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C     T     E 

ClyHals     /CRYSTALS,  m  Chemi/lri/,  falls  or  other  matters 
11         \_^    Qiot  or  congealed  in  the  manner  of  cryftal.      See 
Cteliphon.   CHEMISTRY  Index  ;   and  CRYSTALLIZATION. 

'  CTESIAS,  a  native  of  Cnidos,  who  accompanied 

Cyrus  the  fon  of  Darius  in  his  expedition  againft  his 
brother  Artaxerxes  ;  by  ivhom  he  was  taken  prifoner. 
But  curing  Artaxerxes  of  a  wound  he  received  in  the 
battle,  he  became  a  great  favourite  at  the  court  of 
Perfia,  where  he  continued  praftifing  phyfic  for  17 
years,  and  ivas  employed  in  fisveral  negociations.  He 
wrote  the  Hil^ory  of  Perfia  in  23  books,  and  a  Hi- 
ftory  of  the  Indies  :  but  thefe  works  are  now  loft,  and 
all  we  have  remaining  of  them  is  an  abridgement  com- 
piled by  Photinus.  The  moft  judicious  among  the  an- 
cients looked  upon  Ctelias  as  a  fabulous  writer  ;  yet 
feveral  of  the  ancient  hiftorians  and  modem  Chriftian 
writers  have  adopted  in  part  his  chronology  of  the 
Aflyrian  kings. 

CTESIBIUS,  a  mathematician  of  Alexandria,  a- 
bout  I  20  years  before  Chrill.  He  was  the  firll  who 
Invented  the  pump.  He  alfo  invented  a  clepfydra,  or 
a  water-clock.  This  invention  of  meafuring  time  by 
■water  was  wonderful  and  ingenious.  Water  was  let 
drop  upon  wheels  which  it  turned  :  the  wheels  com- 
municated their  regular  motion  to  a  fmall  wooden 
image,  which  by  a  gradual  rife  pointed  ^nth  a  ftick  to 
the  proper  hours  and  miimtes,  which  were  engraven  011 
a  column  near  the  machine.  This  artful  invention 
gave  rife  to  many  improvements  ;  and  the  modern  man- 
ner of  meafuring  time  with  an  hour-glafs  is  in  imita- 
tion of  the  clepfydra  of  Ctefibius. 

CTESIPHON,  a  celebrated  Greek  architeft,  who 
gave  the  defigns  of  the  famous  temple  of  Ephefus, 
and  invented  a  machine  for  bringing  thither  the  co- 
lumns to  be  ufed  in  that  noble  ftrufture.  He  tlourilh- 
ed  544  B  C. 

CtksiphoN',  in  ^indent  Geography,  a  large  village, 
or  rather  a  fine  city,  of  Chalonitis,  the  moft  fouthern 
province  of  AiTyria.  It  was  fituated  on  the  left  or 
eaft  fide  of  the  Tigris,  oppofite  to  Seleucia  on  this  fide  ; 
and  built  by  the  Parthians,  to  rival  Seleucia.  Here 
the  kings  of  Parthia  pafled  the  winter  (Strabo)  ;  as 
lliey  did  the  fummer  at  Ecbatana. 

Ctksiphon  was  alfo  the  name  of  feveral  noted  per- 
fons  of  antiquity,  i.  An  Athenian,  who  advifed  his 
fellow  citizens  to  crown  publicly  Demofthenes  with  a 
golden  crown  for  his  probity  and  virtue.  This  was 
oppofed    by  the    orator  jEfchines,    the    rival    of   De- 
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mofthenes,  who  accufed  Ctefiphon  of   feditlous  views.       Culi, 
Demofthenes  undertook  the  defence  of  his  friend,  in     *-"'"• 
a  celebrated  oration  ftiU  extant,  and  .(Efchines  »as  ba-         ■*"" 
nilhed.     2.  A  Greek  architeft,  who  made  the  plan  of 
Diana's    temple    at    Ephefus.        3.  An    elegiac    poet, 
whom  King  Attalus  fet  over  his  poffeflions  in  /Eolia. 
4.  A  Greek  hiftorian,  who  wrote   a    hiftory  of   Bce- 
otia. 

CUB,  a  bear's  whelp.  Among  hunters,  a  fox  and 
marten  of  the  firft  year  are  alfo  called  cubs.  See 
Ursus. 

CUBA,  a  large  and  very  important   ifland    in  the 
Weft  Indies,  belonging  to  Spain.     On  the  eaft  fide  it 
begins  at   20.  20.  N.  Lat.  touches  the  tropic  of  Can- 
cer on  the  north,  and  extends  from  74.  to  85.  15.   W. 
Long.      It  lies  60  miles  to  the  weft  of  Hifpaniola,    2J 
leagues  north  of  Jamaica,  100  miles  to  the  eaft  of  Ju- 
catan,  and  as  many  to  the  fouth  of  Cape  Florida  ;  and 
commands  the  entrance    of    the  gulfs  both  of   Mexi- 
co and  Florida,   as  alfo    the  windward   paffages.      By 
this  fituation  it  may  be  called  the  key  of  the  Weft  In- 
dies.    It  was  difcovered  by   Columbus  in   1492,  who 
gave  it  the  name  of  Ferdfnando,  in  honour  of  King 
Ferdinand  of  Spain  ;  but  it  quickly  after  recovered  its 
ancient  name  of  Cuba.      The  natives  did   not  regard 
Columbus  with  a  very  favourable  eye  at  his  landing  ; 
and  the  weather    proving  very  tempeftuous,    he    foon 
left  this  illand,  and  failed  to  Hayti,  now  called  Hifpa- 
niola, where  he  was  better  received.     The   Spaniards, 
however,  foon    became  mafters  of  it.       By  the    year 
ijtl  it  was  totally  conquered;  and  in  that  time  they 
had  deftroyed,  according  to  their  own  accounts,  feve- 
ral millions  of  people.     But  the  pofTelTion  of  Cuba  was 
ftr    from  anfwering    the  expeftations    of   the   Spanilh 
adventurers,     ;vhofe     avarice     could    be    fatiated    ^vith 
nothing  but  gold.     Thefe  monfters,  finding  that  there 
^vas  gold  upon  the  illand,  concluded  that  it  muft  come 
from    mines  ;    and   therefore  tortured  the  few  inhabi- 
tants they  had  left,  in  order  to  extort  from  them  a  dif- 
covery  of  the  places  where  thefe  mines  lay.     The  mi- 
feries  endured  by  thefe  poor  creatures  were  fuch  that 
they  almoft  unanimoully  refolved  to  put  an  end  to  their 
own  lives ;  but  ivere  prevented  by  one  of  the  Spanilh 
tyrants  called   Vafco  Porce/ios.      This  wretch   threaten- 
ed   to  "hang  himfelf  along  with  them,  that  he  might 
have  the  pleafure,  as  he  faid,  of  tormenting  them  in 
the  next  world  worfe  than  he  had  done  in  this  ;  and 
fu  much  were  they  afraid  of  the   Spaniards,  that  this 
A  threat 
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Ciiha.  threat  diverted  thcfe  poor  favages  from  their  dcfperate 
~~*  refolution.  In  iji  I,  the  town  of  Havannah  was  built, 
now  the  principal  place  on  the  illand.  The  houfcs 
were  at  firll  built  only  of  wood  ;  and  the  town  itfelf 
was  for  a  long  time  fo  inconfiderablc,  that  in  153611 
was  taken  by  a  French  pirate,  who  obliged  the  inha- 
bitants to  pay  700  ducats  to  lave  it  from  being  burnt. 
The  very  day  after  the  pirate's  departure,  three  Spa- 
nilh  llilps  arrived  from  Mexico,  and  having  unloaded 
their  cargoes,  failed  in  purluit  of  the  pirate  (hip.  But 
fuch  was  the  cowardice  of  the  officers,  that  the  pirate 
took  all  the  three  I'lips,  and  returning  to  the  Havan- 
nah,  obliged  the  inhabitants  to  pay  700  ducats  more. 
To  prevent  misfortunes  of  this  kind,  the  inhabitants 
built  their  houfes  of  Hone  ;  and  the  place  has  fince 
been  Ikougly  fortified.      See  Havans'AH. 

According   to  the  Abbe  Raynal,  the   Spanilh  fettle- 
ment  at  Cuba,   is  very  important,  on   three  accounts  j 

1.  The  produce  of  the  country,  which  is  conilderable. 

2.  As  being  the  ftaple  of  a  great  trade  ;  and,  3.  As 
being  the  key  to  the  Weft  Indies.  Tke  principal  pro- 
duce of  this  illand  is  c«vtton.  Tliis  commodity,  how- 
ever, through  neglcdl,  is  now  become  fo  fcarce,  that 
fometiraes  feveral  years  pals  without  any  of  it  being 
brought  into  Europe.  In  place  of  cotton,  coffee  has 
being  cultivated  ;  but,  by  a  Ijmilar  negligence,  that  is 
produced  in  no  great  quaritity  ;  the  whole  produce 
not  e.N'ceedlng  30  or  35  thoufand  iveight,  one-third  of 
which  is  exported  to  Vera  Cruz,  and  the  reft  to  Ma- 
drid. This  cultivation  of  coffee  naturally  leads  to  tliat 
of  fugar  ;  and  this,  which  is  the  moft  valuable  pro- 
duflion  of  America,  would  of  itfelf  be  fufticient  to 
give  Cuba  that  ftate  of  profperity  for  \vhich  it  feems 
defigned  by  nature.  Although  the  furface  of  the  illand 
is  in  general  uneven  and  mountainous,  yet  it  has  plains 
fufficiently  extenfive,  and  well  enough  v.atered,  to  lup- 
ply  the  confumption  of  the  greateil  part  of  Europe 
with  fugar.  The  incredible  fertility  of  its  new  lands, 
if  properly  managed,  would  enable  it  to  furpafs  every 
other  nation,  however  they  may  have  no^v  got  the 
flart  of  it  :  yet  fuch  is  the  indolence  of  the  Spaniards, 
that  to  this  day  they  have  but  few  pla\itations,  where, 
with  the  fineft  canes,  they  make  but  a  fmall  quantity 
of  coarfe  fugar  at  a  great  e\pence.  This  fervcs  partly 
for  the  Mexican  market,  and  partly  for  the  mother- 
country  J    while  the  indolent    inhabitants   are  content 

'  to  import  fugar  for  themfelves  at  the  expence  of  near 
2  20,oOol.  annually.  It  has  been  cxpefted  with  pro- 
bability, that  the  tobacco  imported  from  Cuba  would 
compenfate  this  lofs  ;  for  after  furnilhing  Mexico  and 
Peru,  there  ivas  fuincient,  with  the  little  brought  from 
Caracca  and  Buenos  Ayres,  to  fupply  all  Spain.  '  But 
this  trade  too  has  declined  through  the  r.e^ligence  of 
the  court  of  Madrid,  in  not  gratifying  the  general 
tafte  for  tobacco  from  the  Havannah.  The  Spanifti 
colonies  have  an  univerfal  trade  in  fiiins  ;  and  Cuba 
fupplies  annually  about  10  or  12  thouHmd.  The  num- 
ber mit^ht  eafdy  be  increafed  in  a  country  abounding 
with  wild  cattle,  where  forae  gentlemen  poffefs  large 
trafts  of  ground,  that  for  want  of  population  can 
fcarce  be  applied  to  any  other  purpffe  than  that  of 
breeding  cattle.  The  hundredth  part  of  this  illand  is 
not  yet  cleared.  'I'he  true  plantations  are  all  confined 
to  the  beautiful  plains  of  the  Havannah,  and  even  thofe 
are  not  ^vhat  they   might  be.     All  thefe   plantations 


together  may  employ  about  25,000  male  and  female 
Haves.  Tiie  number  of  whites,  mellees,  mulattoes, 
and  free  negroes,  upon  the  whole  ifland,  amounts  to 
about  30,000.  The  food  of  thefe  different  fpecies  con- 
fifts  of  excellent  pork,  very  bad  beef,  and  caiTava 
bread.  The  colony  would  be  more  flourilhing,  if  its 
produftions  had  not  been  made  the  property  of  a  com- 
pany, whofe  exclufive  privilege  operates  as  a  conftant 
and  invariable  princiiile  of  diltouragement.  If  any 
thing  could  fupply  the  want  of  an  open  trade,  and  a- 
tone  for  the  grievances  occafioned  by  this  monopoly  at 
Cuba,  it  would  be  the  advantage  vvhich  this  iiland  has 
for  fuch  a  long  time  enjoyed,  in  being  the  rendezvous 
ot  almoft  all  the  Spanifti  veiVels  that  fail  to  the  new 
world.  This  praftice  commenced  almoft  with  the 
colony  itfelK  Ponce  de  Leon,  having  i.:ade  an  at- 
tempt upon  Florida  in  15 1  2,  became  acquainted  with 
the  new  canal  of  Bahama.  It  was  immediately  dil- 
covered  that  this  was  the  bell  route  the  ftiips  bound 
from  I  Mexico  to  Europe  could  pofiibly  take  ;  and  to 
this  the  wealth  of  the  iftand  is  principally,  if  not  al- 
together, owing. 

CUBE,  in  Geomelry,  a  folid  body  conlifting  of  fi.t 
equal  ftdes.      S^e  GeomktrY. 

CunE-Root  of  any  Number  or  ^lanthy,  is  fuch  a  num- 
ber or  quantity,  which,  if  multiplied  into  itfelf,  and 
theii  again  the  produft  [hence  ariiing  by  that  number 
or  quantity,  being  the  cube-root,  this  laft  produil  Ihall 
■be  equal  to  the  number  or  quantity  whereof  it  is  the 
cube-root ;  as  2  is  the  cube-root  of  8  ;  becaufe  two 
times  2  is  4,  and  two  times  4  is  8  ;  and  a-\-b  is  the 
cube-root  hi  a'^  -\-'^a  a  i-j-3  abh-^b'^.  See  Algebra. 

CUBEB.S,  in  the  Mater, a  Aleiiica,  a  fmall  dried  fruit 
refembling  a  grain  of  pepper,  but  often  foniewhat 
longer,  brought  into  Europe  from  the  ifland  of  Java. 
In  aromatic  warmth  and  pimgency,  they  are  far  Infe- 
rior to  pepper. 

CUBIC  EQijATioN.     See  Algebra. 

CUBIDIA,  a  genus  of  fpars.  The  word  is  derived 
from  xi/£»;,  "  a  die  ;"  and  is  given  them  from  their  be- 
ing of  the  Ihape  of  a  common  die,  or  of  a  cubic  fi- 
gure. Thefe  bodies  owe  this  ftiape  to  an  admixture 
of  lead,  and  there  are  only  two  known  fpecies  of  the 
genus.  I.  A  colourlefs  cryftalline  one,  with  thin 
flakes,  found  in  the  lead-mines  of  Yorkftiire,  and  fome 
other  parts  of  the  kingdom  ;  and,  2.  A  milky  white 
one  with  thicker  crufts.  This  is  found  in  the  lead- 
mines  of  Derbyfliire  and  Yorkfliiie,  but  is  ufually 
fmall,  and  is  not  found  plentifully. 

CUBIT,  in  the  menluration  of  the  ancients,  a  long 
mealure,  equal  to  the  length  of  a  man's  arm,  from  the 
elbow  to  the  tip  of  the  fingers. 

Dr  Arbuthnot  makes  the  Englifli  cubit  equal  to  18 
inches;  the  Roman  cubit  equal  to  i  foot  5.406  inches ; 
and  the  cubit  of  the  Scripture  equal  to  I  foot  9.888 
im.hes. 

CUBITjEUS  MUSCLES,  the  name  of  two  mufcles 
of  the  hand.      See  Anatomy,  Tab/c  of  tlie  Mu/c/cs. 

CUBITUS,  in  ylnalomij,  a  bone  of  the  arm,  reach- 
ing from  the  elbow  to  the  wrift  ;  othcrwife  called  ulna, 
or  the  greater  fojjile.  Some  ufe  the  word  for  all  that 
part  of  the  arm  bet^veen  the  elbow  and  the  wrift  ;  in- 
cluding the  u/na  or  cubitus,  properly  fo  called,  and  the 
radius. 

CUBOIDES,  or  Oj   CuBiFORMC,  in  Anatomy,  the 
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fevctitli  lioiie  of  the  foot ;   fo  called  from   iu  being  in 
form  of  a  cube  or  die. 

CUCKING-STOOL,  an  engine  invented  for  punifli- 
ing  fcolds  and  unquiet  women,  by  ducking  them  in 
water;  called  in  ancient  times  a  tumbrel,  and  fome- 
times  a  trcbuchet.  In  Domefday,  it  is  callfd  catlicdi  a 
Oercoris ;  and  it  was  in  ufe  even  in  the  Saxon  times, 
by  whom  it  was  defcribed  to  be  catliedra  in  qua  nx- 
ofre  mulicres feden'.es  aqti'is  deir.er^cbantur.  \t  was  an- 
ciently alio  a  puniflnnent  intlifted  upon  brewers  and 
baktrs  tranf<.-;reirnig  the  laws  ;  who  were  thereupon 
in  fuch  a  ftool  immerged  over  head  and  ears  ttkjiercore, 
fome  {linking  water.  Some  think  it  a  cornjption 
from  diiching-Jlool ;  others  from  clioaking-Jlool,  quia  hoc 
mado  dcmerfte  aquis  fere  fuffocantur.     See   Castiga- 

TORY. 

CUCKOW.  See  CtrcoLus,  Ornithology  Index. 

CucKoir-Sflit,  the  fame  with  froth-fpit.  See  Froth- 
Spil,  and  Cuaba. 

CUCUBALUS,  BERRY-BEARING  CHICK-WZED  :  a 
genus  of  plants  belonging  to  the  decandria  clafs ;  and 
in  the  natural  method  ranking  under  the  2  2d  order, 
Caryophiillei. 

CUCULUS,  the  CuCKOW,  a  genus  of  birds  belong- 
ing to  the  order  of  picae.     See  Ornithology  Index. 

CUCUMBER.     See  Cucumis,  Botany  Index. 

CUCUMIS,  the  Cucumber  :  a  genus  of  plants  be- 
longing to  the  monoecia  clafs  ;  and  in  the  natural 
method  ranking  under  the  34th  order,  Cucurhiiacece. 
See  Botany  Index. 

Four  varieties  of  the  cucumis  fativus  are  chiefly  cul- 
tivated in  this  country.  They  are  raifed  at  three  dif- 
ferent fcafons  of  the  year  :  i.  on  hot-beds,  for  early 
fruit  ;  2.  under  bell  or  hand  glaffes,  for  the  middle 
crop  ;  3.  on  the  common  ground,  which  is  for  a  late 
crop,  or  to  pickle.  The  cucumbers  which  are  ripe 
before  April  are  unwholefome  ;  being  raifed  wholly 
by  the  heat  of  the  dung  without  the  affiftance  of  the 
fun.  Thofe  raifed  in  April  are  good,  and  are  raifeO 
in  the  following  manner. 

Towards  the  latter  end  of  January,  a  quantity  of 
frefli  horfe-dung  mull  be  procured  with  the  litter 
among  it ;  and  a.  fmall  proportion  of  fea-coal  allies 
{hoiild  be  added  to  it.  In  four  or  five  days  the  dung 
will  begin  to  heat  j  at  which  tiine  a  little  of  it  may 
be  drav\n  flat  on  the  outfide,  and  covered  with  two 
inches  tlricknefs  of  good  earth  :  this  muft  be  covered 
with  a  bell-glafs ;  and  after  two  days,  when  the  earth 
is  warm,  the  feeds  muft  be  fown  on  it,  covered  ivith 
a  quarter  of  an  inch  of  trefli  earth,  and  the  glafs  then 
fet  on  again.  The  glafs  muft  be  covered  with  a  mat 
at  night,  and  in  four  days  the  young  plaiits  will  ap- 
pear. When  thefe  are  feen,  the  reft  of  the  dung  muft 
be  made  up  into  a  bed  for  one  or  more  lights.  This 
muft  be  three  feet  thick,  beat  clofe  together,  and  co- 
vered three  inches  deep  with  fine  frefti  earth ;  the 
frame  muft  then  be  put  on,  and  covered  at  night,  or 
in  bad  weather,  with  mats.  When  the  earth  is  hot 
enough,  the  young  plants  from  under  the  bell  muft  be 
removed  into  it,  and  fet  two  inches  diftant.  The 
glaffes  muft  be  now  and  then  a  little  raifed,  to  give 
air  to  the  plants,  and  turned  often,  to  prevent  the 
wet  from  the  fteam  of  the  dung  from  dropping  down 
upon  them.  The  plants  muft  be  watered  at  proper 
times ;   and  the  water  ufed  for  this  piu-pofe   rauft  be 
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fet  on  the  dung  till  it  becomes  as  warm  as  the  air  in  Cimmis 
the  frame  :  and  as  the  young  plants  increafe  in  bulk,  !'. 
they  muft  be  earthed  up,  which  will  give  them  great  _11V1_1_/ 
additional  ftrengtli.  If  the  bed  is  not  hot  enough, 
fome  frefti  litter  ftiould  be  laid  round  its  fides  :  and  if 
t(JD  hot,  fome  holes  ftiould  be  bored  into  feveral  parts 
of  it  with  a  ftake,  which  will  let  out  the  heat  j  and 
when  the  bed  is  thus  brought  to  a  proper  coolnefs,  the 
holes  are  to  be  ftopped  up  again  with  frelh  dung. 
When  thefe  plants  begin  to  ftioot  their  third  or  rough 
leaf,  another  bed  muft  be  prepared  for  tlic-m  like  the 
firft  ;  and  when  it  is  properly  warm  through  the  earth, 
the  plants  of  the  other  bed  muft  be  taken  up,  and 
planted  in  this,  in  which  there  muft  be  a  hole  in  the 
middle  of  each  light,  about  a  foot  deep,  and  nine 
inches  over,  filled  with  light  and  fine  frefti  earth  laid 
hollow  in  form  of  a  bafon  :  in  each  of  thefe  holes  there 
muft  be  fet  four  plants  :  thefe  muft  be,  for  two  or 
three  days,  ftiaded  from  the  fun,  that  they  may  take 
firm  root  :  after  which  tBl-y  muft  have  all  the  fun 
they  can,  and  now  and  then  a  little  Irefti  air,  as  the 
weather  will  permit.  When  the  plants  are  four  or 
five  inches  high,  they  muft  be  gently  pegged  down 
towards  the  earth,  in  directions  as  different  from  one 
another  as  may  be  j  and  the  branches  afterwards  pro- 
duced Ihould  be  treated  in  the  fame  manner.  In  a 
month  after  this  the  flowers  will  appear,  and  fooii  af- 
ter the  rudiments  of  the  fruit.  The  glaffes  fliould 
now  be  carefully  covered  at  night ;  and  in  the  day- 
time the  whole  plants  flio^^ld  be  gently  fprinkled  with 
water.  Thefe  will  produce  fruit  till  about  midfum- 
mer  j  at  which  time  the  fecond  crop  will  come  in  to 
fupply  their  place  ;  thefe  are  to  be  raifed  in  the  fame 
manner  as  the  early  crop,  only  they  do  not  require  io 
much  care  and  trouble.  This  fecond  crop  ftiould  be 
fown  in  the  end  of  March  or  beginning  of  April. 
The  feafon  for  fowing  the  cucumbers  of  the  laft  crop, 
and  for  pickling,  is  towards  the  latter  end  of  May, 
when  the  weather  is  fettled  :  thefe  are  fown  in  holes 
dug  to  a  little  depth,  and  filled  up  with  fine  earth,  fo 
as  to  be  left  in  the  form  of  a  bafon  ;  eight  or  nine 
feeds  being  put  into  one  hole.  Thefe  will  come  up 
in  five  or  fix  days  ;  and  till  they  are  a  week  old,  are 
in  great  danger  from  the  /parrows.  After  this  they 
require  only  to  be  kept  clear  of  weeds,  and  watered 
now  and  then.  There  ftiould  be  only  five  plants  left 
at  firft  in  each  hole  5  and  when  they  are  grown  a  little 
farther  up,  the  worft  of  thefe  is  to  be  pulled  up,  that 
there  may  finally  remain  only  four.  The  plants  of 
this  crop  will  begin  to  produce  fruit  in  July. 

CUCURBIT,  the  name  of  a  chemical  veffel  em- 
ployed in  diftillation,  when  covered  with  its  head.  Its 
name  comes  from  its  elongated  form  in  ftiape  of  a 
gourd  :  fome  cucurbits,  however,  are  (hallow  and 
wide-mouthed.  They  are  made  of  copper,  tin,  glafs, 
and  ftone  ware,  according  to  the  nature  of  the  fub- 
ftances  to  be  diftilled.  A  cucurbit,  provided  with  its 
capital,  conftitutes  the  veffel  for  diftillation  called  an 
a/embic. 

CUCURBITA,  the  Gourd,  and  Pompion  ;  a  ge- 
nus of  plants  belonging  to  the  monaeci4  clafs  j  and 
in  the  natural  method  ranking  under  the  34th  order, 
Cucurbilace<.r.     See  Botany  Index. 

All  the  fpecies  of  gourds  and   pompions,  wth  their 

refpedlive  varieties,  are  raifed  from  feed  fown  annually 
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Cotiir'iila.  in  April  or  ihe  beginning  of  May,  either  with  or  with- 
cfx       out  the  help  of  artificial  heats.     But  the  plants  forward- 

,  '  ,       ed  ill  a  hot-beJ  till  about  a  month  old,  produce  fruit 
(.udaalore.  i  ,.  i  i*  i  ^  j 

■  .  a  month  or  iix  wttks  earlier  on    that    account,    ana 

ripen  proportionably  fooner.  The  tirll  Ipecies  particu- 
larly will  Icarce  ever  produce  tolerably  lizcd  truit  in 
this  country,  without  the  treatment  above  mentioned. 

In  this  country  thefe  plants  are  cultivated  only  for 
curioiity ;  but  in  the  places  where  the^  are  natives, 
they  anlwer  many  important  purpofes.  In  both  the 
Indies,  bottle-gourds  are  very  commonly  cultivated 
and  fold  in  the  markets.  They  make  the  principal 
food  of  the  common  people,  particularly  in  the  warm 
months  of  June,  July,  and  Augull.  The  Arabians 
call  this  kind  of  gourd  cliarralt.  It  grows  commonly- 
on  the  mountains  in  their  deferts.  The  natives  boil 
and  feaf^'n  it  with  vinegar  ;  and  fometimes,  filling  the 
ihell  with  rice  and  meat,  make  a  kind  of  pudding  of 
it.  The  hard  lliell  is  uled  for  holding  water,  and  lome 
of  them  are  capacious  enough  to  contain  22  gallons  ; 
thefe,  however,  are  very  uncommon.  The  fruit  of 
the  pomplon  likewife  conilitutes  a  great  part  of  the 
food  of  the  common  people  during  the  hot  months,  in 
thofe  places  where  they  grow.  If  gathered  when  not 
much  bigger  than  a  hen  or  goofe  egg,  and  properly 
feafoned  with  butter,  vinegar,  Sec.  thej'  make  a  toler- 
able good  fauce  for  butcher's  meat,  and  are  alfo  ufed 
in  foups.  In  England  they  are  feldom  ufed  till  grown 
to  maturity.  A  hole  is  then  made  in  one  fide,  through 
which  the  pulp  is  fcooped  out ;  after  being  diverted 
of  the  feeds,  it  is  mixed  with  fliced  apples,  milk, 
fugar,  and  grated  nutmeg,  and  thus  a  kind  of  pud- 
ding is  made.  The  whole  is  then  baked  in  the  oven, 
and  goes  by  the  name  oi  ■3.  pumpkin  />ijc.  For  this  pur- 
pofe  the  plants  are  cultivated  in  many  places  of  Eng- 
land by  the  country  people,  who  raife  them  upon  old 
dung-hills.  The  third  fpecies  is  alfo  ufed  in  North 
America  for  culinary  purpofes.  The  fruit  is  gathered 
when  about  half  grown,  boiled  and  eaten  a$  fauce  to 
butchers  meat.  The  fquafhes  are  alfo  treated  in  the 
fame  manner,  and  by  fome  people  efteemed  delicate 
eating. 

CUCURBITACE^,  the  name  of  the  34th  order 
in  Linnjeus's  fragments  of  a  natural  method,  confining 
of  plants  which  referable  the  gourd  in  external  figure, 
habit,  virtues,  and  fenfible  qualities.  This  order  con- 
tains the  following  genera,  viz.  gronovia,  melothria, 
pafliflora,  anguria,  bryonia,  cucumis,  cucurbita,  fevil- 
lea,  momordica,  ficyos,  trichofanthes. 

CUCURUCU,  in  Zoo/og7j,  the  name  of  a  ferpent 
found  in  America,  growing  10  or  12  feet  long.  It  is 
alfo  very  thick  in  proportion  to  its  length,  and  is  of  a 
yellowilh  colour,  ftrongly  variegated  with  black  fpots, 
which  are  irregularly  mixed  among  the  yellow,  and 
often  have  fpots  of  yellow  within  them.  It  is  a  very 
poifonous  fpecies,  and  greatly  dreaded  by  the  natives  ; 
but  its  flefh  is  a  very  rich  food,  and  much  efteemed 
among  them,  when  properly  prepared. 

CUD,  fometimes  means  the  infide  of  the  throat  in 
hearts ;  but  generally  the  food  that  they  keep  there, 
and  chew  over  again.     See  Anatomy  Index. 

CUDDALORE,  a  town  on  the  coaft  of  Coro- 
mandel  in  India,  belonging  to  the  Englifh,  very  near 
the  place  where  Fort  St  David  once  flood.    N.  Lat.  1 1. 


30.  E.  Long.  79.  ^i.  35.  This  place  was  reduced  by[Cudd»lorg. 
the  French  in  the  year"l78l  ;  and  in  1783  underwent  ' 
a  fevere  fiege  by  the  Britilli  forces  commanded  by  Ge- 
neral Stuart.  At  this  time  it  was  become  the  prin- 
cipal place  of  arms  held  by  the  enemy  on  that  coaft  : 
they  had  exerted  themfelves  to  the  utmoft  in  fortify- 
ing it  ;  and  it  was  garrifoned  by  a  numerous  body  of 
the  belt  forces  of  France,  vvell  provided  with  artil- 
lery, and  every  thing  neceffary  for  making  a  vigorous 
defence. 

Previous  to  the  commencement  of  the  fiege,  they 
had  conftrufled  ftrong  lines  of  defence  all  along  the 
fort,  excepting  one  place  where  the  town  was  covered 
by  a  wood,  fuppofed  to  be  inacceflible.  Through  this 
wood,  hoivever.  General  Stuart  began  to  cut  his  way; 
on  which  the  befieged  began  to  draw  a  line  of  fortifi- 
cation within  that  alfo.  Tlie  Britifti  commander  then 
determined  to  attack  thefe  fortifications  before  they 
were  quite  completed  •,  and  for  this  purpofe  a  vigorous 
attack  was  made  by  the  troops  under  General  Bruce. 
The  grenadiers  alTailcd  a  redoubt  which  greatly  an- 
noyed them,  but  were  obliged  to  retire  ;  on  which  the 
whole  army  advanced  to  the  attack  of  the  lines.  The 
French  defended  themfelves  with  refolution  ;  and  as 
both  parties  charged  each  other  with  fixed  bayonets, 
a  dreadful  flaughter  enfued.  At  laft  the  Britilh  were 
obliged  to  retreat  ;  but  the  French  having  imprudent- 
ly come  out  of  their  lines  to  purfue  them,  were  ia 
their  turn  defeated,  and  obliged  to  give  up  the  lines 
they  had  conftrufted  with  fo  much  pains  and  fo  gal- 
lantly defended.  The  lofs  on  the  part  of  the  Britifh 
amounted  to  near  1000  killed  and  wounded,  one  half 
of  ^vhom  were  Europeans ;  and  that  of  the  French  was 
not  lefs  than  600. 

Though  the  Britifh  proved  vifforious  in  this  con- 
teft,  yet  the  victory  coft  fo  dear  that  there  was  not 
now  a  fufhcient  number  to  carry  on  the  fiege  with 
any  elfeft.  The  troops  alio  became  fickly  ;  and  their 
ftrength  diminilhed  fo  much,  that  the  befieged  formed 
a  delign  of  not  only  obliging  them  to  raile  the  fiege, 
but  of  totally  deftroying  them.  For  this  purpofe 
4000  men  were  landed  from  the  fquadron  command- 
ed by  M.  Suffrein  ;  and  the  conduft  of  the  enterprife 
committed  to  the  Chevalier  de  Damas,  an  experienced 
and  valiant  officer.  On  the  25th  of  June  1783,  he  fal- 
lied  out  at  the  head  of  the  regiment  of  Aquitaine,  fup- 
pofed to  be  one  of  the  belt  in  the  French  fervice,  and 
of  which  he  was  colonel ;  with  other  troops  felefted 
from  the  braveft  of  the  garrifon.  The  attack  was 
made  by  day-break  ;  but  though  the  Britifh  were  at 
firft  put  into  fome  diforder,  they  quickly  recovered 
themfelves,  and  not  only  repulfed  the  enemy,  but  pur- 
fued  them  fo  warmly,  that  the  Chevalier  de  Damas 
himfelf  was  killed  with  about  200  of  his  countrymen, 
and  as  many  taken  prifoners. 

This  engagement  was  attended  with  one  of  the 
moft  remarkable  circumftances  that  happened  during 
the  whole  war,  viz.  a  corps  of  Sepoy  grenadiers  en- 
countering the  French  troops  oppofed  to  them  with 
fixed  bayonets,  and  overcoming  them.  This  extraor- 
dinary bravery  was  not  only  noticed  with  due  applauie, 
but  procured  for  that  corps  a  provifion  for  themfelves 
and  families  from  the  prefidencies  to  which  they  be- 
longed.    No  other  operation  of  any  confcquence  took. 
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Cxiddy      p'ace  during  tlie  fiege,  which  was  now  foon  ended  by 
the  news  of  peace  having  taken  place  betiveen  the  bel- 
J  hgerent  powers  of  Europe. 

CUDDY,  in  a  tirlf  rate  man  of  war,  is  a  place  lying 
between  the  captain-lieutenant's  cabin  and  the  quarter- 
deck •,  and  divided  into  partitions  for  the  mailer  and 
other  officers.  It  denotes  alfo  a  kind  of  cabin  near  the 
ttern  of  a  lighter  or  barge  of  burden. 

CUDWEED.  See  Gnaphalium,  Botany  In- 
dex. 

CUDWORTH,  Ralph,  a  very  learned  divine  of 
the  church  of  England  in  the  17th  century.  In  Janu- 
ary 1657,  ^^  "'^*  °"^  "^  ^'^^  perfons  nominated  by  a 
committee  of  the  parliament  to  be  confulted  about  the 
Englifh  tranflation  of  the  bible.  In  1678  he  publiihed 
his  True  fntelledual  Syllem  of  the  Univerfe  ;  a  work 
which  met  with  great  oppofition.  He  likewife  publiih- 
ed a  treatife,  entitled,  Deu.i  jujiijicatus  :  or,  "  The  di- 
vine goodncfs  of  God  vindicated,  againft  the  affertions 
of  abfolute  and  unconditionate  reprobation."  He  era- 
braced  the  mechanical  or  corpufcular  philofophy  :  but 
with  regard  to  the  Deity,  fpirits,  genii,  and  ideas,  he 
followed  the  Platonirts.  He  died  at  Cambridge  in 
1688.  The  editor  of  the  new  edition  of  the  Biogra- 
phia  Brltannica  obferves,  that  it  is  not  eafy  to  meet 
with  a  greater  rtorehoufe  of  ancient  literature  than 
the  "  Intellectual  Syftem ;"  and  various  writers,  we 
believe,  have  been  indebted  to  it  for  an  appearance  of 
learning  whicli  thev  miglit  not  otherwife  have  been 
able  to  maintain.  That  Dr  Cudworth  was  fanciful  in 
feme  of  his  opinions,  and  that  he  was  too  devoted  a 
follower  of  Plato  and  the  Platoniils,  will  fcarcely  be 
denied  even  by  thofe  who  are  moft  fenfible  of  his  gene- 
ral merit.  The  reflexions  that  have  been  call  upon  fuch 
a  man  as  the  author,  by  bigotted  writers,  are  altogether 
contemptible.  It  is  the  lot  of  diilinguifhed  merit  to 
be  thus  treated.  Lord  Shaftelhury,  fpeaking  on  this 
lubjeCl,  has  given  an  honourable  teflimony  to  the  me- 
mory of  Dr  Cudworth.  "  You  know  (fays  his  lord- 
fliip)  the  common  fate  of  thofe  who  dare  to  appear 
fair  authors.  What  was  that  pious  and  learned  man's 
cafe,  who  wrote  the  Intelleftual  Syftem  of  the  Uni- 
verfe  !  I  confefs  it  was  pleafant  enough  to  confider, 
that  though  the  whole  world  were  no  lefs  fatisfied  with 
his  capacity  and  learning,  than  with  his  fincerity  in 
the  caufe  of  Deity  ;  yet  he  was  accufed  of  giving 
the  upper  hand  to  the  atheifts,  for  having  only  ftated 
their  reafons,  and  thofe  of  their  adverfaries,  fairly  to- 
gether." ' 

It  is  obferved  by  Dr  Birch,  that  Dr  Cudworth's 
IntelleSual  Syftem  of  the  Univerfe  has  raifed  him  a 
reputation,  to  which  nothing  can  add  but  the  publi- 
cation of  his  other  writings  ftill  extant  in  raanufcript. 
That  thefe  writings  are  very  valuable  cannot  be  doubt- 
ed. We  may  be  aflured  that  they  difplay  a  great 
compafs  of  fentiment  and  a  great  extent  of  learning. 
Neverthelefs,  from  their  voluminous  quantity,  from 
the  abftrufenefs  of  the  fubjefts  they  treat  upon,  and 
from  the  revolutions  of  literary  tafte  and  opinion,  it 
is  morally  certain  that  the  publication  of  them  would 
not  be  fuccefsful  in  the  prefent  age.  Mr  Cudworth's 
daughter  Damaris,  who  married  Sir  Francis  Malham 
of  Oates  in  EfTex,  was  a  lady  of  genius  and  learning  : 
flie  had  a  great  friendihip  fpr  Mr  Locke,  who  refided 
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feveral  years  at  her  houfe  at  Oates,  wlrcrc  he  died  in 
1734. 

CUE,  an  Item  or  inner /o,  given  to  the  aclors  on  the  , 
ftage  what  or  when  to  fpeak.     See  Prompter. 

CUENZA,  a  town  of  Spain,  in  New  Caftile,  and 
in  the  territory  of  the  Sierra,  with  a  bilhop's  fee.  It 
was  taken  by  Lord  Peterborough  in  1706,  but  reta- 
ken by  the  duke  of  Berwick.  It  is  feated  on  the  river 
Xucar,  in  W.  Long.  i.  45.  N.  Lat.  40.  10. 

CUERENHERT,  Theodore  Va\,  a  very  extra- 
ordinary perfon,  was  a  native  of  Arafterdam,  where 
he  was  born  in  1552.  It  appears,  that  early  in  life 
he  travelled  into  Spain  and  Portugal  ;  but  the  motives 
of  his  journey  are  not  afcertained.  He  was  a  man  of 
fcience,  and  according  to  report,  a  good  poet.  The 
filler  arts  at  firft  he  conlidered  as  an  amufement  only  ; 
but  in  the  end  he  was,  it  feems,  obliged  to  have  re- 
courl'e  to  engraving  alone  for  his  fupport.  And  though 
the  different  lludies  in  which  he  employed  his  time 
prevented  his  attachment  to  this  profefllon  being  fo 
clofe  as  it  ought  to  have  been,  yet  at  leaft  the  marie; 
of  genius  are  difcoverable  in  his  works.  They  are 
flight,  and  haftily  executed  with  the  graver  alone  ;  but 
in  an  open  carelefs  ftyle,  fo  as  greatly  to  refemble  de- 
■figns  made  with  a  pen.  He  was  eftablirhed  at  Haer- 
lera  ;  and  there  purfuing  his  favourite  ftudies  in  litera- 
ture, he  learned  Latin,  and  was  made  iecretary  to  that 
town,  from  whence  he  ^vas  fent  feveral  times  as  am- 
bafTador  to  the  prince  of  Orange,  to  whom  he  addref- 
fed  a  famous  manifefto,  which  that  prince  publiihed 
in  1 566.  Had  he  flopped  here,  it  had  been  well  ; 
but  direfting  his  thoughts  into  a  diflisrent  channel,  he 
undertook  an  argument  as  dangerous  as  it  was  abfurd. 
He  maintained  that,  all  religious  communions  were 
corrupted  ;  and  that,  without  a  fupernatural  million, 
accompanied  with  miracles,  no  perfon  had  a  right  to 
adminiller  in  any  religious  office  :  he  therefore  pro- 
nounced that  man  to  be  unworthy  the  name  of  a 
Chriftian  who  would  enter  any  place  of  public  wor- 
fhip.  This  he  not  only  advanced  in  words,  but  ftrove 
to  fliow  the  fincerity  of  his  belief  by  praftice ;  and  for 
that  reafon  would  not  communicate  with  either  Prote- 
ftant  or  Papift.  His  works  were  publiihed  in  three 
volumes  folio  in  1630;  and  though  he  was  feveral 
times  imprifoned,  and  at  laft  fentenced  to  banilhment, 
yet  he  does  not  appear  to  have  altered  his  fentiments. 
He  died  at  Dergoude  in  1590,  aged  68  years.  It  is 
no  fmall  addition  to  the  honour  of  this  fingular  man, 
that  he  was  the  inflruftor  of  that  juftly  celebrated  artiil 
Henry  Goltzius.  Cuerenhert  worked  jointly  with  the 
Galles  and  other  artifts,  from  the  defigns  of  Martin 
Hemfkerck.  The  fubjefts  are  from  the  Old  and  New 
Ttrtament,  and  confill  chiefly  of  middHng-fized  plates 
lengthwife.  He  alfo  engraved  feveral  lubjefts  from 
Franc.  Floiis. 

CUERPO.  To  wa/i  in  cuerpo,  is  a  Spaniih  phraf? 
for  going  without  a  cloak  ;  or  without  all  the  formali- 
ties of  a  full  drefs. 

CUFF,  Henry,  the  unfortunate  fecretary  of  the 
unfortunate  earl  of  EfTex,  was  born  at  Hinton  St 
George  in  Somerfetlhire,  about  the  year  1  560,  of  a 
genteel  family,  who  ^vere  poiTeiTed  of  confiderable  e- 
ftates  in  that  county.  In  1576,  he  was  entered  o£ 
Trinity  college  0.\ford,  where  he  foon  acquired  con- 
fiderable 
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fiderable  veputatioii  as  a  Grecian  and  difputant.  He 
obtained  a  fellowfhip  in  the  above-mentioned, college  j 
but  was  afterwards  expelled  ibr  fpcaking  difrelptiil- 
fuUy  of  the  founder  (a).  He  was,  ho^veve^,  foon 
aftir  admitted  of  Merton  college  ;  of  which,  in  1586, 
he  was  eleSed  probationer,  and  in  1588  fellow.  In 
this  year  he  took  the  degree  of  mailer  of  arts.  Some 
time  after  he  was  elected  Greek  profeftbr,  and  in  1594 
proctor  of  the  univerfity.  When  he  left  Oxford  is 
uncertain  ;  nor  are  we  better  informed  as  to  the  means 
of  his  introdudlion  to  the  earl  of  Effex.  When  that 
nobleman  \\:\s  made  lord  lieutenant  of  Ireland,  Mr 
Cuff  was  appointed  his  fecrelary,  and  continued  inti- 
mately connedled  with  his  lordlliip  until  his  confine- 
ment in  the  tower  ;  and  he  is  generally  fuppofed  to 
have  advifed  thofe  violent  meufures  which  ended  in 
their  mutual  dellrudion.  The  earl  indeed  confeffed 
as  much  before  his  execution,  and  charged  him  to  his 
face  with  being  the  author  of  all  his  misfortunes.  Mr 
Cuff  was  tried  for  high-treafon,  convitled,  and  execut- 
ed at  Tyl)urn  on  the  30th  of  March  1601.  Lord  Ba- 
con, Sir  Henry  Wotton,  and  Camden,  Ipeak  of  him  in 
very  harih  terms.  He  was  certainly  a  man  of  learning 
and  abilities.  He  wrote  two  books  ;  the  one  entitled, 
The  Differends  of  the  Ages  of  Man's  Life  ;  the  other, 
De  Rebus  GeJIis  in  SnnBo  Cancillo  Nicceno.  The  iivfl 
was  publiflied  after  his  death  j  the  iecond  is  ftill  in  ma- 
iiufciipt. 

CUJAS,  .Tamp:s,  in  Latin  Cujac'uis,  the  bell  civi- 
lian of  his  time,  was  born  at  Touloule,  of  oblcure  pa- 
rents, in  1520.  He  learned  polite  liters  tine  and  hi- 
ftory  J  and  acquired  great  knowledge  in  the  ancient 
laws,  which  he  taught  with  extraordinary  reputation 
at  Touloufe,  Cahors,  Bourges,  and  Valence  in  Dau- 
phine.  Emmanuel  Pliilibert,  duke  of  Savoy,  invited 
him  to  Turin,  and  gave  him  lingular  marks  of  his  e- 
fteem.  Cujas  afterwards  refuted  very  advantageous 
offers  from  Pope  Gregory  XHL  who  was  delirous  of 
having  him  teach  at  Bologna  :  but  he  chofe  rather  to 
fix  at  Bourges,  where  he  had  a  prodigious  number  of 
fcholars ;  whom  he  not  only  took  great  pleafure  in  in- 
truding, but  aflifted  with  his  fubftance,  which  occa- 
iioned  his  being  called  the  Father  of  Jus  Sc/io/ars.  He 
ilied  at  Bourges  in  159Q,  aged  70.  His  works  are  in 
high  eilcem  among  civilians. 

CU.IA\IA,  a  territory  of  Great  Poland,  having  on 
the  north  the  duchy  of  Pruflia,  on  the  weft  the  palati- 
nate of  Kalilk,  and  on  the  fouth  thole  of  Licici  and  Ra- 
va,  and  on  the  weft  that  of  Ploczko.  It  contains  two 
palatinates,  the  chief  towns  of  which  are  Inowloez 
and  Breft  )  as  alfo  UladilIa^v,  the  capital  of  the  dif- 
tria. 

CUIRASS,  a  piece  of  defenfive  armour,  made  of 
iron  plate,  well  hammered,  ferving  to  cover  the  body, 
from  the  neck  to  the  girdle,  both  before  and  behind. 
Some  derive  the  word,  by  corruption,  from  the  Italian 


CuUia 


cuore,  "  heart  •,"    bccaufe  it   covers  that   part ;  others  Cuirarticrj 
from  the  French  cair,  or  the  Latin  corii/m,  "  leather  j"  H 

^vlleuce  coriticeous  :  becaufe  defenfive  arms  were  origi- 
nally made  of  leather.  The  cuirafs  w^as  not  brought 
into  ufe  till  about  the  year  1300,  though  they  were 
knoun  both  to  the  ancient  Greeks  and  Romans  in  dif-- 
ferent  forms. 

CUIRASSIERS,  cavalry  armed  vmh  cuiraffes,  as 
moft  of  the  Germans  are  :  The  French  have  a  regiment 
of  cuirafliers  ;  but  we  have  had  none  in  the  Britilh  ar- 
my fmcc  the  revolution. 

CULDEE,  in  church-hiftory,  a  fort  of  monkilh 
priefts  formerly  inhabiting  Scotland  and  Ireland.  Be- 
ing remarkable  for  the  religious  e^xercifes  of  preaching 
and  praying,  they  were  called,  by  way  of  eminence, 
cii/lcres  Dei ;  from  whence  is  derived  the  word  ciildees. 
They  made  choice  of  one  of  their  own  fraternity  to  be 
their  fplritual  head,  who  ivas  afterwards  called  the  Scots 
bipjop. 

'  CULEMBACH,  a  diftrift  or  marqmfate  of  the  circle 
of  Franconia,  in  Germany.  It  is  bounded  on  the  weft 
by  the  billiopric  of  Bamberg  ;  on  the  fouth  by  the  ter- 
ritory of  Nuremberg  ;  on  the  ealt  by  the  palatinate  of 
Bavaria  and  Bohemia  ;  and  on  the  north  by  Voegt- 
land  and  part  of  the  circle  of  Upper  Saxony.  It  is 
about  50  miles  in  length  from  north  to  fouth,  and  3a 
in  breadth  from  call  to  weft.  It  is  full  of  forefts  and 
high  mountains  ;  the  moft  confiderable  of  the  latter  are 
thofe  of  Frichtelbcrg,  all  of  them  covered  %vith  pine- 
trees.  Here  are  the  iources  of  four  large  rivers,  the 
Maine,  the  Sala,  the  Eger,  and  the  Nab.  This  mir- 
quifate  is  the  upper  part  of  the  burgraviate  of  Nurem- 
berg. 

CuLE^lBACH,  a  toini  of  Germany,  in  Franconia, 
the  capital  of  the  marquilate  of  the  fame  name.  It  has 
good  fortifications,  and  is  feated  at  the  confluence  of 
two  branches  of  the  river  Maine.  It  was  pillaged 
and  burnt  by  the  Huffites  in  1430,  and  by  the  inhabi- 
tants of  Nuremberg  in  1573.  E,  Long.  11.  28.  N. 
Lat.  50.  I  2. 

CULEUS,  in  Roman  antiquity,  the  largeft  mea- 
fure  of  capacity  for  things  liquid,  containing  20 
amphorae,  or  40  urna;.  It  contained  143  gallons 
3  pints,  Englifti  w ine-raeafure,  and  was  11,095  folid 
inches. 

CULEX,  the  GNAT  }  a  genus  of  infefts  belonging 
to  the  order  of  diptera.      See  Extomology>/w/?,v. 

CULIACAN,  a  province  of  North  America,  in 
the  audience  of  Guadalajara.  It  is  bounded  on  the 
north  by  New  Mexico,  on  the  eaft  by  New  Bifcay  and 
the  Zacatecas,  on  the  fouth  by  Chiametlan,  and  on  the 
weft  by  the  fea.  It  is  a  fruitful  country,  and  has  rich 
mines. 

CULLIAGE,  a  barbarous  and  immoral  prafticc, 
whereby  the  lords  of  manors  anciently  aiTiuned  a  right 
to  the  firft  night  of  their  valTals  brides. 

CULLEN, 


(a)  The  founder  of  Trinity  college  was  Sir  Thomas  Pope,  who,  it  feems,  would  often  take  a  piece  of  plate 
from  a  friend's  houi'e,  and  carry  it  home  concealed  under  his  gown,  out  of  fun,  no  doubt.  Cuff,  being  merry 
with  fome  of  his  acquaintance  at  another  college,  happened  to  fay,  alluding  to  Sir  Thomas  Pope's  ufual  joke  above 
mentioned,  "  A  pox  on  this  beggarly  houfe  !  ivhy,  our  founder  ttole  as  much  plate  as  would  build  fuch  another." 
This  piece  of  ivit  was  the  caufc  of  his  expulfion.  The  heads  of  colleges  in  thofe  day»  did  not  underftand  humour. 
Anthony  Wood  was  told  this  ftory  by  Dr  Bathurft. 
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CuUen.         CULLEN,  a  borough  town  in  the  county  of  Banff 

"~"v— ^  in  Scotland.    It  is  fituattd  on  the  I'ea-coalh    \V.  Long. 

2.    12.  N.    Lat.    i;7.  38.     The  manufafture  of  linen 

and  damalk  has  been  ellabliftied  in  this  tovs-n  for  more 

than  50  years. 

CuLi.KN',  Dr  William,  an  eminent  phyfician  and 
diilinguiihed  medical  teacher,  was  born  in  Lanarkfhire, 
in  the  weft  of  Scotland,  1 1  th  December,  171  2.  His 
father  ^vas  for  fome  time  chief  raagillrate  of  the  to'vn  of 
Hamilton  ;  but  thouj;h  a  very  refpeftable  man,  his 
circumllances  were  not  Inch  as  to  permit  hira  to  lay  out 
much  money,  on  the  education  of  his  fon.  William  there- 
fore, after  ferving  an  apprcnticelhip  to  a  lurgeon  apothe- 
cary in  Glafgow,  went  icveral  voyages  to  the  Weft  In- 
dies as  a  lurgeon  in  a  trading  veflcl  from  London  :  but 
of  tllis  employment  he  tired,  and  fettled  liimfelf,  at  an 
early  period  of  life,  as  a  country  furgeon  in  the  parilh 
of  Shotts,  where  he  ftaid  a  Ihort  time  pradi&ig  a- 
mong  the  farmers  and  country  people,  and  then  went 
to  Hamilton  with  a  view  to  pradife  as  a  phyfician,  hav- 
ing never  been  fond  of  operating  as  a  furgeon. 

While  he  refidcd  near  Shotts,  it  chanced  that  Archi- 
bald duke  of  Argyle,  who  at  that  time  bore  the  chief 
political  fuay  in  Scotland,  made  a  vifit  to  a  gentleman 
of  rank,  in  that  neighbourhood.  The  duke  was  fond 
of  literary  purfuit^,  and  v>as  then  particularly  engaged 
in  fome  chemical  relearches,  which  required  to  be  elu- 
cidated by  experiment.  Eager  in  thele  puriults,  his 
grace,  while  on  tllis  'vifit,  found  hirafelf  much  at  a  lofs 
fiA  the  want  of  fome  fmall  chemical  apparatus,  which 
his  landlord  could  not  fumiih  :  but  happily  recollefling 
young  CuUen  in  the  neighbourhood,  he  mentioned  him 
to  the  duke  as  a  perlon  who  could  probably  furnifh  it. 
— He  was  accordingly  invited  to  dine  ;  was  introduced 
to  his  grace, — \vho  was  fo  much  pleafed  with  his  know- 
ledge, his  politenefs  and  addrefs,  that  he  formed  an  ac- 
quaintance which  laid  the  foundaton  of  all  Dr  Cullen's 
future  advancement. 

The  name  of  Cullen  by  this  time  became  familiar  at 
every  table  in  that  neighbourhood  ;  and  thus  he  came 
to  be  known,  by  charatler,  to  the  duke  of  Hamilton, 
^vho  then  refided,  for  a  fhoit  time,  in  that  part  of  the 
country  :  and  that  nobleman  having  been  fuddenly  ta- 
ken ill,  the  alTiftance  of  young  Cullen  was  called  in; 
which  proved  a  fortunate  circumftance  in  ferving  to 
promote  his  advancement  to  a  ilation  in  life  more 
fuited  to  his  talents  than  that  in  which  he  had  hitherto 
moved. 

The  duke  was  highly  delighted  with  the  fpright- 
ly  charadler  and  ingenious  converfation  of  his  neiv 
acquaintance.  Receiving  inftruclion  from  him  in 
a  much  more  pleafing,  and  an  infinitely  eafier  way 
than  he  had  ever  before  obtained,  the  converfation 
of  Cullen  proved  highly  interefting  to  his  grace. 
— No  wonder  then  that  he  foon  found  means  to  get 
his  favourite  doftor,  who  was  alieady  the  efteem- 
ed  acquaintance  of  the  man  through  whofe  hands  all 
preferments  in  Scotland  were  obliged  to  pafs,  appointed 
to  a  place  in  the  univerfity  of  Glafgow,  where  his  fin- 
gular  talents  for  difcharging  the  duties  of  the  ftation  he 
now  occupied  foon  became  very  confpicuous. 

During  his  refidence  in  the  country,  however,  feve- 
ral  important  incidents  occurred,  that  ought  not  to  be 
pafled  over  in  filence.  It  was  during  this  time  that 
»vas  formed  a  connexion  in  bufmefs  in  a  very  humble 


line  between  two  men,  who  became  afterwards  eminent- 
ly confpicuous  in  much  more  exalted  Rations.  William, 
afterwards  Doflor  Hunter,  the  famous  rcctureron  ana- 
tomy in  London,  wss  a  native  of  the  fame  part  of  the 
country  ;  and  not  being  in  affluent  circumf*ancts  more 
than  Cullei',  thcfe  Xxia  young  men,  ftimulatcd  by  the 
impulfe  of  genius  to  profecute  their  medical  ftudies 
ivJth  ardour,  but  thwarted  by  the  narro-.vncfs  of  their 
fortinie,  entered  into  a  copartnery  bufincis  as  lurgv'ons 
and  apothecaries  in  the  countiy.  The  chief  end  of 
their  contraflr  being  to  furnilh  the  parties  with  the 
means  of  profccuthig  their  medical  ihidles,  which  they 
could  not  feparately  fo  well  enjoy,  it  was  lllpulatcd, 
that  one  of  them  alternately  fliould  be  allowed  to  (ludy 
in  what  college  he  inclined,  during  the  winter,  wliile 
the  other  Ihould  carry  on  the  bufinefs  in  the  country 
for  their  common  advantage.  In  conlequcnce  of  this 
agreement,  Cullen  was  firft  allowed  to  ftudy  iu  the  uni- 
verfity  of  Edinburgh  for  one  winter ;  but  when  it 
came  to  Hunter's  turn  next  winter,  he,  preferring  Lou- 
don to  Edhiburgh,  went  thither.  There  his  lingular 
neatnefs  in  dilVecting,  and  uncommon  dexterity  in  ma- 
king anatomical  preparations,  his  alTiduity  in  iludy,  his 
mildnels  of  manner,  and  pliability  of  temper,  foon  re- 
commended him  to  the  notice  of  Dr  Douglas,  %vho 
then  read  leflures  upon  anatomy  and  midwifery  there  ; 
who  engaged  Flunter  as  an  alliftant,  and  whole  chair  he 
afterwards  filled  with  fo  much  honour  to  himlclfandfa 
tisfacfion  to  the  public. 

Thus  was  dilToIved,  in  a  premature  manner,  a  copart- 
nery perhaps  of  as  lingular  a  kind  as  is  to  be  found  in 
the  annals  of  literature  :  nor  was  Cullen  a  man  of  that 
djfpoiition  to  let  any  engagement  with  him  prove  a  bar 
to  his  partner's  advancement  In  life.  The  articles  nure 
freely  departed  from  by  him  ;  and  Cullen  and  Hunter 
ever  after  kept  up  a  very  cordial  and  friendly  correfpond- 
ence  ;  though,  it  is  believed,  they  never  from  that  time 
had  a  perfonal  interview. 

During  the  time  that  Cullen  prafllfed  as  a  country 
furgeon  and  apothecary,  he  formed  another  connecfion 
of  a  luore  permanent  kind,  ivhich  happily  for  him,  was 
not  dilTolved'  till  a  very  late  period  of  his  lif(i.  Witli 
the  ardour  of  difpofitlon  he  poflefled,  it  cannot  be  fup- 
pofed  he  beheld  the  fair  fcx  with  indifference.  Very 
early  in  life  he  took  a  ftrong  attachment  to  an  amiable 
woman,  a  MIfs  Johnfton,  daughter  to  a  clergyman  in 
that  neighbourhood,  nearly  of  his  own  age,  who  was 
prevailed  on  to  join  with  him  in  the  facred  bonds  of 
wedlock,  at  a  time  when  he  had  nothing  elfe  to  recom- 
mend  him  to  her  except  his  perfon  and  difpofitlons. 
After  giving  to  him  a  numerous  family,  and  partici- 
pating with  him  the  changes  of  fortune  which  he  ex- 
perienced, fhc  died  in  fummer  1786. 

In  the  year  1746,  Cullen  who  had  now  taken  the 
degree  of  doiflor  in  phyfic,  was  appointed  a  lefturer  In 
chemlftry  in  the  univerfity  of  Glafgow  :  and  In  the 
month  of  Oflober  began  his  lectures  in  that  fciencc. 
His  Angular  talents  for  arrangement,  his  dllluiClnefs  of 
enunciation,  his  vivacity  of  manner,  and  his  knowledge 
of  tlie  fcience  he  taught,  rendered  his  leflures  intereft- 
ing to  the  ftudents  to  a  degree  that  had  been  till  then 
unknown  at  that  univerfity.  He  became,  therefore,  in 
fome  meafure,  adored  by  the  ftudents.  The  former  pro- 
feffors  were  eclipfed  by  the  brilliancy  of  his  reputation  ; 
ojkI  he  had  to  experience  all  thofe  little  rubs  that  envy 
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Cvilien.  and  dlfappointed  ambition  naturally  tlirew  in  liis  way. 
■~~Y~~— '  Regardlels,  however,  of  tliefe  fecret  flwgreens,  he  pref- 
ied  fonvard  uith  ardour  in  his  literary  career  ;  and, 
fupported  by  the  favour  of  the  public,  he  conloled  hira- 
fclf  tor  the  contumely  he  met  with  from  a  few  Indi- 
viduals. His  praftice  as  a  phyfician  increafed  from  day 
to  day  ;  and  a  vacancy  having  occurred  in  the  year 
1751,  he  wa»  then  appointed  by  the  king  profelTor  of 
medicine  in  that  univerfity.  This  new  appointment 
ierved  only  to  call  forth  liis  powers,  and  to  bring  to 
light  talents  that  it  was  not  formerly  knoivn  he  poffef- 
fed  ;  fo  that  his  fame  continued  to  increafe. 

As,  at  that  period,  the  patrons  of  the  univerfity  of 
Edinburgh  were  conllantly  on  the  ^vatch  for  the  moil 
eminent  medical  men  to  lupport  the  rifing  fame  of  the 
college,  their  attention  was  foon  directed  towards  Cul- 
len  ;  who,  on  the  death  of  Dr  Plummer,  profeffor  of 
chemiftry,  was,  in  1756,  unanimouily  invited  to  accept 
the  vacant  chair.  This  invitation  he  accepted :  and  ha- 
ving refigned  all  his  employments  in  Glafgow,  he  be- 
gan hii  academical  career  in  Edinburgh  in  the  month 
of  Odober  of  that  year  ;  and  there  he  refided  till  his 
death. 

If  the  admiflion  of  Cullen  into  the  univerfity  of  Glaf- 
gow gave  great  fpirit  to  the  exertions  of  the  fludents, 
this  was  ftill,  if  poflible,  more  ftrongly  felt  in  Edin- 
burgh. Ch  miftry,  which  had  been  till  that  time  of 
Imall  account  in  that  univerfity,  and  was  attended  to  by 
very  few  of  the  fludents,  inftantly  became  a  favourite 
fiudy  ;  and  the  leftures  upon  that  fcience  were  more 
frequented  than  any  others  in  the  univerfity,  anatomy 
alone  excepted.  The  fludents,  in  general,  fpoke  of 
Cullen  with  the  rapturous  ardour  that  is  natural  to 
youth  when  they  are  highly  pleafed.  Thefe  eulogiums 
appeared  extravagant  to  moderate  men,  and  could  not 
fail  to  prove  difgufting  to  his  colleagues.  A  party  was 
formed  among  the  fludents  for  oppofing  this  new  fa- 
vourite of  the  public  ;  and  thefe  fludents,  by  mifrepre- 
fenting  the  do6lrines  of  Cullen  to  others  who  could  not 
have  an  opportunity  of  hearing  thefe  doftrines  them- 
felves,  made  even  forae  of  the  moll  intelligent  men  in  the 
univerfity  think  it  their  duty  publicly  to  oppofe  thefe 
imaginary  tenets.  The  ferment  was  thus  augmented  ; 
and  it  was  fome  time  before  the  profeflbrs  difcovered 
the  arts  by  which  they  had  been  irapofed  upon,  and 
univerfal  harmony  rellored. 

During  this  time  of  public  ferment,  Cullen  went 
ileadily  forward,  without  taking  any  part  himfelf  in 
thefe  difputes.  He  never  gave  ear  to  any  tales  refpedl- 
ing  his  colleagues,  nor  took  any  notice  of  the  doctrines 
they  taught  :  That  fome  of  their  unguarded  ftridlures 
might  at  times  come  to  his  knowledge,  is  not  impoiTi- 
ble ;  but  if  they  did,  they  feemed  to  make  no  impreflion 
on  his  mind. 

Thefe  attempts  of  a  party  of  fludents  to  lower  the 
charafter  of  Cullen  on  his  firll  outfet  in  the  univerfity  of 
Edinburgh  having  proved  fruitlefs,  his  fame  as  a  profef- 
for, and  his  reputation  as  a  phyfician,  became  more 
and  more  refpedled  every  day.  Nor  could  it  well  be 
otherivife  :  Cullen's  profefiional  knowledge  was  always 
great,  and  his  manner  of  le<5luring  fingularly  clear  and 
intelligible,  lively  and  entertaining  ;  and  to  his  patients, 
his  conducl  in  general  as  a  phyfician  was  fo  pleaing, 
his  addrefs  fo  affable  and  engaging,  and  his  manner  fo 
.open,  fo  kind,  and  fo  little  regulated  by  pecuniary 
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confiderations,  that  it  was  impoflible  for  thofe  who  had    Cullen. 
occafion  to  call  once  for  his  medical  afllilance,  ever  to  ~~v~~- 
be  fatisfied  on  any  future  occafion  without  it.     He  be- 
came the  friend   and  companion  of  every  family  he  vi- 
fited  ;    and   his   future  acquaintance  could  not  be  dif- 
penfed  with. 

But  if  Dr  Cullen  in  his  public  capacity  deferved  to 
be  admired,  in  his  private  capacity  by  his  fludents  he 
deferved  to  be  adored.  His  condudt  to  them  was  fo 
attentive,  and  the  interell  he  took  in  the  private  con- 
cerns of  all  thofe  (Indents  who  applied  to  him  for  ad- 
vice, was  fo  cordial  and  fo  warm,  that  it  was  impofli- 
ble for  any  one  who  had  a  heart  fulceptlble  of  gene- 
rous emotions,  not  to  be  enraptured  with  a  condutl  fo 
uncommon  and  fo  kind.  Among  ingenuous  youth, 
gratitude  eafily  degenerates  into  rapture — mto  refpedl 
nearly  allied  to  adoration.  Thofe  who  advert  to  this 
natural  conilrudlion  of  the  human  mind,  will  be  at  no 
lols  to  account  for  that  popularity  that  Cullen  enjoy- 
ed— a  popularity,  that  thofe  who  attempt  to  weigh 
every  occurrence  by  the  cool  fl;andard  of  reafon  alone, 
T\ill  be  inclined  to  think  exceffive.  It  is  fortunate, 
hoivever,  that  the  bulk  of  mankind  will  ever  be  in* 
fluenced  in  their  judgment  not  lefs  by  feelings  and  af- 
fe£lions  than  by  the  culd  and  phlegmatic  dictates  of 
reafon.  Tlie  adoration  which  generous  conduft  ex- 
cites, is  the  reward  which  nature  hath  appropriated 
exclufivcly  to  difinterelled  beneficence.  This  was  the 
fecret  charm  that  CuUen  ever  carried  about  with  him, 
which  fafcinated  fuch  numbers  of  thofe  who  had  in- 
timate accefs  to  him.  This  was  the  power  which  his 
envious  opponents  never  could  have  an  opportunity  of 
feeling. 

The  general  conduc5l  of  Cullen  to  his  fludents  was 
this.  With  all  fuch  as  he  obferved  to  be  attentive  and 
diligent,  he  formed  an  early  acquaintance,  by  inviting 
them  by  twos,  by  threes,  or  by  fours  at  a  time,  to  fiip 
xvith  him,  converfing  with  them  on  thefe  occafions  %\-ith 
the  moft  engaging  eafe,  and  freely  entering  with  them 
on  the  fubjeCl  of  their  lludies,  their  araufements,  their 
difficulties,  their  hopes,  and  future  profpefts.  In  this 
way,  he  ufually  invited  the  ivhole  of  his  numerous  claf% 
till  he  made  himlelf  acquainted  with  their  abilities, 
their  private  charafter,  and  their  objefts  of  purfuit. 
Thofe  among  them  whom  he  found  moil  afliduous,  bell 
difpofed,  or  the  moil  friendlefs,  he  invited  the  moil  fre- 
quently, till  an  intimacy  was  gradual!^  formed,  which 
proved  highly  beneficial  to  them.  Their  doubts,  with 
regard  to  their  objetls  of  lludy  he  lillened  to  with  at- 
tention, and  folved  with  the  moll  obliging  condefcen- 
fion.  His  libraiy,  which  conCiled  of  an  excellent  af- 
fortment  af  the  bell  books,  efpecially  on  medical  fub- 
jeifls,  was  at  all  times  open  for  their  accommodation  ; 
and  his  advice,  in  every  cafe  of  difficulty  to  them,  they 
always  had  it  in  their  power  moll  readily  to  obtain. 
They  feemed  to  be  his  family  ;  and  few  perfons  of  dii- 
tinguiflied  merit  have  left  the  univerfity  of  Edinburgh 
in  his  time,  with  ^vhom  he  did  not  keep  up  a  correl- 
pondence  till  they  were  fairly  eftablilljed  in  bufinefs. 
Ey  thefe  means,  he  came  to  have  a  moil  accurate  know- 
ledge of  the  ilate  of  every  country,  with  refpedl  to 
pratlitioners  in  the  medical  line  ;  the  only  uie  he  made 
of  which  knowledge,  was  to  direcl  fludents  in  their 
choice  of  places,  where  they  might  have  an  opportuni- 
ty of  engaging  iu  bufinels  witli  a  reafonable  profpetl  of 
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Cullen.     fuccefs.      Many,    very    many,    able  men  ha?  he  thus 

~~~v         put  into  a  good    line    of   bufinefs,    where   they  never 

could  have   thought    of  it  themfelves ;    and   they  are 

now  reaping  the  fruits  of  this  beneficent  forefight  on 

his  part. 

Nor  was  it  in  this  way  only  that  he  befriended  the 
fludents  at  the  univerfity  of  Edinburgh.  Poflefllng  a 
benevolence  of  mind  that  made  him  ever  think  firll  of 
the  wants  of  others,  and  recollefting  the  difhculties 
that  he  himfelf  had  had  to  ftruggle  with  in  liis  younger 
days,  he  was  at  all  times  fingularly  attentive  to  their  pe- 
cuniary concerns.  From  his  general  acquaintance  a- 
mong  the  fludents,  and  the  friendly  habits  he  was  on 
with  many  of  them,  he  found  no  difficulty  in  difcover- 
ing  thofe  among  them  who  were  rather  in  embarrafled 
circumftances,  without  being  obliged  to  hurt  their  de- 
licacy in  any  degree.  To  fuch  perfons,  when  their 
habits  of  ftudy  admitted  of  it,  he  was  peculiarly  at- 
tentive. They  were  more  frequently  invited  to  his 
houfe  than  others  •,  they  were  treated  with  more  than 
ufual  kindnefs  and  familiarity ;  they  were  condufled  to 
his  library,  and  encouraged  by  the  moft  delicate  addrels 
to  borrow  from  it  freely  whatever  books  he  thought 
they  had  occafion  for  :  and  as  perfons  in  thefe  circura- 
Itances  were  ufually  more  fliy  in  this  refpeft  than  others, 
books  were  fometimes  preflTed  upon  them  as  a  fort  of 
conftraint,  by  the  doflor  infifting  to  have  their  opinion 
of  fuch  or  fuch  paffages  they  had  not  read,  and  defiring 
them  to  carry  the  book  home  for  that  purpofe.  He, 
in  ihort,  behaved  to  them  rather  as  if  he  courted  tlieir 
company,  and  flood  in  need  of  their  acquaintance  than 
they  of  his.  He  thus  raifed  them  in  the  opinion  of 
their  acquaintance  to  a  much  higher  degree  of  eftima- 
tion  than  they  could  otheruife  have  obtained  ;  which, 
to  people  whofe  minds  were  depreflfed  by  penury,  and 
whofe  fenfe  of  honour  was  fharpened  by  the  confcioaf- 
nefs  of  an  inferiority  of  a  certain  kind,  was  fingularly 
engaging.  Thus  they  were  infpired  with  a  fecret  fenfe 
of  dignity,  which  elevated  their  minds,  and  excited  an 
uncommon  ardour  of  purfuit,  inftead  of  that  melancho- 
ly inaftivity  which  is  fo  natural  in  fuch  circumftances, 
and  which  too  often  leads  to  defpair.  Nor  was  he  lefs 
delicate  in  the  manner  of  fupplying  their  wants,  than 
attentive  to  difcover  them.  He  often  found  out  foms 
polite  excufe  for  refufing  to  take  payment  for  a  firft 
courfe,  and  never  was  at  a  lofs  for  one  to  an  after  courfe. 
Before  they  could  have  an  opportunity  of  applying  for 
a  ticket,  he  would  fometimes  lead  the  converfation  to 
fome  fubjecT:  that  occurred  in  the  courfe  of  his  leflures  ; 
and  as  his  leflures  were  never  put  in  writing  by  him- 
felf, he  would  fometimes  beg  the  favour  to  fee  their 
notes,  if  he  knew  they  had  been  taken  with  attention, 
under  a  pretext  of  afiifting  his  memory.  Sometimes  he 
ivould  exprefs  a  willi  to  have  their  opinion  of  a  particu- 
lar part  of  his  courfe,  and  prefented  them  with  a  ticket 
for  that  purpofe  ;  and  fometimes  he  refufed  to  take 
payment,  under  the  pretext  that  they  had  not  received 
his  full  courfe  the  preceding  year,  fome  part  of  it  ha- 
ving been  ncceffarily  omitted  for  want  of  time,  ivhich 
he  meant  to  include  in  this  courfe.  By  fuch  delicate 
addrefs,  in  which  he  greatly  excelled,  he  took  care  to 
forerun  their  ^vants.  Thus  he  not  only  gave  them  the 
benefit  of  his  own  lectures,  but  by  refufing  to  take 
their  money,  he  alfo  enabled  them  to  attend  thofe  of 
others  that   were  ijecefiaiy  to  complete  their  courfe  of 
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ftiidics.  Thefe  were  particular  devices  he  adopted  to 
individuals  to  whom  economy  was  neceflary  ;  bat  it  ^ 
was  a  general  rule  with  him,  never  to  take  money  from 
any  fludent  for  more  than  two  courfes  of  the  fame  fct 
of  leflures,  permitting  him  to  attend  thefe  lectures  as 
many  years  longer  as  he  pleifed  gratis. 

He  introduced  another  general  rule  into  the  univer- 
fity, that  was  didated  by  the  fame  principle  of  difin- 
terelted  beneficence,  that  ought  not  to  be  here  paf- 
fed  over  in  filence.  Before  he  came  to  Edinburgh,  it 
Avas  the  cultom  of  medical  profeflors  to  accept  of  fees 
for  their  medical  allillance,  when  wanted,  even  from 
medical  fludents  themielves,  who  were  perhaps  attend- 
ing the  profeflbr's  own  leflures  at  the  time.  But  Cul- 
len never  would  take  fees  as  a  phyfician  from  any  flu- 
dent  at  the  univerfity,  though  he  attended  them,  ^vhen 
called  in  as  a  phyfician,  with  the  fame  afTiduity  and 
care  as  if  they  had  been  perfons  of  the  firft  rank,  who 
paid  him  mofl  liberally.  This  gradually  induced  others 
to  adopt  a  fimilar  praAlce  :  fo  that  it  is  now  become  a 
general  rule  for  medical  profelTors  to  decline  talking  any 
fees  when  their  affiflance  is  neceflary  to  a  ftudent.  For 
tbis  ufeful  reform,  with  many  others,  the  fludents  of 
the  univerfity  of  Edinburgh  are  folely  indebted  to  the 
liberahty  of  Dr  Cullen. 

The  firft  lei^tures  which  Cullen  delivered  in  Edin- 
burgh were  on  chemiftry  ;  and  for  many  years  he  alfo 
gave  clinical  leisures  on  the  cafes  which  occurred  in  the 
royal  infirmary.  In  the  month  of  February  1763, 
Dr  Alfton  died,  after  ha\'ing  begun  his  ufual  courfe  of 
leflures  on  the  materia  medica  ;  and  the  magiftratcs  of 
Edinburgh,  as  patrons  of  that  profeflbrftilp  in  the  uni- 
verfity, appointed  Dr  Cullen  to  that  chair,  requefting 
that  he  would  finifii  the  courfe  of  leftiyes  that  had  been 
begun  for  that  feafon.  This  he  agreed  to  do ;  and 
though  he  was  under  a  neceftity  of  going  on  with  the 
courfe  in  a  few  days  after  he  was  nominated,  he  did  not 
once  think  of  reading  the  lectures  of  his  predeceffor, 
but  refolved  to  deliver  a  new  courfe  entirely  his  own. 
The  popularity  of  Cullen  at  this  time  may  be  guefled 
at  by  the  increafe  of  new  fludents  who  came  to  attend 
his  courfe  in  addition  to  the  eight  or  ten  who  had  en- 
tered to  Dr  Alrton.  The  new  fludents  exceeded  too. 
An  imperfeft  copy  of  thefe  leftures  thus  fabricated  in 
hafte,  having  been  publiflied,  the  doftor  thought  it  ne- 
ceflary to  give  a  more  correct  edition  of  them  in  the 
latter  part  of  his  life.  But  his  faculties  being  then 
much  impaired,  his  friends  looked  in  vain  for  thofe 
flriking  beauties  that;  charaiterifed  his  literary  exer- 
tions in  the  prime  of  hfe. 

Some  years  afterwards,  on  the  death  of  Dr  White, 
the  magirtrates  once  more  appointed  Dr  Cullen  to  give 
leiftures  on  the  theory  of  phyfic  in  his  flead.  And  it 
was  on  that  occafion  Dr  Cullen  thought  it  expedient  to 
refign  the  chemical  chair  in  favour  of  Dr  Black,  his 
former  pupil,  whofe  talents  in  that  department  of  fcience 
were  then  well  known,  and  who  filled  the  chair  till  his 
death  with  great  fatisfaction  to  the  public.  Soon  after, 
on  the  death  of  Dr  Rutherford,  who  for  many  years 
had  ;;iven  lectures  with  applaufe  on  the  practice  of  phy- 
fic, Dr  John  Gregory  (whofe  name  can  never  be  men- 
tioned by  any  one  who  had  the  pleafure  of  his  acquain- 
tance without  the  warmeft  tribute  of  a  grateful  refpeft) 
having  become  a  candidate  for  this  place  along  with  Dr 
Cullen,  a  fort  of  compromife  took  place  betiveen  them, 
B  bv 
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Cullen.     by  U'hich  they  agreed  each  to  give  k(f\uies  aUernately 

* on   the  theory   and    on  the  praaice  of  phyfic   during 

their  joint  lives,  the  longcll  furvivor  being  allowed  to 
hold  cither  of  the  claffes  lie  lliould  incline.  In  confc- 
quence  of  this  agreement,  Dr  Cullen  delivered  the  firft 
courfe  of  Icdures  on  tlic  praftice  of  phyfic  in  winter 
1766,  and  Dr  Gregory  futcecded  him  in  that  branch 
the  following  year.  Never  perhaps  did  a  literary  ar- 
rangement take  place  that  could  have  proved  more  be- 
neficial to  the  lludents  than  this.  Both  theie  men  pof- 
Icfied  great  talents,  though  of  a  kind  extremely  dilfimi- 
lar.  Both  of  them  had  certain  failings  or  deteds,  which 
the  other  was  aware  of,  and  couuteraded.  Each  of 
them  knew  and  refpefted  the  talents  of  the  other.  They 
co-operated,  therefore,  in  the  happieft  manner,  to  en- 
large the  underrtanding,  and  to  forward  the  purfuits  of 
their  pupils.  Unfortunately  this  arrangement  was  foon 
deftroyed  by  the  untxpefted  death  of  Dr  Gregory, 
who  was  cut  off  in  the  flower  of  life  by  a  fudden  and 
unforefeen  event.  After  this  time,  Cullen  continued 
to  give  ledures  on  the  pradice  of  phyfic  till  a  few 
months  beibre  his  death,  which  happened  on  the  5th 
of  I'ebruary  1790,  in  the  77th  year  of  his  age. 

In  drawing  the  charafter  of  Dr  Cullen,   bis   biogra- 
pher, Dr  Anderfon  obferves,  that   in   fcientific  purfuits 
men  may  be   arranged  into   t.vo   grand   clafles,  which, 
though  greatly  diflerent   from  each   other   in  their  ex- 
tremes, yet  approximate  at  times  fo  near  as  to  be  blend- 
ed indifcriminately  together  ;    thofe  who  polTefs  a  ta- 
lent for  detail,  and  thofe  who  are  endowed  with  the 
facidty  of  arrangement.     The  firft  may  be  faid  to  view 
objeds    individually   as  through    a   raicrofcope.       The 
field  of  vifion   is  confijied  ;    but    the    objeds  included 
within    that  field,    which   muft    ufually  be    confidered 
ihigly  and  apart  from  all  others,  are  feen  with  a  won- 
drous degree  of  accuracy  and  diftindnels.     The  other 
takes    a    fweeping    view    of   the    uiiivcrfe     at     large, 
confiders     every    obje6\     he    perceives,    not    individu- 
'   allv,  but  as  a  part  of  one  harmonious  whole  :   His  mind 
is  therefore  not  fo  much  employed  in  examining  the  fe- 
parate  parts  of  this  individual  objed,  as  in  tracing  its 
relations,  connedions,    and    dependencies    on    thofe   a- 
round  it. — Such  was  the  turn   of  Cullen's  mind.      Tlie 
talent  for  arrangement  was  that  which  peculiarly  dif- 
linguillied  him  from  the  ordinary  clafs  of  mortals  5  and 
this  talent  he  pofleiTed  perhaps   in  a  more   diftinguiftied 
degree  than  any  other  peiftm   of  the   age  in  which  he 
lived.     Many  perfons  exceeded  him  in  the  minute  know- 
ledge   of  particular  departments^  who,  knowing  this, 
naturally  looked  upon  him  as  their  inferior  ;  but  pof- 
feffrng  not  at  the  fame  time  that  glorious  faculty,  which, 
•'  with  an  eye  wide  roaming,  glances  from  the  earth  to 
heaven,"  or   the   charms  which  this  talent  can  infufe 
into  congenial  jnlnds,  felt  difguft  at  the  pre-ernlnence 
he  obtained,  and  aftonilhment  at  the  means  by  which 
lie  obtained  it.     An   Ariftotle  and  a   Bacon  have  had 
their  talents  in  like  manner  appreliated  ;  and  many  are 
the  perfons  who  can  neither  be  exalted  to  lublime  ideas 
with  Homer,  nor  ravilhed  with  the  natural  touches  of  a 
Shakefpeare.   Such  things  are  wifely  ordered,  that  L*very 
department  in  the  univerfe   may  be  properly  filled  by 
tho'.e  who  have  talents  exadly  fuited  to  the  tafk  afiign- 
ed  them  by  heaven. 

Had   Cullen,  however,  poflefled  the  talents_  for  ar- 
rangement alone,  fmaU  would  have  been  his  title  to 
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that  WgH  degree  of  applaufe  he  has  attained.  With- 
out a  knowledge  of  fa3s,  a  talent  for  arrangement  pro-  '' 
duces  nothing  but  chimeras  ;  without  m.atcrials  to  work 
upon,  the  llrudures  which  an  over-heated  imagination 
may  rear  up  are  merely  "  the  bafelcfs  fabric  of  a  vifion." 
No  man  was  more  fenfible  of  the  jullnefs  of  tliis  remark 
than  Dr  Cullen,  and  few  were  at  greater  pains  to  avoid 
it.  His  whole  life,  indeed,  was  employed,  almoft  with- 
out interruption,  in  colledfing  fads.  Whether  he  was 
reading,  or  walking,  or  converfing,  thele  were  continu- 
ally falling  into  his  way.  With  the  keen  perception  of 
an  eagle,  he  marked  them  at  the  firll  glance  j  and  with- 
out Hopping  at  the  time  to  examine  them,  they  were 
ftored  up  in  his  memory,  to  be  drawn  forth  as  occafion 
required,  to  be  confronted  with ,  other  fads  thiit  had 
been  obtained  after  the  fame  manner,  and  to  have  their 
truth  afcertained,  or  their  falfity  proved,  by  the  evidence 
which  Ihould  appear  when  carefully  examiiicd  at  the 
impartial  bar  of  iuftice.  Without  a  memory  retentive 
in  a  Angular  degree,  this  could  not  have  been  done  ; 
but  fo  very  extraordinary  was  Dr  Ctillen's  memory, 
that  till  towards  the  very  decline  of  life,  there  was 
fcarcely  a  fad  that  had  ever  occurred  to  him  which  he 
could  not  readily  recoiled,  with  all  its  concomitant  cir- 
cumftances,  whenever  he  had  occafion  to  refer  to  it.  It 
was  this  faculty  which  fo  much  abridged  his  labour  in 
ftudy,  and  enabled  him  fo  happily  to  avail  himlelf  of 
the  labour  of  others  in  all  his  literary  fpeculations.  He 
often  reaped  more  by  the  converlation  of  an  hour  than 
another  man  would  have  done  in  whole  weeks  of  labori- 
ous ftudy. 

In  his  preledions,  Dr  Cullen  never  attempted  to 
read.  His  ledures  were  delivered  vn'a  voce,  w'ithout 
having  been  previoully  put  into  wTiting,  or  thrown  in- 
to any  particular  arrangement.  The  vigour  of  his  mind 
was  fuch,  that  nothing  more  w'as  neceilary  than  a  few 
lliort  notes  before  him,  merely  to  prevent  him  from  va- 
rying from  the  general  order  he  had  been  accuftomed 
to  obferve.  This  gave  to  his  dilcouxfes  an  eale,  a  vi- 
vacity, a  variety,  and  a  force,  that  are  raiely  to  be  met 
with  in  academical  difcouries.  His  ledures,  by  confe- 
quence,  upon  the  fame  iubjed,  were  never  exadly  the 
fame.  Their  general  tenor  indeed  was  not  much  va- 
*'led  ;  but  the  particular  illuftrations  were  always  new, 
well  fuited  to  the  circumllances  that  attrailed  the  ge- 
neral attention  of  the  day,  and  were  delivered  in  the 
particular  way  that  accorded  witli  the  caft  of  mind  the 
preledor  found  himfelf  in  at  the  time.  To  thcfe  cir- 
curaftances  muft  be  afcilbed  that  energetic  artlefs  elo- 
cution, which  rendered  his  ledures  fo  generally  capti- 
vating to  his  hearers.  Even  thofe  who  could  not  fol- 
low him  in  thofe  extenfive  views  his  penetrating  mind- 
glanced  at,  or  who  were  not  able  to  underftand  thofe  apt 
allufions  to  collateral  objeds  which  he  could  only  rapidly 
point  at  as  he  went  along,  could  not  help  being  warm- 
ed in  fome  meafure  by  the  vivacity  of  his  manner.  But 
to  thofe  who  could  follow  him  in  his  rapid  carter,  the 
ideas  he  fuggefted  were  fo  numerous,  the  views  he. 
laid  open  were  fo  extenfive,  and  the  objeds  to  be  at- 
tained were  fo  important — that  every  adive  faculty  of 
the  mind  was  roufed  ;  and  fuch  an  ardour  of  enthuiiafm 
was  excited  in  the  profccution  of  ftudy,  as  appeared  to- 
be  perfedly  inexplicable  to  thofe  who  were  merely  un- 
concerned fpedators.  In  confequence  of  this  unlhack- 
led  freedom  in  the  compofition  and  delivery  of  his  lec- 
tures, 
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Cul!er.     tures,  every  circumflance  was  in  the  niccft  unifon   with 
— V  tilt  tune  ot  voice  and  exprcnion  oT  countenance,  which 

the  particular  call  of  inind  he  was  in  at  the  time  tiifpi- 
red.  Was  he  joyous,  all  the  figures  introduced  for  il- 
lullration  were  fitted  to  excite  hilarity  iinl  good  hu- 
mour :  was  he  grave,  the  objefls  brought  under  view 
were  of  a  nature  more  lolemn  and  grand  :  and  was  he 
peevilh,  there  was  a  peculiarity  of  manner  in  tliought, 
in  word,  and  in  ai51ion,  which  produced  a  molt  Ifriking 
and  interelling  effeft.  The  languor  of  a  nervelefs  uni- 
formity was  never  experienced,  nor  did  an  abortive  at- 
tempt to  excite  emotions  that  the  fpeaker  himfelf  coul-.l 
not  at  the  time  feel,  ever  produce  thofe  difcordant  ideas 
Avhich  prove  difgufting  and  unpleaiing. 

It  would  feem  as  if  Dr  Cullen  had  conCdered  the 
proper  butinefs  of  a  preceptor  to  be  that  of  putting  his 
pupils  into  a  proper  train  oi  iludy,  fo  as  to  enable  them 
to  profecute  thofe  lludies  at  a  future  period,  and  to  car- 
ry them  on  much  farther  than  the  Ihort  time  allowed 
for  academical  prelections  ivould  admit.  He  did  not, 
therefore,  fo  much  Urive  to  make  thole  who  attended 
his  lectures  deeply  verfed  in  the  particular  details  of 
objeels,  as  to  give  them  a  general  view  of  the  whole 
fubje;d  ;  to  Ihew  what  had  been  already  attained  re- 
Ipefting  it ;  to  point  out  what  remained  yet  to  be  dif- 
covered  ;  and  to  put  them  into  a  train  of  lludy  that 
fhould  enable  them,  at  a  future  period,  to  remove  thofe 
dithculties  that  had  hitherto  obftru6led  our  progrefs, 
and  thus  to  advance  themlelves  to  farther  ^nd  far- 
ther degrees  of  pcrfedlion.  If  thcfe  were  his  views, 
nothing  could  be  more  happily  adapted  to  them  than  the 
mode  he  invariably  purfued.  He  firfl  drew,  with  the 
ftriking  touches  ot  a  mafter,  a  rapid  and  general  outline 
of  the  iubjeft,  by  wliich  the  whole  figure  was  fecn  at 
once  to  flart  boldly  from  the  canva?,  diltinft  in  all  its 
parts,  and  unmixed  with  any  other  objeft.  He  then 
began  anew  to  retrace  the  picture,  to  touch  up  the  lef- 
fer  parts,  and  to  finilh  the  whole  in  as  perfeft  a  manner 
as  the  itate  of  our  knowledge  at  the  time  would  permit. 
Where  materials  were  wanting,  the  piifture  there  conti- 
nued to  remain  imperfeft.  The  wants  were  thus  ren- 
dered obvious  ;  and  the  means  of  fupplying  thefe  ^vere 
pointed  out  with  the  moft  careful  difcrimination.  The 
Undent,  whenever  he  looked  back  to  the  fubjeft,  per- 
ceived the  defeats  ;  and  his  hopes  being  awakened,  he 
felt  an  irrefiftible  impulfe  to  explore  that  hitherto  un- 
trodden path  which  had  been  pointed  out  to  him,  and 
fill  up  the  chafm  which  itill  remained.  Thus  were  the 
active  faculties  of  the  mind  molt  powerfully  excited  ; 
and  inllead  of  labouring  himfelf  to  fupply  deficiencies 
that  far  exceeded  the  power  of  any  one  man  to  accom- 
plilh,  he  fet  thoufands  at  work  to  fulfil  the  talk,  and 
put  them  into  a  train  of  going  on  with  it. 

It  was  to  thefe  talents,  and  to  this  mode  of  applying 
them,  that  Dr  Cullen  owed  his  celebrity  as  a  profef- 
for  J  and  it  was  in  this  manner  that  he  has  perhaps 
done  more  towards  the  advancement  of  fcience  than 
any  other  man  of  his  time,  though  many  individuals 
might  perhaps  be  found  who  were  more  deeply  verfed 
in  the  particular  departments  he  taught  than  he  himfelf' 
<vas. 

Dr  Cullen's  external  appearance,  though  ftriking  and 
not  unpleafing,  was  not  elegant.  He  had  an  expref- 
five  countenance  and  a  lively  eye.     In  his  perfon  he 
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was  tall  and  tliin,  Hooping  much  about  the  (houlJers ;  Culloiloii. 
and  when  he  walked,  he  had  a  contemplative  look,  — ^— — " 
feeniingly  regarding  little  the  obje6ts  around  him.  Ac- 
cording to  the  obfervation  of  one  who  was  well  ac- 
quainted with  the  charaftcr  of  Cullen,  lie  »vas  eminent- 
ly diftinguilhed  as  a  profeflbr  for  three  things.  "  The 
energy  of  his  mind,  by  which  he  viewed  every  fubjeft 
with  ardour,  and  combined  it  immediately  with  the 
whole  of  his  knowledge. 

"  The  fcientific  arrangement  which  he  gave  to  his 
fubjed,  by  which  there  was  a  hicidus  orilo  to  the  duUell 
fcholar.  He  was  the  iirft  perfon  in  this  country  who 
made  chemiifry  ceale  to  be  a  chaos. 

"  A  ivonderful  art  of  interelling  the  Undents  in  every 
thing  which  he  taught,  and  of  raifing  an  emulative  en- 
thuliafm  among  them."  Life  of  Cullen,  by  Dr  Anderfoii, 
in  the  Bet. 

CULLODEN,  a  place  in  Scotland  within  tw6 
milcl  of  Invernefs,  chiefly  remarkable  for  a  complete 
viftory  gained  over  the  rebels  on  the  1 6th  of  April 
1 746.  That  day  the  royal  army,  commanded  by 
the  duke  of  Cumberland,  began  their  march  from 
Nairn,  formed  into  five  lines  of  three  battalions  each  ; 
headed  by  Major-general  Hulke  on  the  left.  Lord  Sem- 
pill  on  the  right,  and  Brigadier  Mordaunt  in  the  cen- 
tre ;  flanked  by  the  horfe  under  the  Generals  Hawley 
and  Bland,  who  at  the  fame  time  covered  the  cannon 
on  the  right  and  left.  In  this  order  they  marched 
about  eight  miles,  when  a  detachment  of  Kingllon's 
horfe,  and  of  the  Highlanders,  having  advanced  before 
the  rell  of  the  army,  difcovered  the  van  of  the  rebels 
commanded  by  the  young  Pretender.  Both  armies 
immediately  formed  in  the  order  and  numbers  fhown 
in  the  annexed  fchere. 

About   two   in  the  afternoon    the    rebels    began  to 
cannonade   the   king's   army  ;  but  their  artillery  being 
ill  ferved,  did  little  execution  5    while    the    fire    from 
their  enemies  was  feverely  felt,    and  occafioned  great 
diforder.     The  rebels  theu  made  a  pulh  at  the  right 
of  the   royal   army,    in  order  to  draw  the  troops  for- 
ward j  but  finding  themfelves  difappointed,  they  turn- 
ed   their  w  hole  force  on   the  left  j   falling   chiefly  on 
Ban-ell's  and  Monro's  regiments,  where  they  attempt- 
ed   to  flank    the    king's  front    line.      But    this  defign 
alfo  was  defeated  by  the  advancing   of  Wolfe's  regi- 
ment, while  in  the  mean  time  the   cannon  kept  play- 
ing upon  them  with  cartridge-fliot.     General  Hawley, 
with  fome  Highlanders,   had  opened  a  paflage  through 
fome  (lone  walls  to  the  right  for  the  horfe   ivhich   ad- 
vanced on  that  fide  ;    while    the  horfe  on  the  king's 
right  wheeled   off  upon  their  left,  difperfed  their   bo- 
dy of  referve,  and  met  in  the  centre  of  their  front  line 
in  their  rear ;  when  being   repulfed  in  the  front,  and 
great    numbers  of    them    cut    off,    the    rebels  fell  in- 
to  very   great    confufion.       A    dreadful   carnage    was 
made  by  the   cavalry  on  their   backs  ;  however,  fome 
part  of  the  foot  itill  preferved   their  order ;  but  King- 
llon's horfe,  from   the   referve,    gallopped  up  briflcly, 
and  falling   upon   the  fugitives,  did  terrible  execution. 
A  total  defeat  inflantly  took   place,  with  the  lofs  of 
2JOO  killed,  wounded,  and  prifoners,  on  the   part   of 
the  rebels,  while  the  royalills  loft  not  above  200.     The 
young  Pretender   had   his  horfe    (liot  under  him  during 
the   engagement  j    and  after  the  battle  retired  to  the 
B  2  houfe 
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rnllodm.  houfc  of  a  faiflor  of  Lord  Lovat,  about  ten  miles  from 
/~~'  Invernefs,  'ivhere  he  ttaid  that  night.  Next  day  he 
iet  out  for  Fort  Augurtus,  from  whence  he  purfued  his 
journey  through  wild  deferts  «itli  great  difficulty  and 
diflrefs,  till  at  lad  he  lafely  reached  France,  as  related 
under  the  article  Britain,  N"  423.  (a). 

CULM,  or  CuLMUS,  among  botanills,  a  ftraw  or 
haulm  ;  defined  by  Linnsus  to  be  the  proper  trunk, 
of  the  grafTes,  which  elevates  the  leaves,  flower,  and 
fruit. 

This  fort  of  trunk  is  tubular  or  hollow,  and  has 
frequently  knots  or  joints  dillributed  at  proper  diftan- 
ces  through  its  whole  length.  The  leaves  are  long, 
ileek,  and  placed  either  near  the  roots  in  great  num- 
bers, or  proceed  fmgly  from  the  different  joints  of 
the  llalk,  which  they  embrace  at  the  bafe,  like  a 
flieath  or  glove. 
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The    haulm    is    commonly  garnilhed    with    leaves :    Cullotlen. 
fometimes,  however,  it  is  naked  ;    that  is,    devoid  of  — y— ~» 
leaves,    as    in    a   few    fpecies    of    cyprefs-grafs.     Moll: 
graffes  have  a  round  cylindrical  ilalk  ;  in  fome  fpecies 
of    fchoenus,    fcirpus,    cyprels  grafs,    and  others,    it  is 
triangular. 

The  Ilalk  is  fometimes  entire,  that  is,  has  no  bran- 
ches ;  fometimes  branching,  as  in  fchoenus  aculealus  et 
capejifis  ;  and  not  fcldom  confifts  of  a  number  of  fcales, 
which  lie  over  each  other  liketiles. 

Laftly,  in-  a  few  graffes  the  flalk  is  not  interrupted 
With  joints,  as  in  the  greater  part.  The  fpace  contain- 
ed betwixt  every  two  knots  or  joints,  is  termed  by  bo- 
tanifts  iniernodium  and  articulus  culmi. 

This  fpecies  of  trunk  often  affords  certain  marks  of 
diftinftion  in  difcriminating  the  fpecies.  Thus,  in  the 
genus  eriocaulon,  the   fpecies   are   fcarce   to   be  diftin- 
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guilhed  but  by  the  angles  of  the,  culms  or  ftalks. 
Thefe  in  fome  fpecies  are  in  number  i,,  in  others  6, 
and  in  others  lo. 

CULMIFEROUS  plants,  (from  culmus,  a  flraw 
or  Iwulm) :  plants  fo  called,  which  have  a  fmooth 
jointed  llalk,  ufually  hollow,  and  wrapped  about  at 
each  joint  with  fingle,  narrow,  {liarp-pointed  leaves, 
and  the  feeds  contained  in  chaffy  hullcs  ;  fuch  are  oats, 
wheat,  barley,  rye,  and  the  other  plants  of  the  natu- 
ral family  of  the  Grasses. 

CULMINATION,  in  Aflronomy,  the_  paffage  of 
any  heavenly  body  over  the  meridian,  or  its  greateft 
altitude  for  that  day. 

CULPRIT,  a  term  ufed  by  the  clerk  of  the  ar- 
raignments, when  a  perfon  is  indiiled  for  a  criminal 
matter.      See  Plea  to  IndiSment,  par.  i  i . 

CULROSS,  a  royal  borough  town  in  Scotland,  fi- 
tuated  on  the  river  Forth,  about  twenty-three  miles 
north-weft  of  Edinburgh.  Here  is  a  magnificent 
houfe,  which  was  built  about  the  year  1 590  by  Ed- 
ward Lord  Kinlofs,  better  know'n  in  England  by  the 
name  of  Lord  Bruce,  llain  in  the  noted  duel  between 
him  and  Sir  Edward  Sack\-illc.  Some  poor  remains 
of  the  Ciftercian  abbey  are  iVill  to  be  feen  here,  found- 
ed by  Malcolm  earl  of  Fife  in  i  21 7.  The  church  was 
jointly  dedicated  to  the  Virgin  and  St  Serf  confeffor. 
The  revenue  at  the  diflblutlon  was  768  pounds  Scots, 
belides  the  rents  paid  in  kind.  The  number  of  monks, 
exclufive  of  the  abbot,  was  nine.  W.  Long.  3.  34. 
N.  Lat.  56.  8. 

CULVERIN,  a  long  (lender  piece  of  ordnance  or 
artillery,  ferving  to  cany  a  ball  to  a  great  diftance. 
Manege  derives  the  word  from  the  Latin  coluhrtna  : 
others  from  coluber,  "  fnake;"  either  on  account  of 
the  length  and  flendernefs  of  the  piece,  or  of  the  ra- 
vages it  makes. 

There  are  three  kinds  of  culverins,  viz.  the  extra- 
ordinary, the  ordinary,  and  the  leaft_  fized.  I.  The 
culverin  extraordinary  has  54-  inches  bore  ;  its  length 
3  2  calibers,  or  1 3  feet  ;  weighs  4800  pounds  ;  its  load 
above  1 2  pounds  ;  carries  a  ftiot  5^  inches  diameter, 
weighing  20  pounds  weight.  2.  The  ordinary  cul- 
verin is  1 2  feet  long  ;  carries  a  ball  of  1 7  pounds 
5  ounces  ;  caliber  j-J  inches  ;  its  weight  4500  pounds. 
3,  The  culverin  of  the  leaft  fize,  has  its  diameter  5 
inches  ;  is  1 2  feet  long  ;  weighing  about  4000  pounds ; 
carries  a  (hot  3|-  inches  diameter,  weighing  14  pounds 
^  ounces. 

CULVERTAILED,  among  (hipwrights,  fignifies 
the  faftening  or  letting  of  one  timber  into  another,  fo 
that  they  cannot  flip  out,  as  the  corlings  into  the 
beams  of  a  (liip. 

CUMA,  or  CuM«,  in  Ancient  Geography,  a  town 
of  j^olia  in  Afia  Minor.  The  inhabitants  have  been 
accufed  of  flupidity  for  not  laying  a  tax  upon  all  the 
goods  which  entered  their  harbour  during  300  years. 
They  were  called  Cumant. 

CUM^,  or  CuMA,  in  Ancient  Geography,  a  city 
of  Campania  near  Puteoli,  founded  by  a  colony  from 
Ghalcis  and  Cumje  of  jEolia  before  the  Trojan  war. 
The  inhabitants  were  called  Cunuei.  One  of  the  Si- 
byls fixed  her  refidence  in  a  cave  in  the  neighbour- 
hood, and  was  called  the  Ctimean  Sibyl. 

CUMBERLAND,  Cumbria,  fo  denominated  from 
the  Cumhri,  or  Britons,  who  inhabited  it  )  one  of  the 
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moft  northerly  counties  in  England.     It  was  formerly  Cumber- 
a  kingdom,   extending  from  the  vallum  of  Adrian  to       '•'"'' 
the   city  of  Dumbritton,  now  Dumbarton   on  the  frith     _   ", 
of  Ciyle  in    Scotland.      At  prcfent  it  is  a  county  of  ■■ 

England,  which  gives  the  title  of  duke  to  one  of  the 
royal  family,  and  lends  two  members  to  parliament. 
It  is  bounded  on  the  north  and  north -well  by  Scot- 
land ;  on  the  foutii  and  fouth-eafl  by  part  of  Lanca- 
fliire  and  Weilmorland  :  it  borders  on  the  eaft  with 
Northumberland  and  Durliam  ;  and  on  the  weft  is  • 
waflied  by  the  Irilh  lea.  The  length  from  north  to 
fouth  may  amount  to  55  miles,  but  the  breadth  does 
not  exceed  40.  It  is  well  watered  with  rivers,  lakes, 
and  fountains  ;  but  none  of  its  ftrearas  are  navigable. 
In  forae  places  there  are  very  high  mountains.  The 
air  is  keen  and  piercing  on  thefe  mountaine,  towards 
the  north  ;  and  the  climate  is  moift,  as  in  all  hilly 
countries.  The  foil  varies  with  the  face  of  the  coun- 
try ;  being  barren  on  the  moors  and  mountains,  but 
fertile  in  the  valleys  '  and  level  ground  bordering  on 
the  fea.  In  general,  the  eaftern  parts  of  the  (liire  are 
barren  and  defolate  ;  yet  even  the  leaft  fertile  parts 
are  rich  in  metals  and  minerals.  The  mountains  of 
Copland  abound  with  copper  :  veins  of  the  fame  metal, 
with  a  mixture  of  gold  and  filver,  were  found  in  the 
reign  of  Q^ueen  Elizabeth  among  theiells  of  Derwent ; 
and  royal  mines  were  formerly  wrought  at  Kef- 
wick.  The  county  produces  great  quantities  of  coal, 
fome  lead,  abundance  of  the  mineral  earth  called 
black-lead,  feveral  mines  of  lapis  calaminaris  :  and  an 
incon(idc;rable  pearl-fiftiery  on  the  coaft  near  Raven- 
glafs. 

Cumberland,  Richard,  a  very  learned  Engliili 
divine  in  the  latter  end  of  the  17th  century,  was  fon 
of  a  citizen  of  London,  and  educated  at  Cambridge. 
In  1672  he  publillied  h!s  excellent  Treatife  of  the 
Laws  of  Nature;  and  in  1686,  An  Eflay  toward  the 
Jewilli  Weights  and  Meafures.  After  the  Revolution 
he  was  nominated  by  Kir.g  William  to  the  bifhopric 
of  Peterborough,  without  the  leaft  felicitation  on  his 
part.  He  purfued  his  ftudies  to  the  laft  ;  and  the- 
world  is  obliged  to  him  for  clearing  up  feveral  difficul- 
ties in  hiftory,  chronology,  and  philofophy.  After 
the  age  of  83,  he  applied  himfelf  to  the  ftudy  of  the 
Coptic  language,  of  which  he  made  himfelf  mafler. 
He  was  as  remarkable  for  humility  of  mind,  benevo- 
lence of  temper,  and  innocence  of  life,  as  for  his  cx- 
tenfive  learning.     He  died  in  I  71  8. 

CUMINUM,  CUMIN  :  a  genus  of  plants  belong- 
ing to  the  pentandria  clafs  ;  and  in  the  natural  method 
ranking  under  the  ^5th  order,  Vmbellatx.  See  Bo- 
tany Index. 

CUN^US,  Peter,  bom  in  Zealand  in  i  ^86,  was 
diftinguiflied  by  his  knowledge  in  the  learned  langua- 
ges, and  his  ikill  in  the  Jewifti  antiquities.  He  alfo 
ftudied  law,  which  he  taught  at  Leyden  in  161  >; 
and  read  politics  there  till  his  death,  in  1638.  His 
principal  work  is  a  treatife,  in  Latin,  on  the  republic 
of  the  Hebrews. 

CUNEIFORM,  in  general,  an  appellation  given  to 
any  body  having  the  ftiape  of  a  wedge. 

Cuneiform  Bone,  in  Anatomy,  the  feventh  bi)ne  of 
the  cranium,  called  alfo  os  bajilare,  and  os  fphenoidcs. 
See  Anatomy  Index. 

CUNEUS,    in    aiitiijuity,    a    company   of   infantry 
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'  Cuniculiu  drrvvn  up  iiv  form  of  a  ivedge,   the  belter   to    break 
throujih  the  enemy's  ranks. 

CUNICULUS.     Sec  Lepus,  Mammallia  Inticx. 

CuNIcui.us,  in  mining,  a  term  ufcd  by  authors  in 
dilHndion  ivom  fiuWin,  to  exprefs  the  ieveral  forts  of 
paliages  and  c.'.is  in  thefe  fubterranean  works.  The 
cuniculi  are  thofe  direft  palTages  in  mines  where  they 
walk  on  horizontally  ;  but  the  putei  are  the  perpen- 
dicular cuts  or  defcents.  The  miners  in  Germany  call 
thefe  by  the  name  Jlol/en,  znd/c/iac/its ;  the  firll  w'ord 
exprefling  the  horizontal,  and  the  fecond  the  perpen- 
dicular cuts. 

C  UNI  LA,  a  genus  of  plants  belonging  to  the  mo- 
nandria  clafs  •,  and  in  the  natural  method  ranking 
uTider  the  42d  order,  Verticillatee.    See  Botany  Index. 

CUNINA,  in  Mijthology,  a  goddefs  who  had  the 
care  of  little  children. 

CUNITZ,  or  CuNiTiA,  Marta,  aftronomer,  was 
the  eldeft  daughter  of  Hendric  Cunitz,  doctor  of 
medicine  in  Silefia,  and  was  born  about  the  beginning 
of  the  17th  century.  She  learned  languages  with 
amazing  facility ;  and  undcrllood  Polilh,  German, 
French,  Italian,  Latin,  Greek,  and  Hebrew.  She  at- 
tained a  knowledge  of  the  fciences  with  equal  eafe  : 
ihe  was  fliilled  in  hiftory,  phyfic,  poetry,  painting, 
mufic,  and  playirig  upon  inftruments  ;  and  yet  thefe 
were  only  an  amufement.  She  more  particularly  ap- 
pHed  herfelf  to  the  mathematics,  and  efpecially  to 
aftronomy,  which  ihe  made  her  principal  ftudy,  and 
was  ranked  in  the  nuinber  of  the  moll  able  alfro- 
nomers  of  her  time.  Her  Aftronomical  Tables  ac- 
quired her  a  prodigious  reputation  :  flie  printed  them 
in  Latin  and  German,  and  dedicated  them  to  the  em- 
peror Ferdinand  III.  She  married  Elias  de  Lewin, 
M.  D.  and  died  at  Pillehen  in  1 664. 

CUNNINGHAM,    one  of  the  four  baiHwicks  in 
.Scotland;  and  one  of  the  three   into  which  the   fliire 
of  Air  is   fubdivided.     It  lies  north-eall  of  Kyle.     It 
contains  the  fea-port  towns  of  Ir\ine  and  Salcoats. 

Cunningham,  Alexander,  author  of  a  Hiftory 
of  Great  Britain  from  the  Revolution  to  the  accef- 
fion  of  George  I.  ^vas  born  in  the  fouth  of  Scotland 
about  the  year  1654,  in  the  regency  of  Oliver  Crom- 
well. His  father  was  minifter  at  Ettrick,  in  the 
prefbytery  and  diire  of  Selkirk.  He  \vas  educated, 
as  was  the  cuftom  among  the  Scottidi  prefbyterian 
gentlemen  of  thofe  times,  in  Holland  j  where  he 
imbibed*  his  principles  of  government,  and  lived 
much  with  the  Englilh  and  Scots  refugees  at  the 
Hague  before  the  revolution,  particularly  with 
the  earls  of  Argyle  and  Sunderland.  He  came  over 
to  England  with  the  prince  of  Orange,  and  enjoy- 
ed the  confidence  and  intimacy  of  many  leading  men 
among  the  whig  party,  that  is,  the  friends  and  abet- 
tors of  King  William  and  the  revolution.  He  was 
employed,  at  different  times,  in  the  charafter  of  a 
travelling  companion  or  tutor ;  firft,  to  the  earl  of 
Hyndford,  and  his  brother  Mr  William  Carmichael, 
fohcitor-general,  in  the  reign  of  Queen  Anne,  for 
Scotland  \  fecondly,  with  the  lord  Lome,  afterwards 
fo  Avell  known  under  the  name  of  °John  duke  of  Ar- 
gyle;  and  thirdly,  with  the  lord  vifcount  Lonfdale.  In 
his  travels,  we  find  him,  at  the  German  courts,  in 
company  with  the  celebrated  Mr  Jofeph  Addifon, 
t*vhofe  virtues  he  celebrates. 
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Lord  Lome,  at  the  time  he  was  under*  the  tuition   Cunning, 
of  Mr  Cunningham,  though  not  fcventecn  years  of  sge,      ''*'"• 
^vas  colonel  of  a  regiment,  which  his  father,  the  earl         * 
of  Argyle,  had  raifed  for  his  majeity's  lervice  in  Flan- 
ders.     Mr  Cunningham's    connexion  \vith    the   duke 
of  Argyle,  with  whom  he  h.id    the  honour  of  main- 
taining an  intimacy   as    long    as    he    lived,    together 
with    the    opportunities    he     enjoyed    of   learning,    in 
his  travels,    \\hat    may   be  called    military  geograplni, 
naturally  tended  to  qualify  him  for  writing   on  military 
affairs. 

Mr  Cunningham,  both  when  he  travelled  with  the 
nobleman  above-mentioned,  and  on  other  occafions,  ■ 
was  employed  by  the  Englilh  minillry  in  tranfmittin'j- 
fecret  intelligence  to  them  on  the  moft  important  fub- 
jeds.  He  was  alfo,  on  fundry  occafions,  employed 
by  the  generals  of  the  confederate  armies,  to  carry  in- 
telligence, and  to  make  reprelentations  to  the  court  of 
Britain.  In  Carflaires's  State  Papers,  publilhed  by  Dr 
Macormick,  principal  of  the  United  College  of  St  An-  . 

drew's,  in  1 774,  there  are  two  letters  from  our  author, 
dated  Paris  the  2  2d  and  26th  of  Auguft  170  J,  giving 
an  account  of  his  conferences  with  the  marquis  de 
Torcy,  the  French  minifter,  relative  to  the  Scots 
trade  with  France.  This  commercial  negociation, 
from  the  tenor  of  Cunningham's  letters  compared 
with  his  hiftory,  appears  to  have  been  only  the  olfen- 
fible  objefl  of  his  attention  :  for  he  fent  an  exaft  ac- 
count to  King  William,  with  whom  he  was  perfonallv 
acquainted,  of  the  military  preparations  throughout  ali 
France. 

Mr  Cunningham's  political  friends,  Argyle,  Sun- 
derland, Sir  Robert  Walpole,  &c.  on  the  accefTion  of 
George  I.  fent  him  as  Britiih  envoy  to  the  republic  of 
Venice.  He  arrived  in  that  city  in  1715  ;  and  con- 
tinued there,  in  the  charafter  of  refident,  till  the  year  ' 
1720,  when  he  returned  again  to  London.  He  lived 
many  years  after,  which  he  feems  chiefly  to  have  paf- 
fed  in  a  ftudlous  retirement.  In  1735,  he  \vas  vifited 
in  London  by  Lord  Hyndford,  by  the  direction  of  his 
lordfhip's  father,  to  whom  he  had  been  tutor,  when 
he  appeared  to  be  very  old.  He  feems  to  have  lived 
about  two  years  after  :  for  the  body  of  an  Alexander 
Cunningham  lies  interred  in  the  vicar  chancel  of  St 
Martin's  church,  who  died  in  the  83d  year  of  his  age,, 
on  the  15th  day  of  May  1737;  and  who  was  pro- 
bably the  fame  perfon. 

"  His  "  Hiftory  of  Great  Btitain,  from  the  revolu- 
tion in  1688  to  the  acceflion  of  George  I."  was  pub- 
lifhed  in  two  volumes  410,  in  1787.  It  was  written 
by  Mr  Cunningham  in  Latin,  but  was  tranflated  into 
Enghfli  by  the  reverend  William  Thomfon,  LL.  D. 
The  original  manufcript  came  into  the  pofi'elTion  of  the 
reverend  Dr  Hollingberry,  archdeacon  of  Chichefter, 
fome  of  whofe  relations  had  been  connefted  with  the 
author.  He  communicated  it  to  the  earl  of  Hardwicke, 
and  to  the  reverend  Dr  Douglas,  now  biftujp  of  Car- 
lille,  both  of  whom  recommended  the  publication. 
In  a  ftioit  preface  to  the  work,  the  archdeacon  fays, 
"  My   firft  defign  was  to  have  produced  it  in  the  ori-  ' 

ginal  ;  but  knowing  how  few  are  fufficicntly  learned 
to  underftand,  and  how  many  are  indifpofed  to  read 
two  quarto  volumes  in  Latin,  hoivevcr  interefting  and 
entertaining  the  fubjeft  may  be,  I  altered  my  purpofe, 
and  intended  to  have  fent  it  into  the  world  in  a  tranf- 
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lation.  A  nervous  fever  deiiriving  me  of  the  power, 
defeated  the  fcheme."  But  he  afte.wards  transferred 
the  undertaking  to  Dr  Thomlbn ;  and  Dr  HoUing- 
bcrry  obferves,  that  Dr  Tlicim!"<.n  "  has  exprefled  the 
•  fenfe  of  the  author  wth  fidelity."  The  work  was 
tindoubtedly  well  deferving  of  publication.  It  contains 
the  hillory  of  a  very  interelling  period,  written  by  a 
man  who  had  a  confiderable  degree  of  authentic  in- 
fonnaticn,  and  his  book  contains  many  curious  parti- 
culars not  to  be  found  in  other  hirtories.  His  cha- 
racters are  often  drawn  with  judgment  and  impartiali- 
ty ;  at  other  times  they  are  fomewhat  ti.-.^lurcd  with 
jn-ejudice.  This  is  particularly  the  cafe  with  relpecl 
to  Bilhup  Burnet,  againft  whom  he  appears  to  have 
conceived  a  llrong  perfonal  dillike.  But  lie  was  ma- 
nifeftly  a  very  attentive  obferver  of  the  tranfaSlons 
of  his  ov;n  time  j  his  ^vork  contains  many  juft  poli- 
ticat  remarks  •,  and  the  fafts  which  he  relates  are  ex- 
hibited with  great  perfpicuity,  and  often  -with  much 
animation.  Throughout  his  book  he  frequently  inter- 
fperfes  fome  account  of  the  literature,  and  of  the  moft 
eminent  perfons  of  the  age  concerning  which  he  writes  ; 
and  he  has  alio  adorned  his  work  with  mj-ny  allulions 
to  the  clafTics  and  to  ancient  hillory. 

Alexander  Cunningham,  the  author  of  the  Hiftory 
of  Great  Britain,  has  been  fuppofed  to  be  the  fame 
perfon  with  Alexander  Cunningham  who  publiihed  an 
edition  of  Horace  at  t'le  Hague,  in  two  volumes  8vo, 
in  1721,  which  is  highly  eftcemed.  But  from  the 
beft  information  we  have  been  able  to  <?t)llect,  they  were 
certainly  different  perfons  ;  though  they  were  both  of 
the  fame  name,  lived  at  the  fame  time,  had  both  been 
travelling  tutors,  were  both  faid  to  have  been  eminent 
for  their  ikill  at  the  game  of  chefs,  and  both  lived  -to 
a  very  advanced  age.  The  editor  ot  Horace  is  ge- 
nerally laid  to  have  died  in  Holland,  where  he  taught 
both  the  civil  and  canon  laws,  and  where  he  had 
coUefted  a  verv  large  library,  which  was  fold  in  that 
country. 

CUNNUS,  in  Anatomij,  the  pudendum  muliehre,  or 
the  anterior  parts  of  the  genitals  of  a  woman,  including 
the  labia  '/ludendi  and  mons  veneris.  See  Anatomy, 
N"  108. 

CUNiOCEPHALI,in%rW6^y,(from  x«i.y,  "dog," 
and  KKpxXrt^ "  head,")  a  kind  of  baboons,  or  animals 
with  heads  like  thofe  of  dogs,  which  were  wonder- 
fully endowed,  and  were  preferved  with  great  venera- 
tion by  the  Egyptians  in  many  of  their  temples.  It  is 
related^  that  by  their  alTiflaiice  the  Egyptians  found 
out  the  particular  periods  of  the  fun  and  moon  ;  and 
that  one  half  of  the  animal  was  often  buried,  while 
the  other  half  furvived  :  and  that  they  could  read  and 
write.  This  ftrange  hillory,  Dr  Bryant  imagines,  re- 
lates to  the  priefts  of  Egypt,  (lyled  cn/ien,  to  the  no- 
vices in  their  temples,  and  to  the  examinations  they 
were  obliged  to  undergo,  before  they  could  be  ad- 
:nitted  to  the  prlefthood.  The  Egyptian  colleges 
were  fituated  upon  rocks  or  hills,  called  caph,  and  from 
their  confecration  to  the  fun,  caph-el ^  whence  the 
Greeks  deduced  x8r«Xii,and  from ca/^f//ffl/i//-<'/they  form- 
ed xAiinKr/faXiK;.  So  tliat  calien-ccph-el  was  fome  royal" 
ieminary  in  Upper  Egypt,  whence  they  draughted  novi- 
ces to  fupply  their  colleges  and  'temples.  By  this 
etymology  he  explains  the  above  hillory.     The  death 
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of  one  part,  while  the  other  fuvvlvtd,  denoted  the  re- 
gular fuccefTion  of  the  Egyptian  priefthoo<I.  The  cu- 
noceplia'i  are  alio  found  in  India  and  otlicr  patts  of 
the  world.  Thele  and  the  acephali  \\ere  thus  denomi- 
nated from  their  place  of  refidence  and  from  their 
worihip. 

CUNODONTES,  a  people  mentioned  by  Solinus 
and  Ilidorus,  and  by  them  iuppofed  to  have  the  teeth 
of  dogs.  They  were  probably  denominated,  fays  Dr 
Bryant,  from  the  object  of  their  worftiip,  the  deity 
Chan-Adon,  which  the  Greeks  exprelTed  K'.;m5«p»,  and 
thence  called  his  votaries  Cunrjdontcs. 

CUNONIA,  a  genus  of  plants  belonging  to  the 
decandria  clals ;  and  in  the  natural  method  ranking 
with  thofe  of  wlxich  the  order  is  doubtful.  See  BoT.i.- 
NV  Index. 

CUOGOLO,  in  Nalura/  Hijiorij,  the  name  of  a  ftoue 
much  ufed  by  the  Venetians  in  glals-making,  and 
found  in  the  river  Telxno.  It  is  a  fmall  Hone  of  au 
impure  ^vhite,  of  a  fhattery  texture,  and  is  of  the 
Ihape  of  a  pebble. 

CUP,  a  veffel  of  capacity  of  various  forms  and  ma- 
terials, chieily  to  drink  out  of.  In  the  Ephem.  Ger- 
man, we  have  a  defcription  of  a  cup  made  of  a  com- 
mon pepper-com  by  Ofwald  Nerlinger,  which  holds 
I  200  ether  ivory  cups,  having  each  its  leveral  handle, 
all  gilt  on  the  edges  ;  with  room  for  400  more. 
Cur,  iii  Bo'.any.  See  Calyx,  Botany  Index. 
Cup-Ga//s,  in  Natural  Jrlijlory,  a  name  given  by  au- 
thors to  a  very  lingular  kind  of  galls,  found  on  the 
leaves  of  the  oak  and  fome  other  trees.  Tiiey  are 
of  the  figure  of  a  cup,  or  drinking-glafs  without  its 
loot,  being  regular  cones  adhering  by  their  point  or 
apex  to  the  leaf;  and  the  top  or  broad  part  is  hollow- 
ed a  little  way,  fo  that  it  appears  like  a  drinking- 
glafs  with  a  cover,  which  was  made  fo  fmall  as  not 
to  clofe  it  at  the  mouth,  but  fall  a  little  way  into  it. 
1  his  cover  is  flat,  and  has  in  the  centre  a  very  fmall 
protuberance,  refembling  the  nipple  of  a  woman's 
brealt.  This  is  of  a  pale  green,  as  is  alio  the  uhole  of 
the  gall,  excepting  only  its  rim  that  runs  round  the 
top  :  this  is  of  a  fcarlet  colour,  and  that  very  beautiful. 
Befides  this  fpecies  of  gall,  the  oak  leaves  furnilh  us 
with  feveral  others,  fome  of  whicli  are  oblong,  fome 
round,  and  others  flatted  ;  thele  are  of  various  lizes, . 
and  appear  on  the  leaves  at  various  feafons  of  the 
year.  They  all  contain  the  worm  of  fome  fmall  fly  ; 
and  this  creature  paffes  all  its  changes  in  this  its  ha- 
bitation, being  fometimes  found  in  the  worm,  fome- 
tinies  in  the  nymph,  and  fometimes  in  the  fly  Hate,  in 
the  cavity  of  it. 

CUPANIA,  in  Botany,  a  genus  of  plants  belong- 
ing to  the  moTicecia  clafs  j  and  in  the  natural  method 
ranking  under  the  38th  order,  Tricoccx.  See  Botany 
Index. 

CUPEL,  in  Metallurgy.,  a  fmall  veffel  which  ab- 
forbs  metallic  bodies  when  changed  by  fire  into  a  fluid 
fcoria  -,  but  retains  them  as  long  as  they  continue  in 
their  metallic  ilate.  One  of  the  moll  proper  materials 
for  making  a  vtffel  of  this  kind  is  the  alhes  of  ani- 
mal bones  •,  there  is  fcaicely  any  other  fubflance  which 
fo  llrongly  refifts  vehement  fire,  which  is  fo  readily  im- 
bibes metallic  fcori«,  and  which  is  fo  little  difpofed  to 
be  vitrified   by  them.     lu  want  of  thefc,-  fome  make 


Cunodoti- 
tcs 

It 
Cupel. 


Crtipel, 

Cupclla- 

tion. 


CUP  [I 

ufe  of  vegetable  a(hes,  freed  by  boiling  in  water  from 
their  faline  matter,  which  \\ould  caule  them  melt  in 
fhe  Jire. 

The  bones,  burnt  to  pcrfed  whitenefs,  fo  that  no 
particle  of  coalv  or  inHammable  matter  may  remain 
in  them,  and  well  wadied  from  filth,  are  ground  into 
moderately  fine  powder  ;  which  in  order  to  its  being 
formed  into  cupels,  is  moiiiened  with  jufl;  as  much 
•water  as  is  fufficient  to  make  it  hold  together  when 
itrongly  prefled  between  the  fingers  •,  fome  dirett  glu- 
tinous liquids,  as  whites  of  eggs  or  gum-v.ater,  in  or- 
der to  give  the  pou'der  a  greater  tenacity  :  but  the 
ir.flam.mable  matter,  however  fmall  in  quantity,  which 
accompanies  thefe  fluids,  and  cannot  be  eafily  .burnt 
out  from  the  internal  part  of  the  raafs,  is  apt  to  revive 
a  part  of  the  metallic  fcoria  that  has  been  abforbed, 
and  to  occafion  the  veflel  to  burtl  or  crack.  The  cu- 
pel is  fonned  in  a  brafs  ring,  from  three  quarters  of 
an  inch  to  twa  inches  diameter,  and  not  quite  fo  deep, 
placed  upon  fome  fmootli  fupport  :  the  ting  being  fill- 
ed with  moiiiened  powder,  which  is  preifed  clofe  with 
the  fingers  ;  a  round-faced  peftle,  called  a  monk,  is 
ftruck  down  into  it  with  a  few  blows  of  a  mallet,  by 
which  the  raafs  is  made  to  cohere,  and  rendered  fuf- 
ficiently  compaft,  and  a  (hallow  cavity  formed  in  the 
middle  :  the  figure  of  the  cavity  is  nearly  that  of  a 
fphere,  that  a  fmall  quantity  of  metal  melted  in  it 
may  run  together  into  one  bead.  To  make  the  ca- 
vity the  fmoother,  a  little  of  the  fame  kind  of  afhes 
levigated  into  an  impalpable  powder,  and  not  moifl- 
ened,  is  commonly  fprinkled  on  the  furface,  through  a 
fmall  fine  fieve  made  for  this  purpofe,  and  the  monk 
again  ftruck  down  upon  it.  The  ring  or  mould  is  a 
little  narrower  at  bottom  than  at  top  ;  fo  that  by  pref- 
flng  it  down  on  fome  of  the  dry  powder  fpread  upon 
a  table,  the  cupel  is  loofened,  and  forced  upwards 
a  little  J  after  which  it  is  eafdy  puflied  out  with  the 
finger,  and  is  then  fet  to  dry  in  a  warm  place  free 
from  dull. 

CUPELLATION,  the  aft  of  refining  gold  or  fil- 
ver  by  means  of  a  cupel.  For  this  purpofe  another 
veffel,  called  a  muffle,  is  mads  ufe  of,  within  which  one 
or  more  cupels  are  placed.  The  muffle  is  placed  upon 
a  grate  in  a  proper  fiirnace,  with  its  mouth  facing  the 
door,  and  as  clofe  to  it  as  may  be.  The  furnace  be- 
ing filled  up  with  fuel,  fome  lighted  charcoal  is  thrown 
on  the  top,  and  what  fliel  is  after^vards  neceflary  is 
fuppLied  through  a  door  above.  The  cupels  are  fet  in 
the  muffle  ;  and  being  gradually  heated  by  the  fuccei- 
five  kindling  of  the  fuel,  they  are  kept  red-hot  for 
fome  time,  that  the  moifture  which  they  flrongly  re- 
tain may  be  completely  diffipated  :  for  if  any  vapours 
fliould  iiTue  from  them  after  the  metal  is  put  in,  they 
would  occafion  it  to  fputter,  and  a  part  of  it  to  be 
thrown  off  in  little  drops.  In  the  iides  of  the  muffle 
are  fome  perpendicular  f.its,  with  a  knob  over  the  top 
of  each,  to  preveiit  any  fmall  pieces  of  coals  or  afhes 
from  falling  in.  The  doer,  or  loine  apertures  made  in 
it,  beinfi  kept  open,  for  the  infpefticn  of  the  cupels, 
frelh  air  enters  into  the  muffle,  and  palTts  oft'  through 
thefe  flits  :  by  laying  fome  burning  charcoal  on  an  iron 
plate  before  the  door,  the  air  is  heated  before  its 
admiflion  ■,  and  by  removing  the  charcoal,  or  fupply- 
ing  more,  the  heat  in  the  cavity  of  the  muffle  may  be 
fomcwhat  diminifhed  or  increafcd  more    foeedily  than 
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can  be  efFeftcd  by  fuppreffing  or  exciting  the  fire  in 
the  furnace  on  the  outlide  of  the  muffle.  The  renew- 
al of  the  air  is  alfo  neceflary  for  promoting  the  fcorifi- 
cation  of  the  lead. 

The  cupel  being  of  a  full  red  heat,  the  lead  call  in- 
to a  fmooth  bullet,  that  it  may  not  icratch  or  injure 
the  furface,  is  laid  lightly  in  the  cavity  ;  it  immedi- 
ately melts  J  and  then  the  gold  or  filver  to  be  cupelled 
is  cautioufly  introduced  either  by  means  of  a  imall 
iron  ladle,  or  by  wrapping  them  in  paper,  and  drop- 
ping them  on  the  lead  with  a  pair  of  tongs.  The 
quantity  of  lead  fliould  be  at  leaft  three  or  four  times 
that  of  the  fine  metal :  but  when  gold  is  very  impure, 
it  requires  lo  or  12  times  its  quantity  of  lead  for  cu- 
pellation.  It  is  reckoned  that  copper  requires  for  its 
fcorification  about  lo  times  its  weight  of  lead  :  tliat 
when  copper  and  gold  are  mixed  in  equal  quantities, 
the  copper  is  lo  much  defended  by  the  gold,  as  not  to 
be  feparable  \vith  lefs  than  20  times  its  weight  of 
lead  ;  and  that  when  copper  is  in  very  fmall  proportion, 
as  a  2cth  or  30th  part  of  the  gold  or  filver,  up^vards  of 
60  parts  of  lead  are  neceflary  for  one  of  the  copper. 
The  cupel  mull  always  weigh  at  leall  half  as  much  as 
the  lead  and  copper  ;  for  otherwife  it  will  not  be  fuf- 
ficient for  receiving  half  the  fcoria :  tliere  is  little  dan- 
ger, however,  of  cupels  being  made  too  fmall  for  the 
quantity  of  a  gold  aflay. 

The  mixture  being  brought  into  thin  fiifion,  the 
heat  is  to  be  regulated  according  to  the  appearances ; 
and  in  this  confifls  the  principal  nicety  in  the  ope- 
ration. If  a  various  coloured  (kin  riles  to  the  top, 
which  liquefying,  runs  off  to  the  (ides,  and  is  there 
abforbed  by  the  cupel,  vifibly  (laining  the  parts  it  en- 
ters ;  if  a  frefh  fcoria  continually  futceeds,  and  is  ab- 
forbed nearly  as  fall  as  it  is  formed,  only  a  fine  circle 
of  it  remaining  round  the  edge  of  the  metal  ;  if  the 
lead  appears  in  gentle  motion,  and  thro^vs  up  a  fume 
a  little  way  from  the  furface  ;  the  fire  is  of  the  pro- 
per degree,  and  tlie  procefs  goes  on  fuccefsfully. 

Sucli  a  fiery  brightnefs  of  the  cupel  as  prevents  its 
colour  from  being  diftinguillied,  and  the  fumes  of  the 
lead  rifing  up  almoft  to  the  arch  of  the  muffle,  are 
marks  of  too  ftrong  a  heat ;  though  it  muft  be  obfer- 
ved,  that  the  elevation  of  the  fumes  is  not  always  in 
proportion  to  the  degree  of  heat  •,  for  jf  the  heat 
gredtly  exceeds  the  due  limits,  both  the  fumes  and 
ebullition  will  entirely  ceafe.  In  thefe  circumftances 
the  fire  muH  necefiarily  be  dimininied  :  for  while  the 
lead  boils  and  fmokes  vehemently,  its  fumes  are  apt  to 
carry  off  fome  part  of  the  gold  ,  the  cupel  is  liable  to 
crack  from  the  haily  abforption  of  the  fcoria,  and  part 
of  the  gold  and  filver  is  divided  into  globules,  which 
lying  difcontinued  on  the  cupel  after  the  procefs  is  fi- 
nilhed,  cannot  eafily  be  coilefted  ;  if  there  is  no  ebul- 
lition or  fumes,  the  fcorincation  does  not  appear  to  go 
on.  Too  weak  a  heat  is  known  by  the  dull  redneis 
of  the  cupel ;  by  the  fume  not  rifing  trom  the  furface 
of  the  lead  ;  and  the  I'cona  like  bright  drops  in  languid 
motion,  or  accumulated,  or  growing  confiftent  all  over 
the  metal.  The  form  of  the  furface  affords  alfo  an 
iifeful  mark  of  the  degree  of  heat  ;  the  flronger  the 
fire,  the  more  convex  is  the  furface  ;  and  the  weaker, 
the  more  flat  :  in  this  point,  however,  regard  mull  be 
had  to  the  quantity  cf  metal  j  a  large  quantity  being 
always  flatter  than  a  fmll  one  in  an  equal  (ii-c. 
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Towp.rds  tLs  end  of  the  proccfs,  tlic  fire  rauft  be 
increalcd  ;  for  the  greatell  part  of  tht  fufible  metal  lead 
being  now  worked  off,  the  gold  and  filver  will  not 
continue  melted  in  the  heat  tliat  was  fufficicnt  before. 
As  the  lart  remains  of  the  lead  are  feparating,  the  rain- 
bow colours  on  the  furface  become  more  vivid,  and 
variouily  interlect  one  another  with  quick  motions. 
Soon  after,  difappearing  all  at  once,  a  fudden  lumi- 
nous  brightnefs  of  the  button  of  gold  and  filver 
fliuws  the  procefs  to  be  finilhed.  The  cupel  is  then 
drawn  forwards  towards  the  mouth  of  the  muffle ; 
and  the  button,  as  foon  as  grown  fully  lolid,  taken 
out. 

CUPELLING  FURNACE.  See  Cupelling  Fur- 
nace, 

CUPID,  in  Pagan  mythology,  the  god  of  love. 
There  fecms  to  have  been  two  Cupids ;  one  the  fon  of 
.lupiter  and  Venus,  whofe  delight  it  was  to  raife  fenti- 
meut's  of  love  and  virtue  j  and  the  other  tlie  fon  of 
Mars  and  the  fame  goddefs,  who  infpired  bafe  and  im- 
pure defires.  The  iirlf  of  thefe,  called  Eros,  or  true 
love,  bore  golden  arrows,  which  caufed  real  joy,  and 
a  virtuous  affeflion  ;  the  other,  called  Anteros,  had 
leaden  arrows,  that  raifed  a  paffion  founded  only  on 
defire,  which  ended  in  fatiety  and  difgurt.  Cupid  was 
always  drawn  with  wings,  to  reprefent  his  inconftancy; 
and  naked,  to  Ihow  that  he  has  nothing  of  his  own, 
He  was  painted  blind,  to  denote  that  love  fees  no  fault 
in  the  objeft  beloved  ;  and  with  a  bow  and  quiver  of 
arrows,  to  (how  his  power  over  the  mind.  Sometimes 
he  is  placed  between  Hercules  and  Mercury,  to  fliow 
the  prevalence  of  eloquence  and  valour  in  love  ;  and  at 
Others  is  placed  near  Fortune,  to  iignify  that  the  fuc- 
cefs  of  lovers  depends  on  that  inconllant  goddefs. 
Sometimes  he  is  reprefented  with  a  helmet  on  his  head 
and  a  fpear  on  his  ihoulder,  to  fignity  that  love  dif- 
arms  the  fiercelt  men  5  he  ride*  upon  the  backs  of  pan- 
thers and  lions,  and  ufes  their  manes  for  a  Dridle,  to 
denote  that  love  tames  the  moft  lavage  hearts.  He  is 
likewife  piftured  riding  upoa  a  dolphin,  to  iignify  that 
his  empire  extends  over  the  fea  no  lets  than  land. 

CUPOLA,  in  ArchiteRure,  a  fpheiical  vault,  or  the 
round  top  of  the  dome  of  a  church,  in  the  form  of  a  cup 
inverted. 

CUPPING,  in  Surgery,  the  operation  of  applying 
cupping-glaffes  for  the  difcharge  of  blood  and  other 
humours  by  the  fkin.     See  Surgery. 

CUPRESSUS,  the  cypress  tree,  a  genus  of 
plants  belonging  to  the  monoecia  clafs  ;  and  in  the  na- 
tural method  ranking  under  the  5 id  order,  Coriferce. 
See  Botany  Index. 

The  wood  oi  x\it  femperviren !,  or  evergreen  cyprefs, 
is  faid  to  refilf  worms,  moths,  and  putrefai^liou,  and 
to  laft  many  centuries.  The  coffins  in  which  the  A- 
thenians  were  wont  to  bury  their  heroes,  were  made, 
fays  Thucydides,  of  this  wood  ;  as  iverc  likewife  the 
chefls  containing  the  Egyptian  mummies.  I'he  doors 
of  St  Peter's  church  at  Rome  were  originally  of  the 
fam«  materials.  Thefe,  after  lading  upwards  of  6oo 
years,  at  the  end  of  which  they  did  not  difcover  the 
fmalleft  tendency  to  corruption,  were  removed  by  or- 
der of  Pope  Eugenius  IV.  and  gates  of  brr.fs  fubflituted 
in  their  place.  The  lame  tree  is  by  many  eminent  au- 
thors recommended  as  improving  '.nd  Tadlorating  the 
air  by  its  balfamic  and  aromatic  e.xhaiations ;  upon 
Vol.  VII.  Part  I. 
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which  account  many  ancient  phyficians   of  the  caftcm    dipram 
coimtrics  uftd  to  fend  their  patients  who  were   troubled  ^"■''•■'«'"-'- 
with  weak  lungs  to  the   illind  of  Candia,  where  thefe     q,^,'^^^,  _ 

trees  grow  in  great  abundance  ;  and  where,   from  .the  ^-— 

falubrious  air  alone,  very  few  failed  of  a  perfeft  cure. 
In  the  fame  ifland,  fays  Miller,  the  cyprefs-trees  were 
fo  lucrative  a  commodity,  that  the  plantations  were 
called  dosJUicc  ;  the  felling  of  th-.m  being  reckoned  a 
daughter's  portion.  Cyprcis,  fays  Mr  Pococke,  is  the 
only  tree  that  grows  towards  the  top  of  Mount  Leba- 
non, and  being  nipped  by  the  cold,  grows  like  a  fraall 
oak.  Noah's  ark  is  commonly  fuppofed  to  have  been 
made  of  this  kind  of  wood. 

CUPRUM  AMMoNiACAEE.  See  Chemistry  In- 
dex. This  preparation  is  recommended  in  fome  kinds 
of  fpafmodic  difeafes,  given  in  the  dofe  of  one  or  two 
grains. 

Cuprum,  or  Copper.  See  Copper,  Chemistry 
Index. 

CURACOA,  or  CuRASSOW,  one  of  the  larger  An- 
tilles  iflands,  fubjecl    to  the    Dutch  ;    fituated  in  W. 
Long.    68.   30.   N.  Lat.  12.  30.     This  illand  is  little 
elfe  than  a  bare  rock,  about  ten  leagues  long  and  five 
broad  ;  lying  three  leagues  off  the  coall  of  Venezuela. 
It  has  an  excellent  harbour,  but  the  entrance  is  diffi- 
cult.    The  bafon  is   extremely  large,  and  convenient 
in  every   refpeft  ;  and  is   defended   by  a  fort  fliilfuily 
conftruSed,  and  always  kept   in   repair.       The  reafon 
of  forming  a  fettlement  upon  this  barren   fpot,  was  to 
carry  on  a  contraband  trade   with   the  Spanlfli  colonie.<s 
pn  the  continent ;  but  after  fome   time  the  method  of 
managing   this  trade  was   changed.       CurafTow    itfelt 
became  an  immenfe  magazine,  to   which  the  Spaniards 
reforted  in  their    boats    to  exchange  gold,  filver,  va- 
nilla, cocoa,  cochineal,  bark,  lliins,  and  mules,  for  ne- 
groes, linen,  filks,   India  ftuffs,  fpices,   laces,  ribbands, 
quickfilver,    llcel,     and     ircn-ware.       Thefe    voyages, 
though  continual,  did  not  prevent  a  number  of  Dutch 
floops  from    paffing    from    Curaflbw  to   the  continent. 
But   the   modem  fubftitution   of  regifter-fliips,  inUeid 
of  galleons,  has  made  this  communication  lels  frequent  ; 
but  it  \\\\\  be   revived  whenever,  by   the   intervention 
of  war,  the  communication  with  the  Spaniffi  Main  ffiall 
be  cut  off.     The  difpules   between   the  courts  of  Lon- 
don and  Verfailles   alfo   prove  favourable  to  the  trade 
of  Curaffow.       At   thefe    times  it   furnllhes   provif-ons 
to  tlie  fouthern  parts  of  St  Domingo,  and  takes  off  all 
its  produce.       Even  the   French   privateers,  from  the 
ivindward  iflands,  repair  in    great  numbers  to    Cmaf- 
fcw,   notwithuanding    the    diftance.       The    reafon  is, 
that   they  find  there   all   kinds  of  neceffary  {lores  for 
their  veffels ;  and   frequently  Spanifn,  but  always   Eu- 
ropean   goods,    which    are    univerfairy  ufed.      Englifli 
privateers  feldom  cruize   in   thefe   parts.      Every   com- 
modity without  exception,  that  is   landed   at  Curallow,^ 
pays  one  per  cent,  port-duty.      Dutch   goods  are  never 
taxed  higher  ;  but   thofe  that   are  (hipped  from  other 
European    ports    pay  nine    per    cent.  more.     Foreign 
coffee  is  fubjeft  to  the  fame  tax,  in  order  to  promote 
the  fale  of  that  of  Surinam.      Every  other   produflion  . 
of  America  is  fubjeiSl  only  to  a    payment  of  three  per 
cent,  but  with  an   exprefs  fiipulatibn,   that  they  are   to 
be  conveyed  dircflly  to  fome  port  belonging  to  the  re- 
public. 

CURATE,  the  lowed  degree  in  the  church  of  Eng- 
C  land  J. 
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land  ;  he  ivlio  rcprefents  the  incumbent  of  a  churcli, 
parfon,  or  vicar,  and  perforins  divine  lervice  in  his 
ftead  :  and  in  cafe  of  pluralities  of  livings,  or  ^\  here  a 
clergyman  is  old  and  infirm,  it  is  requilite  there  (hould 
be  a  curate  to  perform  the  cure  of  the  church.  He  is 
to  be  licenfcd,  and  admitted  by  the  bifliop  of  the  dio- 
cefe,  or  by  an  ordinary  having  epifcopal  jurifdiflion ; 
and  when  a  curate  hath  the  approbation  of  the  bifhop, 
he  ufually  appoints  the  falary  too  ;  and  in  fuch  cafe,  if 
he  be  not  paid,  the  curate  h?.th  a  proper  remedy  in  the 
ecclefiaftical  court,  by  a  fequeftration  of  the  profits  of 
the  benefice  ;  but  if  the  curate  is  not  licenfed  by  the 
bifhop,  he  is  put  to  his  remedy  at  common  law,  where 
he  mull  prove  the  agreement,  &c.  A  curate  having 
no  fixed  eftate  in  his  curacy,  not  being  inllituted  and 
jndufted,  may  be  removed  at  pleafure  by  the  bifliop  or 
incumbent.  But  there  are  perpetual  curates  as  well 
as  temporary,  ^vho  are  appointed  where  the  tithes  are  im- 
propriate, and  no  vicarage  endowed  :  thefe  are  not 
removeable,  and  the  improprittors  are  obliged  to  find 
them  ',  fome  whereof  have  certain  portions  of  the  tithes 
fettled  on  them.  Every  clergyman  that  officiates  in  a 
church  (whether  incuiribent  or  fubftitute)  in  the  litur- 
gy is  called  a  ci.rate.  Curates  muft  fubfcribe  the  de- 
claration according  to  the  aft  of  uniformity,  or  are 
liable  to  imprifonment,  &c. 

CURATELLA,  a  genus  of  plants  belonging  to 
the  polyandria  clafs ;  and  in  the  natural  method  rank- 
ing with  thofe  of  which  the  order  is  doubtful.  See  Bo- 
tany Index. 

CURATOR,  among  the  Roman?,  an  officer  under 
the  emperors,  who  regiJated  the  price  of  all  kinds  of 
merchandife  and  vendible  commodities  in  the  cities  of 
the  empire.  They  had  likewife  the  fuperintendance  of 
the  cuftoms  and  tributes  j  whence  alfo  they  were  called 
lugijla. 

Curator,  among  civilians,  a  truftee  or  perfon  no- 
minated to  take  care  of  the  affairs  and  intcrefts  of  a 
perfons  emancipated  or  interdifted.  In  countries  where 
the  Roman  law  prevails,  between  the  age  of  14  and 
24  years,  minors  have  curators  alfigned  them  ;  till  14, 
they  have  tutors. 

CiRAroR  of  an  Vniverjlty,  in  the  United  Provinces, 
IS  an  eleftive  office,  to  which  belongs  the  direflion  of 
the  aflfairs  of  the  univerfity  j  as,  the  adminiftration  of 
the  revenues,  the  infpeftion  of  the  profefTors,  &c. 
The  curators  are  chofen  by  the  ftates  of  each  province  : 
The  univerfity  of  Leyden  has  three ;  the  burgher- 
mafters  of  the  city  have  a  fourth. 

CURB,  in  the  manege,  a  chahi  of  iron  made  fafl 
to  the  upper  part  of  the  branches  of  the  bridle  in  a 
hole  called  the  eye,  and  running  over  the  horfe's  beard. 
It  confifls  of  thefe  three  parts  ;  the  hook  fixed  to  the 
eye  of  the  branch  ;  the  chain  of  SS's  or  links  j  and 
the  two  rings,  or  malles.  Large  curbs,  provided  they 
be  round,  are  always  mofl  gentle  ;  but  care  is  to  be  ta- 
ken, that  it  refl  in  its  proper  place,  a  little  above  the 
beard,  otherwife  the  bit-mouth  will  not  have  the  effeifl 
that  may  be  e.xpeftcd  from  it. 

Englifli  watering  bits  have  no  curbs  ;  the  Turkifh 
bits,  called  genettes,  have  a  ring  that  ferves  inftead  of 
a  curb.     See  Genzttes. 

Curb,  in  Farriery,  is  a  hard  and  callous  fwelling  on 
tKe  hind  part  of  the  hock,  attended  with  ftiffiiefs,  and 
fometimes  with  pain  and  Jam^nefs,     See  Spavin. 
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CURCAS,  a  name  given  in  Egypt  to  an  efculent 
root,  approaching  to  the  tafte  and  virtues  of  the  colo- 
cafia.  It  is  alfo  a  name  ufed  in  Malabar  for  a  fmall , 
fruit  of  the  fhape  and  fize  of  a  hazel  nut.  Both  thefe 
things  have  the  credit  of  being  ftrong  provocatives  : 
and  it  is  very  probable  that  the  curcas  of  the  Eifl  In- 
dies may  be  the  fruit  called  bell  by  Avicenna,  and  faid 
to  polTefs  the  fame  virtues.  Gracias  has  been  led  into 
a  very  great  error  by  this  fimilarity  of  names  and  vir- 
tues j  and  fuppofes  the  curcas  of  Egypt  the  fame  with 
that  of  the  Eafl  Indies. 

CURCULIO,  a  genus  of  infeiSls  belonging  to  the 
order  of  coleoptera.     See  Entomology  Index. 

CURCUMA,  TURMERIC,  a  genus  of  plants  be- 
longing to  the  raonandria  clafs  j  and  in  the  natural 
method  ranking  under  the  8th  order,  Scilamineir.  See 
Botany  Index. 

CURDISTAN,  a  country  of  Afia,  fituated  between 
the  Turkifh  empire  and  Perfia,  lying  along  the  eaftern 
coafl  of  the  river  Tigris,  and  comprehending  great  part 
of  the  ancient  AfTyria.  Some  of  the  inhabitants  live 
in  toivns  and  villages,  and  others  rove  from  place  to 
place,  having  tents  like  the  wild  Arabs,  and  are  alfo 
robbers  like  them.  Their  religion  is  partly  Chriftian,  _ 
and  partly  Mahometanifm. 

CURDLING,  the  coagulating  or  fixing  of  any 
fluid  body  ;  particularly  milk.  See  Cheese,  Agri- 
culture Index. 

Paufanias  fays,  that  Ariflaeus  fon  of  Apollo,  and 
Cyrene,  daughter  of  the  river  Peneus,  were  the  firil 
who  found  out  the  fecret  of  curdling  milk. 

At  Florence  they  curdle  their  railk  for  the  making 
of  cheefe  with  artichoke  flowers,  in  lieu  of  the  rennet 
ufed  for  the  fame  piu'pofe  among  us. 

The  Bifaltae,  a  people  of  Macedonia,  Rochfort  ob- 
ferves,  live  wholly  upon  curdled  milk,  i.  e.  on  curds. 
He  adds,  that  curds  are  the  whole  food  of  the  people 
of  Upper  Auvergne  in  France,  and  ^vhey  their  only 
drink. 

CURETES,  in  antiquity,  a  fort  of  priefts  or  people 
of  the  ifle  of  Crete,  called  alfo  Corybantes.  See  Co- 
RYBantes  and  Crete.  The  Curetes  are  faid  to  have 
been  originally  of  Mount  Ida  in  Phrygia ;  for  wliich 
reafon  they  were  alfo  called  Idai  DaByli.  See  Dac- 
TYLI. 

Lucian  and  Diodorus  Siculus  reprefent  them  as 
very  expert  in  calling  of  darts  ;  though  other  authors 
give  them  no  weapons  but  bucklers  and  pikes :  but  all 
agree  in  fumifhing  them  with  tabors  and  callanettas  : 
and  relate,  that  they  ufed  to  dance  much  to  the  noife 
and  clafhing  thereof.  By  this  noife,  it  is  faid,  they 
prevented  Saturn  from  hearing  the  cries  of  young 
Jupiter,  whereby  he  was  faved  from  being  dellroy- 
ed. 

Some  authors,  however,  give  a  different  account  of 
the  Curetes.  According  to  Pezron  and  others,  the 
Curetes  were,  in  the  times  of  Saturn,  &c  and  in  the 
countries  of  Crete  and  Phrygia,  what  the  druids  were 
aftenvards  among  the  Gauls,  &c.  i.  e.  they  were  priefls 
who  had  the  care  of  what  related  to  religion  and  the 
worfhip  of  the  gods.  Hence,  as  in  thofe  days  it  was 
fuppofed  there  was  no  communication  with  the  gods 
but  by  divinations,  auguries,  and  the  operations  of 
magic,  the  Curetes  paffed  for  magicians  and  enchan- 
ters ;  to  thefe  they  added  the  ftudy  of  the  flars,  of  na- 
ture. 
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Cun'cu  ture,  and  poefy;  and  fo  were  philofopKers,  aftrono- 
mei"s,  &c. 
_,  Vofllus,  fie  hlolat.  diftinguifties  three  kinds  of  Cu- 
fetes,  thofe  of  y^tolia,  tliofe  of  Phiygia,  and  thofe  of 
Crete,  ivlio  were  originally  derived  from  the  Phry- 
gians. The  firft,  he  fays,  took  their  name  from  xsga, 
tonfure  ;  in  regard,  from  the  time  of  a  combat  wherein 
the  enemy  feized  their  long  hair,  they  always  kept  it 
cut.  Thofe  of  Phrygia  and  Crete,  he  fuppofes,  were 
To  called  from  xa^eg,  young  man,  in  regard  they  were 
young,  or  becaui'e  they  nurfed  Jupiter  when  he  was 
young. 

CURFEU,  Curfew,  or  Courfevv,  a  fignal  given 
in  cities  taken  in  war,  &c.  to  the  inhabitants  to  go  to 
bed.  Pafquin  fays,  it  was  fo  called,  as  being  intended 
to  advertife  the  people  to  fecure  themfelves  from  the 
robberies  and  debaucheries  of  the  night. 

CvRfUF-Bell,  in  French  couvrefeu,  and  in  law  Latin 
of  the  middle  ages,  tgmiegium,  ov pyritegium,  was  a  fig- 
nal  for  all  perfons  to  extinguifti  their  fires.  The  moft 
eminent  curfew  in  England  was  that  eftabliihed  by 
William  the  Conqueror,  who  appointed,  under  fevere 
penalties,  that,  at  the  ringing  of  a  bell  at  eight  o'clock 
in  the  evening,  every  one  fliould  put  out  their  lights 
and  fires  and  go  to  bed  ;  whence  to  this  day,  a  bell 
rung  about  that  time  is  called  a  curfew-bell.  This  law 
was  aboHlhed  by  Henry  I.  in  1 1  oo. 

This  praftice  was  highly  neceffary  to  prevent  acci- 
dents in  thofe  ages  when  the  fires  were  placed  in  a 
hole  in  the  middle  of  the  floor,  under  an  opening  in 
the  roof  to  allow  the  efcape  of  the  fmoke.  This  hole 
was  covered  up  when  the  family  went  to  bed.  The 
fcme  praflice  ftill  exifts  in  fome  countries,  and  particu- 
larly in  fome  parts  of  Scotland.  But  befides  fecuring 
houfes  againfl  accidents  by  fire,  the  law  which  was 
rery  generally  eftabliflied  in  Europe  for  extinguifhing 
•r  covering  fires,  was  probably  meant  alfo  to  check 
the  turbulence  which  frequently  prevailed  in  the  middle 
ages,  by  forcing  the  people  to  retire  to  reft  or  to  keep 
within  doors.  From  this  ancient  prafiice,  in  the  opi- 
nion of  Beckmann,  has  arifen  a  cuftom  in  Lower  Saxo- 
ny of  faying,  when  people  vvifh  to  go  home  fooner  than 
the  company  choofe,  that  they  hear  the  biirgerglocke, 
the  burgher's  bell. 

The  ringing  of  the  prayer-bell,  as  it  is  called,  which 
IS  ftill  praftifed  in  fome  Proteftant  countries,  according 
to  Beckmann,  originated  in  that  of  the  curfeu-bell. 
Pope  John  XXin.  dreading  that  fome  misfortunes 
were  to  befal  him,  ordered  every  perfon  on  hearing  the 
jgnitegium  to  repeat  the  anie  Maria  three  times,  with  a 
view  to  avert  them.  When  the  appearance  of  a  co- 
tnet,  and  a  dread  of  the  Turks,  alarmed  all  Chriften- 
dora,  Pope  Calixtu*  VIIL  increafed  thefe  periodical 
times  of  prayer,  by  ordering  the  prayer-bell  to  be  rung 
alfo  at  noon.     Hi[l.  of  Invent,  ii.  loi. 

CURIA,  in  Roman  antiquity,  was  ufed  for  the  fe- 
nate-houfe.  There  were  feveral  curia  in  Rome  ;  as 
the  curia  calahra,  faid  to  be  built  by  Romulus ;  the 
curia  hojiilia,  by  Tullus  Hoftilus  j  and  the  curia  pom- 
peza,  by  Pompey  the  Great. 

Curia  alfo  denoted  the  places  where  the  curia 
ufed  to  affemble.  Each  of  the  30  curiae  of  old  Rome 
had  a  temple  or  chapel  aftigned  to  them  for  tlie  com- 
mon performance  of  their  facrifices,  and  other  offices  of 
their  religion  ;   fo  that  they  were  not  unlike  our  pa- 


rifties.      Some  remains  of  thefe  little  temples  feeih  to 
have    fubfiftcd  many  ages    after  on    the  Palatine  hill, 
where  Romulus  firft  built  the  city,  and  afterwards  re-  v 
fided. 

Curia  among  the  Romans,  alfo  denoted  a  portion 
or  divifion  of  a  tribe.  In  the  time  of  Romulus,  a  trioe 
confifted  of  ten  curia;,  or  a  thoufand  men  ;  each  curia 
being  one  hundred.  That  legiflator  made  the  firft  di- 
vifion of  his  people  into  thirty  curiae.  Afterwards 
curia,  or  dumus  curialis,  became  ufed  for  the  place 
where  each  curia  held  its  affemblies.  Hence  alfo 
curia  pafled  to  the  fenate-houfe  j  and  it  is  from  hence 
the  modems  came  to  ufe  the  word  curia,  "  court,"  for 
a  place  of  juftice,  and  for  the  judges,  &c.  there  af- 
fembled. 

Varro  derives  the  word  from  cura,  "  care,"  q.  d.  an 
affembly  of  people  charged  with  the  care  of  public  af- 
fairs. Others  deduce  it  from  the  Greeks  ;  maintaining, 
that  at  Athens  they  called  xu^i*  the  place  where  the 
magiftrate  held  his  aflizes,  and  the  people  ufed  to  af- 
femble :  Kv^M,  again,  may  come  from  xu^og,  authority, 
power  i  becaufe  it  was  here  the  laws  were  made. 

Curia,  in  our  ancient  cuftoms. — It  was  ufual  for 
tlie  kings  of  England  to  fummon  the  biftiops,  peers, 
and  great  men  of  the  kingdom,  to  fome  particular 
place,  at  the  chief  feftivals  in  the  year ;  and  this  affem- 
bly is  called  by  our  hiftorians  curia  ;  becaufe  there  they 
confulted  about  the  weighty  affairs  of  the  nation ;  ivhenee 
it  was  fometimes  alfo  called  fo/erririis  curia,  generalis  cu- 
ria, augujlalis  curia,  and  curia  publica,  &.c.     See  Wl- 

TENA-l/o/. 

CvRiA  Baronum.     See  CouRT-Baron. 

Curia  Claudenda,  is  a  writ  that  lies  againft  him  who 
(hould  fence  and  inclofe  the  ground,  but  refufes  or  de- 
fers to  do  it. 

CURIATII,  three  brothers  of  Alba,  maintained 
the  interert  of  their  country  againft  the  Romans,  who 
had  declared  war  againft  thofe  of  Alba.  The  two  ar- 
mies being  equal,  three  brothers  on  each  fide  were 
chofen  to  decide  the  conteft  ;  the  Curiatii  by  thofe  of 
Alba,  and  the  Horatii  by  the  Romans.  The  three  firfl; 
were  wounded,  and  two  of  the  latter  killed ;  but  the 
third,  joining  policy  to  valour,  ran  away  ;  and  having 
thus  tired  the  Curiatii,  he  took  them  one  after  another, 
and  killed  them  all  three. 

CURING,  a  term  ufed  for  the  prefetving  fifti,  fledi, 
and  other  animal  fubftances,  by  means  of  certain  ad- 
ditions of  things^  to  prevent  putrefaftion.  One  great 
method  of  doing  this  is  by  expofing  the  bodies  to 
the  fmoke  of  wood,  or  rubbing  them  with  fait,  nitre, 
&c. 

CURIO,  the  chief  and  prieft  of  a  curia. — Romulus, 
upon  dividing  the  people  into  curias,  gave  each  divi- 
fion a  chief,  who  was  to  be  prieft  of  that  curia,  under 
the  \S<\t.  oi  curio  ■axiiiflamen  curialis.  His  bufinefs  was 
to  provide  and  officiate  at  the  facrifices  of  the  curia, 
which  were  called  curionia  ;  the  curia  furnifhing  him 
with  a  fum  of  money  on  that  confideratlon,  which  pen- 
fion  or  appointment  was  called  curionium.  Each  divi- 
fion had  the  eleftion  of  its  curia  j  but  all  thefe  particu- 
lar curios  were  under  the  direftion  of  a  fuperior  or  ge- 
neral, called  curio  maxitnus,  who  was  the  head  of  the 
body,  and  eleiSed  by  all  the  curios  affembled  in  the  co- 
mitia  curialis. 

All  thefe   infUtutions   were   introduced   by  Roiwu- 
C  2  lus, 
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lus,    and    confirmed   by  Nuraa,    as   Halicarnaffeus    re-     are  conftant,  others  periodical. 
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lates  it. 

CURIOSUS,  an  officer  of  the  Roman  empire  du- 
rinrr  the  middle  age,  appointed  to  take  care  that  do 
frauds  and  ifrcgularities  were  committed  ;  particukrly 
no  abufes  in  what  related  to  the  ports,  the  roads,  &c. 
and  to  give  intelligence  to  the  court  of  what  paiTed  in 
the  provinces.  This  made  the  curiofi  people  of  impor- 
tance, and  put  them  in  a  condition  of  doing  more  harm 
than  they  prevented  ;  on  which  account,  Honorius  ca- 
fhiertd  them,  at  leaft  in  fome  parts  of  the  empire,  anno 

The  curiofi  came  pretty  near  to  what  we  call  control- 
lers. They  had  their  name  from  cura^  "  care  ;"  quod 
curis  agendis  et  cvcBiunihus  cur/us  puhlici  infpwiend'is 
r/perain  darsn'.. 

CURLEW.    See  Scolopax,  Ornithology /Wt=r. 

CURMI,  a  name  given  by  the  ancients  to  a  lort  of 
malt  liquor  or  ale.  It  was  made  of  barley,  and  was 
drunk  by  the  people  of  many  nations  inllead  of  wine, 
according  to  Diofcorides's  account.  He  accufes  it  of 
caufing  pains  in  the  head,  generating  bad  juices,  and 
difordering  the  nervous  fyftera.  He  alfo  fays,  that  in 
the  weftern  part  of  Iberia,  and  in  Britain,  fuch  a  fort 
of  liquor  was  in  his  time  prepared  from  wheat  inllead 
of  barley.     See  Ale. 

CURNOCK,  a  meafure  of  corn  containing  four  bu- 
fhels,  or  half  a  quarter. 

CURRANS,  or  Currants,  the  fruit  of  a  fpecies  of 
groiTularia.     See  Grossularia,  Botany  Index. 

The  white  and  red  fort  are  moflly  uled  ;  for  the 
black,  and  chieHy  the  leaves,  upon  firft  coming  out, 
are  in  ufe  to  flavour  EngHlh  fpirits,  and  counterfeit 
French  brandy.  Currants  greatly  afluage  drought, 
cool  and  fortify  the  ftomach,  and  help  digeftion  ;  and 
the  jelly  of  black  currants  is  faid  to  be  very  efficacious 
in  curing  inflammations  of  the  throat. 

Currants  alfo  lignify  a  fmaller  kind  of  grapes, 
brought  principally  from  Zante  and  Ccphalonia.  They 
are  gathered  off  the  bullies,  and  laid  to  dry  in  the  fun, 
and  fo  put  up  in  large  butts.  They  are  opening  and 
peftoral  j  but  are  more  ufed  in  the  kitchen  than  in  me- 
dicine. 

CURRENT,  or  Currant,  a  term  ufed  to  exprefs 
the  prefent  time.  Thus  the  year  i  804  is  the  current 
year,  the  20tli  current  is  the  20th  day  of  the  month 
now  running. — With  regard  to  commerce,  the  price 
current  of  any  merchandife  is  the  known  and  ordi- 
%iary  price  accuftomed  to  be  given  for  it.  The  term 
is  alfo  ufed  for  any  thing  that  has  courfe  or  is  re- 
ceived in  commerce  ;  in  \vhich  fenfe  we  fay,  current 
coin,   &c. 

Current,  in  Navigation,  a  certain  progreffive  move- 
ment of  the  water  of  the  fca,  by  which  all  bodies 
floating  therein  are  compelled  to  alter  their  courfe  or 
velocity,  or  both,  and  fubmit  to  the  laws  impofed  on 
them  by  the  current. 

In  the  fea,  currents  are  either  natural  and  general, 
as  arifing  from  the  diurnal  rotation  nf  the  earth  about 
its  axis  ;  or  accidental  and  particular,  caufed  by  the 
waters  being  driven  againft  promontories,  or  into 
gulfs  and  ftraits,  where,  wanting  room  to  fpread, 
they  are  driven  back,  and  thus  difturb  the  ordinary 
flux  of  the  fea.  Currents  are  \-arious,  and  direfted 
towards  different  parts  of  the   ocean,    of  which  fome 


iic   moll   extraordi-    Currenf. 
nary  current  of  the  fea  is  that  by   which   part  of  the  — — ^/— — 
Atlantic  or  African   ocean  moves  about  Guinea  from 
Cape   Verd   towards  the  curvature    or  bay  of  Africa, 
which  they  call  Fernando  too  ;  viz.  from  well  to  eall, 
contrary  to  the  general  motion  :   And  fuch  is  the  force 
of  the  current,  that  when  (hips  approach  too  near  the 
Ihore,  it  carries  them  violently  towards  that  bay,   and 
deceives  the  mariners  in  their  reckoning.      There  is  a 
great   variety  of  Ihifting  currents,  which  do  not  lafl, 
but  return   at  certain    periods  :   and   thefe   do,  moft  of 
them,  depend   upon  and  follow  the   anniverfary  winds 
or  nionioons,  which  by  blowing  in  one  place  may  caufe 
a   current  in   another.     Varenius   informs   us,    that    at 
Java,    in    the    ftraits    of   Sunda,    when    the     monloons 
blow  from  the  weft,  viz.  in  the  month   of  Mr.y,  the 
currents   fet   to   the   eaflward,  contrary   to   the  general 
motion.     Between   the   illand   of  Celebes  and  Madura, 
when   the  weftern  monfoons  fet  in,  viz.   in   December, 
January,  and  February,  or  when  tlie  winds  blow  from 
the   north-weft,  or   between   the  north   and  weft,    the 
currents   fet  to   the  fouth-eaft,  or   between   the    foutli 
and  eaft.      At  Ceylon,  from  the  middle    of  March   to 
October,    the   currents   fet    to  the   fouthward,    and  ill 
the  other  parts   of  the  year  to  the  northward  :  becaufc 
at  this  time   the   fouthem  monfoons   blow,  and   at   the 
other  the   northern.      Between   Cochln-China  and  Ma- 
lacca,   when    the    weftern    monfoons  blow,    viz.    from 
April   to   Auguft,    the    currents    fet    eaftward    againft 
the  general    motion  ;    but  the  reft    of  the    year    they 
fet  wellward,  the  monloon  confpiring  with  the  general 
motion.     They  run  fo   ftrongly  in  thefe  feas,  that  lin- 
experienced  failors   miftake  them  for  waves  that  beat 
upon  the  rocks,  known   ufually  by  the  name  of  break- 
ers.    So  for  fome  months  after  the    1 5th  of  February, 
the  currents  fet  from  the  Maldives  towards  India  on 
the  eaft,  againft  the  general  motion  of  the  fea.     On  the 
(hore  of  China  and  Cambodia,  in  the  months  of  Ofto- 
ber,  November,  and  December,  the  currents  fet  to  the 
north-weft,  and  from  January  to  the  fouth-weft,  when 
they  run  with  fuch  rapidity  about  the  fhoals  of  Parcel, 
that  they  feem  fwifter  than  an   arrow.     At  Pulo  Con- 
dole, upon   the   coaft   of  Cambodia,  though  the  mon- 
foons are  ftiifting,    yet   the    currents    fet    ftrongly  to- 
wards the  eaft,    even    when   they  blow  to  a  contraiy 
point.       Along  the  coafts  of   the  bay  of  Bengal,    as 
far  as    the  Cape  Romania,    at  the    extreme    point    of 
Malacca,  the  current  runs  fouthward  in  November  and 
December.       When    the   monfoons    blow  from   China 
to  Malacca,  the  fea  runs  fwiftly  from   Pulo  Cambi  to 
Pulo  Condore  on  the  coaft  of  Cambodia.      In  the  bay 
of  Sans  Bras,  not  far  from  the   Cape  of  Good  Hope^ 
there  is  a  current  particularly  remarkable,   where  the 
fea  runs  from  eaft  to   weft   to   the  landward  ;  and  this 
more  vehemently,    as  it  is  oppofed    by  winds  from   a 
contrary    direftion.      The  caufe  is  undoubtedly  owing 
to  fome  adjacent  ihoie  which   is   higher  than  this.      In 
the  ftraits  of  Gibraltar  the  currents  almoft  conftantly 
drive  to  the  eaftward,  and  carry  ihips  into  the   Medi- 
terranean ;  they  are  alio  found  to  drive  the  lame  way 
into  St  George's  channel. 

The  letting  or  progreffive  motion  of  the  current 
may  be  cither  quite  down  to  the  bottom,  or  to  a  cer- 
tain determinate  depth.  As  the  knowledge  of  the  di- 
reftion  and  velocity  of  cuirents  is  a  very  material  ar- 
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current,  tide  in  navigation,  it  is  higlily  neccfiuiry  to  difcovcr 
Cm  "'"'"''■both,  ill  order  to  afcertain  the  (liip's  iitu:ition  and 
'*  courfe  with  as  much  accuracy  as  polfible.  The  moil 
fuccefsful  method  which  has  been  hitherto  pra(5lifed 
by  raarhiers  for  tliis  purpofe,  is  as  follows:  A  com- 
7;io.i  iron -pot,  which  may  contain  four  or  five  gsllons, 
is  lulpcnded  by  a  fmall  rope,  faftened  to  its  ears  or 
handles,  ib  as  to  hang  diredly  upright,  as  when  pla- 
ced upon  the  fire.  This  rope,  which  may  be  from  70 
to  100  fathoms  in  length,  being  prepared  for  the 
exneriment,  is  coiled  in  the  boat,  which  is  hoifted  out 
of  the  (hip  at  a  proper  oppoi'tunity,  when  there  is 
little  or  no  wind-  to  ruiHe  the  furface  of  the  fea.  The 
pot  being  then  thrown  overboard  into  the  water,  and 
immediately  finking,  the  line  is  flackencd  till  about 
70  or  80  fathoms  of  the  line  are  run  out  ;  after  which 
the  line  is  faftened  to  the  boat's  ftern,  by  which  ftic  is 
accordingly  reftrained  and  rides  at  an  anchor.  The 
Telocity  of  the  current  is  then  eafily  tried  by  the  log 
and  half-minute  glafs,  the  ufual  method  of  difcovering 
the  rate  of  a  lliip's  failing  at  fea.  The  courfe  of  the 
ftream  is  next  obtained  by  the  compafs  provided  for 
this  operation.  Having  thus  found  the  fetting  and 
drift  of  the  current,  it  next  remains  to  apply  this  ex- 
periment to  the  purpoles  of  Navigation'  ;  for  which 
lee  that  article. 

U/it/ir-CaKREhTS,  are  diftinft  from  the  upper  or  ap- 
parent, and  In  difl'erent  places  let  or  drive  a  contrary 
way.  Dr  Smith  makes  it  highly  probable,  that  in 
the  Downs,  in  the  ftralts  of  Gibraltar,  &c.  there  is 
an  undercurrent,  whereby  as  much  water  is  carried 
out  as  ic  brought  in  by  the  upper  currents.  This  he 
argues  from  the  offing  between  the  North  and  South 
Foreland,  where  it  runs  tide  and  half-tide,  i.  e.  it  is 
ebb  or  flood  in  that  part  of  the  Downs  three  hours 
before  it  is  fo  ofl"  at  fea  :  a  certain  fign,  that  though 
the  tide  of  flood  runs  aloft,  yet  the  tide  of  ebb  runs 
under-foot,  i.  e.  clofe  by  the  ground  ;  and  fo  at  the 
tide  of  ebb  it  will  flow  under  foot.  This  he  confirms 
by  an  experiment  in  the  Baltic  found,  communicated 
to  him  by  an  able  feamen  prefent  at  the  making  of  it. 
Being  there  then  v.nth  one  of  the  king's  frigates,  they 
went  with  their  pinnace  into  the  mid-ftream,  and 
were  carried  violently  by  the  current.  Soon  after 
that,  they  funk  a  balket  with  a  large  cannon  bullet  to 
a  certain  depth  of  water,  which  gave  a  check  to  the 
boat's  motion;  and  finking  it  ftill  lower  and  lovser, 
the  boat  was  driven  a-head  to  the  windward  againft 
the  upper  current,  the  current  aloft  not  being  above  four 
or  five  fathom  deep.  He  added,  that  the  lower  the 
baflict  was, let  down,  theftrongcr  the  under-current  was 
found. 

From  this  principle,  it  is  eafy  to  account  for  that 
continual  indraught  of  water  out  of  the  Atlantic  into 
the  Mediterranean  through  the  ftraits  of  Gibraltar,  a 
paffage  about  20  miles  broad  ;  yet  without  any  fen- 
fible  rifing  of  the  water  along  the  coalls  of  Barbary, 
&c.  or  any  overflowing  of  the  land,  which  there  lies 
very  low. — Dr  Halley,  ho'.vever,  foh'cs  the  currents 
fetting  in  at  the  ftraits  ivithout  overflowing  the  banks, 
by  the  great  evaporation,  without  fuppofing  any  under 
current. 

CURRICULUS,  in  our  ancient  writers,  denotes 
the  year  or  courfe  of  a  year.  Attuni  eft  hoc  ntuwrum 
Oomvi'tccc  incarnationis  quntcr  qtiinquagenis  el  quinquics 
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quinis    lujlris,    c:    Irlhux  curricuHs,    i.   c.   In   t'lc  year    Ciirr;  ctV 
102S  ;  for  four  times  fifty  make  two  hundred,  and  five  H 

times  two  hundred  make  one  thoufand  ;  five   luPires  arc  ^"'^''"K"^"! 
twenty-hve  years,  and  three  curriiuh  are  three  years. 

CURRIE(\.S,  thule  who  drcfs  and  colour  leather 
after  it  comes  from  the  tan-yard.  See  T.'-N\ing 
_  CURRODREPANUS  (^formed  of  currus,  "-clia- 
riot,"  and  "d^ixMM,  "  fcythe"  or  "  fickle"),  in  anti- 
quity, a  kind  of  chariot  armed  with  fcythes.  The 
driver  of  thefe  chariots  was  obliged  to  ride  on  one  of 
the  horfes,  as  there  was  no  other  feat  for  him  ;  the 
ufual  place  for  him  being  all  armed  with  knives,  as 
was  likettifc  the  hinder  part  of  the  chariot.  There 
v/ere  no  fcythes  pointing  dov.n  to  the  earth,  either 
from  the  beam  or  axle-tree  ;  but  thele  were  fixed  at 
the  head  of  the  axle-tree  in  fuch  a  manner  as  to  be 
moveable  by  means  of  a  rope,  and  thereby  could  be 
vailed  or  let  down,  and  draivn  forward  or  let  fall  back- 
ward, by  i-claxing  the  rope. 

_  CURRYING,  the  method  of  preparing  leather  with 
oil,  tallow,  &c. 

The  chief  bufinefs  is  to  foften   and    fupple   cow  and 
calve-ikins,  which  make  the  upper   leather  and  quar- 
ters of  Ihoes,   covering   of  laddies,  coaches,  and  other 
things    which  mufl;  keep   out   water.      i .  Thele  fkins, 
after    coming    from  the  tanner's   yard,    having   many 
flclhy  fibres  on  them,    tlie    currier   foaks  them    (bm'e 
time  in  common  water.      2.   H«  takes  them   out,  and 
ftretches    them  on   a   very  even  wooden  horfe  ;    tl)en 
Tvlth  a  paring  knife   he   fcrapes   off  all   the  fui)erfluous 
flelli,   and  puts  them    in   to   foak  again.     3.  He  puts 
them  wet   on   a   hurdle,  and  tramples  them  with   his 
heels  till  they  begin  to   grow  foft  and  pliant.      4.   He 
foaks  thereon  train-oil,  which   by   its  uniftuous  quality 
is  the  beft  liquor  for  this  purpofe.     5.  He  fpreads  them 
on  large  tables,  and  fallens  them  at  the  ends.     There, 
with  the  help  of  an  inftruraent  called  a  piiinnwl,  wliich 
IS  a  thick  piece  of  wood,  the  under   fide  of  which  is 
full  of  airrows  crofling  each   other,  he    folds,  fquarcs, 
and  moves  them  forwards  and  backwards  feveral  time.'y 
under  the  teeth  of  this  inftruraent,   which   breaks  their 
too    great    ftifthefs.     This   is   what  is   properly  called 
curnjing.     The  order  and  number  of  thele  operations 
is  varied  by  difterent  curriers,  but  the  material  part  is  ■ 
always  the  fame.     6.  After  the  Ikins  are  curried,  thei^ 
may  be  occafion  to  colour   them.     The    colours    are 
black,  white,  red,  yellow,  green,   &c.  the  other  co-- 
lours  are  given  by  the   (kimiers,  who   difli"er  from   cur- 
riers in  this,  that  they  apply  their  colours  on    the  flelh 
fide  ;  the  curriers  on  the  hair  fide.      In  order  to  wliiten 
fkins,  they  are  rubbed  with  lumps  of  chalk  or  white  - 
lead,  and  afterwards  witli  pumicc-ftone.     7.  Wlien   a. 
iltin  is  to  be  made  black,  after  having  oiled  and  dried 
it,  he  pafies  over  it  a   puff  dipt  in   water  impregnated 
with  iron  ;  and  after  his  firft  wetting,  he  gives  it  ano- 
ther in  water  prepared  with   foot,  vinegar,  and  gum- 
arabic.     Thele   different  djes  gradually  turn  the  Ikin 
black,  and  the  operations  are  repeated   till   it   be   of  a 
ihining  black.     The  grain  and  wrinkles,  which  contri- 
bute to  the  fupplencfs  of  calves  and-  cows  leather,  are 
made  by  the  i-eiterated  folds  given  to  the  Ikin  in  every    - 
direftion,  and  by  the   care  taken  to  fcrapc  off  all   hard 
parts  on  the  colour  fide. 

CURSING    AND    Swearing,   an   offence   againfl- 
God  and  religion,  and  a  fin  of  all  others  the  molt  ex- 
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tra^'ag^nt  aad  unaccountable,  as  li;i\iiig  no  benefit  or 
advantage  attending  it.  By  the  lall  llatute  ogainft  this 
crime,  19  George  II.  which  repeals  all  former  ones, 
every  labourer.  Tailor,  or  foldier,  profanely  curfing  or 
fwearing,  fliall  forfeit  is;  every  other  perfon  under 
the  rank  of  a  gentleman,  2S.  ;  and  every  gentleman  or 
perfon  of  fuperior  rank,  5s.  to  the  poor  of  the  parifli  ; 
and,  on  a  fecond  conviftion,  double  :  and,  for  every 
fubfcquent  oflfence,  treble  the  fum  firll  forfeited,  with 
all  charges  of  conviction  :  and,  in  default  of  payment, 
fliall  be  lent  to  the  houfe  of  correftion  for  ten  days. 
Any  juftice  of  the  peace  may  convidt  upon  his  own 
hearing,  or  the  tellimony  of  one  witnels ;  and  any 
conllable  or  peace  officer,  upon  his  own  hearing,  may 
fecure  any  offender,  and  carry  him  before  a  juftice,  and 
there  conviifl  him.  If  the  juftice  omits  his  duty,  he  for- 
feits 5I.  and  the  conftable  40s.  And  the  afl  is  to  be 
read  in  all  parilh  churches,  and  public  chapels,  the 
Sunday  after  every  quarter  day,  on  pain  of  5I.  to  be 
leried  by  warrant  from  any  jullice.  Befides  this  pu- 
nilhmenl  for  taking  God's  name  in  vain  in  common 
difcourfe,  it  is  enafted,  by  ftat.  3  Jac.  I.  c.  21.  that  if 
in  any  (lage-plsy,  interlude,  or  fliow,  the  name  of  the 
Holy  Trinity,  or  any  of  the  perfons  therein,  be  jeft- 
ingly  or  profanely  uled,  the  offender  fhall  forfeit  lol. 
one  moiety  to  the  king,  and  the  other  to  the  informer. 

CURSITOR,  a  clerk  belonging  to  the  court  of 
chancery,  whofe  bufinefs  it  is  to  make  out  original 
writs.  In  the  ftatute  18  Edw.  III.  they  are  called 
clerks  of  courfe,  and  are  24  in  number,  making  a  cor- 
poration of  themfelves.  To  each  of  them  is  allowed  a 
divifion  of  certain  counties,  into  which  they  ilTue  out 
the  original  %vrits  required  by  the  fubjeft. 

CURTATE  DISTANCE,  in  AJironomy,  the  diftance 
of  a  planet  from  the  fun  to  that  point,  where  a  per- 
pendicular let  fall  from  the  planet  meets  with  the 
ecliptic. 

CURTATION,  in  AJlronomy,  Is  the  interval  be- 
tween a  planet's  diffance  from  the  fun  and  the  curtate 
diftance. 

CURTEYN,  (Curlana'),  was  the  name  of  Edward 
the  ConfefTor's  fword,  which  is  the  firll  fword  carried 
before  the  kings  of  England  at  their  coronation  ; 
and  it  is  faid  the  point  of  it  is  broken  as  an  emblem  of 
mercy. 

CURTIN,  Curtain,  or  Courtin,  in  Fortification, 
IS  that  part  of  the  rampart  of  a  place  which  is  betwixt 
the  flanks  of  two  ballions,  bordered  with  a  parapet 
five  feet  high,  behind  which  the  foldiers  Hand  to  fire 
upon  the  covered  way  and  into  the  moat. 

CURTIUS,  Marcus,  a  Roman  youth,  who  de- 
voted himfelf  to  the  gods  manes  for  the  fafety  of  his 
country,  about  360  years  before  the  Auguftan  age.  A 
wide  gap  had  fuddenly  opened  in  the  forum,  and  the 
oracle  h'ad  faid  that  it  never  would  clofe  before  Rome 
threw  into  it  whatever  it  had  moft  precious.  Curtius 
immediately  perceived  that  no  lefs  than  a  human  fa- 
crifice  was  required.  He  armed  himfelf,  mounted  his 
horfe,  and  folemnly  threw  himfelf  into  the  gulf,  which 
inftantly  clofed  over  his  head. 

Curtius,  ^intus,  a  Latin  hiflcrian  who  wrote 
the  life  of  Alexander  the  Great  in  10  books,  of  which 
the  two  firft  are  not  indeed  extant,  but  are  fo  well 
fupplied  by  Freinihemius,  that  the  lofs  is  fcarcely  re- 
gretted. Where  this  writer  was  born,  or  even  when 
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he  lived,  arc  points  no  one  pretends  to  know, 
ftyle  he  is  iujipokd  to  have  lived  in  or  near 
guftan  age ;  wiitle  forae  are  not  wanting,  who  ima- 
gine the  work  to  have  been  compofed  in  Italy  joout 
300  years  ago,  and  the  name  of  <^uinlta  Cunms  to  be 
tiflitioully  added  to  it.  Cardinal  du  Perron  was  fo 
great  an  admirer  of  this  voik,  as  to  declare  one  page 
of  it  to  be  worth  30  of  Tacitus  ;  yet  M.  le  Clerc,  at 
the  end  of  his  Art  of  Criticilm,  has  charged  the  writer 
with  great  ignorance  and  many  contradidlions.  He 
has  neverthelels  many  qualities  as  a  writer,  which  will 
always  make  him  admired  and  applauded. 

CURVATURE  of  a  Line,  is  the  peculiar  oian* 
ner  of  its  bending  or  flexure,  by  which  it  becomes  a 
curve  of  any  form  and  properties.  1  bus  the  nature  of 
the  curvature  of  a  circle  is  luch,  as  that  every  point  in 
the  periphery  is  equally  dirtant  from  a  point  within, 
called  the  centre  ;  and  fo  the  curvature  of  the  fame 
circle  is  everywhere  the  fame.  But  the  curvature  in 
all  other  curves  is  continually  varying. 

CURVE,  in  Geometry,  a  line  which  running  on 
continually  in  all  direftions,  may  be  cut  by  one  right 
line  in  more  points  than  one.  See  CoNlc  Sections 
and  Fluxions. 

CvRrs  of  Equable  yfpproadi.  Leibnitz  firft  pro- 
pofed  to  find  a  curve,  down  which  a  body  defcending 
by  the  force  of  gravity,  fhall  make  equal  approaches  to 
the  horizon  in  equal  portions  of  time.  This  curve, 
as  it  has  been  found  by  Bernoulli  and  others,  is  the 
fecond  cubical  parabola  placed  with  its  vertex  upper- 
moft,  and  which  the  defcending  body  mull;  enter  with  a 
certain  determinate  velocity.  The  queftion  was  ren- 
dered general  by  Varignon  for  any  law  of  gravity,  by 
which  a  body  may  approach  towards  a  given  point  by 
equal  fpaces  in  equal  times.  Maupertius  alfo  refolved 
the  problem  in  the  cafe  of  a  body  defcending  in  a  me- 
dium whofe  refinance  is  as  the  fquare  of  the  velocity. 

Curves,  algebraical  or  Geemetrieal,  are  thofe  in 
which  the  relation  of  the  abfciiTes  to  the  ordinates  can 
be  expreffed  by  a  common  algebraic  equation. 

Curves,  Tranjcendental  or  Mechanical,  are  thofe 
which  cannot  be  defined  or  expreffed  by  an  algebraic 
equation. 

CURVET,  or  Corvf.t,  in  the  manege,  an  air  in 
which  the  horfe's  legs  are  raifed  higher  than  in  the 
demi-volt ;  being  a  kind  of  leap  up,  and  a  little  for- 
wards, wherein  the  horfe  raifes  both  his  fore-legs  at 
once,  equally  advanced,  (when  he  is  going  flraight 
forward,  and  not  in  a  circle)  ;  and  as  his  fore  legs  are 
falling,  he  immediately  raifes  his  hind  legs,  equally  ad- 
vanced, and  not  one  before  the  other  :  fo  that  all  his 
four  legs  are  in  the  air  at  once  ;  and  as  he  fets  them 
down,  he  marks  but  twice  with  them. 

CURVILINEAR,  or  Curviuneal,  is  faid  of  fi- 
gures  bounded  by  curves  or  crooked  lines. 

CURVIROSTRA.  See  Loxia,  Ornithology 
Index. 

CURULE  chair,  in  Roman  antiqtuty,  a  chair 
adorned  with  ivory,  wherein  the  great  magiftrates  of 
Rome  had  a  right  to  fit  and  be  carried. 

The  curule  magiftrates  were  the  aediles,  the  prae- 
tors, cenfors,  and  confuls.  This  chair  was  fitted  in  a 
kind  of  chariot,  whence  it  had  its  name.  The  fenar 
tors  who  had  borne  the  offices  of  aediles,  praators,  &c. 
were  carried  to  the  fenate -houfe  in   this  chair,  as  were 
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I    all  thofe  u'ho  triumphed,  and  fuch  as  went  to  admini-      Nile. 

fter  jullice,  &.C.  See  tEdile,  See. 
^  CURZOLA,  an  illand  in  the  gu'rf  of  Venice,  lying 
on  the  coaft  of  Dahnatia.  It  is  about  20  miles  long, 
and  has  a  fmall  town  of  the  fame  name,  with  a  bilhop's 
fee.  It  belongs  to  the  Venetians.  E.  Long.  17.  15. 
N.  Lat.  43.  6. 

CUSA,  Nicholas  de,  a  learned  cardinal,  bom  of 
mean  parentage,  and  named  from  Cufa,  the  place  of 
his  birth.  He  was  made  a  cardinal  in  1448  ;  and  be- 
ing appointed  governor  of  Rome  by  Pope  Pius  II.  du- 
ring his  abfence  at  Mantua,  he  was  the  chief  concerter 
and  manager  of  the  war  againll  the  Turks.  He  found- 
ed a  church,  and  a  noble  library  of  Greek  and  Latin 
authors,  at  Cufa  ;  and  left  many  excellent  works  be- 
hind him,  which  were  collefted  and  publifhed  in  three 
volumes  at  Bafil  in  1565.  In  thefe  he  has  made  no 
fcruple  to  deleft  the  lying  traditions  and  fophiftries  of 
the  Roman  church. 

CUSCO,  a  large  and  handfome  town  of  South  A- 
merica  in  Peru,  formerly  the  refidence  of  the  Incas. 
It  is  feated  at  the  foot  of  a  mountain,  and  is  built  in  a 
fquare  form,  in  the  middle  of  which  there  is  the  beft 
market  in  all  America.  Four  large  flreets  terminate  in 
this  fquare,  which  are  all  as  ftraight  as  a  line,  and  re- 
gard the  four  quarters  of  the  world.  The  Spaniards 
tell  us  wonderful  things  of  the  richnefs  of  the  Inca's 
palace,  and  of  the  temple  of  the  fun  ;  but  more  fober 
travellers,  judging  from  what  remains,  think  moft  of 
them  to  be  fabulous.  At  prefent  it  contains  eight  large 
parifhes,  and  five  religious  houfes,  the  beft  of  which 
belongs  to  the  Jefuits  ;  and  the  number  of  the  inhabi- 
tants may  be  about  50,000,  of  which  three-fourths  are 
the  original  natives,  Americans.  From  this  town  there 
is  a  very  long  road,  ivhich  runs  along  the  Cordilleras ; 
and,  at  certain  diftances,  there  are  fmall  houfes  for 
refting  places,  fome  parts  of  which  are  fo  artificially 
wrought,  that  it  is  furprifing  how  a  people  who  had 
no  iron  tools  could  perform  fuch  workmanftiip.  There 
are  ftreams  of  water  run  through  the  town,  which  are  a 
great  convenience  in  fo  hot  a  country  where  it  never 
rains.  It  is  375  miles  eaft  of  Lima.  W.  Long.  74.  37, 
S.  Lat.  13.  o. 

CUSCUTA,  DODDER-;  a  genus  of  plants  belonging 
to  the  tetrandria  clafs ;  and  in  the  natural  method 
ranking  under  thofe  of  which  the  order  is  doubtful. 
See  Botany  Index. 

CUSH,  the  eldeft  fon  of  Ham,  and  father  of  Nim- 
rod  ;  the  other  fons  of  Cufh  were  Seba,  Havilah,  Sab- 
tah,  Raamah,  and  Sabtecha,  Gen.  x.  6 — 8.  Though 
we  know  of  no  other  perfon  of  Scripture  that  is  called 
by  this  name,  yet  there  are  feveral  countries  that  are 
called  by  it ;  whether  the  fame  man  may  have  dwelt 
in  them  all  at  diflFerent  times,  or  that  there  were  fome 
other  men  of  this  name,  we  are  ignorant. 

The  Vulgate,  Septuagint,  and  other  interpreters, 
both  ancient  and  modern,  generally  tranflate  Culh, 
Ethiopia :  but  there  are  many  paflages  wherein  this 
tranllation  cannot  take  place. 

CusH  is  the  name  of  the  country  watered  by  the 
Araxes.  They  who  in  tranflating  the  fituation  of 
Eden,  have  made  Ciijh  Ethiopia,  gave  rife  to  that 
unwarrantable  opinion  which  Jofephus  and  feveral 
others  have  entertained  of  the  river  Gihon's  being  the 
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In  this  place  (Gen.  ii.  13.)  the  LXX  tranlla- 


tion renders  the  word  Cii/h  by  the  name  of  Ethiopia  ; 
and,  in  this  raiftake,  is  not  only  here  followed  by  our 
Englifli  verfioii,  but  in  the  fame  particular  in  feveral 
other  places. 

Cuth  is  the  fame  as  Curti.  The  Chaldees  generally 
put  the  tau  where  the  Hebrews  ufe  t\iefckin  :  they  fay 
cu//i,  inftead  of  cv/h.     See  Cuth. 

But  Ethiopia  is  frequently  in  the  Hebrew  called 
Cujh  ;  and  Jofephus  fays,  that  they  called  themfelves 
by  this  name,  and  that  the  fame  name  was  given  them 
by  all  Alia.  St  Jerome  tells  us  that  the  Hebrews  call 
the  Ethiopians  by  the  fame  name,  and  the  Septuagint 
give  them  no  other.  Jeremiah  (xiii.  23.)  fays,  "  Can 
the  Culhaean,  or  Ethiopian,  change  his  colour  ?"  In 
Ezekiel  (xxix.  10.)  the  Lord  threatens  to  reduce 
"  Egypt  to  a  defert,  from  the  tower  of  Syene  even 
unto  the  border  of  Cu(h,  or  Ethiopia  ;"  and  in  Ifaiah, 
(xi.  II.)  he  fays,  "  he  will  recover  the  remnant  of  his 
people,  which  (hall  be  left,  from  Aflyria,  and  from 
Egypt,  and  Pathros,  and  from  Cufli."  All  thefe 
marks  agree  with  Ethiopia  properly  fo  called,  which 
lies  to  the  fouth  of  Egypt. 

Bochart  has  (hown  very  clearly  that  there  was  a 
country  called  the  "  land  of  Cujh^'  in  Arabia  Petrcea, 
bordering  upon  Egypt ;  that  this  country  extended 
itfelf  principally  upon  the  eaftern  Ihore  of  the  Red 
fea,  and  at  its  extremity  to  the  point  of  the  fea,  in- 
clining towards  Egypt  and  Paleftine. 

Thus  there  are  three  countries  of  the  name  of  Culh, 
defcribed  in  Scripture,  and  all  confounded  by  inter- 
preters under  the  general  name  of  Ethiopia. 

CUSHION,  in  engraving,  is  a  bag  of  leather  filled 
with  fand,  commonly  about  nine  inches  fquare,  and 
three  or  four  thick,  ufed  for  fupporting  the  plate  to  be 
engraved. 

Cushion,  in  gilding,  is  made  of  leather,  fattened  to 
a  fquare  board,  from  1 4  inches  fquare  to  i  o,  with  a 
handle.  The  vacuity  between  the  leather  and  board 
is  fluffed  with  fine  tow  or  wool,  fo  that  the  outer  fur- 
face  may  be  flat  and  even.  It  is  ufed  for  receiving  the 
leaves  of  gold  from  the  paper,  in  order  to  its  being 
cut  into  proper  fizes  and  figures. 

CUSI,  in  Nafura/  Hi/iory,  a  name  given  by  the 
people  of  the  Philippine  iflands  to  a  very  fmall  and 
very  beautiful  fpecies  of  parrot. 

CUSP  (cult's),  properly  denotes  the  point  of  a  fpear 
or  fword :  but  is  ufed  in  aftronomy  to  exprefs  the 
points  or  horns  of  the  moon,  or  any  other  luminary. 

Cusp,  in  j^flrology,  is  ufed  for  the  firfl  point  of  each 
of  the  I  2  houfes,  in  a  figure  or  fcheme  of  the  heavens. 
See  House. 

CUSPIDATED,  in  Botany,  are  fuch  plants  whofe 
leaves  are  pointed  like  a  fpear. 

CUSPINIAN,  John,  a  German,  was  born  at  Swein- 
furt  in  1473,  and  died  at  Vienna  in  1529.  He  was 
firft  phyfician  to  the  emperor  Maximilian  I.  and  em- 
ployed by  that  prince  in  feveral  delicate  negociations. 
We  have  of  his  in  Latin,  i.  A  hiilory  of  the  Roman 
emperors  from  Julius  Citlar  to  the  death  of  Maximi- 
lian I.  Degory  Wheare,  in  his  Methodus  Legetidie 
Hijloruc,  calls  this  "  luctileiitumfane  opus,  et  omnium  lec- 
tione  dignljjimum.''''  2.  A  hiltory  of  Auftria  ;  being  a 
kind  of  continuation  of  the  preceding,     j.  A  hiilory 
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CtnVo  of  ihc  origin  of  the  Turks,  and  of  their  cruelties  to- 
wards Chriilians.  Gerard  Vo.Tius  calls  Gulninian  niag- 
num  fuo  tevo  Ir/lorLe  humn. 

CUSSO,  tlie  name  given  by  the  natives  to  a  tree 
ivhjch  is  indigenous  to  tiie  hi.;h  country  of  Abyfiinia. 
It  is  particularly  deferibcd  by  Mr  Bruce  ;  but  as  tliis 
celebrated  traveller  was  totally  unacfjuaiiitcd  with  the 
language  of  botany,  it  is  impoflible  to  difcover  to  ivhat 
clafs,  order,  or  genus,  it  belongs.  It  grows  nearly  to 
the  lieight  of  20  feet,  and  the  feed  is  employed  by 
the  AbylTinians  as  a  verniifuge.  From  the  figure  which 
Mr  Bruce  has  given  of  this  plant,  it  would  appear  to 
be  nioft  nearly  allied  to  the  p  ilms. 

CUSTOM,  a  very  coi'^-prehenfive  term,  denoting 
the  manners,  ceremonies,  and  falhions  of  a  people, 
which  having  turned  into  a  labit,  and  palled  into  ufc, 
obtain  tlie  force  of  law?  ;  in  which  fenfe  it  implies 
fuch  ufages,  as,  though  voluntary  at  firll,  are  yet  by 
pracflice  become  neccffary. 

Cuflom  is  hence,  bclh  by  lawyers  and  civilians,  de- 
fined lex  non  fcripla,  "  a  law  or  right  not  written," 
eftablidied  by  long  ufige,  and  the  conlent  of  our  an- 
cefiors  :  in  which  fenfe  it  Hands  oppofed  to  the  lex' 
fcripta,  or  "  the    .ritten  law."      See  Law  Index. 

Custom  and  Hahit,  in  the  human  economy.  The 
former  is  often  c  .nfoundcd  with  tlie  latter.  By  cii- 
Jlom  we  mean  a  frequent  reiteration  of  the  fame  aft  ; 
and  by  habit,  the  effeft  that  cullom  has  on  the  mind 
or  body.  This  curious  fuLjeft;  falls  to  be  confidered 
firll  in  a  moral,  and  fecondly  in  a  phyfical,  light. 

I.  Influence  of  Cuflom  and  Habit  on  the  Mind,  &c. 
Cufiom  hath  fuch  influence  upon  many  of  our  feel- 
ings, by  ivarping  and  varying  them,  that  its  operations 
demand  the  attention  of  all  thofe  who  would  be  ac- 
quainted with  human  nature.  The  fubjcft,  however, 
is  intricate.  Some  pleafures  are  fortified  by  cuftom  : 
K  mil's  ^'^'^  y^''  cuftom  begets  familiarity,  and  confequently  in- 
El,me^t, ,./  difference  : 

If  all  the  year  were  playing  holiday;. 

To  fport  ivould  be  as  tedious  as  to  work  : 

But  \vhen  tliey  feldom  come,  they  wi(h'd-for  come, 

And  nothing  pleafeth  but  rare  accidents.    Shaiefpeare. 

In  many  infiances,  fatlely  and  difguft  are  the  confe- 
quences  of  reiteration  :  again,  though  cuftom  blunts 
the  edge  of  diftrefs  and  of  pain  ;  yet  the  w^ant  of  any 
thing  to  which  we'  have  been  long  accuftomed  is  a  fort 
of  torture.  A  elue  to  guide  us  through  all  the  intrica- 
cies of  this  labyrinth,  would  be  an  acceptable  prefent. 

AVliatever  be  the  caufe,  it  is  certain  that  we  are 
much  influenced  by  cuftom  :  it  hath  an  effeft  upon 
our  pleafures,  upon  our  aftlons,  and  even  upon  our 
thoughts  and  fentiments.  Habit  makes  no  figure  du- 
ring the  vivacity  of  youth  :  in  middle  age  it  gans 
ground  ;  and  in  old  age  governs  ^vithout  controul.  In 
tiiat  period  of  life,  generally  fpeaking,  we  eat  at  a 
certain  hour,  take  exercife  at  a  certain  hour,  go  to 
reft  at  a  certain  hour,  all  by  the  dIrei51ion  of  Habit  ; 
nay,  a  particular  feat,  table,  bed,  comes  to  be  elVen- 
tial  ;  and  a  habit  in  any  of  thefe  cannot  be  controuled 
without  uneafinefs. 

Any  flight  or  moderate  pleafure,  frequently  reite- 
rated for  a  long  time,  forms  a  peculiar  connexion  be- 
tween us  and  the  thing  that  caufes  the  pleafure.  This 
connexion,  termed  habit,  has  the  effefl  to  awaken  our 


dcfue  or  appetite  for  that  thing  when  it  returns  not  Curtir^ 
as  ufual.  During  the  courfe  of  enjoyment,  the  plea-""''  Habit. 
fure  rifcs  infenlibly  higher  and  higher  till  a  habit  be  * 
ertablilhed  ;  at  which  time  the  pleafure  is  at  its  height. 
It  continues  not,  however,  llationary  :  the  fame  cu- 
ftomary  reiteration  which  carried  it  to  its  heiglit, 
brings  it  down  again  by  Infenfihle  degrees,  even  lower 
than  it  was  at  firft  ;  but  of  that  circumftance  after- 
wards. \Miat  at  prefent  we  have  in  view,  is  to  prove 
by  experiments,  that  thofe  things  which  at  firft  are 
but  moderately  agreeable,  are  the  apteft  to  become 
habitual.  Spirituous  liquors,  at  firft  Icarce  agreeable, 
readily  produce  a  habitual  appetite  :  and  cuftom  pre- 
vails fo  far,  as  even  to  make  us  fond  of  things  origi- 
nally difagreeable,  fuch  as  coffee,  aflafoetida,  and  to- 
bacco. 

A  walk  upon  the  quarter  deck,  though  intolerably 
confined,  becomes  however  fo  agreeable  by  cuftom, 
that  a  (i'.Ilor  in  his  walk  on  fliore  confines  himfelf  com- 
monly within  the  lame  bounds.  The  author  knew  a 
man  who  had  relliiquillied  the  fea  for  a  country  life  : 
in  the  comer  of  his  garden,  he  reared  an  artificial 
mount  with  a  level  lummlt,  refcmbling  moft  accurately 
a  quarter-deck,  not  only  in  (hape  but  in  fize ;  and 
here  he  generally  walked.  In  Minorca  Governor 
Kane  made  an  excellent  road  the  whole  length  of  the 
ifland  :  and  yet  the  Inhabitants  adhere  to  the  old  road, 
though  not  only  longer,  but  extremely  bad.  Play  or 
gaming,  at  firft  barely  amufing,  by  the  occupation  It 
affords,  becomes  in  time  extremely  agreeable  ;  and  is 
frequently  profecuted  with  avidity,  as  if  it  were  the 
chief  butinefs  of  life.  The  fame  obfervatlon  is  appli- 
cable to  the  pleaiures  of  the  internal  fenfes,  thofe  of 
knowledge  and  virtue  in  particular :  children  have 
fcarce  any  fenfe  of  thefe  pleafures  ;  and  men  very  little 
who  are  in  the  ftate  of  nature  without  culture  :  our 
tafte  for  virtue  and  knowledge  improves  llowly  :  but 
is  capable  of  growing  ftronger  than  any  other  appetite 
in  human  nature. 

To  introduce  an  aftive  habit,  frequency  of  afts  is 
not  futhcient  without  length  of  time  ;  the  quickeft  fuc- 
celfion  of  afts  in  a  fliort  time  is  not  fufticient  ;  nor  a 
flow  fuccelfion  in  the  longeft  time.  The  effeft  muft 
be  prod\xed  by  a  moderate  foft  aflion,  and  a  long  fe- 
ries  of  eafy  touches,  removed  from  each  other  by  fhort 
intervals.  Nor  are  thefe  lufficient  without  regularity 
in  the  time,  place,  and  other  circumllances  of  the  ac- 
tion ;  the  more  uniform  any  operation  is,  the  fooner 
it  become!  habitual.  And  this  holds  equally  in  a  paf- 
five  habit  ;  variety,  in  any  remarkable  degree,  prevents 
the  effedl  ;  thus  any  particular  food  will  fcarce  ever 
become  habitual  uh-"ve  the  manner  of  drelling  is  vari- 
ed. The  circumftai'ces  then  requilite  to  augment  a 
moderate  pleafure,  and  at  the  long-run  to  form  a  ha- 
bit, are  weak  uniform  afts,  reiterated  during  a  long 
conrfe  of  time,  without  any  confiderable  interruption  : 
every  agreeable  caufe  that  operates  in  this  manner  will 
grow  habitual. 

j'lJjeHion  and  aver^oti,  as  diftinguiftied  from  paflion 
on  the  one  hand,  ar.d  en  the  other  from  original  dilpo- 
fition,  are  in  reality  habits  refpefting  particular  ob- 
jefls,  acquired  in  the  manner  above  fet  forth.  The 
pleafure  of  foclal  inteicourfe  with  any  perfon  muft 
originally  be  faint,  and  frequently  reiterated,  in  order 
to  eftabiifti  the  habit  of  alTeftion.  AfFeSion  thus  ge- 
4  rated. 
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nerated,  whether  it  be  fricndHiip  or  love,  feklom  fwclls 
iiuo  any  tunuiltuous  or  vigorous  paiTion  ;  but  it  is  how- 
ever the  ftroiigell  cement  that  can  bind  together  two 
individuals  of  the  human  Ipccies.  In  like  manner,  a 
flight  degree  of  difgull  often  reiterated  with  regula- 
rity, grows  into  the  habit  of  averlion,  which  common- 
ly'fubfirts  for  life. 

Objefts  of  talle  that  are  delicious,  far  from  tending 
to  become  habitual,  are  apt  by  indulgence  to  produce 
fatiely  and  difgull  :  no  man  contrails  a  habit  of  ufing 
fugar,  honey,  or  fweet  meats,  as  he  does  tobacco. 

Thefe  violent  delights  have  violent  ends, 
And  in  their  triumphs  die.     The  fweetell  honey 
Is  loathfome  in  its  own  delicioufnefs, 
And  in  the  talle  confounds  the  appetite  ; 
Therefore  love  mod'rately,  long  love  doth  fo  5 
Too  Imft  arrives  as  tardy  as  too  flow. 

Romeo  and  "Juliet,  Aft  ii.  fc.  6. 

The  fame  obfervation  holds  with  refpeft  to  all  objefts 
%vhich  being  extremely  agreeable  raife  violent  paffions : 
fuch  paffions  are  incompatible  ^vith  a  habit  of  any  kind  : 
and  in  particular  they  never  produce  afFeiSlion  or  a- 
verfion  :  a  man  who  at  firil  fight  tails  violently  in  love, 
has  a  ftrong  defire  of  enjoyment,  but  no  affeftion  for 
the  vvoman  (a)  :  a  man  who  is  furpriled  with  an  un- 
expected favour,  burns  for  an  opportunity  to  exert  his 
gratitude,  without  having  any  affection  for  his  bene- 
fattor  :  neither  does  defire  of  vengeance  for  an  atroci- 
ous injury  involve  averfion. 

It  is  perhaps  not  eafy  to  fay  why  moderate  plea- 
fures  gather  itrength  by  cuftom  :  but  txvo  caufes  con- 
cur to  prevent  that  effeft  in  the  more  intenfe  plea- 
fures.  Thefe,  by  an  original  law  in  our  nature,  in- 
creafe  quickly  to  their  full  gro^vth,  and  decay  with  no 
lefs  precipitation :  and  cuitom  is  too  flow  in  its  ope- 
ration to  overcome  that  law.  The  other  caufe  is  not 
lefs  powerful  :  exquilite  pleature  is  extremely  fatiguing  j 
occafioning,  as  a  naturalill  would  lay,  great  expence 
of  animal  fpirits  ;  and  of  fuch  the  mind  cannot  bear 
fo  frequent  gratification,  as  to  fuperinduce  a  habit  :  if 
the  thing  that  raifes  the  pleafure  return  before  the  mind 
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have  reccrereJ  its  tone  and  relilh,  difguft  er.fues  inReaJ 
of  plcalure.  "" 

A  habit  never  fails  to  admonilh  us  of  thq  wonted 
time  of  gratification,  by  raifing  a  pain  for  want  of  thi> 
objedt,  and  a  defire  to  have  it.  Tlie  pain  of  want  i.> 
always  firfl  felt  ;  the  defire  naturally  follows  ;  and 
upon  prefcnting  the  objc6t,  both  vaniih  inltantaneoufly. 
Thus  a  man  accullomed  to  tobacco,  feels,  at  the  end 
of  the  ufual  interval,  a  confufed  pain  ot  want;  wliic'i 
at  firll  points  at  nothing  in  particular,  though  it  foon 
fettles  upon  its  accuftomed  objeft :  and  the  fame  may 
be  obfcrved  in  perfons  addicted  to  drinking,  who  are 
often  in  an  uneafy  rcltlefs  Hate  before  they  think  of 
the  bottle.  In  pleafures  indulged  rcgidarly,  and  at 
equal  intervals,  the  appetite,  remarkably  obfequious  to 
cuitom,  returns  regularly  with  the  ufual  time  of  gra- 
tification ;  not  fooner,  even  though  the  objeil  be  pre- 
fented.  This  pain  of  want  arifing  from  habit,  leeras 
direftly  oppofite  to  that  of  fatiety  ;  and  it  muft  ajipear 
Angular,  that  frequency  of  gratification  fliould  pro- 
duce effefts  fo  oppofite,  as  are  the  pains  of  excefs  and 
of  want. 

The  appetites  that  refpeiEl  the  prefervation  and  pro- 
pagation of  our  fpecies,  are  attended  with  a  pain  of 
want  fimilar  to  that  occafioned  by  habit  ;  hunger  and 
thirll  are  uneafy  fenfations  of  want,  which  always  pre- 
cede the  defire  of  eating  or  drinking ;  and  a  pain  for 
want  of  carnal  enjoyment  precedes  the  defire  of  an  ob- 
jeiiT:.  The  pain  being  thus  felt  independent  of  an  ob- 
ject, cannot  be  cured  but  by  gratification.  Very  dif- 
ferent is  an  ordinary  paffion,  in  \vhich  defire  precedes 
the  pain  of  want :  fuch  a  paflion  cannot  exift  but  wnile 
the  object  is  in  view :  and  therefore,  by  removing  the 
objeft  out  of  thought,  it  vanilheth  with  its  defire  and 
pain  of  want. 

The  natural  appetites  above  mentioned,  diffbr  from 
habi';  in  the  following  particular  :  they  have  an  unde- 
termined direflion  toward  all  objefts  of  gratification 
in  general  ;  whereas  an  habitual  appetite  is  direftcd 
to  a  particular  objefl :  the  attachment  we  have  by  ha- 
bit to  a  particular  woman,  differs  widely  from  the  na- 
tural pafTion  which  comprehends  the  whole  fex  j  and 
D  the 
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(a)  Violent  love,  without  affection,  is  finely  exemplified  in  the  following  flory.  When  Conftantinople  was 
taken  by  the  Turks,  Irene,  a  young  Greek  of  an  illuftrious  family,  fell  into  the  hands  of  Mahomet  II.  who 
was  at  that  time  in  the  prime  of  youth  and  glorv.  His  favage  heart  being  fubdued  by  her  charms,  he  ihut  h:m- 
felf  up  with  her,  denying  accefs  even  to  his  minifters.  Lo\  e  obtained  fuch  afcendant  as  to  make  him  frequent- 
ly abandon  the  army,  and  fly  to  his  Irene.  War  relaxed,  for  viftory  was  no  longer  the  monarch's  favourite 
paQion.  The  foldiers,  accuflomed  to  booty,  began  to  miirmur,  and  the  infeftion  fpread  even  among  the  com- 
manders. The  Bafha  Multapha,  confultlng  the  fidelity  he  owed  his  matter,  was  the  firfl  who  durft  acquaint 
him  of  the  difcourfes  held  publicly  to  the  prejudice  of  his  glory.  The  fultan,  after  a  gloomy  filence,  formed 
his  refolution.  He  ordered  Multapha  to  affemble  the  troops  next  morning  ;  and  then  with  precipitation  re- 
tired to  Irene's  apartment.  Never  before  did  that  princefs  appear  fo  charming  ;  never  before  did  the  prince 
beflow  fo  many  warm  carefTes.  To  give  a  new  luflre  to  her  beauty,  he  exhorted  her  women  next  morning  to 
beftow  their  utmoft  art  and  care  on  her  drefs.  H"  took  her  by  the  hand,  led  her  into  the  middle  of  the  army, 
and  pulling  off  her  veil,  demanded  of  the  balhas  with  a  fierce  look,  \vhether  they  had  ever  beheld  fuch  a  beauty  ? 
After  an  awful  paufe,  Mahomet  with  one  hand  laying  hold  of  the  young  Greek  by  her  beautiful  locks,  and 
with  the  other  puUing  out  his  fcimitar,  fevered  the  head  from  the  body  at  one  ftroke.  Then  turning  to  his 
grandees,  with  eyes  wild  and  furious,  "  This  fword  (fays  he),  when  it  is  my  will,  knov.-s  to  cut  the  ba'ids  of 
iove."  However  ftrange  it  may  appear,  we  learn  from  experience,  that  defire  of  enjoyment  may  confilt  with 
the  mofl  brutal  averfion,  direfted  both  to  the  fame  woman.  Of  this  v:t  have  a  noted  example  in  the  firft  book 
of  Sully's  Memoirs ;  to  which  we  refer  the  reader. 
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the  habitual  rclifn  for  a  particular  dilli,  is  far  from  be- 
I  ing  the  fame  with  a  vague  appetite  for  food.  That 
difference  notwilhflanding,  it  is  Hill  remarkable,  that 
nature  hath  enforced  the  gratification  of  certain  natu- 
ral appetites  cffential  to  the  fpecies,  by  a  pain  of  the 
fame  fort  with  that  which  habit  produccth. 

The  pain  of  habit  is  lefs  under  our  power  than  any 
other  pain  that  arifes  from  want  of  gratification  :  hun- 
ger and  thirft  are  more  eafily  endured,  efpecially  at 
firll,  than  an  unufual  intermilTion  of  any  habitual  plea- 
fure  :  perfons  are  often  heard  declaring,  they  would 
forego  lleep  or  food,  rather  than  tobacco.  We  muft 
not,  however,  conclude,  that  the  gratification  of  an 
habitual  appetite  affords  the  fame  delight  with  the  gra- 
tification of  one  that  is  natural  :  far  from  it ;  the  pain 
of  want  only  is  greater. 

The  ilow  and  reiterated  afts  that  produce  a  habit, 
ftrengthen  the  mind  to  enjoy  the  habitual  pleafure  in 
greater  quantity  and  more  frequency  than  originally  ; 
and  by  that  means  a  habit  of  intemperate  gratification 
is  often  formed  ;  after  unbounded  a£t$  of  intemperance, 
the  habitual  relifh  is  foon  reftored,  and  the  pain  for 
want  of  enjoyment  returns  with  frefli  vigour. 

The  caufes  of  the  prefent  emotions  hitherto  in  view, 
are  either  an  individual,  fuch  as  a  companion,  a  cer- 
tain dwelling-place,  a  certain  amufement ;  or  a  par- 
ticular fpecies,  fuch  as  coffee,  mutton,  or  any  other 
food.  But  habit  is  not  confined  to  fuch.  A  conftant 
train  of  trifling  diverfions  may  form  fuch  a  habit  in 
the  mind,  that  it  cannot  be  cafy  a  moment  without 
amufement ;  a  variety  in  the  objefts  prevents  a  habit 
as  to  any  one  in  particular  :  but  as  the  train  is  uniform 
with  refpedl  to  amufement,  the  habit  is  formed  accor- 
dingly J  and  that  fort  of  habit  may  be  denominated 
«  generic  habit,  in  oppofition  to  the  former,  which  is  a 
fpecific  habit.  A  habit  of  a  town-life,  of  country-fports, 
of  folitude,  of  reading,  or  of  buflnefs,  where  fufficient- 
ly  varied,  are  Inftances  of  generic  hatits.  Every  fpe- 
cific habit  hath  a  mixture  of  the  generic  ;  for  the  ha- 
bit of  any  one  fort  of  food  makes  the  talle  agreeable, 
and  we  are  fond  of  that  tafte  wherever  found.  Thus 
a  man  deprived  of  an  habitual  objeft,  takes  up  with 
what  moll  referables  it ;  deprived  of  tobacco,  any  bit- 
ter herb  will  do  rather  than  want  ;  a  habit  of  punch 
makes  wine  a  good  refource  :  acculiomed  to  the  fweet 
fociety  and  comforts  of  matrimony,  the  man  unhap- 
pily deprived  of  his  beloved  objefV,  inclines  the  foon- 
r.i  to  a  fecond.  In  general,  when  we  are  deprived  of  a 
habitual  objeft,  we  are  fond  of  its  qualities  in  any  other 
objeft. 

The  reafons  are  affigncd  above,  why  the  caufes  of 
intenfe  pleafure  become  not  readily  habitual  :  but  now 
wc  difcover,  that  thefe  reafons  conclude  only  againft 
fpecific  habits.  In  the  cafe  of  a  weak  pleafure,  a  ha- 
bit is  formed  by  frequency  and  uniformity  of  reitera- 
tion, which,  in  the  cafe  of  an  intenfe  pleafure,  pro- 
duceth  fatiety  and  difguft.  But  it  is  remarkable,  that 
fatiety  and  difguft  have  no  cffeft,  except  as  to  that 
thing  fingly  which  eccafions  them  j  a  furfeit  of  honey 
produceth  not  a  loathing  of  fugar ;  and  intemperance 
with  one  woman  produceth  no  difrelifh  of  the  fame 
pleafure  with  others.  Hence  it  is  eafy  to  account  for 
a  generic  habit  in  any  intenfe  pleafure  ;  the  delight 
we  bad  in  the  gratification  of  the  appetite,  inflames 
the  imagination,    and  piakes  us  fearchj  with   aviditj^, 
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for  the  fame  gratification  in  whatever  other  objed  it 
can  be  found.  And  thus  uniform  frequency  in  grati- 
fying the  fame  paffion  upon  different  objetls,  produ- 
ceth  at  length  a  generic  habit.  In  this  manner  one 
acquires  an  habitual  delight  in  high  and  poignant  fau- 
ces, rich  drefs,  fine  equipages,  crowds  of  company,  and 
in  ^vhatever  is  commonly  termed  phafurc.  'I'here  con- 
curs, at  the  fame  time,  to  introduce  this  habit,  a  pe- 
culiarity obferved  above,  that  reiteration  of  ads  en- 
larges the  capacity  of  the  mind  to  admit  a  more  plen- 
tiful gratification  than  originally,  with  regard  to  fre- 
quency, as  well  as  quantity. 

Hence  it  appears,  that  though  a  fpecific  habit  can- 
not be  formed  but  upon  a  moderate  pleafure,  a  gene- 
ric habit  may  be  formed  upon  any  fort  of  pleafure, 
moderate  or  immoderate,  that  hath  variety  of  objeds. 
The  only  difference  is,  that  a  weak  pleafure  runs  na- 
turally into  a  fpecific  habit ;  whereas  an  intenfe  plea- 
fure is  altogether  averfe  to  fuch  a  habit.  In  a  word, 
it  is  only  in  lingular  cafes  that  a  moderate  pleafure 
produces  a  generic  habit  ;  but  an  intenfe  pleafure  can- 
not produce  any  other  habit. 

The  appetites  that  refped  the  prefervation  and  pro- 
pagation of  the  fpecies,  are  formed  into  habit  in  a  pe- 
culiar manner ;  the  time  as  well  as  meafure  of  their 
gratification  is  much  under  the  po^ver  of  cuftora  ; 
which,  introducing  a  change  upon  the  body,  occafions 
a  proportional  change  in  the  appetites.  Thus,  if  the 
body  be  gradually  formed  to  a  certain  quantity  of  food 
at  ftated  times,  the  appetite  is  regulated  accordingly  •, 
and  the  appetite  is  again  changed,  when  a  different 
habit  of  body  is  introduced  by  a  different  pradice. 
Here  it  ^vould  feem,  that  the  change  is  not  made  upon 
the  mind,  which  is  commonly  the  cafe  in  psiffiv-e  ha- 
bits, but  upon  the  body. 

When  rich  food  is  brought  down  by  ingredients  of 
a  plainer  tafte,  the  compofition  is  fufceptible  of  a  fpe- 
cific habit.  Thus  the  fweet  tafte  of  fugar,  rendered 
lefs  poignant  in  a  mixture,  may,  in  courfe  of  time, 
produce  a  fpecific  habit  for  fuch  mixture.  As  mode- 
rate pleafures,  by  becoming  more  intente,  tend  to  ge- 
neric habits  ;  fo  intenfe  pleafures,  by  becoming  more 
moderate,  tend  to  fpecific  habits. 

The  beauty  of  the  human  figure,  by  a  fpecial  re- 
commendation of  nature,  appears  to  us  fupreme,  amid 
the  great  variety  of  beauteous  forms  beliowed  upon 
animals.  The  various  degrees  in  which  individuals 
enjoy  that  property,  render  it  an  objed  fometimes 
of  a  moderate,  fometimes  of  an  intenfe,  palTion.  The 
moderate  paffion,  admitting  frequent  reiteration  with- 
out diminution,  and  occupying  the  mind  without  ex- 
haufting  it,  turns  gradually  ftronger  till  it  become  a 
habit.  Nay,  inftances  are  not  wanting,  of  a  face  at 
firft  dilagreeable,  afterwards  rendered  indifferent  by 
familiarity,  and  at  length  agreeable  by  cuftom.  On 
the  other  hand,  confummate  beauty,  at  the  very  firft 
glance,  fills  the  mind  fo  as  to  admit  no  increafe.  En- 
joyment leffens  the  pleafure  •,  and  if  often  repeated, 
ends  commonly  in  fatiety  and  difguft.  The  impref- 
fions  made  by  confummate  beauty,  in  a  gradual  fuc- 
ceflion  from  lively  to  faint,  conftitute  a  feries  oppofite 
to  that  of  faint  impreflions  waxing  gradually  more 
lively,  till  they  produce  a  Ipecific  habit.  But  the  mind 
when  Bccuftomed  to  beauty  contrads  a  relilh  for  it  in 
general,  though  ojten  repelled  from  particular  objeds 

by 


C     U     S  [     ; 

Ciiftom     by  the  pain  of  fatiety  ;   and  thus  a   generic   habit  is 

md  H^bit.  fijrmed,  of  which   iiiconflanry  in  love  is  tlie  neceflary 

*         confequence  ;  for  a  generic  habit,  comprehending  every 

beautiful  object,  is  an  invincible  obllruftion  to  a  fpeci- 

fic  habit,  which  is  confined  to  one. 

But  a  matter  which  is  of  great  Importance  to  the 
youth  of  both  fexe?,  deferves  more  than  a  curfory 
view.  Though  the  plcafant  emotion  of  beauty  differs 
widely  from  the  corporeal  appetite,  yet  when  both 
are  direfted  to  the  fame  objeft,  they  produce  a  very 
flrong  complex  paflion  ;  enjoyment  in  that  cafe  mult 
be  exquifue  ;  and  therefore  more  apt  to  produce  fa- 
tiety than  in  any  other  cafe  whatever.  This  is  a  ne- 
ver-failing effecf,  where  confummate  beauty  in  the 
one  party,  meets  with  a  warm  imagination  and  great 
fenfibility  in  the  other.  What  we  are  here  explain- 
ing, is  true  without  exaggeration  ;  and  they  muft  be 
infeniible  upon  whom  it  makes  no  impreflion  :  it  de- 
ferves well  to  be  pondered  by  the  young  and  the  amo- 
rous, who,  in  forming  the  matrimonial  fociety,  are  too 
often  blindly  impelled  by  the  animal  pleafure  merely, 
inflamed  by  beauty.  It  may  indeed  happen,  after  the 
pleafure  is  gone,  and  go  it  muft  with  a  fvvift  pace, 
that  a  new  connexion  is  formed  upon  more  dignified 
and  more  laliing  principles  :  but  this  is  a  dangerous 
experiment  •,  for  even  fuppofing  good  fenfe,  good  tem- 
per, and  internal  merit  of  every  fort,  yet  a  new  con- 
nexion upon  fuch  qualifications  is  rarely  formed  :  it 
commonly,  or  rather  always  happens,  that  fuch  quali- 
fications, the  only  folid  foundation  of  an  indilToluble 
connexion,  are  rendered  altogether  invifible  by  fatiety 
of  enjoyment  creating  difguft. 

One  effeft  of  cuftora,  diflFerent  from  any  that  have 
been  explained,  mufl  not  be  omitted,  becaufe  it  makes 
a  great  figure  in  human  nature  :  though  cuftom  aug- 
ments moderate  pleafures,  and  leflens  thofe  that  are 
iiitenfe,  it  has  a  different  effect  with  refpect  to  pain  •, 
for  it  blunts  the  edge  of  every  fort  of  pain  and  diftrefs, 
feint  or  acute.  Uninterrupted  mifery,  therefore,  is 
attended  with  one  good  effeft  :  if  its  torments  be  in- 
ceffant,  cuftom  hardens  us  to  bear  them. 

The  changes  made  in  forming  habits  are  curious. 
Moderate  pleafures  are  augmented  gradually  by  reite- 
ration, till  they  become  habitual ;  and  then  are  at 
their  height  :  but  they  are  not  long  ftationary  :  for 
from  that  point  they  gradually  decay,  till  they  vanilh 
altogether.  The  pain  occafioned  by  want  of  gratifica- 
tion runs  a  different  courfe :  it  increafes  uniformly  j 
and  at  laft  becomes  extreme,  when  the  pleafure  of 
gratification  is  reduced  to  nothing. 

It  fo  falb  out, 


That  what  we  have  we  prize  not  to  the  worth. 
While  we  enjoy  it  ;  but  being  lack'd  and  loft, 
Why  then  we  rack  the  value  ;  then  we  find 
The  virtue  that  poffelTion  would  not  fhow  us 
Whilft  it  was  ours. 

Much  ado  about  Nothing,  Aft  iv.  fc.  3. 

The  effeft  of  cuftom  with  relation  to  a  fpecific  habit 
is  difplayed  through  all  its  varieties  in  the  ufe  of  to- 
bacco. The  tafte  of  that  plant  is  at  firft  extremely 
unpleafant  :  our  difguft  leffens  gradually  till  it  vanilh 
altogether  ;  at  which  period  the  tafte  is  neither  agree- 
able not  difagreeable  :  continuing  the  ufe  of  the  plant, 
we  begin  to  relilh  it ;  and  our  relifti  improves  by  ufe, 
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till  it  arrive  "at  perfeftion  :  from  that  period  it  gradu-  Cuftcm. 
ally  decays,  while  the  habit  is  in  a  ftatc  of  increment,  """  """"^ 
and  confc(iuently  the  ]iain  of  want.  The  relult  is,  that 
wlien  the  habit  has  acc|uircd  its  grcateft  vigour,  the 
relilli  is  gone  ;  and  accordingly  we  often  fmoke  and 
take  fnuft  habitually,  without  fo  much  as  being  con- 
fcious  of  the  operation.  We  muft  expeft  gratification 
after  the  pain  of  want ;  the  pleafure  of  which  gratifi- 
cation is  the  greateft  when  the  habit  is  the  moft  vi- 
gorous :  it  is  of  the  lame  kind  with  the  pleafure  one 
feels  upon  being  delivered  from  the  rack.  This  plea- 
fure, however,  is  but  occafionally  the  effect  of  habit  ; 
and,  liowever  exquifite,  is  avoided  as  much  as  pollible 
becaufe  of  the  pain  that  precedes  it. 

With  regard  to  the  pain  of  want,  we  can  difcover 
no  difference  between  a  generic  and  a  fpecific  habit ; 
but  thefe  habits  differ  widely  with  refpeit  to  the  pofi- 
tive  pleafure.  We  have  had  occafion  to  obferve,  that 
the  pleafure  of  a  fpecific  habjt  decays  gradually  till  it 
turn  imperceptible  :  the  pleafure  of  a  generic  habit, 
on  the  contrary,  being  fupported  by  variety  of  gratifi- 
cation, fuffers  little  or  no  decay  after  it  comes  to  its 
height.  However  it  may  be  with  other  generic  ha- 
bits, the  obfcrvation  certainly  holds  with  refpeft  to  the 
pleafures  of  virtue  and  of  knowledge  :  the  pleafure  of 
doing  good  has  an  unboimded  fcope,  and  may  be  fo 
varioufly  gratified  that  it  can  never  decay :  fcience  is 
equally  unbounded  ;  our  appetite  for  knowledge  ha- 
ving an  ample  range  of  gratification,  where  difcove- 
ries  are  recommended  by  novelty,  by  variety,  by  uti- 
lity, or  by  all  of  them. 

In  this  intricate  inquiry,  we  have  endeavoured,  but 
without  fuccefs,  to  dilcover  by  what  particular  means 
It  is  that  cuftora  hath  influence  upon  us  :  and  now 
nothing  feems  left,  but  to  hold  our  nature  to  be  fo  fra- 
med as  to  be  fufceptible  of  fuch  influence.  And  fup- 
pofing it  purpofely  fo  framed,  it  will  not  be  difficult  to 
find  out  feveral  important  final  caufes.  That  the  power 
of  cuftom  is  a  happy  contrivance  for  our  good,  cannot 
have  efcaped  any  one  who  reflefts,  that  bufinefs  is  our 
province,  and  pleafure  our  relaxation  only.  Now  fa- 
tiety is  neceffary  to  check  exquifite  pleafures,  which 
otherwife  would  engrofs  the  mind,  and  unqualify  us 
for  bufinefs.  On  the  other  hand,  as  bufinefs  is  fome- 
times  painful,  and  is  never  pleafant  beyond  modera- 
tion, the  habitual  increafe  of  moderate  pleafure,  and 
the  converfion  of  pain  into  pleafure,  are  admirably 
contrived  for  difappointing  the  malice  of  fortune,  and 
for  reconciling  us  to  whatever  courfe  of  life  may  be 
our  lot  : 

Ho\v  ufe  doth  breed  a  habit  in  a  man  ! 
This  fliadowy  defert,  unfrequented  woods, 
I  better  brook  than  flourilhing  peopled  towns. 
Here  I  can  fit  alone,  unfeen  of  any. 
And  to  the  nightingale's  complaining  notes 
Tune  my  diftrcffes,  and  record  my  woes. 

Two  Gentlemen  of  Verona,  Aft  v.  fc.  4. 

As  the  foregoing  diftinftions  between  intenfe  and 
moderate,  hold  in  pleafure  only,  every  degree  of  pain 
being  foftened  by  time,  cuftom  is  a  catholicon  for  pain 
and  diftrefs  of  every  fort  \  and  of  that  regulation  the 
final  caufe  requires  no  illuftration. 

Another  final  caufe  of  cuftom  will  be  highly  rehftied 

by   every  perfin  of  humanity,  and  yet  has  in  a  great 
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menfurc  beer,  overlooked  ;  which  is,  that  cuftom  hath 
a  greater  inriucncc  than  any  other  knovni  caufe,  to 
put  the  rich  and  the  poor  upon  a  level ;  weak  plea- 
iiues,  the  ihare  of  the  latter,  become  fortunately 
flronger  by  cuftom  ;  ^vhile  voluptuous  pleafures,  the 
fliare  of  the  former,  are  continually  lofing  ground 
by  fatiety.  Men  of  fortune,  who  poflefs  palaces,  fump- 
luous  gardens,  rich  fields,  enjoy  them  lefs  than  paiTen- 
ijers  do.  The  goods  of  Fortune  are  not  unequally 
ililbibuted  ;  the  opulent  poffefs  %vhat  others  enjoy. 

And  indeed,  if  it  be  the  efFecl  of  habit,  to  produce 
the  paint  of  want  in  a  high  degree  while  there  is  little 
pleafure  in  enjoyment,  a  voluptuous  life  is  of  all  the 
lead  to  be  envied.  Thofe  \vho  are  haliituated  to  high 
feeding,^^  eafy  vehicles,  rich  furniture,  a  crowd  of  va- 
lets, much  deference  and  flattery,  enjoy  but  a  fmall 
ihare  of  happincfs,  while  they  are  expofed  to  mani- 
fold diifrefles.  To  fuch  a  man,  enflaved  by  eafe  and 
luxury,  even  the  petty  inconveniences  in  travelling,  of 
a  rough  road,  bad  ^veather,  or  homely  fare,  are  feri- 
ous  evils  :  he  lofes  his  tone  of  mind,  turns  peeviih,  and 
would  wreak  his  refentment  even  upon  the  common 
accidents  of  life.  Better  far  to  ufe  the  goods  of  For- 
tune with  moderation  :  a  man  who  by  temperance 
■and  aftivity  hath  acquired  a  hardy  conllitution,  is  on 
the  one  hand,  guarded  againfl:  external  accidents  ;  and, 
on  the  other,  is  provided  with  great  variety  of  enjoy- 
ment ever  at  comman.d. 

We  ihall  clofe  this  branch  of  the  fubjeft  with  an 
article  more  delicate  than  abftrufe,  viz.  what  authority 
cuftom  ought  to  have  over  our  tafte  in  the  fine  arts. 
One  particular  is  certain,  that  we  cheerfully  abandon 
to  the  authority  of  cuflom  things  that  nature  hath  left 
indifferent.  It  is  cuftom,  not  nature,  that  hath  efta- 
blilhed  a  difference  between  the  right  hand  and  the 
left,  fo  as  to  make  it  aivkward  and  difagreeable  to  ufe 
the  left  where  the  right  is  commonly  ufed.  The  va- 
rious colours,  though  they  affect  us  differently,  are  all 
of  them  agreeable  in  their  purity  :  but  cuftom  has 
regulated  that  matter  in  another  manner  ;  a  black  fkin 
upon  ,  a  hunian  being,  is  to  us  difagreeable  ;  and  a 
white  fkin  probably  not  lefs  fo  to  a  negro.  Thus 
things,  originally  indifferent,  become  agreeable  or  dif- 
agreeable by  the  force  of  cuftom.  Nor  will  this  be 
furprifing  after  the  difcovery  made  above,  that  the 
original  agreeablenefs  or  dilagreeablenefs  of  an  objeft 
is,  by  the  influence  of  cuftom,  often  converted  into 
the  oppcfite  quality. 

Proceeding  to  matters  of  tafte,  where  there  is  natu- 
rally a  preference  of  one  thing  before  another ;  it  is 
certain,  in  the  firft  place,  that  our  faint  and  more  de- 
licate feelings  are  readily  fufceptible  of  a  bias  from 
cullotn  ;  and  therefore  that  it  is  no  proof  of  a  defec- 
tive tafle,  to  find  thefe  in  fome  meafure  influenced 
by  cuftora  ;  drefs  and  the  modes  of  external  behavi- 
our are  regulated  by  cuflcm  in  every  country ;  the 
deep  red  or  vermilion  with  which  the  ladies  in  France 
cover  their  cheeks,  appears  to  them  beautiful  in  fpite 
-of  nature ;  and  ilrangers  carinot  altogether  be  jufti- 
fted  in  condemning  that,  practice,  confidering  the  law- 
ful authority  of  cuftom,  or  of  the  faftiion,  as  it  is  call- 
ed ;  It  is  told  of  the  people  who  inhabit  the  fkirts  of 
the  Alps  facing  the  north,  that  the  fwelling  they  uni- 
verfally  have  in  the  neck  is  to  them  agreeable^  So 
fsu  haj  cuftpm  power  to   change  the   r.;:ur:  cf  things, 
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and  to  make  an  objeft  originally  difagreeable  take  on     ruftom 
an  oppofitc  appearance.  an<l  Hihitt 

But  as  to  every  particular  that  can  be  denominated  ^~~~' 

proper  or  improper,  right  or  wrong,  cuftom  has  little 
authority,  and  ought  to  have  none.  The  principle  of 
duty  takes  naturally  place  of  every  other ;  and  it  ar- 
gues a  ftiameful  weaknefs  or  degeneracy  of  mind,  to 
find  it  in  any  cafe  fo  far  fubdued  as  to  fubmit  to  cuf- 
tom. 

II.  Effe&s  of  Cii/lom  and  Habil  in  the  Animal  Econo- 
my. Thefe  may  be  reduced  to  five  heads  :  i .  On  the 
fimple  folids.  2.  On  the  organs  of  fenfe.  3.  On  the 
moving  power.  4.  On  the  whole  nervous  power. 
5.   On  the  fylfem  of  blood-veffels. 

1.  EffeEis  on  the  Simple  Solids.  Cuftom  determines 
the  degree  of  flexibility  of  which  they  are  capable. 
By  frequently  repeated  flexion,  the  feveral  particles  of  \ 
which  thefe  folids  coniift  are  rendered  more  fupple 
and  moveable  on  each  other.  A  piece  of  catgut,  e.  g. 
when  on   the   ftretch,  and  having  a  weight  appended 

to  its  middle,  will  be  bended  thereby  perhaps  half  an 
inch  ;  afterwards,  by  frequent  repetitions  of  the  fame 
weight,  or  by  increafing  the  weight,  the  flexibility 
will  be  rendered  double.  The  degree  of  flexibility  has 
a  great  effetl  in  determimng  the  degree  of  ofcillation , 
provided  that  elafticity  is  not  affefted  ;  if  it  go  beyond 
this,  it  produces  flaccidity.  Again,  cuftom  determines 
the  degree  of  tenCon  ;  for  the  fame  elaftic  chord  that 
now  ofcillates  in  a  certain  degree  of  tenfion,  will,  by 
frequent  repetition  of  thefe  ofcillations,  be  fo  far  re- 
laxed, that  the  extenlion  muft  be  renewed  in  order  to 
produce  the  fame  tenfion,  and  confequently  the  fame 
vibrations,  as  at  firft.  This  appears  in  many  inftances 
in  the  animal  economy,  as  when  different  mufcles  con- 
cur to  give  a  fixed  point  or  tenfion  to  each  other  j 
and  thus  a  weakly  child  totters  as  it  walks  ;  but  by 
giving  it  a  weight  to  carry,  and  by  thus  incraafing  the 
tenfion  of  the  lyftem,  it  walks  more  fteadily.  In  like 
manner,  the  fullnefs  of  the  fyftem  gives  ftrength,  by 
diftending  the  veffels  everywhere,  and  fo  giving  ten- 
fion :  hence  a  man,  by  good  nourifliment,  from  being 
weak,  acquires  a  great  increafe  of  ftrength  in  a  few 
days  :  and,  on  the  other  hand,  evacuations  weaken  by 
taking  off  the  tenfion. 

2.  Effeds  on  the  Organs  of  Senfe.  Repetition  gives 
a  greater  degree  of  fenfibility,  in  fo  far  only  as  it  ren- 
ders perception  more  accurate.  Repetition  alone  gives 
lafting  imprelTion,  and  thus  lays  the  foundation  of  me- 
mory ;  for  fingle  impreffions  are  but  retained  for  a 
ftiort  time,  and  are  foon  forgot.  Thus  a  perfon,  who 
at  prefent  has  little  kno^vledge  of  cloths,  ^vill  by  fre- 
quently handling  them,  acquire  a  fkill  of  difcerning 
them,  which  to  others  feems  almoft  impolTible.  Many 
are  apt  to  miftake  this  for  a  nicer  fenfibility,  but  they 
are  much  miftaken  ;  for  it  is  an  univerfal  law,  that  the 
repetition  of  ImprelTion  renders  us  lefs  acute.  This  is 
well  illuftrated  by  the  operation  of  medicines  ;  for  all 
medicines  which  aft  on  the  organs  of  fenfe  mull,  after 
fome  time,  be  increafed  in  their  dole  to  produce  the 
fame  effefts  as  at  firft.  This  affords  a  rule  in  pratiice 
with  regard  to  thefe  medicines ;  it  becoming  nccclTary, 
after  a  certain  time,  to  change  one  medicine  even 
for  a  weaker  of  the  lame  nature.  Thus  medicines 
which  even  have  no  great  apparent  force,  are  found, 
by  Igng  ufe,  to  deftroy  the   liaifibility  of  the  fyftem  to 
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Cndotn  Other  imprelTions.  But  to  this  general  rule,  that,  by 
and  Hahi'-reoetitioii,  the  force  of  impreffions  is  more  and  more 
'"""  '  diminiihed,  there  are  feme  exceptions.  Thus  perfons, 
by  a  ftrong  emetic,  have  had  their  ftomachs  rendered 
fo  irritable,  that  one  23th  of  the  firft  dole  was  fuiKcient 
to  produce  the  fame  eft'eft.  This,  however,  oftener 
takes  place  when  the  vomit  is  repeated  every  day ; 
for  if  the  fame  vomit  be  given  at  pretty  confiderable 
intervals,  the  general  rule  is  obferved  to  hold  good. 
Thus  two  contrary  effefls  of  habit  are  to  be  noted  ; 
and  it  is  proper  to  obferve,  that  the  greater  irritability 
is  more  readily  produced  when  the  firrt  imprelTion  is 
great,  as  in  the  cafe  firft  given  of  the  ftrong  emetic. 
This  may  be  further  illuftrated  by  the  effeft  of  fear, 
which  is  commonly  obferved  to  be  diminiihed  on  repe- 
tition ;  which  can  only  be  attributed  to  curtom  ;  while, 
on  the  other  hand,  there  are  inftances  of  perfons,  who, 
hanng  once  got  a  great  fright,  have  for  ever  after 
continued  flaves  to  fears  excited  by  impreflions  of  the 
like  kind,  however  flight ;  which  rauft  be  imputed  en- 
tirely to  excefs  of  the  firft  imprefTion,  as  has  been  al- 
ready obferved.  To  this  head  alfo  belongs  the  alTo- 
ciation  of  ideas,  which  is  the  foundation  of  memory 
and  all  our  intcUeftual  faculties,  and  is  entirely  the 
efFeft  of  cuftom  :  with  regard  to  the  body  alfo,  thefe 
aflbciations  often  take  place.  And  fometimes,  in  pro- 
ducing effefts  on  the  body,  aflbciations  feemingly  op- 
pofite  are  formed,  \vhich,  through  cuftom,  become  ab- 
folutely  neceffary ;  e.  g.  a  perion  long  accuftomed  to 
deep  in  the  neighbourhood  of  a  great  noife,  is  fo  far 
from  being  incommoded  on  that  account,  that  after- 
wards fuch  noife  becomes  neceflary  to  produce  fleep. 
It  will  be  of  ufe  to  attend  to  this  in  medical  praftice  ; 
for  we  ought  to  allow  for,  however  oppolite  it  may 
feem  at  the  time,  whatever  uiually  attended  the  pur- 
pofe  we  defigu  to  effeft.  Thus,  in  the  inftance  of 
fleep,  we  muft  not  exclude  noife  ^vhen  we  want  to  pro- 
cure reft,  or  any  caufe  which  may  feem  oppofite  to 
fuch  an  effeiEl,  provided  cuftom  has  rendered  them  ncr 
cefTary. 

3.  KffeSs  on  the  Moving  Fibres.  A  certain  degree 
of  tenfion  is  neceflary  to  motion,  ^vhich  is  to  be  deter- 
mined by  cuftom  ;  e,  g.  a  fencer,  accuftomed  to  one 
foil,  cannot  have  the  fame  fteadinefs  or  aflivity  with 
one  heavier  or  lighter.  It  is  neceffary  alio  that  every 
motion  ftiould  be  performed  in  the  fame  fituation,  or 
pofture  of  the  body,  as  the  perfon  has  been  accuftomed 
to  employ  in  that  motion.  Thus,  in  any  chirurgical 
operation,  a  certain  pofture  is  recommended  ;  but  if  the 
operator  has  been  accuftomed  to  another,  fuch  a  one, 
however  awkward,  becomes  neceffary  afterwards  to  his 
-right  performance  of  that  operation. 

Cuftom  alfo  determines  the  degree  of  ofcillation  of 
which  the  moving  fibres  are  capable.  A  perfon  accu- 
ftomed to  ftrong  mufcular  exertions  is  quite  incapable 
of  the  more  delicate.  Thus  writing  is  performed  by 
fmall  mufcular  contraftions  •,  but  .if  a  perfon  has  been 
accuftomed  to  ftronger  motions  with  thefe  mufcles,  he 
will  write  with  much  lefs  fteadinefs. 

This  fubjeot  of  tenlion,  formerly  attributed  to  the 
Jimple  fibres,  is  probably  more  ftrictly  applicable  to  the 
moving  :  for  befides  a  tenlion  from  iL-xion,  there  is 
alfo  a  tenfion  from  irritation  and  fympathj  j  e.  g.  the 
.tenfion  of  the  ftomach  from  food,  gives  tenlion  to  the 
whole  body.     Wine  and  fpirituous  liiuors  give  tenfion  : 
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e.  g.  a  perfon  that  is  fo  afTecled  with  tremor  as  fcnrce-  Coflcrs 
ly  to  hold  a  glafs  of  any  of  thefe  liquors  to  his  head,  °"'*  H"'"^; 
has  no  Iconer  fwalloued  it,  than  his  whole  body  be- 
comes fteady  ;  and  after  the  fyftem  has  been  accu- 
ftomed to  fuch"  ftimuli,  if  they  are  not  applied  at  the 
ufual  time,  the  whole  body  becomes  flaccid,  and  of  con- 
fequence  unfteady  in  its  motions. 

Again,  cuftom  gives  facility  of  motion.  This  feems 
to  proceed  from  the  diftenfiou  \vhich  the  nervous 
power  gives  to  the  moving  fibres  themlelves.  But  in 
whatever  manner  it  is  occaiioned,  the  effect  is  obvious  j 
for  any  new  or  unulual  motion  is  performed  with  great 
difliculty. 

It  is  fuppofed  that  fenfation  depends  on  a  commu- 
nication v.-ith  the  fenlorium  commune,  by  means  of  or- 
gans fufiiciently  dillendcd  with  nervous  in.luence.  We 
have  found,  that  fennbllity  is  diminiihed  by  repetition. 
And  we  have  noiv  to  oblerve,  that  in  fome  cafes  it 
may  be  increafed  by  repetition,  owing  to  the  nervous 
power  itfelf  flowing  more  eafily  into  the  part  on  ac- 
count of  cuftom.  Attention  to  a  particular  objecl  may 
alfo  determine  a  greater  influx  into  any  particular  part, 
and  thus  the  fenlibility  and  irritability  of  that  particu- 
lar part  may  be  increafed. 

But  with  regard  to  facility  of  motion,  the  nervous 
power,  no  doubt,  flows  moll  eafily  into  thofe  parts  to 
which  it  has  been  accuftomed  :  yet  facility  of  motion 
does  not  entirely  depend  on  this,  but  in  part  alfo  on 
the  concurrence  of  the  aftion  of  a  great  many  mufcles  ; 
e.  g.  Winflow  has  obferved,  that  in  performing  any 
motion,  a  number  of  mufcles  concur  to  give  a  fixed 
point  to  thofe  intended  chiefly  to  aift,  as  well  as  to  o- 
thers  that  are  to  vary  and  m.odify  their  aftion.  This^ 
however,  is  alfifted  by  repetition  and  the  freer  influx  j  as 
by  experience  we  know  the  proper  attitude  for  giving  a 
fixed  point  in  order  to  perform  any  a£lion  -svitU  facility 
and  fteadinefs. 

Cuftom  gives  a  fpontaneous  motion  alfo,  wiiich  feems 
to  recur  at  ftated  periods,  even  when  the  exciting  caufes 
are  removed.  Thus,  if  the  ftomach  has  been  accuf- 
tomed to  vomit  from  a  particular  medicine,  it  will  re- 
quire a  much  fmaller  dole  than  at  firft,  nay,  even  the 
very  fight  or  remembrance  of  it  will  be  fulficLent  to 
produce  the  effect  :  and  there  are  not  wanting  inftances 
of  habitual  vomiting,  from  the  Injudicious  adminiftra- 
tion  of  emetics.  It  is  on  this  account  that  all  fpaf- 
modic  affeftions  fo  eafily  become  habitual,  and  are  fo 
dilficult  of  cure  •■,  as  we  muft  not  only  avoid  all  the  ex. 
citing  caufes,  even  in  the  fmalleft  degree,  but  alfo 
their  affociations. 

Cuftom  alfo  gives  Ibength  of  motion  ;  ftrength  de- 
pends on  ftrong  ofcillations,.  a  free  and  copious  inilux 
of  the  nervous  power,  and  on  denfe  folids.  But  in 
what  manner  all  thefe  circumftances  have  been  brought 
about  by  repetition,  h;v>  been  already  explained.  .  The 
effeft  of  cuftom  in  producing  ftrength,  may  be  tlius 
illuftrated  :  a  man  that  be;<'.ns  v.ith  Urting  a  calf,  by 
continuing  the  f;me  pra>Sice  every  day,  vvill  be  a'-!e  to 
lift  It  wiien  grort-n  to  the  full  fize  of  a  hull. 

All  this  I;  of  <:onfiderab!e  importanr.;  i.i  the  pradicc 
of  phyfic,  though  but  too  little  rejrirdtJ  ;  for  the  re- 
covery of  weak-  p;ople,  in  a  great  meafure,  .xi'-pends 
on  the  ufe  of  exercife  fuited  to  their  ftrength,  or  n-.rher 
within  it,  frequently  repeated  and  gra.Lnlly  increaitd. 
Farther,  it  is  iieceffary  to  obferve,  that  cuftom  rc<ii;- 
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Cdftcm  late;  tlie  particular  celerity  with  v.liich  each  motion  is 
-sr.l  Habit,  to  be  performed  :  for  a  perfon  accullonicd,  for  a  con- 
'  fiderable  time  to  one  degree  of  celerity,  becomes  ir.ca- 
pable  of  a  greater  j  e.  g.  a  man  accudomed  to  (low 
walking  will  be  out  of  breath  before  he  can  run  20 
paces.  The  train  or  order  in  which  our  motions  are 
to  be  performed  is  alfo  eftablilhed  by  cuftom ;  for  if 
a  man  lialh  repeated  motions,  for  a  certain  time,  in  any 
particular  order,  he  cannot  afterwards  perform  them 
in  any  other.  Cuflom  alfo  very  frequently  affociates 
motions  and  fenfations  :  thus,  if  a  perfon  has  been  in 
ufe  of  afibciating  certain  ideas  with  the  ordinary  lii- 
iiuilus  which  in  health  e.Ncitcs  urine,  without  thefe 
ideas  the  ufual  inclination  will  fcarce  excite  that  ex- 
cretion :  and,  w^hcn  thefe  occur,  will  require  it  even 
in  the  abfence  of  the  primary  exciting  caufe  :  e.  g.  it 
is  very  ordinary  for  a  perfon  to  make  urine  when  go- 
ing to  bed  j  and  if  he  has  been  for  any  length  of  time 
accuflomed  to  do  fo,  he  will  ever  afterwards  make 
urine  at  that  time,  though  otherwife  he  ivould  often 
have  no  fuch  inclination  :  by  this  means  fome  fecre- 
tions  become  in  a  manner  fubjeft  to  the  will.  The 
fame  may  be  faid  of  going  to  ftool ;  and  this  affords 
us  a  good  rule  in  the  cafe  of  coftivenefs  ;  for  by  en- 
deavouring to  fix  a  ftated  time  for  this  evacuation,  it 
will  afteruards,  at  fuch  a  time,  more  readily  return.  It 
is  farther  remarkable,  that  motions  are  infeparably  af- 
fociated  with  other  motions  :  this,  perhaps,  very  often 
proceeds  from  the  neceffary  degree  of  tenfion  ;  but  it 
alfo  often  depends  merely  on  cullom,  an  inftance  of 
which  we  have  in  the  uniform  motions  of  our  eyes. 

4.  EffeBs  on  the  whole  Nervous  Power.  We  have 
found,  that,  by  cuftom,  the  nervous  influence  may  be 
determined  more  eafily  into  one  part  than  another ; 
and  therefore,  as  all  the  parts  of  the  fyftem  are  flrong- 
ly  connefled,  the  fenfibiUty,  irritability,  and  ftrength 
of  any  particular  part  may  be  thus  increafed.  Cu- 
ftom  alfo  has  the  power  of  altering  the  natural  tem- 
perament, and  of  inducing  a  new  one.  It  is  alfo  in 
the  power  of  cuftom  to  render  motions  periodical,  and 
periodically  fpontaneous.  An  inftance  of  this  we  have 
in  fleep,  which  is  commonly  faid  to  be  ouing  to  the 
nervous  power  being  exhaufted,  the  neceflary  confe- 
quence  of  which  is  fleep,  e.  g.  a  reft  of  the  voluntary 
motions  to  favour  the  recruit  of  that  power  ;  but  if 
this  were  the  cafe,  the  return  of  fleep  ihould  be  at  dif- 
ferent times,  according  as  the  caufes  which  diminilh 
the  nervous  influence  operate  more  or  lefs  powerfully  ; 
whereas  the  cafe  is  quite  otheru-ife,  thefe  returns  of 
fleep  being  quite  regular.  This  is  no  lefs  remarkable 
in  the  appetites,  that  return  at  particular  periods,  in- 
dependent of  every  caufe  but  cuftom.  Hunger,  e.  g. 
Is  an  extremely  uneafy  fenfation  ;  but  goes  oft  of  it- 
felf,  if  the  perfon  did  not  take  food  at  the  ufual  time. 
The  excretions  are  farther  proofs  of  this,  e.  g.  going 
to  ftool,  which,  if  it  depended  on  any  particular  irri- 
tation, fhould  be  at  longer  or  ihorter  intervals  accord- 
ing to  the  nature  of  the  aliment.  There  are  many 
other  inftances  of  this  difpofition  of  the  nervous  influ- 
ence to  periodical  motions,  as  the  ftory  of  the  idiot  of 
Stafford,  recorded  by  Dr  Plot  fSpeftator,  N"  447.), 
who,  being  accuftomed  to  tell  the  hours  of  the  church- 
rlock  as  it  ftruck,  told  them  as  exaflly  when  it  did  not 
ftrike  by  its  being  out  of  order.  Montaigne  tells  us 
of   fome  oxen  that  were  employed   in  a  machine  for 
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drawing  water,  who,  after  making  3  So  turns,  which 
was  the  ufual  number,  could  be  ftiraulated  by  no  whip 
or  goad  to  proceed  farlhir.  Infants,  alfo,  cry  for  and 
expcft  the  breall  at  thnfe  times  in  wltich  the  nurfe  has 
been  accuftomed  to  give  it. 

Hence  it  would  appear,  that  tlie  human  economy 
is  fubjeft  to  periodical  n  v\>;utions,  and  that  thefe  hap- 
pen not  oftener  may  k'  imputed  to  variety  •,  and  this 
feems  to  be  the  reafon  -wny  they  happen  oftener  in  the 
body  than  mind,  becaufe  that  is  iubjetl  to  greater  va- 
riety. We  fee  frequent  inftances  of  this  in  difeafes, 
and  in  their  crifes  ;  intermitting  fevers,  epilepfies,  afth- 
mas,  &c,  are  examples  of  periodical  affeftions  t,  and 
that  critical  days  are  not  fo  ftrongly  marked  in  this 
country  as  in  Greece,  and  fome  others,  may  be  im- 
puted to  the  variety  and  inftability  of  our  climate  ;  but 
perhaps  ftill  more  to  the  lefs  fenfibility  and  irritability 
of  our  fyftem  •,  for  the  exhibition  of  medicine  has  little 
eflFeft  in  dift:urbiug  the  crifes,  though  it  be  commonly 
alFigned  as  a  caufe. 

We  are  likewife  fubjeft  to  many  habits  independent 
of  ourfelveS,  as  from  the  revolutions  of  the  celeftial 
bodies,  particularly  the  fun,  which  determines  the  bo- 
dy, perhaps,  to  other  daily  revolutions  befides  fleeping 
and  waking.  There  are  alio  certain  habits  depending 
on  the  feafons.  Our  connections,  likewife,  with  re- 
fpeft  to  mankind,  are  means  of  inducing  habits.  Thus 
regularity  from  aflbciating  in  bulinefs  induces  regular 
habits  both  of  mind  and  body. 

There  are  many  difeafes  which,  though  they  arofe 
at  firft  from  particular  caufes,  at  laft  continue  merely 
through  cuftom  or  habit.  Thefe  are  chiefly  of  the 
nervous  fyftem.  We  fliould  therefore  ftudy  to  coun- 
teraft  fuch  habits  ;  and  accordingly  Hippocrates, 
among  other  things  for  the  cure  of  epilepfy,  orders  an 
entire  change  of  the  manner  of  life.  We  likewife 
imitate  this  in  the  chincough  ;  which  ofter  refifts  all 
remedies,  till  the  air,  diet,  and  ordinary  train  of  life,  are 
changed. 

5.  EffeBs  on  the  Blood-vejfels.  From  what  has  been 
faid  on  the  nervous  power,  the  diftribution  of  the  flitids 
muft  neceflfarily  be  varioufly  affecled  by  cuftom,  and 
with  that  the  diilribution  of  the  different  excretions ; 
for  though  we  make  an  eftimate  of  the  proportion  of 
the  excretions  to  one  another,  according  to  the  climate 
and  feafons,  they  muft  certainly  be  very  much  varied 
by  cuftom. 

On  this  head  we  may  obferve,  that  blood-letting 
has  a  manifert  tendency  to  increafe  the  quantity  of  the 
blood ;  and  if  this  evacuation  be  repeated  at  ftated 
times,  fuch  fymptoms  of  repletion,  and  fuch  motions, 
are  excited  at  the  returning  periods,  as  render  the  ope- 
ration neceflary.  The  fame  has  been  obferved  in  fome 
fpontaneous  hemorrhagies.  Thefe,  indeed,  at  firft, 
may  have  fome  exciting  caufes,  but  afterwards  they 
feem  to  depend  chiefly  on  cuftom.  The  beft  proof  of 
this  is  with  regard  to  the  menftrual  evacuation.  There 
is  certainly  fomething  originally  in  females,  that  deter- 
mines that  evacuation  to  the  monthly  periods.  Con- 
ftant  repetition  of  this  comes  to  fix  it,  independent  of 
ftrong  caufes,  either  favouring  or  preventing  repletion  ; 
e.  g.  blood-letting  will  not  impede  it,  nor  filling  the 
body  induce  it :  and,  indeed,  fo  much  is  this  evacua- 
tion connected  with  periodical  motions,  that  it  is  little 
in  our  power  to  produce  any  effeft  by  medicines  but 
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at  thoi'e  particular  times.  Thus  if  we  would  relax 
■^  the  uterine  fyftem,  and  bring  back  this  evacuation 
when  lupprefled,  our  attempts  would  be  vain  and  huit- 
lefs,  unlefs  given  at  that  time  when  ihe  menfes  ihould 
have  naturally  returned. 

CUSTOMS,  in  political  economy,  or  the  duties, 
toll,  tribute,  or  tariff,  payable  to  the  king  upon  mer- 
chandilc  exported  and  imported,  foim  a  branch  of  the 
perpetual  taxes.     See  Tax. 

The  coniiderations  upon  which  this  revenue  (or  the 
more  ancient  part  of  it,  which  arofe  only  from  exports) 
was  inverted  in  the  king,  were  faid  to  be  two  :  I.  Be- 
cauie  he  gave  the  fubjed  leave  to  depart  the  kingdom, 
and  to  carry  his  goods  along  with  him.  2.  Becaufe  the 
king  was  bound  of  common  right  to  maintain  and  keep 
up  the  ports  and  havens,  and  to  proteft  the  merchant 
from  pirates.  Some  have  imagined  they  are  called  with 
us  cuJJoins,  becaufe  they  were  the  inheritance  of  the 
king  by  immemorial  ufage  and  the  common  law,  and 
not  ('ranted  him  by  any  llatute  :  but  Sir  Edward  Coke 
hath  clearly  ihown,  that  the  king's  firft  claim  to  them 
was  by  grant  of  parliament  3  Edw.  I.  though  the  re- 
cord thereof  is  not  now  extant.  And  indeed  this  is 
in  exprefs  words  confefTed  by  ftatute  25  Edw.  I.  c.  7. 
wherein  the  king  promiies  to  take  no  cuftoms  from 
merchants,  without  the  common  alTent  of  the  realm, 
*'  faving  to  us  and  our  heirs  the  cuftoms  on  wool, 
fkins,  and  leather,  formerly  granted  to  us  by  the 
commonalty  aforefald."  Thefe  were  formerly  called 
hereditary  aijloms  of  the  crown  ;  and  were  due  on  the 
exportation  only  of  the  faid  three  commodities,  and 
of  none  other  :  which  were  ftyled  the  Jla/tle  commodi- 
ties of  the  kingdom,  becaufe  they  were  obliged  to  be 
brought  to  thofe  ports  where  the  king's  llaple  was 
eftablifhed,  in  order  to  be  there  firft  rated,  and  'then 
exported.  They  were  denominated  in  the  barbarous 
Latin  of  our  ancient  records,  cujluma  (an  appellation 
wh'.ch  feoras  to  be  derived  from  the  French  ^vord  cou- 
Jlum  or  coiitum,  ^vhich  fignifies  toll  or  tribute,  and 
owes  its  own  etymology  to  the  word  coufl,  which  fig- 
nifies price,  charge,  or,  as  we  have  adopted  it  in 
Englilh,  coft^  ;  not  con/uetudines,  which  is  the  language 
of  our  law  whenever  it  means  merely  ulages.  The 
duties  on  wool,  ftieep-fkins  or  woolfells,  and  leather 
exported,  were  called  cujluma  antiqua  Jive  i?>agna,  and 
were  payable  by  every  merchant,  as  well  native  as 
ftranger  :  v.ith  this  difference,  that  merchant-ftran- 
gers  paid  an  additional  toll,  viz.  half  as  much  again  as 
was  paid  by  natives.  The  cujli/ma  parva  et  nova  ivere 
an  impoft  of  3d.  in  the  pound,  due  from  merchant- 
ftrangers  only,  for  all  commodities  as  well  imported  as 
exported ;  which  ^vas  ufually  called  the  aliens  duty, 
and  was  firft  granted  in  3  i  Edw.  I.  But  thefe  ancient 
hereditary  cuftoms,  efpecially  thofe  on  wool  and  wool- 
fells,  came  to  be  of  little  account,  vyhen  the  nation  be- 
came fenfible  of  the  advantages  of  a  home  maiiufaflure, 
and  prohibited  the  exportation  of  wool  by  ftatute  1 1 
Edw.  III.  c.  I. 

Other  cuftoms  payable  upon  exports  and  imports 
were  diftinguiflied  into  fubfidies,  tonnage,  poundage, 
and  other  impofls.  Subfidies  were  fuch  as  were  im- 
pofed  by  parliament  upon  any  of  the  ftaple  commodi- 
ties before  mentioned,  over  and  above  the  cujluma 
antiqua  et  magna :  tonnage  was  a  duty  upon  all  wines 
imported,  over  and  above    the    prifage   and  butlerage 
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aforefald  :  poundage  was  a  duty  irapofed  ad  vatorem,  Cuttonis, 
at  the  rate  of  izd.  in  the  pound,  on  all  other  nier- *'~~>'~'^^ 
chandife  whatfoever  ;  and  the  other  impofts  were  fuch 
as  were  occalionally  laid  on  by  parliament,  as  circum- 
itances  and  times  required.  Thele  diftinJtions  are  now 
in  a  manner  forgotten,  except  by  the  officers  immediate- 
ly concerned  in  this  department ;  their  produce  being 
in  effetl  all  blended  together,  under  the  one  denomina- 
tion of  the  cujioms. 

By  thefe  we  underftand,  at  prefent,  a  duty  or  fub-  Btachjioni, 
fidy  paid  by  the  merchant  at  the  quay  upon  all  im-  Comment. 
ported  as  well  as  exported  commodities,  by  authority 
of  parliament  ;  unlets  where,  for  particular  national 
reafons,  certain  rewards,  bounties  or  drawbacks,  are 
allowed  for  particular  exports  or  imports.  The  cuf- 
toms thus  impofed  by  parliament  are  chiefly  contain- 
ed in  two  books  of  rates,  fet  forth  by  parliamentary 
authority ;  one  figned  by  Sir  Harbottle  Grimefton, 
fpeaker  of  the  houfe  of  commons  in  Charles  II.'s 
time  ;  and  the  other  an  additional  one,  figned  by  Sir 
Spencer  Compton,  fpeaker  in  the  reign  of  George  I. 
to  which  alfo  fubfequent  additions  have  been  made. 
Aliens  pay  a  larger  proportion  than  natural  fubjefts, 
which  is  what  is  now  generally  underftood  by  the  aliens 
duty  ;  to  be  exempted  from  which  is  one  principal 
caufe  of  the  frequent  applications  to  parliament  for  adtii 
of  naturalization. 

Thefe  cuftoms  are  then,  we  fee,  a  tax  immediate- 
ly paid  by  the  merchant,  although  ultimately  by  the 
confumer.  And  yet  thefe  are  the  duties  felt  leal!  by 
the  people :  and  if  prudently  managed,  the  people 
hardly  confider  that  they  pay  them  at  all.  For  the 
merchant  is  eafy,  being  fenfible  he  does  not  pay  them 
for  himfelf ;  and  the  confumer,  who  really  pays  them, 
confounds  them  with  the  price  of  the  commodity  ; 
in  the  fame  manner  as  Tacitus  obferves,  that  the  em- 
peror Nero  gained  the  reputation  of  aboliihing  the 
tax  of  the  fale  of  flaves,  though  he  only  transferred  it 
from  the  buyer  to  the  feller  ;  fo  that  it  was,  as  he  ex- 
preffes  it,  remijfum  mogis  fpecie,  quatn  vi :  quia  ctwi 
"venditor  pendere  Juberetur,  in  partem  pretii  emptoribus 
accrefcelat.  But  this  inconvenience  attends  it  on  tiie 
other  hand,  that  thefe  impofts,  if  too  heavy,  are  a 
check  and  cramp  upon  trade  ;  and  efpecially  when  the 
value  of  the  commodity  bears  little  or  no  proportion 
to  the  quantity  of  the  duty  impofed.  This  in  confe- 
quence  gives  rife  alfo  to  fmuggling,  which  then  be- 
comes a  very  lucrative  employment :  and  its  natural 
and  moft  reafonable  punilhment,  viz.  confifcation  of 
the  commodity,  is  in  fuch  cafes  quite  ineffeiSlual  j  the 
intrinfic  value  of  the  goods,  ivhich  is  all  that  the 
fmuggler  has  paid,  and  therefore  all  that  he  can  lofe, 
being  very  inconliderable  when  compared  with  his 
profpeft  of  advantage  in  evading  the  duty.  Recourfe 
muft  therefore  be  had  to  extraordinary  punilhments 
to  prevent  it ;  perhaps  even  to  capital  ones  :  which 
deftroys  all  proportion  of  punilhment,  and  puts 
murderers  upon  an  equal  footing  with  fuch  as  are 
really  guilty  of  no  natural,  but  merely  a  pofitive  of- 
fence. 

There  is  alfo  another  ill  confequence  attending  high 
impofts  on  merchandife,  not  frequently  confidered, 
but  indifputably  certain  ;  that  the  earlier  any  tax  is 
laid  on  a  commodity,  the  heavier  it  falls  upon  the 
coafumer    in    the    end ;     for   every    trader,    through 
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-Cullom  ■;\hofe  hands  it  paflcs,  muft  have  a  profit,  not  only  up- 
on the  raw  materials  and  his  invn  labour  and  time  in 
_.  preparing  it,  but  alto  upon  the  very  tax  iti'elt,  which 
he  advances  to  the  government ;  othcrwife  he  lofes  the 
ufe  and  intcrell  ot  the  money  ivhich  he  fo  advances. 
To  inftance  in  the  article  tor  ioreign  paper.  The 
merchant  pays  a  duty  upon  importation,  ivhich  he  does 
-not  receive  again  till  he  jifUs  the  commodity,  perhaps 
at  the  end  of  three  months.  He  is  therefore  equally 
entitled  to  a  profit  upon  that  duty  which  he  pays  at  the 
culfomhoufe,  as  to  a  profit  upon  the  original  price 
ivhich  he  pays  to  the  manufacturer  abroad ;  and  con- 
fiders  it  accordingly  in  the  price  he  demands  of  the 
flationer.  When  the  Ifationer  tells  it  again,  he  re- 
quires a  profit  of  the  printer  or  bookfeller  upon  the 
whole  fum  advanced  by  him  to  the  merchants :  and 
the  bookleller  does  not  fail  to  charge  the  full  propor- 
tion to  the  fludent  or  ultimate  conlumer;  who  there- 
fore docs  not  only  pay  the  original  duty,  but  the  pro- 
fits of  thefe  three  intermediate  traders  who  have  fuc- 
cellively  advanced  it  for  him.  This  might  be  carried 
much  farther  in  any  mechanical,  or  more  complicated, 
branch  of  trade. 

CfSTom-Houfe,  an  office  eflablifhed  by  the  king's  au- 
thority in  the  maritime  cities,  or  port  towns,  for  the  re- 
ceipt and  management  of  the  cuftoms  and  duties  of  im- 
portation and  exportation,  impofed  on  merchandifes,  and 
regulated  by  books  of  rates. 

CUSTOS  BREViuM,  the  principal  clerk  belonging 
to  the  court  of  common  pleas,  whofe  bufinefs  it  is  to 
receive  and  keep  all  the  writs  made  returnable  in  that 
court,  filing  every  return  by  itfelf ;  and,  at  the  end  of 
each  term,  to  receive  of  the  prothonotaries  all  the  records 
of  the  nifi  prius,  called  the  pnjleas. 

CvsTOS  Rolulorum,  an  officer  who  has  the  cuftody  of 
the  rolls  and  records  of  the  fetTion  of  peace,  and  alfo  of 
the  commiffion  of  the  peace  itfelf. 

He  ufually  is  fome  perfon  of  quality,  and  always  a 
juftice  of  the  peace,  of  the  quonmi,  in  the  county  where 
he  is  appointed. 

CusTos  Spirituclium,  he  that  exercifes  the  fpiritual 
jurifdiftion  of  a  diocefe,  during  the  vacancy  of  any  fee, 
which  by  the  canon  law,  belongs  to  the  deam  and  chap- 
ter; but  at  prefent,  in  England,  to  the  archbilhop  of  the 
province  by  prefcription. 

Cvsivs  Temporalium,  was  the  perfon  to  whom  a  va- 
cant ice  or  abbey  was  given  by  the  king,  as  fupreme 
lord.  His  office  was,  as  fteward  of  the  goods  and  pro- 
fits, to  give  an  account  to  the  efcheator,  who  did  the 
like  to  the  exchequer. 

CUT-  FEATHER,  in  the  fea-language.  If  a  (hip  has 
too  broad  a  bow,  it  is  common  to  fay,  Jhe  •will  not  cut 
a  feather  i  that  is,  fhe  will  not  pafs  through  the  water 
fo  fwift  as  to  make  it  foam  or  froth. 

Cur-Purfe,  in  Laiv  ;  if  any  perfon  clam  et  feerete, 
and  without  the  knowledge  of  another,  cut  his  purfe  or 
pick  his  pocket,  and  Ileal  from  thence  above  the  value 
of  twelve  pence,  it  is  felony  excluded  clergy. 

CvT-purfes,  o^faccu/arii,  were  more  feverely  punilh- 
ed  than  common  thieves  by  the  Roman  and  Athenian 
laws. 

CvT-Water,  the  fharp  part  of  the  head  of  a  (hip  be- 
low the  beak.       It    is  fo  called,    becaufe  it  cuts  or  di- 
Mdes   the  water  before   it  comes  to  the  bow,  that  it 
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may  not  come  too  uiddenly  to  the  breadtli  of  the  ftiip,  Cut.meowi 
which  would  retard  it.  il 

CUTANEOUS,  in  general,  an  appellation  given  to  .  _'^!"""'£l, 
whatever  belongs  to  the  cutis  or  fldn.     Thus,  we   fay, 
cutaneous  eruptions  :   the  itch  is  a  cutaneous  dileafe. 

CUTH,  or  CuTHAH,  in  j^ncient  Geography,  a  pro- 
vince of  AlTyria,  which,  as  fome  fay,  lies  upon  the  A- 
raxes  and  is  the  fame  ivith  Culh ;  but  others  take  it 
to  be  the  fame  with  the  country  which  the  Greeks  call 
Sufiana,  and  which  to  this  very  day,  fays  Ur  Wells,  is 
by  the  inhabitants  called  Chijeflan.  F.  Calmet  is  of 
opinion  that  Cuthah  and  Scythia  are  the  fame  place, 
and  tliat  the  Cuthites  who  were  removed  into  Samaria 
by  Salmanefer  (2  Kings  xvii.  24.)  eame  from  Cudi  or 
Cuth,  mentioned  in  Gen.  ii.  23.  See  the  article  CusH. 
The  Cuthites  worlhipped  the  idol  Nergal,  Id.  ibid.  30. 
1  hcle  people  were  tranfplanted  into  Samaria  in  the 
room  of  the  Ifraelites,  who  before  inhabited  it.  Calmet  , 
is  of  opinion,  they  came  from  the  land  of  Culh,  or 
Cuthah  upon  the  Araxes ;  and  that  their  firfl  fet- 
tlement  was  in  the  cities  of  the  Medes,  fubdued  by 
Salmanefer  and  the  kings  of  Afiyria  his  predeceflbrs. 
The  Scripture  obferves,  that  tlie  Cuthites,  upon  their 
arrival  in  this  new  country,  continued  to  woriliip  the 
gods  formerly  adored  by  them  beyond  the  Euphrates. 
Efarhaddon  king  of  AiTyria,  who  fucceeded  Senache- 
rib,  appointed  an  Ifraelifii  priefl  to  go  thither,  and  in- 
llruft  them  in  the  religion  of  the  Hebrews.  But 
thefe  people  thought  they  might  reconcile  their  old 
fuperftition  with  the  worfhip  of  the  true  God.  They 
therefore  framed  particular  gods  for  therafelves,  which 
they  placed  in  the  leveral  cities  where  they  dwelt. 
The  Cuthites  then  w'orfhipped  both  the  Lord  and  their 
falfe  gods  together,  and  chofe  the  lowefl  of  the  people 
to  make  prielfb  of  them  in  the  high  places  j  and  they 
continued  this  praiilice  for  a  long  time.  But  after- 
wards they  forfook  the  worihip  of  idols,  and  adhered 
only  to  the  law  of  Mofes,  as  the  Samaritans,  who  are 
defcended  from  the  Cuthites,  do  at  this  day. 

CUTICLE,  the  bC.RF  SKIN.  See  Anatomy  Index. 

CUTICULAR,  the  fame  with  Cutaneous. 

CUTIS,  the  SKIN.     See  Anatomy  Index. 

CUTTER,  a  fmall  veffel,  commonly  navigated  in  the 
channel  of  England.  It  is  fumifhed  with  one  mail,  and 
and  rigged  as  a  floop.  Many  of  thefe  veflTels  are  ufed  in 
in  an  illicit  trade,  and  others  are  employed  by  govern- 
ment to  take  them  ;  the  latter  of  which  are  either  un- 
der the  dire<5fion  of  ti^.t  admiralty  or  cuflom-houfe.  See 
a  reprefentation  of  a  cutter  of  this  fort  in  the  plate  re- 
ferred to  from  the  article  Vessel. 

Cutter,  is  alfo  a  fmall  boat  ufed  by  (hips  of  war. 

Cutter  of  the  Tallies,  an  officer  of  the  exchequer, 
whofe  bulinefs  is  tc  provide  wood  for  the  tallies,  to  cut 
or  notch  th?  fum  paid  upon  them  ;  and  then  to  call  thera 
into  court,  to  be  written  upon.     See  Tally. 

CUTTING,  a  tenn  ufed  in  various  fenfes  and  va- 
rious arts  ,  in  the  general  it  implies  a  divifion  or  fepara- 
tion. 

Cutting  is  particularly  ufed  in  heraldry,  where  the 
fhield  is  divided  into  two  equal  parts,  from  right  to  left, 
parallel  to  the  horizon,  or  in  the  fefie-way. 

The  word  alio  is  applied  to  the  honourable  ordina- 
ries, and  even  to  animals  and  moveables,  when  they  are 
divided    equally  the  fame  way  5    fo,  however,    as  that 
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Cutting    one  moiety  Is  colour,  the  other  metal.      The  ordinaries 

"~~v are  fal.l   to   be  cut,    ccuped,  \vhcn  they  do  not  couie 

full  to  the  extremities  of  the  lliicld. 

Cutting,  in  chirurgery,  denotes  the  operation  of 
extraftin^  the  Hone  out  of  the  bladder  by  fcftion. 
See  Lithotomy,  Surc.kry  InJcx. 

Cutting,  in  coinage.  When  the  lamin:e  or  plates 
©f  the  metal,  be  it  gold,  filver,  or  copper,  are  brought 
to  the  thicknefs  of  the  Ipecics  to  be  coined,  pieces  are 
cut  out,  of  the  thicknef-;,  and  nearly  of  the  weight,  of 
the  intended  coin  ;  \vhich  are  now  called  p/anchets,  till 
the  king's  image  hath  been  [lamped  on  them.  The  in- 
ftrument  wherewith  they  cut,  conlllls  of  two  pieces  of 
fleel,  very  iharp,  and  placed  over  one  another  ;  the 
lower  a  little  hollow,  reprelenting  a  mortar,  the  other 
a  pellle.  The  metal  put  between  the  two,  is  cut  out 
in  the  manner  delcribed  under  CoiN'agk. 

Note.  Medallions,  where  the  relievo  is  to  be  great, 
are  not  cut,  but  calf  or  moulded. 

Cutting,  in  the  manege,  is  when  the  horfe's  feet 
interfere  ;  or  when  with  the  flioe  of  one  foot  he  beats 
off  the  Ikin  from  the  partem  joint  of  another  foot. 
This  is  more  frequent  in  the  hind  feet  than  the  foie  : 
the  caofes  are  either  wearinefs,  n-eaknefs  in  the  reins, 
not  knowing  how  to  go,  or  ill  (hoeing. 

Cutting,  in  painting,  the  laying  one  flrong  lively 
colour  over  another,  without  any  Ihade  or  fotlening. 
The  cutting  of  colours  has  always  a  difagreeable  effecl. 
Cutting  in  wood,  a  particular  kind  of  fculpture 
or  engraving  ;  denominated  fi'om  the  matter  ^vherein  it 
is  employed. 

It  is  ufed  for  various  purpofes  ;  as  for  figured  let- 
ters ;  head  and  tail  pieces  of  books ;  and  even  for 
fchemes  and  other  figures,  to  fave  the  expences  of  en- 
graving on  copper  ;  and  the  prints  and  ilamps  for  pa- 
per, callicoes,  linens,  &c. 

The  invention  of  cutting  in  wood,  as  well  as  that 
in  copper,  is  afcribed  to  a  goldfmith  of  Florence ;  but 
it  is  to  Albert  Durer  and  Lucas  they  are  both  in- 
debted for  their  perfeftion.  See  Engraving  and 
Printing. 

One  Hugo  de  Carpi  invented  a  manner  of  cutting 
in  wood,  by  means  whereof  the  prints  appeared  as  if 
painted  in  clair-obfcurj?.  In  order  to  this,  ke  made 
three  kinds  of  ftamps  for  the  fame  defign  ;  which 
were  drawn  one  after  another  through  the  prefs  for 
the  fame  print  :  they  ivere  fo  condufted,  as  that  one 
fcrved  for  the  grand  lights,  a  fecond  for  the  demi- 
teints,  and  a  third  for  the  outlines  and  the  deep 
fliadows. 

The  art  of  cutting  in  wood  was  certainly  carried 
to  a  very  great  pitch  above  two  hundred  years  ago  ; 
and  might  even  vie,  for  beauty  and  juftnefs,  with  that 
of  engraving  in  copper.  At  prefent  it  is  in  a  low  con- 
dition, as  having  been  long  neglefted,  and  the  appli- 
cation of  artifts  wholly  employed  on  copper,  as  the 
more  eafy  and  promifing  province  :  not  but  that  wood- 
fn  cuts  have  the  advantage  of  thofe  in  copper  on  many 
accounts  •,  chiefly  for  figures  and  devices  in  books ;  as 
being  printed  at :  he  fame  time  and  in  the  fame  prefs 
as  the  letters  ;  whereas  for  the  other  thtr»  -is  required 
a  particular  impreffion.  In  the  reprefentation  of  plants 
and  flowers,  and  in  defigns  for  paper-hangings,  where 
the  outline  only  is  wanted  to  be  printed  in  a  bold 
Vol.  Vil.  Part  I. 
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full  manner,   this  mctliod  will  be  found  cheaper  and 
more  efleftual  than  the  ufe  of  copper-plates.  ' 

The  cutters  in  wood  begin  willi  preparing  a  plank 
or  block  of  the  fize  and  thickncis  required,  and  very 
even  and  fmooth  on  the  fide  to  be  cut  :  for  this,  they 
ul'ually  take  beech,  pear-tree,  or  bo.x  ;  though  the  lat- 
ter is  the  bcft,  as  being  the  clofell,  and  Icalt  liable  to 
be  worm-eaten.  The  wood  being  cut  into  a  proper 
iorm  and  fize,  fliould  be  piimed  as  even  and  truly  as 
poflible  :  it  is  th«n  fit  to  receive  the  drawing  or  chalk- 
ing of  the  defign  to  be  engraved.  But  the  eileif  may 
be  made  more  apparent,  and  the  ink,  if  any  be  ufed 
in  drawing,  be  prevented  from  running,  by  Ipreading 
thinly  on  the  furface  of  the  wood  white  lead  temper- 
ed with  water,  by  grinding  with  a  brulh  pencil,  and 
afterwards  rubbing  it  well  with  a  fine  linen  rag  whilft 
it  is  wet  :  and  when  it  is  dry,  brulhing  oif  any  loofe  or 
powdery  part  with  a  foft  pencil. 

On  this  block  they  draw  their  defign  with  a  pen  or 
pencil,  juft  as  they  would  have  it  printed.  Thofe 
who  cannot  draw  their  own  defign,  as  there  are  many 
who  cannot,  make  ufe  of  a  defign  furnilhed  them  by 
another  ;  faftening  it  upon  the  block  with  palle  made 
of  flour  and  water,  with  a  little  vinegar  or  gum 
tragacanth  j  the  ftrokes  or  lines  turned  towards  the 
wood. 

When  the  paper  is  dry,  they  wa.li  it  gently  over 
with  a  fponge  dipped  in  water  ;  which  done,  tlicy 
take  off  the  paper  by  little  and  little,  Hill  rubbing  it 
a  little  firlf  with  the  tip  of  the  finger  ;  till  at  length 
there  be  nothinjr  left  on  the  block  but  the  ftrokes  of 
ink  that  form  the  defign,  which  mark  out  fo  much  of 
the  block  as  is  to  be  fpared  or  left  ftandlng.  Fi- 
gures are  fometimes  cut  out  of  prints,  by  taking  away 
all  the  white  part  or  blank  paper,  and  cemented  with 
gum-water  to  the  furface  of  the  wood.  The  reft  they 
cut  off,  and  take  away  very  curioufly  with  the  points 
of  very  {harp  knives,  or  little  chifels  or  gravers,  ac- 
cording to  the  bignefs  or  delicacy  of  the  work  :  for 
they  need  no  other  in.lruments. 

It  differs  from  engraving  in  copper,  becaufe  in  the 
former  the  impreffion  comes  from  the  prominent  parts 
or  ftrokes  left  uncut  ;  whereas  in  the  latter,  it  comes 
from  the  channels  cut  in  the  metal. 

The  manner  of  printing  with  wooden  prints  is  much 
more  expeditious  and  eafy  than  that  of  copper-plate  ; 
becaufe  they  require  only  to  be  dipt  in  the  printing- 
ink,  and  imprelTed  on  the  objed  in  the  fame  manner 
and  with  the  fame  apparatus  as  the  letter-printing  is 
managed  :  and  for  purpofes  that  do  not  require  great 
correclnefs,  the  impreffion  is  made  by  the  hand  only, 
a  proper  handle  being  fixed  to  the  middle  of  the  print, 
by  which  it  is  firft  dipped  in  the  ink,  fpread  by  means 
of  a  brufti  on  a  block  of  proportionable  fize  covered 
with  leather  ;  and  then  lifted  up  inftantly,  and  dropped 
■with  fome  little  force  on  the  paper  which  is  to  receive 
the  impreffion. 

Mort  of  our  readers  are  probably  not  ignorant  that 
the  art  of  engraving  on  wood  has  been  revived  of  late 
years,  and  has  been  carried  to  great  perfeflion  by 
MelTrs  Be^vick  of  Newcaftle,  and  other  ingenioibS 
artifts.  Of  this  number  we  may  mention  Mcffi-s  Nef- 
bit  and  Anderlbn  of  London.  The  Natural  Hiftory 
of  (Quadrupeds,  in  one  volume  8vo,  and  the  Natural 
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Cuttings    Hiftory  of   Britidi  Birds,    in  two  volumes,    publilhed 
with  engravings  cut  in  wood  Ijy  INIeflVs  Beivick,  are 
_,  excellent  fpecimens  of  the  degree  of  pcrfeAioH  at  which 
this  art  lias  arrived. 

Cuttings,  or  (lips,  in  Gardening,  the  branches  or 
fprigs  of  trees  or  plants,  cut  or-llipped  off  to  fet  again  : 
which  is  done  in  any  moill  line  earth. 

The  beft  feafon  is  from  Auguil  to  April ;  but  care 
is  to  be  taken,  when  it  is  done,  the  fap  be  not  too  much 
in  the  top,  left  the  cut  die  before  that  part  in  the  earth 
have  root  enough  to  fupport  it :  nor  yet  mull;  it  be  too 
dry  or  fcanty  ;  the  fap  in  the  branches  allifting  it  to 
take  root. 

In  providing  the  cuttings,  fuch  branches  as  have 
joints,  knots,  or  burrs,  are  to  be  cut  off  two  or  three 
inches  beneath  them,  and  the  leaves  to  be  ftripped  off 
fo  far  as  they  are  fet  in  the  earth.  Small  top  branches, 
of  t^vo  or  three  years  growth,  are  iitteft  for  this  opera- 
tion. 

CUTTLE-FISH.  See  Sepia.  The  bone  of  the 
cuttle-fifh  is  hard  on  one  fide,  but  foft  and  yielding  on 
the  other  ;  fo  as  readily  to  receive  pretty  neat  impref- 
fions  from  medals,  &c.  and  afterwards  to  ferve  as  a 
mould  for  cafting  metals,  which  thus  take  the  figure 
of  the  original ;  the  bone  is  likewife  frequently  em- 
ployed for  cleaning  or  polilhing  filver.  This  fi(h  con- 
tains in  a  certain  dirtinft  veffel  a  fluid  as  black  as  ink  ; 
which  it  is  faid  to  emit  when  purfued,  and  thus  to 
conceal  itfelf  by  difcolouring  the  water.  The  parti- 
cular qualities  of  this  liquor  are  not  yet  determined. 
Dr  Leigh  fays,  he  faw  a  letter  which  had  been  -^vritten 
with  it  ten  years  before,  and  ivhich  Hill  continued. 
Some  report  that  the  ancients  made  their  ink  from  it ; 
and  others,  that  it  is  the  bafis  of  China  or  Indian  ink  ; 
but  both  thefe  accounts  appear  to  have  little  founda- 
tiiA.  Plhiy,  fpeaking  of  the  inks  made  ufe  of  in  his 
time,  after  obferving  that  the  cuttle-filh  is  in  this  re- 
fpeft  of  a  wonderful  nature,  adds  exprefsly,  that  ink 
^vas  not  made  from  it. 

CUTTS,  John  Lord,  a  foldier  of  moll  hardy  bravery 
in  King  William's  -wars,  ^vas  fon  of  Richard  Cutts, 
Efq.  of  Matching  in  Effex  ;  where  the  family  were 
fettled  about  the  time  of  Henry  VI.  and  had  a  great 
eftate.  He  entered  early  into  the  fervice  of  the 
duke  of  Monmouth,  was  aid-de-camp  to  the  duke  of 
Lorrain  in  Hungary,  and  fignalized  himfelf  in  a 
very  extraordinary  manner  at  the  taking  of  Buda  by 
the  Imperialilis  in  1686  ;  which  important  place  had 
been  for  near  a  century  and  a  half  in  the  hands  of  the 
Turks.  Mr  Addifon,  in  a  Latin  poem  worthy  of  the 
Auguffan  age,  plainly  hints  at  Mr  Cutts's  dilfinguifii- 
ei  bravery  at  tfiat  fiege.  Reluming  to  England  at 
the  revolution,  he  had  a  regiment  of  foot ;  was  creat- 
ed baron  of  Gowran  in  Ireland,  Dec.  6.  1690  ;  ap- 
pointed governor  of  the  ifle  of  Wight,  April  1 4.  1 693  •, 
was  made  a  major-general ;  and,  when  the  affaffma- 
tion  projeft  was  difcovered,  in  1695-6,  was  captain  of 
the  king's  guard.  In  169S  he  was  complimented  by 
Mr  John  Hopkins,  as  one  to  whom  "  a  double  cro^vn 
was  due,"  as  a  hero  and  a  poet.  He  was  colonel  of 
the  Coldftream,  or  fecond  regiment  of  guards,  in  1701  ; 
when  Mr  Steele,  who  was  indebted  to  his  intereft  for 
a  military  commlflion,  infcribed  to  him  his  firft  work, 
"  The  Chriftian  Hero."  On  the  acceffion  of  (^ueen 
Anne,  he  was  made  a  lieutenant-general  of  the  forces 
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in  Holland  ;  commander  in  chief  of  the  forces  in  Ire- 
land, under  the  duke  of  Ormond,  March  23.  1 704-5  ; 
lind  iifti-rwards  one  of  the  lords  julllces  of  that  kin?- 


doni,  to  keep  him  out  of  the  way  of  nclion  ;  a  circum- 
ilance  which  broke  his  heart.  He  died  at  Dublin, 
•Ian.  26.  1706-7,  and  is  buried  there  in  the  cathedral 
of  Chrift  church.  He  wrote  a  poem  on  the  death  of 
Q^uecn  Mary ;  and  publilhed,  in  1687,  "  Poetical  Ex- 
cicifes,  written  upon  fevcral  occafions,  and  dedicated 
to  her  royal  highnefs  Mary  princefs  of  Orange."  It 
contains,  befides  the  dedication  figned  .[.  Cutts,  verfes 
to  that  princefs  ;  a  poem  on  Wifdom  ;  another  to  Mr 
Waller  on  his  commending  it  ;  Itvtn  more  copies  of 
verfes  (one  of  them  called  La  Mufc  Cavalier,  which  had 
been  afcribed  to  Lord  Peterborough,  and  as  fuch  men- 
tioned by  Mr  Walpole  in  the  lill  of  that  nobleman's 
writings),  and  1 1  fongs  ;  the  whole  compofing  but  a 
very  thin  volume  ;  which  is  by  no  means  fo  icarce  as 
Mr  Walpole  fuppofes  it  to  be.  A  fpecimen  of  his 
poetry  (of  which  the  five  firfl:  lines  are  quoted  by 
Steele  in  his  fifth  Tatler)  is  here  added  ; 

Only  tell  her  that  I  love. 

Leave  the  reft  to  her  and  fate ; 
Some  kind  planet  from  above 
May  perhaps  her  pity  move  ; 

Lovers  on  their  ftars  mult  wait  ; 
Only  tell  her  that  I  love. 
Why,  ch,  why  fiiould  I  defpair  ? 

Mercy's  pidlur'd  in  her  eye  ; 
If  llie  once  vouchfafe  to  hear. 
Welcome  hope,  and  '(velcorae  fear. 

She's  too  good  to  let  me  die  5 
Why,  oh,  why  rtiould  I  defpair  ? 

CUVETTE,  or  CuNETTK,  in  Fortif cation,  is  a 
kind  of  ditch  within  a  ditch,  being  a  pretty  deep 
trench,  about  four  fathoms  broad,  funk,  and  running 
along  the  middle  of  the  great  dry  ditch,  to  hold  wa- 
ter ;  ferving  both  to  keep  off  the  enemy,  and  prevent 
him  from  mining. 

CYATHUS,  xuaSo;  (from  the  verb  x'"^"-!  '"  /o;/r 
ouf),  was  a  common  mealure  among  the  Greeks  and 
Romans,  both  of  the  liquid  and  dry  kind.  It  was 
equal  to  an  ounce,  or  the  twelfth  part  of  a  phit.  The 
cyathus  was  made  with  a  handle  like  our  punch-ladle. 
The  Roman  topers  were  ufed  to  drink  as  many  cyalhi 
as  there  were  mufes,  i.  e.  nine'j  alfo  as  many  as  there 
were  letters  in  the  patron's  name.  Thus,  they  had 
modes  of  drinking  fimilar  to  the  modern  health-drink- 
ing or  toafling.  They  fay,  that  the  cyathus  of  the 
Greeks  weighed  10  drachms  ;  and  Galen  fays  the  fame  ; 
though  elfewhere  he  fays,  that  a  cyathus  contains  i  2 
drachms  of  oil,  13  drachms  and  one  fcruple  of  wine, 
water,  or  vinegar,  and  18  drachms  of  honey.  Galen 
fays,  that  among  the  Veterinarii  the  cyathus  contained 
two  ounces. 

CYAXARES,  fon  of  Phraortes,  was  king  of  Me- 
dia and  Perfia.  He  bravely  defended  his  kingdom, 
which  the  Scythians  had  invaded.  He  made  War 
againft  Alyattes  king  of  Lydia  ;  and  fubje61ed  to  his 
power  all  Afia  beyond  the  river  Halys.  He  died  af- 
ter a  reign  of  40  years,  in  the  year  of  Rome  160. 

Cyaxares  II.  is  fuppofed  by  fome  to  be  the  fame 
as  Darius  the  Mede.  He  was  fon  of  Aftyages  king 
of  Media.     He  added  fcven  provinces  to  his  father's 
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dominions,  and  made  war  againll  the  Aflyrians,  -vvhom 
Cyrus  favoured. 

CYBRBE,  a  name  of  Cybele,  from  xu/Su.Ssiv,  becaufe 
in  the  celebration  of  her  feftivals  men  ivere  driven  to 
madncfs. 

CYBELE,  in  Pafjan  mytholof;y,  the  daughter  of 
Coelus  and  Terra,  and  wife  of  Saturn.  She  is  fup- 
pofed  to  be  the  fame  as  Ceres,  Rhea,  Ops,  Vefta,  Bo- 
na Mater,  I\Iagna  Mater,  Berecynihia,  Diiidymenc, 
&c.  According  to  Diodorus,  flie  was  the  daughter 
of  a  Lydiiin  prince,  and  as  foon  as  (lie  ivas  born  fhe 
was  expofed  on  a  mountain.  She  was  preferved  by 
fucking  lome  of  the  wild  bcafis  of  the  foreft,  and  re- 
ceived the  name  of  Cybele  from  the  mountain  where 
her  life  had  been  preferved.  When  ihe  returned  to 
her  father's  court,  (lie  had  an  intrigue  with  Atys,  a 
beautiful  youth,  whom  her  father  mutilated,  &c.  All 
the  mythologifts  are  unanimous  in  mentioning  the 
amours  of  Atys  and  Cybele.  In  Phrygia  the  feftivals 
of  Cybele  were  obferved  with  the  greateft  folenmity. 
Her  prierts,  called  Con/bantef,  Ga//i,  &c.  were  not  ad- 
mitted in  the  fervice  of  the  goddefs  without  a  previous 
mutilation.  In  the  celebration  of  the  feftivals,  they 
imitated  the  manners  of  madmen,  and  filled  the  air  with 
ftiricks  and  bowlings  mixed  with  the  confufed  noife  of 
drums,  tabrets,  bucklers,  and  fpears.  This  was  in  com- 
memoration of  the  forrow  of  Cybele  for  the  lols  of 
her  favourite  Atys.  Cybele  was  generally  reprefented 
as  a  robuil  woman  far  advanced  in  her  pregnancy,  to 
intimate  the  fecundity  of  the  earth.  She  held  keys  in 
her  hand,  and  her  head  was  crowned  with  riiing  tur- 
rets, and  fometimes  witli  the  leaves  of  an  oak.  She 
fometirnes  appears  riding  in  a  chariot  drawn  by  two 
tame  lions  :  Atys  follows  by  her  fide,  carrying_a  ball 
in  his  hand,  and  fupporting  himfelf  upon  a  fir-tree 
which  is  facrcd  to  the  goddefs.  Sometimes  flie  is  re- 
prefented with  a  fceptre  in  her  hand,  with  her  head 
covered  with  a  tower.  She  is  alfo  feen  with  many 
breafts,  to  ftiow  that  the  earth  gives  aliments  to  all  li- 
ving creatures  ■■,  and  flie  generally  carries  two  lions  un- 
der her  arms.  From  Phrygia  the  worftiip  of  Cybele 
paffed  into  Greece,  and  was  folemnly  eftabliftied  at 
Eleufis  under  the  name  of  the  Kleiijlnian  mi/slcnet  of  Ce- 
res, The  Romans,  by  order  of  the  Sibylline  books, 
brought  the  ftatue  of  the  goddefs  from  Peflinus  into 
Italy ;  and  when  the  ftiip  which  carried  it  had  run  on 
a  fhallow  bank  of  the  Tiber,  the  virtue  and  innocence 
of  Claudia  was  vindicated  in  removing  it  •(vith  her 
girdle.  It  is  fuppofed  that  the  myfteries  of  Cybele 
were  firft  knoun  about  257  years  before  the  Trojun 
war,  or  1580  years  before  the  Auguftan  age.  The 
Romans  were  particularly  fuperftitious  in  waihing  every 
year,  on  the  6th  of  the  kalends  of  April,  the  flirine 
of  this  goddefs  in  the  waters  of  the  river  Almon. 
There  prevailed  many  obfcenities  in  the  obfervation 
of  the  feftivals ;  and  the  priefts  themfelves  were  the 
mcft  eager  to  ufe  indecent  expreflions,  and  to  (how 
their  unbounded  licentioufnefs  by  the  impurity  of  their 
actions. 

CYBELLICUM  marmor,  a  name  given  by  the  an- 
cients to  a  fpecies  of  marble  dug  in  a  mountain  of  that 
name  in  Phrygia.  It  was  of  an  extremely  bright  white, 
with  broad  veins  of  bliiifli  black. 

CYCAS,  in  Bolany,  a  genus  of  plants  belonging 
to  the  natural  order,  Palmcc.     See  Botany  Index. 
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Thii-  is  a  valuable  tree  to  the  inhabitants  of  India,  aj 
it  not  only  furnilhcs  a  confiderable  part  of  their  conflant 
bread,  but  alfo  fupplies  them  with  a  large  article  of 
trade.  The  body  contains  a  farinaceous  fubftance, 
ivhich  they  extraA  from  it  and  make  into  bread  in 
this  manner  :  they  faw  the  body  into  fmall  pieces,  and 
after  beating  them  in  a  mortar,  pour  water  upon  the 
mafs  ;  this  is  left  for  fome  hours  to  fettle.  When  fit, 
it  is  ftrained  through  a  cloth,  and  the  finer  particles 
of  the  mealy  fubftance  running  through  with  the  wa- 
ter, the  grofs  ones  are  left  behind  and  thrown  away. 
After  the  farinaceous  part  is  fufficiently  fubfided,  the 
water  is  poured  off,  and  the  meal  being  properly  dried, 
is  occafionally  made  into  cakes  and  baked.  Thefe 
cakes  are  faid  to  eat  nearly  as  well  as  wheaten  bread, 
and  are  the  fupport  of  the  inhabitants  for  three  or  four 
months  in  the  year. 

The  fame  meal  more  finely  pulverized,  and  reduced 
into  granules,  is  what  is  called  /ago,  which  is  fent  in- 
to all  parts  of  Europe,  and  fold  in  the  fliops  as  a  great 
ftrengthener  and  reftorative. 

There  is  a  fort  of  fago  made  in  the  Weft  Indies,  and 
fent  to  Europe  in  the  fame  manner  as  that  from  the 
Eaft  ;  but  the  Weft  India  fago  is  far  inferior  in  quahty 
to  the  other.  It  is  fuppofed  to  be  made  from  the  pith 
of  the  areca  oleracea.     See  Areca. 

The  brood  boom  (or  bread-tree)  of  the  Hotten- 
tots, a  plant  difcovered  by  Profeflbr  Thunberg,  is 
defcribed  as  a  new  fpecies  of  this  genus,  by  the  name 
of  cyca^  Cafra,  in  the  Nova  J8a  Reg.  Soc.  Scienl. 
Upfivol.  ii.  p.  2S3.  Table  V.  The  pith,  or  medulla, 
which  abounds  in  the  trunk  of  this  little  palm,  Mr 
Span-man  informs  us,  is  collefled  and  tied  up  in  dreffed 
calf  or  (liecp-flcins,  and  then  buried  in  the  earth  for 
the  fpace  of  feveral  weeks,  till  it  becomes  fufficiently 
mellow  and  tender  to  be  kneaded  up  with  water  into 
a  parte,  of  which  they  afterwards  make  fmall  loaves  or 
cakes,  and  bake  them  under  the  aflies.  Other  Hot- 
tentots, not  quite  fo  nice,  nor  endued  with  patience 
enous^h  to  wait  this  tedious  method  of  preparing  it, 
are  faid  to  dry  and  roaft  the  pith  or  marrow,  and  after- 
wards make  a  kind  of  frumenty  of  it. 

CYCEON,  from  xox.aiit,  "  to  mix  •,"  a  name  given 
by  the  ancient  poets  and  phylicians  to  a  mixture  of 
meal  and  ivater,  and  fometimes  of  other  ingredients. 
Thefe  conftituted  the  two  kinds  of  cyceon  ;  the  coarfer 
being  of  water  and  meal  alone  ;  the  richer  and 
more  delicate  corapofed  of  wine,  honey,  flour,  water, 
and  cheefe.  Homer,  in  the  nth  Iliad,  talks  of  cy- 
ceon made  with  cheefe  and  the  meal  of  barley  mixed 
with  \vine,  but  without  any  mention  either  of  honey 
or  water  ;  and  Ovid,  defcribing  the  draught  of  cyceon 
given  by  the  old  woman  of  Athens  to  Ceres,  mentions 
only  flour  and  water.  Diofcoridts  underftood  the 
word  in  both  thefe  fenfes  ;  but  extolled  it  moft  in  the 
coarfe  and  fimple  kind  :  he  fays,  when  prepared  with 
water  alone,  it  refrigerates  and  nouriftics  greatly. 

CYCINNIS,  a  'Grecian  dance,  fo  called  from  the 
name  of  its  inventor^  one  of  the  fatyrs  belonging  to 
Bacchus.  It  confifted  of  a  combination  of  grave  and 
gay  movements. 

CYCLADES  iXStTLAE  :  idands  anciently  fo  called, 

as    Pliny  informs   us,  from  the  cyclus  or  orb  in  wliich 

they   lie;  beginning   from   the   promontory  GL-nttiiKn 

of  Eubcea,  and  lyinc  round  the  ifland  Delos,  (Piiny). 
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Where  t!)ey  are,  and  what  tlieir  number,  is  not  To 
generally  agreed.  Strabo  fays,  they  were  at  firft 
reckoned  1 2,  but  th:it  many  others  were  added  :  yet 
mod  of  them  lie  to  the  fouth  of  Delos,  and  bu:  few  to 
the  north  ;  fo  that  the  middle  or  centre,  afcribed  to 
Delos,  is  to  be  taken  in  a  loofe,  not  a  geometrical, 
fcnfe.  Strabo  recites  them  after  Artemidorus,  as  fol- 
lows :  Helena,  Ceos,  Cynthus,  Seriphus,  Melus,  Si- 
phus,  Cimolus,  Prepefinthus,  Olearus,  Naxus,  Farus, 
Syrus,  Myconus,  Tenus,  Andrus,  Gyarus ;  but  he 
excludes  from  the  number  Prepellnthus,  Olearus,  and 
Gyarus. 

CYCLAIMEX,  SOWBREAD :  a  genus  of  plants, 
belonging  to  the  pentandria  clafs ;  and  in  the  natural 
method  ranking  under  the  2111  order,  Precne.  See 
Botany  Index. 

CYCLE,  in  Chronology,  a  certain  period  or  feries 
of  numbers,  which  regularly  proceed  from  the  firfl;  to 
the  lafl,  and  then  return  again  to  the  firft,  and  fo  cir- 
cidate  perpetually.      See  CHRONOLOGY,  N°  26. 

CtCLB  of  Indiclion,  is  a  feries  of  15  years,  return- 
ing conftantly  around,  like  the  other  cycles,  and  com- 
menced from  the  third  year  before  Chriil  ;  whence  it 
happens,  that  if  ^  be  added  to  any  given  year  of  Chrill, 
and  the  fum  be  divided  by  1 5,  what  remains  is  the  year 
of  the  inuiflion. 

CrciK  of  J.ndiBiOn,  a  period  of  ij  years,  in  ufe  a- 
monp^  the  Romans.  It  has  no  connexion  with  the 
celertial  motion,  but  was  inflituted,  according  to  Ba- 
ronius,  by  Conftantine  •,  who  having  reduced  the  time 
which  the  Romans  were  obliged  to  ferve  to  15  years, 
he  was  confequently  obliged  every  i  j  years  to  impole, 
or  indiccre  according  to  the  Latin  expreffion,  an  extra- 
ordinary tax  for  the  payment  of  thofe  ivho  were  dif- 
charged  ;  and  hence  arofe  this  cycle,  which,  from  the 
Latin  ivord  indicere,  was  llyled  indifiion. 

CrcLE  of  the  Moon,  called  alfo  the  go/den  number, 
and  the  Metonic  cycle,  from  its  inventor  Meton  the 
Athenian,  is  a  period  of  19  years,  which  when  they 
are  completed,  the  new  moons  and  full  moons  return 
on  the  fame  days  of  the  month,  fo  that  on  whatever 
days  the  new  and  full  moons  fall  this  year,  .19  years 
hence  they  will  happen  on  the  very  fame  days  of  the 
month,  though  not  at  the  fame  hour,  as  Meton  and 
the  fathers  of  the  primitive  church  thought ;  and 
therefore,  at  the  time  of  the  council  of  Nice,  when 
the  method  of  finding  the  time  for  obferving  the  fealt 
of  Eafler  was  eftablilhed,  the  numbers  of  the  lunar  cycle 
were  inferted  in  the  kalendar,  which,  upon  the  ac- 
count of  their  excellent  ufe,  were  fet  in  golden  letters, 
and  the  year  of  the  cycle  called  the  go/den  number  of 
that  year. 

Cycle  of  the  Sun,  a  revolution  of  28  years,  which 
being  elapfed,  the  dominical  or  Sunday  letters  return 
to  their  former  place,  and  proceed  in  the  iame  order 
as  before,  according  to  the  Julian  kalendar. 

CYCLISUS,  in  Surgery,  an  inflrument  in  the  form 
of  a  half  moon,  ufed  in  fcraping  the  Ikull,  in  cafe  of 
fraflures  on  tl^at  part. 

CYCLOID,  a  curve  on  which  the  doctrine  of  pen- 
dulums, and  time-rceafuring  inftruments,  in  a  great 
meafure  depends.  Mr  Huygens  dcmonllrated,  that  from 
■  whatever  point  or  height,  a  heavy  body,  ofcillating  on 
a  fixed  cehtre,  begins  to  defcend,  while  it  continues 
to  move  in  a  cycloidj  the  time  of  its  falls  or  cfcillations 
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will  be  equal  tj  each  other.  It  is  likewife  dcmonflra- 
blc,  that  it  is  the  curve  of  quickeft  defcerit,  i.  e.  a 
body  falling  in  it,  from  any  given  point  above,  to  ano- 
ther not  exactly  under  it,  will  coma  to  this  point  in  a 
lefs  time  than  in  any  other  curve  palling  through  tliofe 
two  points.  This  curve  is  thus  generated  :  fuppofe  a 
^vheel  or  circle  to  roll  along  a  ftraight  line  till  it  has 
completed  juft  one  revolution  ;  a  nail  or  point  in  that 
part  of  the  circumference  of  the  circle,  which  at  the 
beginning  of  the  motion  touches  the  ftraight  line,  will, 
at  the  end  of  the  revolution,  have  defcribed  a  cycloid 
on  a  vertical  plane. 

CYCLOPAEDIA,  or  Encyclopsidia,  denotes 
the  circle  or  compafs  of  arts  and  fciences.  A  cyclo- 
pa-'dia,  fay  the  autliors  of  the  French  Encyclopedic, 
ought  to  explain  as  much  as  poflible  the  order  and 
connexion   of   human  knowledge.     See   EncycloF/E- 

DIA. 

CYCLOPS,  in  Fabulous  Hijlory,  the  fons  of  Nep- 
tune and  Amphitrite ;  the  principal  of  whom  were 
Brontes,  Steropes,  and  Peracmon  ;  but  their  whole 
number  amounted  to  above  an  hundred.  Jupiter  threw 
them  into  Tartarus  as  foon  as  they  were  born  ;  but 
they  were  delivered  at  the  interceffion  ot  Tellus,  and 
became  the  afllliants  of  Vulcan.  They  were  of  pro- 
digious ftature,  and  had  each  only  one  eye,  which, 
was  placed  in  the  middle  of  their  foreheads. 

Some  mythologifts  fay,  that  the  Cyclops  fignify  the 
vapours  raifed  in  the  air,  which  occafion  thunder  and 
lightning  :  on  which  account  they  are  rcprefented  as 
forging  the  thunderbolts  of  Jupiter.  Others  repre- 
fent  them  as  the  firft  inhabitants  of  Sicily,  who  wexz 
cruel,  of  a  gigantic  form,  and  dwelt  round  Mount 
^tna. 

CYCLOPTERUS,  the  sucker,  a  genus  of  fifties 
belonging  to  the  order  of  amphibia  nantes.  See  Ich- 
thyology Index. 

CYDER,  or  Cider,  an  excellent  drink  made  of 
the  juice  of  apples,  efpecially  of  the  more  curious  table 
kinds  ;  the  juice  of  thefe  being  efteemed  more  cordial 
and  pleafant  than  that  of  the  wild  or  harfti  kinds.  In 
making  this  drink,  it  hath  long  been  thought  neceflary, 
in  every  part  of  England,  to  lay  the  harder  cyder- 
fruits  in  heaps  for  fome  time  before  breaking  their 
pulps-;  but  the  Devonftrire  people  have  much  impro- 
ved this  pradice.  In  other  countries,  the  method  is  to 
make  thefe  heaps  of  apples  in  a  houle,  or  under  fome 
covering  inclofed  on  every  fide.  This  method  hath 
been  found  defetlive,  becaufe,  by  excluding  the  free 
air,  the  heat  foon  became  too  %ioknt,  and  a  great 
perfpiration  enfued,  by  «'hich  in  a  Ihort  time  the 
lofs  of  juice  was  fo  great,  as  to  reduce  the  fruit  to 
half  their  former  weight,  attended  with  a  general  rot- 
tennefs,  rancid  fraell,  and  difagreeable  tafte.  In  the 
South-hams,  a  middle  %vay  has  been  purfued,  to  avoid 
the  inconveniences  and  lofs  attending  the  above.  They 
make  their  heaps  of  apples  in  an  open  part  of  an  or- 
chard, where,  by  the  means  of  a  free  air  and  lefs  per- 
fpiration, the  defired  maturity  is  brought  about,  with 
an  inconfiderable  wafte  of  the  juices  and  decay  of  the 
fruit  entirely  free  of  rauknefs  ;  and  though  fome  ap- 
ples rot  even  in  this  manner,  they  are  very  few,  and 
are  ftill  fit  for  ufe ;  all  continue  plump  and  lull  of 
juices,  and  very  much  heighten  the  colour  of  cyders, 
v.itliout  ill  tafte  or  fmell. 

In 
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CyJer.  I"   purfuing  the  Devonfiiire  method  it  is  to  be  ob- 

— — V-— '  fcrved,  1.  That  ail  the  promifcuous  kinds  of  apples 
that  have  dropped  from  the  trees.,  from  time  to  time, 
are  to  be  gathered  up  and  Isid  in  a  heap  by  them- 
felves,  and  to  be  made  into  cyder  alter  having  fo  lain 
about  ten  days.  2.  Such  apples  as  are  gathered  iiom 
the  trees,  having  already  acquired  fome  degree  of  ma- 
turity, are  likewife  to  be  laid  in  a  heap  by  thcmlelves 
for  about  a  fortnight.  3.  The  later  hard  fruit,  whlcii 
are  to  be  left  on  the  trees  till  the  approach  of  froft  is 
.appreher.dcd,  are  to  be  laid  in  a  feparate  heap,  where 
they  are  to  remain  a  month  or  fix  weeks,  by  which, 
iiotwithrtanding  froft,  rain,  &c.  their  juices  will  re- 
ceive fuch  a  maturation,  as  will  prepare  them  for  a 
kindly  fermentation,  and  which  they  could  not  have 
attained  on  the  trees  by  means  of  the  coldnefs  of  the 
leafon. 

It  is  obfervable,  that  the  riper  and  mellower  the 
fruits  are  at  the  time  of  collecting  them  into  heaps,  the 
Shorter  lliould  be  their  continuance  there  ;  and  on  the 
contrary,  the  hardier,  immaturer,  and  harder  they  are, 
the  longer  they  Ihould  reft. 

Thcfe  heaps  ftiould  be  made  in  an  even  .and  open  part 
of  an  orchard,  without  any  regard  to  covering  from  rain, 
de\v,  or  what  elfe  may  happen  during  the  apples  flaying 
there  ;  and  whetlier  they  be  carried  in  and  broke  in 
wet  or  dry  weather,  the  thing  is  all  the  fame.  If  it 
may  be  objcfted,  that  during  their  having  lain  together 
in  the  heap,  they  may  have  imbibed  great  humidity,  as 
well  from  the  air  as  from  the  ground,  rain,  dews,  &c. 
whicli  are  mixed  with  their  juices ;  the  anlvver  is,  this 
will  have  no  other  effeft  than  a  kindly  diluting,  na- 
tural to  the  fruit,  by  which  means  a  fpeedier  fermen- 
tation enfues,  and  all  heterogeneous  humid  particles  are 
are  thrown  off. 

The  apples  are  then  ground,  and  the  pummice  is 
received  in  a  large  open-mouthed  veflel,  capable  of 
containing  as  much  thereof  as  is  fufficient  for  one  ma- 
king, or  one  cheefe.  Though  it  has  been  a  cuftom  to 
let  the  pummice  remain  fome  hours  in  the  veflel  appro- 
priated to  contain  it,  yet  this  practice  is  by  no  means 
commendable  ;  for  if  the  fruits  did  not  come  ripe  from 
the  trees,  or  othenvife  matured,  the  pummice  remain- 
ing in  the  vat  too  long  will  acquire  fuch  Iharpnefs  and 
coarfenefs,  from  the  fkins  as  is  never  to  be  got  rid  of  j 
and  if  the  pummice  is  of  well  ripened  fruit,  the  con- 
tinuing too  long  there  will  occafion  it  to  contraft  a 
fharpnefs  that  very  often  is  followed  with  want  of  fpi- 
rlt  and  pricking  :  nay,  fometimes  it  even  becomes  vi- 
negar, or  ahvays  continues  of  a  whcyifti  colour  ;  all 
which  proceeds  from  the  heat  of  fermentation  that  it 
almoft  inftantly  falls  into  on  lying  together ;  the  pum- 
mice therefore  (hould  remain  no  longer  in  the  vat 
than  until  there  may  be  enough  broke  from  one  prefllng, 
or  that  all  be  made  into  cheefe,  and  preffed  the  fame 
day  it  is  broken.  See  farther  on  this  fubject  Agri- 
culture Me.v. 

In  Plate  CLXVIII.  is  a  perfpedfive  view  of  the  cy- 
der prefs  and  apple-mill.  A,  B,  the  bottom  or  lower- 
beam  ;  C,  D,  the  upper  beam  ;  5,  6,  7,  8,  9,  the 
rights;  4,  4,  i",  ?,  fpurs;  Z,  2,  12,  braces,  or  crofs- 
pieces  ;  a,  b,  capitals  ;  X,  blocks  ;  g,  the  fcrew  j  E,  the 
back  or  receiver  ;  F,  the  cheefe  or  cake  of  pummice, 
placed  on  the  ftage  or  bafon  ;  G,  the  ftage  or  bafon  ; 
JO,    ic,  beams  that  fupport  the  pieces  of  which  the 
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bafon  is  compofcd  ;  1 1,  perpendicular  pieces  for  Tjp- 
porting  thcfe  beams;  H,  the  buckler  ;  K,  S,  f.),  a  cir- 
cular trough  of  the  applc-mili;  'T,  L,  V,  compart- 
ments or  diviijons,  for  different  forts  of  apples  ;  M, 
the  mill-ftone ;  L,  M,  axis  of  tlic  mill-ftoue  ;  N,  the 
fpring-tree  bar. 

CrosR  Spiiit,  a  fpirltuous  liquor  drawn  from  cyder 
by  dilliUation,  in  the  fame  manner  as  brandy  from 
wine.  The  particular  flavour  of  this  fpirit  is  not  the 
molt  agreeable,  but  it  may  witli  care  be  divefted  wholly 
of  it,  and  rendered  a  perfectly  pure  and  inlipid  fpirit 
upon  reftilication.  The  traders  in  fpirituous  liquors 
are  well  enough  acquainted  with  the  value  of  fuch  a 
fpirit  as  this:  they  can  give  it  the  flavour  of  fome 
other  kinds,  and  fell  it  under  their  n,imes,  or  mix  it  in 
large  proportion  ^vith  the  foreign  brandy,  rum  and  ar- 
rack, in  the  fale,  without  any  danger  of  a  dilcovery  of 
the  cheat. 

CroER-Wine.     See  AGRICULTURE  Index. 
CYDERKIN.     See  Agriculture  InJcx. 
CYDIAS,  a  painter  who   made  a  painting  of  the 
Argonauts  in  the   nth  Olympiad.      This    celebrated 
piece  was  bought  by  the    orator  Hortenfius    for   164 
talents. 

CYDNUS,  in  Ancient  Geography,  a  river  of  Cili- 
cia  ;  riiing  in  Mount  Taurus,  to  the  north  of  Tarfus, 
through  whofe  middle  it  ran,  in  a  very  clear  and  cold 
liream,  which  had  ulmoft  proved  fatal  to  Alexander 
on  bathing  in  it  ;  falling  into  the  fea  at  a  place  called 
Rhegma,  a  breach,  the  lea  breaking  in  there,  arid  af- 
fording the  people  of  Tarfus  a  ftation  or  port  for 
their  fhips.  The  water  of  the  Cydnus  is  commended 
by  Strabo,  as  of  fervice  in  nervous  diforders  and  the 
gout. 

CYDONIA,  in  Ancient  Geography,  one  of  the 
three  moft  illultrious  cities  of  Crete,  lituated  in  the 
north-weft  of  the  ifland,  with  a  locked  port,  or  walled 
round.  The  circumffances  of  the  founding  of  Cydou 
are  uncertain.  Stephen  of  Byzantium  lays,  that  it  was 
at  flrft  named  ApoUonia  from  Cydon  the  fon  of  Apol- 
lo. Paufanias  alcribes  the  founding  of  it  to  Cydon 
the  fon  of  Tegetus,  who  travelled  into  Crete.  Hero- 
dotus affirms,  that  it  was  founded  by  the  Samians,  and 
that  its  temples  were  erected  by  them.  Alexander, 
in  the  firll  book  of  the  Cretans,  informs  us,  that  it 
received  its  name  from  Cydon  the  fon  of  Mercury;' 
Cydon  was  the  largeft  city  in  the  ifland;  and  was 
enabled  to  hold  the  balance  betv/een  her  contending 
neighbours.  She  fultained  fome  famous  lieges.  Pha- 
leucus,  general  of  the  Phocians,  making  an  expedi- 
tion into  Crete  with  a  fleet  and  a  numerous  array,  in- 
verted Canea  both  by  fea  and  land  ,  but  lofl  his  army 
and  his  life  before  its  walls.  In  fucceedino  times- 
wlii;n  Metellus  fubdued  the  ifland,  he  affailed  Cydon 
with  all  his  forces  ;  and  after  combating  an  obflinate 
refifl,ince,  fubjected  it  to  the  power  of  Rome.  Cydon 
occupied  the  prefent  fituation  of  Canea  ;  only  extend- 
ing half  a  league  fartiier  towards  St  OJero  ;  where  on 
the  fea-fhore  the  remains  are  flill  to  be  fecn  of  fome  an'- 
cient  walls  which  appear  to  have  been  of  a  very  folid 
conftruftion.      See  Canea.  ' 

CYDONIA,  the  qijiKCE  ;    fo  called   £i-om  Cydon, 
a  toivn  of  Crete,  famous  fur  its  abounding    with    tliis 
fruit.      Llnnseus  has  joined  this  genus  to  the  apple  and 
pear ;  but  as  there  is  fuch  a  remarkable  diflerence  be- 
tween 
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tween  llie  fruits,  Mr  Miller  treat?  tliC  quince  as  b 
genus  by  itfclf.  The  fpccics  are,  i.  The  oblonga,  with 
an  oblong  fniit,  lenothencd  at  the  bafc.  2.  The  mali- 
forma,  with  oval  leaves,  woolly  on  their  upper  fide, 
with  feme  other  varieties.  '  The  Portugal  quince  is 
the  niofl  valuable ;  its  pulp  turns  to  a  fine  purple  when 
fleived  or  baked,  and  becomes  much  fofter  and  lefs 
^  auftere  than  the  others  ;  fo  is  much  fitter  for  making 
marmalade.  The  trees  are  all  eafily  propagated,  ei- 
ther by  layers,  fuckers,  or  cuttings  ;  which  mull  be 
planted  in  a  moift  foil.  Thofe  raifed  from  fuckers  are 
feldom  fo  well  rooted  as  thofe  which  are  obtained  from 
cuttings  or  layers,  and  are  fubjeft  to  produce  fuckers 
again  in  greater  plenty;  which  is  not  fo  proper  for 
iruit-bearing  trees.  Thefe  trees  require  very  little 
pruning  :  the  chief  thing  to  be  obferved  is,  to  keep 
their  ftems  clear  from  fuckers,  and  cut  oft  fuch  branches 
as  crofs  each  other :  likewife  all  upright  luxuriant 
flioots  from  the  middle  of  the  tree  fhould  be  taken  off, 
that  the  head  may  not  be  too  much  crowded  with  wood, 
which  is  of  ill  confequence  to  all  fruit-trees.  Thefe 
forts  may  alfo  be  propagated  by  budding  or  grafting 
upon  flocks  raifed  by  cuttings ;  fo  that  tiie  befl  forts 
may  be  cultivated  this  ;vay  in  greater  plenty  than  by 
any  other  method.  Thefe  are  alfo  in  great  efteem  to 
bud  or  graft  pears  upon  ;  which  for  fummer  or  autumn 
fruits  are  a  great  improvement  to  them,  efpecially 
thofe  defigned  for  walls  and  efpaliers ;  for  the  trees 
upon  thefe  llocks  do  not  iboot  fo  vigorouOy  as  thofe 
upon  free-ftocks,  and  therefore  may  be  kept  in  lefs 
ccmpafs,  and  fooner  produce  fruit :  but  hard  winter 
fruits  do  not  fucceed  fo  well  upon  thefe  Hocks,  their 
fruit  being  fubjeft  to  crack,  and  are  commonly  ilony, 
efpecially  all  the  breaking  pears  ;  therefore  thefe  flocks 
are  only  fit  for  melting  pears  and  a  moifl  foil. 

CYGNUS,  the  swan.  See  Anas,  Orxithology 
Ir/t/ex. 

Cygnus,  the  Sivan,  in  AJlronomy,  a  conftellation 
of  the  northern  hemifphere,  bettveen  Lyra  and  Cepheus. 
The  ftars  in  the  conftellation  Cygnus,  in  Ptolemy's  ca- 
ta'ogue,  are  19;  in  Tycho's  1 8  •,  in  Hevelius's  47: 
in  the  Britannic  catalogue  81. 

CYLINDER,  in  Geometry,  a  folid  body  fuppofed 
■to  be  generated  by  the  rotation  of  a  parallelogram. 

Rolling  or  Loaded  CriiNDSR,  a  cvlinder  which  rolls 
up  an  inclined  plane  ;  the  phenomena  of  which  are 
explained  under  MECHANICS. 

CYLINDROID,  in  Geomelnj,  a  folid  body  ap- 
proaching to  tlie  figure  of  a  cylinder,  but  differing  from 
it  in  fome  refpefls,  as  having  the  bafes  elliptical,  but 
parallel  and  equal. 

CYLINDRUS,  \n  Natural  Hiflory,  the  name  of  a 
genus  of  fliell-filh,  of  which  there  are  many  elegant  and 
precious  fpecies. 

CYMA,  in  Botany,  the  tender  ftalks  which  herbs 
fend  forth  in  the  beginning  of  the  fpring,  particularly 
thofe  of  the  cabbage  kind. 

Cyma,  or  Cymatium,  in  ArchiteBure,  a  member 
or  moulding  of  the  corniche,  the  profile  of  which  is 
waved,  that  is,  concave  at  top,  and  convex  at  bottom. 

CYMBAL,  (Ku^SaAev),  a  mufical  inftrument  in  ufe 
among  the  ancients.  The  cymbal  was  made  of  brafs, 
bke  our  kettle-drums,  and,  as  fome  think,  in  their  form, 
but  fmaller,  and  of  different  ufe.     Ovid  gives  cymbals 
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the  epithet  of  genialwy  becaufe  they  were  ufed  at  wed-    CjiuUjI',! 
dings  and  other  diverfions.  II 

Calfiodorus  a;-.d  Ifidore  call  this  inftrument  acetabu-^^'"'^^"^, 
him,  the  name  of  a  cup  or  cavity  of  a  bone  wherein  ano- 
ther is  articulated  ;  and  Xcuophon  compares  it  to  a 
horfe's  hoof;  whsnce  it  muit  have  been  iioUow  ;  which 
appears,  too,  from  the  figure  of  feveral  other  things  de- 
nominated from  it ;  as  a  bafin,  caldron,  goblet,  ca&, 
and  even  a  flioe,  fuch  as  thofe  of  Empedocles,  which 
were  of  brafs. 

In  reality,  the  ancient  cymbals  appear  to  have  been 
very  different  from  our  kettle-drums,  afid  their  ufe  of 
another  kind  :  to  their  exterioi  cavity  was  faflened  a 
handle  ;  whence  Pliny  compares  them  to  the  upper  part 
of  the  thigh,  and  Rabanus  to  phials. 

They  were  flruck  againfl  one  another  in  cadence, 
and  made  a  very  acute  found.  Their  invention  was 
attributed  to  Cybele  ;  whence  their  ufe  in  feafts  and 
facrinces ;  fetting  afide  this  occafion,  they  were  feldom 
ufed  but  by  diffolute  and  effeminate  people.  M.  Lampe, 
who  has  written  exprefsly  on  the  fubjeft,  attributes 
the  inveiition  to  the  Curetes,  or  inhabitants  of  Mount 
Ida  in  Crete  ;  it  is  certain  thefe,  as  well  as  the  Cory- 
bantes  or  guards  of  the  kings  of  Crete,  and  thofe  of 
Rhodes  and  Saraothracia,  were  reputed  to  excel  in  the 
mufic  of  the  cymbal. 

The  Jews  had  their  cymbals,  or  at  leafl  inflruments 
ivhich  tranflators  render  cymbals  ;  but  as  to  their  mat- 
ter and  form,  critics  are  ftill  in  the  dark.  The  mo- 
dern cymbal  is  a  mean  inflrument,  chiefly  in  ufe  among 
vagrants,  gypfies,  &c.  It  confifts  of  fleel  wire,  in  a 
triangular  form,  whereon  are  paffed  five  rings,  which 
are  touched  and  Ihifted  along  tlie  triangle  with  an  iron 
rod  held  in  the  left  hand,  while  it  is  fupported  in  the 
right  by  a  ring,  to  give  it  the  freer  motion.  Duran- 
dus  fays,  that  the  monks  ufed  the  word  cymbal  for  the 
cloifter-bell,  ufed  to  call  them  to  the  refefiory. 

CYME,  in  Ancient  Gcograplnj,  a  city  built  by  Pe- 
lops  on  his  return  from  Greece.  Cyme  the  Amazon 
gave  it  name,  on  expelling  the  inhabitants,  according 
to  Mela.  Latin  authors,  as  Nepos,  Livy,  Mela,  Pliny, 
Tacitus,  retain  the  appellation  Cy/ne,  after  the  Greek 
manner.  It  flood  in  iEolia,  between  Myrina  and 
Phocxa  (Ptolemy)  ;  and  long  after,  in  Peutinger's 
map,  is  fet  down  nine  miles  diftant  from  Myrina. — 
From  this  place  ivas  the  Sibylla  Cumaja,  called  Ery- 
thrcea,  from  Eri/lhne,  "  a  neighbouring  place."  It  was 
the  country  of  Ephorus.  Hefiod  was  a  Cumean  ori- 
ginally (Stephanus);  his  father  coming  to  fettle  at  Af- 
cra  in  Boeotia. 

CYMENE,  in  Botany,  a  name  given  by  the  ancient 
Greeks  to  a  plant  with  which  they  ufed  to  dye  woollen 
fluffs  yellow,  and  with  which  the  women  of  thofe 
times  ufed  alfo  to  tinge  the  hair  yello\v,  which  was 
tjien  the  favourite  colour.  The  cymene  of  the  Greeks 
is  evidently  the  fame  plant  with  the  lutea  herba  of  the 
Latins :  or  what  is  now  called  di/ers  iveed.  See  Re- 
seda, Botany  Index. 

CYNitGIRUS,  an  Athenian,  celebrated  for  his 
extraordinary  courage.  He  was  brother  to  the  poet 
jEfchylus.  After  the  battle  of  Marathon  he  purfued 
the  flying  Perfians  to  their  fliips,  and  feized  one  of 
their  veffels  with  his  right  hand,  which  was  imme- 
diately  fevered   by  the   enemy.     Upon  this  he  feized 
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3ynaiKhe  the  vcfTcl  xvith  his  left  Iiand,  and  when  he  had  loft  that 

II         alfo,  he  ftil'  kept  his  hold  with  his  teeth. 
^^"'"-  ,       CYNANCHE,  in  Medicine,  a  difeafe,  in  which  the 
""^         throat  is  inflamed  and  fwelled  to  fuch  a  degree  as  forae- 
times  to  threaten  luffocation.     See  Mkdicine  Index. 

CYNANCHUM,  bastard  dogsbaxk  :  a  genus 
of  plants,  belonging  to  the  pentandria  clafs ;  and  in 
the  natural  method  ranking  under  the  30th  order  Con- 
lorlcc.      See  BoTAKY  Index. 

CVNARA,  the  artichoke  :  a  genus  of  plants 
belonging  to  the  fyngenefia  clafs.      See  BoTANY  Indfx. 

The  varieties  of  the  artichoke  are  propagated  by 
(lips  or  fuckers,  arifing  annually  from  the  ftool  or  root 
of  the  old  plants  in  fpring,  which  are  to  be  taken 
from  good  plants  of  any  prefent  plantation  in  March 
or  the  beginning  of  April,  and  planted  in  the  open 
quarter  of  the  kitchen  garden,  in  rows  five  feet  afunder: 
and  they  will  produce  artichokes  the  fame  year  in 
autumn.  It  fliould,  however,  be  remarked,  that 
though  artichokes  are  of  many  years  duration,  the  an- 
nual produce  of  their  fruit  will  gradually  leflen  in  the 
lize  of  the  eatable  parts  after  the  third  or  fourth  year, 
fo  that  a  frelli  plantation  fliould  be  made  every  three  or 
four  years.  The  cardoon  is  a  very  hardy  plant,  and 
profpers  in  the  open  quarters  of  the  kitchen-garden. 
It  is  propagated  by  feed  fow'n  annually  in  the  full 
ground  in  March  :  either  in  a  bed  for  tranfplantation, 
or  in  the  place  where  they  are  defigned  to  remain, 
'i'he  plants  are  very  large,  fo  muft  ftand  at  confiderable 
diitances  from  one  another.  By  this  means  you  may 
have  fome  Imall  temporary  crops  between  the  rows,  as 
of  lettuce,  fplnach,  endive,  cabbage,  favoy,  or  bro- 
coli  plants.  In  the  latter  end  of  September,  or  in  Oc- 
tober, the  cardoons  w-ill  be  grown  very  large,  and  their 
footrtalks  have  acquired  a  thick  iubftance  ;  you  muft 
then  tie  up  the  leaves  of  each  plant,  to  admit  of  earthing 
them  clofely  all  round  for  blanching,  ivhich  will  take 
up  fix  or  eight  weeks  ;  and  thus  the  plants  will  come 
in  for  ufe  in  November  and  December,  and  continue 
all  winter. 

CYNEUS,  of  TheiTaly,  the  fcholar  of  Dcmoflhenes, 
flouriftied  275  years  before  Chrill.  Pyrrhus  had  fo 
high  an  efteem  for  him,  that  he  fent  him  to  Rome  to 
folicit  a  peace  ;  and  fo  vaft  was  his  memory,  that  the 
day  after  his  arrival  he  faluted  all  the  fenators  and 
knights  by  nam.e.  Pyrrhus  and  he  wrote  a  Treatife  of 
War,  quoted  by  Tully. 

CYNICS,  a  fe£l  of  ancient  philofophers,  who  va- 
lued themlelves  upon  their  contempt  of  riches  and 
ftate,  arts  and  fciences,  and  every  thing,  in  ftiort,  ex- 
cept virtue  or  morality. 

The  Cynic  philofophers  owe  their  origin  and  infti- 
tution  to  AntifiheAes  of  Athens,  a  difclple  of  Socrates; 
\<\\a  being  afked  of  what  ufe  his  philofophy  had  been 
to  him,  replied,  "  It  enables  me  to  live  with  myfelf." 
Diogenes  was  the  moft  famous  of  his  difciples,  in 
ivhofe  life  the  iyftem  of  this  philofophv  appears  in 
its  greatert  perfection.  He  led  a  moft  wretched  life,  a 
tub  having  ferved  him  for  a  lodging,  which  he  rolled 
before  him  wherever  he  went.  Yet  he  was  neverthe- 
lefs  not  the  more  hurrble  on  account  of  his  ragged 
cloak,  bag,  and  tub ;  for  one  day  entering  Plato's 
houfe,  at  a  time  when  there  was  a  fplendid  entertain- 
ment there  for  feveral  perfons  of  diftindion,   he  jump- 
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ed  upon  a  very  rich  couch  in  all  his  dirt,  laying, 
"  I  trample  on  the  pride  of  Plato."  "  Yes  (replied 
Plato),  but  with  great  pride,  Diogenes."  He  had  the 
ntmolt  contempt  for  all  the  human  race;  for  he  walked 
the  ftreets  of  Atliens  at  noon-day  with  a  lighted  Ian-  - 
thorn  in  his  hand,  telling, the  people,  "He  was  in 
fearch  of  a  man."  Among  many  excellent  maxims 
of  morality,  he  Iteld  fome  very  pernicious  opinions : 
for  he  ufcd  to  fay,  that  the  uninterrupted  good  fortune, 
of  Harpalus,  who  generally  palTed  for  a  thief  and  a 
robber,  was  a  teftimony  againft  the  gods.  He  re- 
garded chaftity  and  modelty  as  vveakneffes.  Hence 
Laertius  obferves  of  him,  that  he  did  every  thing  open- 
ly, whether  it  belonged  to  Ceres  or  Venus ;  though  he 
adds,  that  Diogenes  only  ran  to  an  exccfs  of  impu- 
dence to  put  others  out  of  conceit  with  it.  But  impu- 
dence was  the  charaiftcriftic  of  thefe  philofophers  ;  who 
argued,  that  what  was  right  to  be  done,  might  be  done 
at  all  times,  and  in  all  places.  The  chief  principle  of 
this  fe(5t  in  common  with  the  Stoics,  was,  that  we 
fhould  follow  nature.  But  they  differed  from  the  Stoics 
in  their  explanation  of  that  maxim  ;  the  Cynics  being 
of  opinion,  that  a  man  folloived  nature  that  gratified 
his  natural  motions  and  appetites ;  while  the  Stoics  un- 
derftood  right  reafon  by  the  word  nature. 

CrKic-Spafm,  a  kind  of  convulfion,  wherein  the  pa- 
tient imitates  the  bowlings  of  dogs. 

CYNIPS,  a  genus  of  infefts  belonging  to  the  hy- 
menoptera  oxder.     See  Entomology  Index 

CYNOCEPHALUS,  in  Zoologij,  ^he  trivial  name 
of  a  fpecies  of  SniiA.     See  Mamiialia  Index. 

CYNOGLOSSUM,  hound's  tongue;  a  genua 
of  plants  belonging  to  the  pentandria  clafs,  and  in  the 
natural  method  ranking  imder  the  41ft  order,  Afperifo- 
li<.e.      See  BoTANY  Index. 

CYNOMETRY,  in  Botany,  a  genus  of  plants 
belonging  to  the  decandria  clafs,  and  in  the  natural 
method  ranking  with  thofe  of  which  the  order  is  doubt- 
ful.    See  Botany  Index. 

CYNOMORIURI,  in  Botany,  a  genus  of  plants  be- 
longing to  the  monoecia  clafs,  and  in  the  natural  me- 
thod ranking  under  the  50th  order,  Amcniacece.  See 
Botany  Index. 

CYNOPHONTIS,  in  antiquity,  a  fefiival  obfcrv- 
ed  in  the  dog  days  at  Argos,  and  fo  called  axo  ra;  kvuxs 
(poviiv,  i.  e.  from  killing  dogs  ;  becaufe  it  was  ufual  on 
this  day  to  kill  all  the  dogs  they  met  with. 

CYNOREXY,  an  immoderate  appetite,  to  the  de- 
gree of  a' difeafe,  called  aVo  fames  caniiia  and  hulimy. 

CYNOSARGES,  a  place  in  the  fuburbs  of  Athens, 
named  from  a  white  or  fwift  dog,  who  fnatched  asvay 
part  of  the  facrifice  oifering  to  Hercules.  It  had  a 
gymnafium,  in  which  ftrangers  or  thofe  of  the  half- 
blood  performed  their  exercifes ;  the  cafe  of  Hercules, 
to  -whom  the  place  ^vas  confecrated.  It  had  alfo  a  court 
of  judicature,  to  tiy  illegitimacy,  and  to  ex  mine  whe- 
ther perions  were  Athenians  of  the  whole  or  half  blood. 
Here  Antifthenes  fet  up  a  new  feiit  of  philofophers  call- 
ed Ci/nics,  either  from  the  place,  or  from  the  Iharling 
or  the  impudent  difpofition  of  that  feft. 

CYNOSCEPHAL/^,  in  Ancient  Geography,  a 
place  in  Theffaly  near  Scotuffa  ;  where  the  Romans, 
under  Q.  Flaminius,  gained  a  great  viftory  over  Philip, 
fon  of  Demetrius  king  of  Macedoii.     Thefe  Cynolce- 
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(1>r;  '"An-.i  pV.Ax  are  fsnall  tops  of  fcveral  equal  eminences  j  nsmcd 
II         from   their   refemb!a\icc    lb   dogs  heads,  according  to 

Cyp..anfm.  pj^t^ch. 

""■  CYNOSSEPvIA,  the  tomb  of  Hecuba,  on  the  pro- 

montory IVlallufia,  over  againli  Sigeum,  in  tlic  foiith  of 
tlie  CbcrloneiusThracica  •,  named  enher  from  the  figure 
o£  a  dog,  to  V,  liici)  ihe  ivas  changed,  cr  from  her  fad  re- 
verfe  of  fortune  (Pliny,  ]\Iela). 

CYNOSURA,  in  jif,ror.crnj,  a  denomination  given 
by  the  Greeks  to  urfa  rriinor,  "the  little  'ear,"  by 
which  lailois  ftecr  their  courfe.  The  word  is  formed 
of  x.v>caypx,  q.  d.  tl  J  dog's  tail,  'rhi?  is  the  conftella- 
tion  next  our  pole,  coniilfine  of  fevei'  Pars;  four 
whereof  are  difpofcd  lii;e  tl,e  four  wheels  of  a  cha 
riot,  and  three  lent^thwife  reprelenting  the  beam  ; 
whence  fome  give  it  tlie  name  of  the  chariot,  or 
Cliarles's  "•joain. 

Cykosura,  Cynofurie,  or  Cyiiofuris  in  Ancient  Geo- 
graphy, a  place  in  Laconia ;  ;  ut  whether  maritime  or 
inland,  uncertain.  Here  iE.culapius,  being  thu.idcr- 
flruck,  was  buried  (Cicero). 

Cykosura  was  alfo  the  name  of  the  promontory  of 
Marathon  in  Attica,  oppofite  to  Eubcta. 

Cynosura,  in  Mytho/ogij,  a  nymph  of  Ida  in  Crete. 
She  nurl'ed  Jupiter,  who  changed  her  into  a  ftar  which 
bears  the  fame  name.  It  is  the  fame  as  the  urfa  mi- 
nor. 

CYNOSURUS,  in  Botany,  a  genus  of  plants  be- 
longing to  the  triandria  clafs,  and  in  the  natural  method 
ranking  under  the  4th  order,  Grammea.  See  Botany 
Index. 

CYNTHIUS  and  Cynthia,  in  Mythology,  fur- 
names  of  Apollo  and  Diana,  derived  from  Cynthia, 
the  name  of  a  mountain  in  the  middle  of  the  illand  of 
Delos. 

CYNTHUS,  in  Ancient  Geography,  a  mountain  of 
the  iiland  Delos,  fo  high  as  to  overlhadow  the  whole 
illand.  On  this  mountain  Latona  brought  forth  Apollo 
and  Diana  :  hence  the  epithet  Cynthius  (Virgil),  and 
Cynthia,  (Lucan,  Statius). 

CYNURIA,  or  Cynurius  Agcr,  in  Ancient  Geo. 
grapliy,  a  dilliift  of  Laconia,  on  the  confines  of  Ar- 
golis.  A  territory  that  proved  a  perpetual  bone  of 
contention  between  the  Argives  and  Spartans  (Thu- 
t"dides).  For  the  manner  of  deciding  the  difpute,  fee 
Xhyrea. 

CYPERUS,  in  Botany,  a  genus  of  plants  belong- 
incT  to  the  triandria  clals,  and  in  the  natural  method 
ranking  under  the  3d  order,  Calamarice.  See  Botany 
Indeoe. 

CYPHON,  in  antiquity,  a  kind  of  punifhment  ufed 
by  the  Athenians.  It  was  a  collar  made  of  wood  ;  fo 
called  becaufe  it  conftrained  the  criminal  who  had  this 
punifhment  inllicted  on  him  to  bow  down  his  head. 

CYPHONISM  {Cijphonijmiis,),  from  Kvfm,  which 
has  various  hgnificatlons ;  derived  from  xu^ej  crooked ; 
a  kind  of  torture  or  punifhment  in  ufe  among  die  an- 
cients. 

The  learned  are  at  a  lofs  to  determine  what  it  was. 
Some  will  have  it  to  be  that  mentioned  by  Jerome 
in  his  Life  of  Paul  the  Hermit,  chap.  2.  which  con- 
fified  in  fmeaiing  the  body  over  with  honey,  and  thus 
expoling  the  perfon,  with  hi<  hands  tied,  to  the  warm 
fun,  to   invite  the  flies  and  other  vcrmine  to  perfecute 


CYPR.iEA,  or  Cowrie,  a  genus  of  fliells  belong-    Cypria 
ing  to  the  order  of  vermes  teltacea.     See  CoNCHOLOGY         II 
Index..  _  _       Cypriam^. 

This  genus  is  called  cyprcea2.ViA  venerea  from  its  being 
peculiarly  dedicated  to  Venus,  who  is  faid  to  have  en- 
doived  a  (hell  of  this  genus  with  the  poivers  of  a  rcmora, 
fo  as  to  impede  the  courfe  of  the  ihip  which  was  fcnt  by 
Periandcr  tyrant  of  Corinth,  with  orde'rs  to  emakulate 
the  young  nobility  of  Corcyra. 

CYPRESS.  See  Cupressus,  Botany  Index. 
CYPRIANUS,  Thascius-C/EC1i,ius,  a  principal 
father  of  the  Chrillian  church,  was  born  at  Carthage 
in  Africa,  at  the  latter  end  of  the  fecond  or  beginning 
of  the  third  century.  We  know  nothing  more  of  his 
parents  than  that  they  were  Heathens ;  and  he  himfelf 
continued  fuch  till  the  lafl  12  years  of  his  life.  He 
applied  aimfelf  early  to  the  fludy  of  oratory ;  and 
fome  of  the  ancients,  particularly  Laftantius,  inform 
us,  that  he  taught  rhetoric  in  Carthage  with  the  high- 
eft  applaufe.  Cyprian's  converfion  is  fi.xed  by  Pear- 
fon  to  the  year  246 ;  and  was  at  Carthage,  xvhere,  as 
St  Jerome  obfervcs,  he  had  often  einploved  his  rhe- 
toric in  the  defence  of  paganifm.  It  was  brought 
about  by  one  Caecilius,  a  prieft  of  the  church  of  Car- 
thage, vvhoie  name  Cyprian  afterwards  took  ;  and 
betiveen  whom  there  ever  after  iubfifted  fo  clofe  a 
friendlhip,  that  CatciLus  at  his  death  committed  to  Cy- 
prian the  care  of  his  family.  Cyprian  was  alfo  a 
marrie4  man  himfelf  j  but  as  foon  as  he  was  convert- 
ed to  the  faith,  he  refolved  upon  a  ftate  of  continence, 
which  was  thought  a  high  degree  of  piety,  as  not  be- 
ing yet  become  general.  Being  now  a  Chriflian,  he 
was  to  give  the  ufual  proof  of  the  fincerity  of  his  con- 
verfion ;  and  that  was  by  writing  againft  Paganifm 
and  in  defence  of  Chriilianity.  With  this  view  he 
compofed  his  piece  De  Gratia  Dei,  or  "  concerning 
the  grace  of  God."  which  he  addreffed  to  Donatus. 
It  is  a  work  of  the  fame  nature  with  the  Apologetic 
of  Tertulhan,  and  the  Oftavius  of  Minutius  Felix.  He 
next  compofed  a  piece  De  Idoloruni  Vanitate,  or  "  up- 
on the  vanity  of  idols."  Cyprian's  behaviour,  both 
before  and  a'^er  his  baptilni,  was  fo  highly  pleafing 
to  the  bidiop  of  Carthage,  that  he  ordained  him  a 
priert  a  few  months  after.  It  ivas  rather  irregular  to 
ordain  a  man  thus  in  his  very  noviciate  j  but  Cyprian 
was  fo  extraordinary  a  perfon,  aiul  thought  capable 
of  doing  fuch  lingular  fervice  to  the  church,  that  it 
feemed  allowable  in  this  cafe  to  difpenfe  a  little  with 
the  form  and  ditcipline  of  it.  For  befides  his  known 
talents  as  a  fecular  man,  ht  had  acquired  a  high  re- 
putation of  fanftity  fince^  his  converficn  j  having  not 
only  feparated  hinitelf  from  his  wife,  as  we  have  ob-  > 

ferved  before,  which  in  thoie  days  «as  thought  an  ex- 
traordinary aft  of  piety,  but  alfo  configned  over  all 
his  goods  to  the  poor,  and  given  himfelf  up  entirely 
to  the  things  of  God.  It  was  on  this  account  no  doubt, 
too,  that  when  the  bilhop  of  Carthage  died  the  year 
after,  that  is,  in  the  year  248,  none  was  judged  fo 
proper  to  fuccecd  him  as  C)prian.  The  quiet  and  re- 
pofe  which  the  Chriflians  had  enjoyed  during  the  laft 
40  years,  had,  it  feems,  greatly  corrupted  their  man- 
ners j  and  therefore  Cyprian's  firfl  care,  after  his  ad- 
vancement to  the  bilhopric,  was  to  correft  difor'ders 
and  reform  abufes.  Luxury  was  prevalent  among 
them  J    and  many  of  their  •women  v;ere  not    fo  ftrift 
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as  they  fliould  be,  efpecially  in  tlie  article  of  drefs. 
This  occafioned  him  to  dtaw  up  his  piece  De  Imbitu 
I  virginum,  "  concenung  the  drcfs  of  young  wo- 
men •,"  in  which,  bcfides  what  he  fays  on  that  parti- 
cular head,  he  inculcates  many  leiTons  of  modefty  and 
fobriety.  In  the  year  249,  the  emperor  Decius  be- 
gan to  ifliie  out  very  fevere  edifts  againft  the  Chri- 
ftians,  which  particularly  afFefted  thofe  upon  the  co.Ut 
of  Africa  ;  and  in  the  beginning  of  250,  the  Heathens, 
in  the  circus  and  amphitheatre  of  Carthage,  infilled 
loudly  upon  Cyprian's  being  thrown  to  the  lions  :  a 
common  method  of  deftroying  the  primitive  Chrilli- 
ans.  Cyprian  upon  this  withdiew  from  the  church  at 
Carthage,  and  fled  into  retirement,  to  avoid  the  fury 
of  the  perfecutions.  He  wrote,  in  the  place  of  his  re- 
treat, pious  and  inftruftive  letters  to  thofe  who  had 
been  his  hearers  ;  and  alfo  to  the  libcllatici,  a  name 
by  which  thofe  pufillanimous  Chriftians  were  called, 
who  procured  certificates  of  the  Heathen  magiftrates, 
to  Ihow  that  they  had  complied  with  the  emperor's  or- 
ders in  facrificing  to  idols.  At  his  return  to  Carthage, 
he  held  feveral  councils  on  the  repentance  of  thofe  who 
had  fallen  during  this  perfecution,  and  other  points  of 
difcipline  ;  he  oppofed  the  fchemes  of  Novatus  and 
Novatianus ;  and  contended  for  the  rebaptizing  of  thofe 
who  had  been  baptized  by  heretics.  At  laft  he  died  a 
martyr  in  the  perfecution  of  Valerian  and  GalKenus,  in 
258.  Cyprian  wrote  81  letters,  and  feveral  treatifes. 
The  bed  edition  of  his  works  are  thofe  of  Pamelius  in 
1568  ;  of  Rigaltius  in  1648  ;  and  of  Oxford  in  1682. 
His  woriis  have  all  been  tranllated  into  Englilli  by  Dr 
Marlhal. 

CYPRINUS,  a  genus  of  fifhes,  belonging  to  the 
order  of  abdominales.     See  Ichthyology  Index. 

CYPRIPEDIUM,  the  lady's  slipper  ;  a  genus 
of  plants  belonging  to  the  gynandria  clafs,  and  in  the 
natural  method  ranking  under  the  7th  order,  Orchidece. 
See  Botany  Index. 

CYPRUS,  in  illand  fituated  in  the  Levant,  or  moft 
eafterly  part  of  the  Mediterranean  fea,  between  33  and 
36  degrees  of  call  longitude,  and  30  and  34  of  north 
latitude.  In  ancient  times  this  illand  was  known  by 
the  names  of  Acamis,  Ceraftis,  Afpalia,  Amathus, 
Macaria,  Ciyptos,  Colinia,  Sphecia,  Paphia,  Salaminia, 
^rofa,  and  Cyprus.  The  etymologies  of  thefe  names 
are  neither  very  eafily  found,  nor  are  they  of  much 
importance.  The  name  by  which  it  was  moll  gene- 
rally known  js  that  of  Cyprus,  faid  to  be  derived  from 
cyfiros,  the  name  of  a  (hrub  or  tree  with  which  the  illand 
abounds;  fuppofed  to  be  the  cyprefs. 

Cyprus,  according  to  Eratofthenes,  was  firll  difco- 
vered  by  the  Phoenicians,  two  or  three  generations  be- 
fore the  days  of  Afterius  and  Minos,  kings  of  Crete  ; 
that  is,  according  to  Sir  Ifaac  Nevs'ton's  computation, 
2Do6  years  before  the  Chrillian  era.  It  was  at  that 
time  fo  full  of  wood  that  it  could  not  be  tilled,  and 
the  Phoenicians  firll  cut  down  that  wood  for  melting 
copper,  \vith  vvhich  the  idand  abounded  ;  and  after- 
wards, when  they  began  to  fail  without  fear  on  the 
Mediterranean,  that  is,  after  the  Trojan  war,  they  built 
great  navies  of  the  wood  produced  on  this  illand.  Jo- 
lephus,  however,  informs  us,  that  the  defcendants  of 
Ciltim,  the  fon  of  Javan,  and  grandfon  of  Japhet,  %vere 
tlie  original  inhabitants  of  Cyprus.  According  to  his 
account,  Cittim,  feeing   his  brother  Tarlhilh  fettled  in 
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Cilicia,  where  he  liuilt  the  city  of  Tarfus,  rot:led  with  Cypiro 
his  followers  in  this  oppofitc  ifland  ;  and  either  he  or  ''~~ 
his  defcendants  laid  the  foundation  of  the  city  of  Cittim, 
which  according  to  Ptolemy,  was  the  moll  ancient  in 
the  ifland.  As  Cyprus  was  too  narrow  to  contain  the 
great  numbers  who  attended  him,  he  left  here  as  many 
as  might  ferve  to  people  the  country,  and  with  the  ret! 
paffed  over  to  Macedon. 

The  idand  of  Cyprus  was  divided  among  feveral 
petty  kings  till  the  time  of  Cyrus  the  Great.  He  luh- 
ducd  them  all  •,  but  left  each  in  pofledion  of  his  king- 
dom, obliging  them  only  to  pay  him  an  annual  tribute, 
and  to  fend  iupplies  of  men,  money,  and  fliips  when 
required.  The  Cyprian  princes  lived  thus  fubjetl  to 
the  Perfians  till  the  reign  of  Daiius  Hyllafpes,  when 
they  attempted  to  fliake  off  the  yoke,  but  with  bad  fuc- 
cefs ;  their  forces  being  entirely  defeated,  and  them- 
felves  again  obliged  to  fiibmit.  They  made  another 
more  fuccefsful  attempt  about  the  year  before  Chrill 
357  ;  but,  however,  could  never  totally  free  tlieni- 
felves  from  their  fubjeftion.  It  is  very  probable  that 
they  fubmitted  to  Alexander  the  Great,  though  hillo- 
rians  are  filent  as  to  that  event.  On  the  death  of  the 
Macedonian  conqueror,  the  dominion  of  Cyprus  ^vas 
difputed  by  Antigonus  and  Ptolemy  the  fon  of  Lagus. 
At  lall  Antigonus  prevailed,  and  the  whole  ifland  iub- 
mitted  to  him  about  304  years  before  Chrill.  He  and 
his  fon  Demetrius  kept  pofleffion  of  it  for  1 1  years, 
when  it  was  recovered  by  Ptolemy,  and  quietly  pof- 
fefled  by  him  and  his  defcendants  till  58  years  before 
Chrift,  when  it  was  moft  unjuftly  feized  by  the  Ro- 
mans. In  the  time  of  Augullus,  it  began  to  be  rank- 
ed among  the  proconfular  provinces  and  to  be  govern- 
ed by  magiftrates  fent  thither  by  the  fenate.  In  the 
year  648  it  was  conquered  by  the  Saracens  ;  but  reco- 
vered by  the  Romans  in  957.  They  held  it,  however, 
but  for  a  very  fhort  time,  and  the  barbarians  kept  pof- 
feflion  of  it  till  the  time  of  the  croifades.  It  was  then 
reduced  by  the  croifaders;  and  Richard  I.  of  England 
gave  it  to  the  princes  of  the  Lufignan  family,  who 
held  it  till  the  year  1570.  They  divided  it  into  12 
provinces,  in  each  of  which  was  a  capital  city  from 
which  the  province  was  denominated.  'So  confider- 
able  was  the  ifland  at  this  time,  that  befides  the  cities 
above-mentioned,  and  others  of  lefs  note,  it  contained 
800  villages.  In  1 570  it  was  taken  by  the  Turks,  and 
though  it  hath  ever  fmce  continued  under  their  tyran- 
nical yoke,  is  ftill  fo  confiderable  as  to  be  governed  by 
a  beglerbeg,  and  feven  langiacs  under  him. 

The  air  in  this  ifland  is  for  the  moft  part  very  un- 
wholefome,  on  account  of  the  many  fens  and  marlhes 
with  which  the  country  abounds.  The  foil  is  an  ex- 
cellent fertile  clay  ;  and  would  produce  r.ll  the  necef- 
faries  of  life  in  abundance,  if  properly  cultivated. 
There  are  but  few  fprings  or  rivers  in  this  illand  ;  fo 
that  when  the  rains  do  not  fall  plentifully  at  the  ufual 
feafons,  the  inhabitants  are  much  dinrefTed  by  the 
fcarcity  of  water.  By  reafon  of  the  uncultivated  ftate 
of  the  country,  they  are  alfo  greatly  infefted  with  poi- 
fonous  reptiles  of  various  kinds.  The  people  are  ex- 
tremely ignorant  and  lafcivious,  as  indeed  they  are  re- 
marked to  have  been  from  the  remoteft  antiquity.  An- 
ciently the  worftiip  of  Venus  was  eftablifhcd  in  this 
ifland,  whence  her  title  among  the  poets  of  the  Cyprian 
queen  i  and  fuch  ar.  inclination  had  the  inhabitants  to 
F  become 
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rvrar.6,    tecoiiie  the  votarks  of  this  goJJefs,  totli  in  tlieory  and 
r.yrcr.aica.  pia^'Jif^g^  ^li;,t   {[^^    young    ^vomen    ufcd    to    prolHtute 
'  ihemfelves  in   her  temple  in   order  to  raile  themfelves 

portions.  Nor  are  their  lucceflbrs  laid  to  be  much  bet- 
ter at  this  day.  The  exports  of  the  ilhmd  are  lilks, 
oil,  cotton,  wine,  fait,  and  turpentine  :  the  imports 
are  French  and  \'eF.etian  broad  cloths  5  and  lometmies 
.1  few  bales  of  Englilli  manuf.iflure,  cutlery  ivares,  fu- 
gar,  tin,  lead,  Sic. 

Knig/ns  of  Ctfrus,  an  order  inftituted  by  Guy  de 
Lufignan,  titular  kinc;  of  .lerutalem,  to  whom  Richard  I. 
of  England,  after  conquering  this  illand,  made  over 
his  right. 

CYRANO,  Bergerac,  a  French  author,  bom  in 
Gafconv,  about  the  year  1620.  He  firlf  entered  into 
the  armv,  where  his  natural  courage  engaged  him  fre- 
quently in  duels  in  the  quality  of  a  fecond  ;  'which, 
ivith  other  ralli  aflions,  prc*'ared  him  the  title  ot  the 
Imrepid.  But  the  little  picrpeii  he  law  of  prefer- 
ment made  him  renour.ce  the  trade  of  ivar  fur  the 
txercife  of  wit.  Kis  comic  hiilories  of  the  ilates  and 
emtjiies  in  the  lun  and  moon,  Ihow  him  well  acquaint- 
ed with  the  Cartefian  philofophy,  and  to  have  a  lively 
imagination.  Our  Lord  Orrery  claues  him  ivith  Switt 
for  his  turn  of  humour,  which  he  fays  tlie  latter  adopt- 
ed and  purfued. 

CYRENAICA,  an  ancient  kingdom  of  Africa,  cor- 
refponding  to  the  pieient  kingdom  and  deiert  of  Barca 
and  Tripoli.     It  was  originally  inhabited   by  a  number 
of  barbarous  nations,  differing  little  from  great  gangs 
of  robbers.     Afterwards  fome  colonies  from  Greece  fet- 
tled here,  and  Cyrenalca  became  fo  powerful  a  Itate, 
that    it  waged   war  with   Egvpt'  and  Carthage,  often 
%mh  fuccefs.      In  the  time  of  Darius   Hyftafpes,  Arce- 
iilaus,  the  reigning   prince    in  Cyrenaira,  was    driven 
from  the  throne  :   on  ^vhich   his  mother  Pheretima  ap- 
plied for  affilf  ance  to  the  king  of  Cyprus.     Her  fon  af- 
tenvards  returning  to  Barca,  the  chief  city  of  Cvrene, 
was  there  ailafllnatcd,  together  Tvith  his  father-in-law. 
Pheretima  finding  herfclf  difappointed  by  the  king  of 
Cyprus,   applied  to  Darius  Hyftafpes,  and  by  the  airift- 
ance  of  the   Perfians  reduced   Barca.     Here  ihe  beha- 
ved with  the  utmolt  cmelty,    caufing   all    thofe    who 
had  been  concerned  in  her  fun's  death  to  be  impaled, 
and  the  breafts  of  their  wives  to  be  cut  off  and  affixed 
near  them.    She  is  faid  to  have  been  afterwards  devour- 
ed by  \Torms  ;  which  wjs  looked  uiion  as  a  divine  judg- 
ment for  her  excefiive   cruelty.     The   prifoners  in  the 
mean  time  ^vcre  fcnt  to  Darius,  who   fettled  them  in  a 
diftrift  of  Bacfria,  from   them  called    Barca.      Cyre- 
naica,  however,  fcems  to   have   remained  free  till  the 
time  of  Alexander  the  Great,  who  conquered   it  along 
vivCn  Egypt.       Soon    after    his    death  the    inhabitants 
recovered  their  liberty  ;  but  were  in  a  Ihort  time  redu- 
ced by  Ptokmy   king  of  Egypt.      Under  thefe   kings 
.  it  remained  till  Ptolemy   Phylcon  made  it  over  to  his 
baftard  fon  Apian,  «-ho  in  the  658th  year  of  Rome  left 
it  by  'will   to   the   Romans.     The  fcnate  permitted  all 
the  cities  to  be  governed,  by  their  own   laws  j  a)id  this 
immediately  filled  the  country  with  tyrants,  thofe  who 
were  motl  potent  in  every  city   or  diftrift  endeavour- 
ing to  aflume  the  fovereignty  of  it.     Thus  the  kingdom 
was  thrown   into  great   confuSon  :  but  Lucullus  in  a 
good  meafure    reftored    the  public  tranquillity   on   his 
coming  thither  during  the  firft  Mithridatic  war.     It  was 
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found  impofTdile,  however,  totally  to  fupprefs  thefe 
dilhjrbances  till  the  country  ^^•as  reduced  to  the  form 
of  a  Roman  province,  v.-!iich  happened  about  £0  years  . 
after  the  death  of  Apian,  and  76  before  Chrill.  Upon 
a  revolt,  the  city  of  Cyrenew-as  ruined  by  the  Romans; 
but  they  afterwards  rebuilt  rt.  In  procefs  of  time  it 
feJl  to  the  Arabs  ;  and  then  to  the  Turks,  who  are  the 
prefent  mailers  of  it, 

CYRENAICS,  a  fecf  of  ancient  philofophers,  fo 
called  from  their  founder  Ariflippus  of  Cyrenc,  a  dif- 
c  iple  of  Socrates. 

The  great  principle  of  their  doflrine  was,  that  the 
fupreme  good  of  man  in  this  life  is  pleafure  ;  whereby 
they  not  only  meant  a  privation  of  pain,  and  a  tran- 
quillity of  mind,  but  an  afl'erablage  of  all  mental  and 
fenfual  pleafures,  particularly  tlie  laif . 

Cicero  makes  frequent  mention  of  Arillippus's  fchoo], 
and  fpeaks  of  it  as  yielding  debauchees.  Three  difciples 
of  Ai'iltippus,  after  his  death,  divided  the  left  into  three 
branches  ■,  under  \\hich  divilion  it  languiihed  and  funk  ; 
the  firff  called  the  Trlcgefiac  fchool  j  the  fecond  the 
^nnwcrian ;  and  the  third  the  Theodoran  ;  from  the 
names  of  their  authors. 

CYREXE,  in  Ancient  dographif,  the  capital  of 
Cyrcnaica,  and  one  of  the  chies  called  Pentnpalis,  di- 
fiant  from  Apollonia,  its  fea-v'ort,  10  miles,  iituated 
on  a  plain,  of  the  form  of  a  table,  according  to  Str?.- 
bo  :  A  colony  of  the  Tltereans.  Thougli  they  were 
defcendants  of  the  Lacedemonians,  yet  they  differed 
from  them  in  their  turn  of  mind  or  difpofition,  apply- 
ing themfelves  to  philofophy  ;  and  hence  arofe  the  Cy- 
renaic  fe£f,  at  the  head  of  -.vhich  was  ArilUppus,  who 
placed  all  happirels  in  pleafure.  The  CyrenAns  were 
a  people  much  given  to  aurigation,  or  the  ufe  of  the 
chariot,  from  their  excellent  breed  of  horfes,  (Pindar, 
Ephorus,  Strabo). 

CYRIL,  St,  bifhop  of  Jeruf^alem,.  fucceeded  Maxi- 
mus  in  353.  He  was  afterwards  depofed  for  the  crime 
of  expofing  to  fale  the  treafures  of  the  church,  and  ap- 
plying the  money  to  the  (upport  of  the  poor  during  a 
great  famine.  Under  Juli'an  he  was  reftored  to  his 
lee,  and  was  firmly  eftablilhed  m  all  his  old  honours 
and  dignities  under  Theodofius  ;  in  which  he  conci- 
nued  unmolefted  to  his  death  in  386.  The  remains  of 
this  father  confift  only  o^  23  catechefes,  and  one  let- 
ter to  the  emperor  Conftantius. 

Cyril,  St,  patriarch  of  Alexandria,  fucceeded 
Theophilus,  his  uncle,  in  412.  Scarce  was  he  inffai- 
Icd,  when  he  began  to  exert  his  authority  with  great 
rigour  ;  he  drove  the  Novatians  and  Jevvs  from  Alex- 
andria, permitting  their  wealth  and  fynagogues  to  be 
taken  from  them.  This  proceeding  highly  difpleafed 
Oreff  es,  the  governor  of  the  city,  who  faw  that  if  the 
bilhop'o  authority  was  not  focn  fuppreffed,  it  might 
grow  too  ftrong  for  that  of  the  magiffrate.  Upon  wliich 
a  kiiid  of  civil  war  broke  out  between  Oiefles  and  the 
bilhop  ;  many  tumults  were  raifed,  and  fome  battles 
fought  in  the  very  Ifreets  of  Alexandria.  St  Cyril  alfo 
diflinguifhed  himfelf  by  his  zeal  againff  Neftorlus  b»- 
fhop  of  Conftantinoplc,  who  in  fome  of  his  homUies, 
had  afferted  that  the  \'"irgin  Mary  ought  not  to  be  cal- 
led the  mother  of  God.  'I'he  difpute  at  firft  proved 
unfavourable  to  Cyril,  whofe  opinion  was  not  only 
condemned,  but  himfelf  deprived  of  his  bifhopric  and 
thrown  into  prifon,     But  he  was  foon  after   releafed, 
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Cyan.      anil  gained  a  complete  viftory  over  Neftorius,  «lio  in 
r  ^j  I  was  depofed'  from  his  fee  o(  Cynftautinople.     Cyril 

returned  to  his  fee  at  Conflantiiioplc,  where  he  died 
in  444.  St  Cyril  alfo  wrote  againll  Theodorus  ot 
Mopl'uefta,  Diodorus  of  Tarfus,  and  Julian  the  apo- 
ftate.  He  compofed  commentaries  on  St  John's  gof- 
pel,  and  wrote  ieveral  other  books.  His  uorlts  were 
jiublilhed  in  Greek  and  Latin  in  1638,  in  fix  volumes 
folio. 

CYRUS,  the  fon  of  Cambyfes  the  Perfian,  by  Man- 
dane  the  daughter  of  Allyages  king  of  the  Medes. 
The  two  chief  hirtorians,  who  have  written  the  life  of 
Cyrus,  are  Herodotus  and  Xenophon  ;  but  their  ac- 
counts of  him  are  different,  in  as  much  as  the  latter 
makes  his  father  a  king  of  Perfia,  and  tlic  former  a 
meaner  man.  The  account  of  Herodotus,  as  Dr  Pri- 
deaux  obferves,  Indeed  contains  narratives  that  are 
much  more  Ifrange  and  iurprifing,  and  confequently 
more  diverting  and  agreeable  to  the  reader  :  and  tor 
this  reafon  more  have  chofen  to  follow  him  than  Xeno- 
phon. 

Herodotus  informs  us,  that  Aflyages  king  of  the 
Medes  dreamed  that  a  vine  Iprung  from  the  womb 
of  his  daughter  Mandane,  the  branches  whereof  over- 
ihadowed  all  Afia  ;  whereupon  having  confulted  the 
foothfayers,  he  was  told  that  his  dream  portended  the 
future  power  and  greatnefs  of  a  child  who  ihould  be 
born  of  his  daughter  :  and  furtlier  that  the  fame  child 
Iliould  deprive  him  of  his  kingdom.  Allyages,  to  pre- 
vent the  accomplilhment  of  this  prediction,  inftead  of 
marrying  his  daughter  to  fome  powerful  pruice,  gave 
her  to  Cambyfes,  a  Perfian  of  mean  condition,  and  one 
who  had  no  great  capacity  for  forming  any  important 
defign,  nor  for  lupporting  the  ambition  of  his  fon  by 
his  own  riches  and  authority.  Nor  did  Aftyages  flop 
here  :  the  apprehenfions  he  was  under  left  Mandane"s 
fon  might  perhaps  find  that  afliftance  in  his  own  cou- 
rage, or  fome  lucky  circumftances  which  his  family 
was  not  able  to  fupply  him  with,  induced  him  to  tals.e 
a  relolution  of  defpatching  the  child,  it  there  Ihould  be 
any.  As  foon,  therefore,  as  he  underftood  his  daugh- 
-*er  was  with  child,  he  commanded  one  of  his  officers 
wliofe  name  was  Harpagus,  to  deilroy  the  infant  as 
foon  as  it  came  into  the  world.  Harpagus,  fearing 
the  refentraent  of  Mandane,  put  the  child  into  the 
hands  of  one  who  was  the  king's  Ihepherd,  in  order  to 
cxpofe  him.  The  ihepherd's  wife  was  fo  extremely 
touched  with  the  beauty  of  Cyrus,  that  (he  defired  her 
Lulband  rather  to  expofe  her  own  fon,  who  was  born 
iurae  time  before,  and  preferve  the  young  prince.  Af- 
fer  this  manner  Cyrus  was  preferved,  and  brought  up 
among  the  king's  ihepherds. 

One  day,  as  the  neighbouring  children  were  at  play 
together,  Cyrus  was  cholen  king  ;  and  having  punlfli- 
ed  one  of  his  little  pluyiellows  with  iome  feverity,  for 
difobeying  his  commands,  the  child's  parent  complain- 
ed of  Cyrus  to  Allyages.  This  prince  fent  for  young 
Cyrus,  and  oblerving  lomething  great  in  his  air,  his 
manner  and  behaviour,  together  with  a  great  refem- 
blance  of  his  daughter  Mandane,  he  made  particular 
inquiry  into  tlie  matter,  and  difcovered  that,  in  reality, 
Cyrus  was  no  other  than  his  grandfon.  Harpagus, 
who  was  the  inflrument  of  preferving  him,  was  puniih- 
ed  with  the  death  of  Ills  o^vn  ion  :  however,  Allyages 
believing  that  the   royalty  which  the  foothfayers   had 


promifed  to  the  young  prince,  was  only  that  which  he  Cyrus, 
had  lately  cxercllcd  among  the  flicpherds  children,  /"^ 
troubled  himfelf  no  more  about  It.  Cyrus  being  grown 
up,  Harpagus  difclofed  the  whole  fecret  of  his  birth  to 
him,  together  with  the  manner  wherein  he  had  dchver- 
ed  him  from  the  ctucl  refplutlon  of  his  grandfather. 
He  encouraged  him  to  come  into  Media,  and  promifed 
to  furnidi  him  with  forces,  in  order  to  make  him  raa- 
fter  of  the  country,  and  depofe  Aftyages,  Cyrus  heark- 
ened to  thefe  propontions,  engaged  the  Perfians  to  take 
up  arms  againft  the  Mcdos,  marched  at  the  head  of 
them  to  meet  Allyages,  defeated  him,  and  poiTefled 
himfelf  of  Media.  He  carried  on  many  other  wars; 
and  at  length  fat  down  before  Babylon,  which  after  a 
long  liege  he  took. 

The  relation  of  Cyrus's  life  from  Xenophon  is  as 
follows  :  Aftyages  king  of  Media  married  his  daugh- 
ter Mandane  to  Cambyfes  king  of  Perfia,  fon  to  Achse- 
menes  king  of  the  fame  nation,  Cyrus  was  born  at 
his  father's  court,  and  was  educated  with  all  the  care 
his  birth  required.  When  he  was  about  the  age  of 
12  years,  his  grandfather  Allyages  fent  for  him  to 
Media,  together  with  his  mother  Mandane.  Some 
time  after,  the  king  of  AfTyria's  Ion  having  Inyaded 
Media,  Aftyages,  with  his  fon  Cyaxares  and  his  grand- 
fon Cyrus,  marched  againft  him.  Cyrus  diftlngulfti- 
ed  himfelf  in  this  ivar,  and  defeated  the  Affyrlans. 
Cambyfes  afterwards  recalled  him,  that  he  might  have 
him  near  his  own  perfon  ;  and  Aftyages  dying,  his  fon 
Cyaxares,  uncle  by  the  mother's  fide  to  Cyrus,  luc- 
ceeded  him  in  the  kingdom  of  Media. 

Cyrus,  at  the  age  of  30  years,  was,  by  his  father 
Cambyfes,  made  general  of  the  Perfian  troops  ;  and 
let  at  the  head  of  30,000  men  to  the  afliftance  of  his 
uncle  Cyaxares,  whom  the  king  of  Babylon,  with  his 
allies  the  Cappadocians,  Carlans,  Phrygians,  Cilicians, 
and  Paphlagonians,  were  preparing  to  attack.  Cyax- 
ares and  Cvnis  prevented  them,  by  falling  upon  them 
and  difpeifing  them.  Cyrus  advanced  as  far  as  Baby- 
lon, and  fprcad  terror  throughout  the  country.  From 
this  expedition  he  retired  to  his  uncle,  towards  the 
frontiers  of  Armenia  and  Affyria,  and  was  received  by 
Cyaxares  In  the  tent  of  the  Alfyrian  king  whom  he  had 
defeated. 

After  this  Cjtus  carried  the  war  Into  the  countries 
beyond  the  river  Halys,  entered  Cappadocia,  and  fub- 
dued  it  entirely.  From  thence  he  marched  agiinll 
Croifus  king  of  Lydia,  beat  him  in  the  firll  brittle  ; 
then  befieged  him  in  Sardls  his  capital  ;  and  alter  a 
fiege  of  fourteen  days  obliged  him  to  furrender.  See 
Ckoksijs.  After  this,  Cyrus  having  reduced  almoil 
all  Afia,  repafled  tl"ve  Euphrates,  and  made  war  upon 
the  Aflyrians.  He  marched  direftly  to  Babylon,  took 
it,  and  there  prepared  a  palace  for  his  uncle  Cyaxares, 
whither  he  might  retire,  if  at  any  time  he  had  an  in- 
clinatiofi  to  come  to  Babylon ;  for  he  was  not  then  in 
the  army.  After  all  theie  expeditions,  Cyrus  return, 
cd  to  his  father  and  mother  Into  Perlia,  v/hcre  they 
were  llill  living  :  and  going  fome  time  after  to  his 
uncle  Cyaxares  into  Media,  he  married  his  coufin  the 
only  daughter  and  helrels  of  all  Cyaxares's  dominions, 
and  went  with  her  to  Babylon,  from  whence  he  fent 
men  of  the  firft  rank  and  quality  to  govern  all  the  ie- 
veral nations  which  he  had  conquered.  He  engaged 
again  in  feveral  wars,  and  fubdued  all  the  nations 
F  2  which 
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Cyrus.  •wKich  lie  betv>een  Syria  and  thi;  Red  fea.  He  died 
— V at  the  age  of  70  years,  after  a  reif;ii  of  30  ;  but  au- 
thors differ  very  murh  roncrnung  the  manner  of  his 
death.  Herodotus,  JulVin,  and  Valerius  Maximus  re- 
kte,  that  he  died  in  the  v\ar  againll  the  Scythians; 
and  that  falling  into  aji  ambuili  which  Oueen  Tomyris 
had  laid  for  him,  (lie  ordered  his  head  to  be  cut  off, 
'  and  call  hito  a  vellcl  full  of  blood,  faying,  "  Thou 
hall  always  thirfted  after  human  blood,  now  glut  thy- 
felf  with  it."  Diodorus  the  Sicilian  fays,  that  he  was 
•taken  in  an  engagement  and  hanged.  Ctefias  aiTures 
us,  that  he  died  of  a  wound  which  he  received  in  his 
thigh  :  but  by  Xenophon's  account  he  died  peaceably 
in  his  bed,  amidft  his  friends  and  fervants  ;  and  certain 
it  is,  that  in  Alexander's  time  his  monument  was 
Ihown  at  Pafagarda  in  Perfia. 

From  all  this  it  is  eafy  to  conclude,  that  we  are  but 
iniperfeflly  acquainted  with  the  hiftory  of   this  great 
prince,  the  founder  of  the  Perfian,  and  deftroyer  of  the 
Chaldean,   empire.     We  learn    fevver  particulars  of  it 
frcm    Scripture,  but  then  they  are  more  certain  than 
any    that  we    have  produced.      Daniel   (viii.  3 — 20.) 
in  the  famous  viiion  wherein  God  fliowed   hira  the  rum 
of  federal  great  emperors,  which  were   to   precede   the 
birth  of  the  MeiTiah,  reprefents  Cyrus  to  us  under   the 
idea  of  "  a  ram,  which   had   two  horns  ;   and  the   two 
horns  were  high,    but  the    one  was  higher    than  the 
other,   and  the  higher  came   up  laft.     This  ram  puftied 
weftward,  and  northward,  and  fouthward,  fo   that  no 
beafts  might  ftand  before  him  ;  neither  was  there  any 
that  could    deliver  out  of    his  hand,    but  he    did  ac- 
cording to  his  will,    and  became  great."     The  ram's 
two  horns    fignify  the  two    empires  which    Cyrus  re- 
miited  in   his  perfon  ;  that  of  the  Medes,  and  that  of 
the  Perfians.     The  laft  was   greater  and  more  power- 
ful than  the  empire  of  the  Medes  ;  or  otherwife,  thefe 
two  horns  fignify  the   two   branches  of  Cyrus's  fuccef- 
fors.     His  fon    Cambyfes  dying,  the  empire  was  tranf- 
ferred  to  Darius  the  fon  of  Hyftafpes,  and  was  conti- 
nued do'.vn  to    Darius  Codomannus,  who,    as  Calmet 
thinks,  is  the  great  horn  which  the  he-goat,  that  de- 
notes Alexander,  run  againft.      In  chap.  vii.  5.  Daniel 
compares   Cyrus  to  a  bear,  with  three  ribs  in  the  mouth 
of  it,    to  which    it  was  faid,  "    Arife,    devour    much 
flefh."     Cyrus  fucceeded  his    father   Cambyfes  in  the 
kingdom   of  Perfia,   and  Darius  the  Mede,   by  Xeno- 
phon  called  Cyaxares,  and  Ailyages  in   the  apocryphal 
chapter    (xiii.   i.)  of  Daniel,  in  the   kingdom   of  the 
Medes  and  empire  of  Babylon.     He   was  monarch   of 
all  the   eaft  ;  or  as   he   fpeaks    (2  Chr.  xxxvi.  22,  23. 
and  Ezr.  i.  i,  2.)  "  of  all  theearth,"   when   he  per- 
mitted  the  Jews   to   return   to   their   own   country,   in 
the  year  of  the  world   3466,   before  Jefus   Chrift  538. 
The   enemies    of    the   Hebrews,    making    ufe    of  this 
prince's  affeftion  to   his  own   religion,  prevailed   with 
him  to   put   a   (lop   by  his   orders   to   the   building  of 
the   temple   at   Jerufalem  ;   (Ezra   iv.   5.)      The   pro- 
phets  frequently   foretold  the   coming   of  Cyrus  ;   and 
Ifaiah  (xiiv.  28.)  has   been   fo  particular  as  to  declare 
his  name    200   years   before   he   was   bom.      Jofephus 
(Antiq.  lib.  ii.  c.  2.)  fays,   that  the   Jews  of  Babylon 
ftiowed  this  paffage  of  the  prophet  to  Cyrus ;   and  that 
this  prince,   in  the   edift  which   he   granted  them  for 
their  return,  acknowledged  that  he  received  the  empire 
of  the  world  from  the  God  of  Ifrael  j  and  that  the 


fame  God  had  defcrlbed  him  by  name  in  the  writings 
of  the  prophets,  and  foretold  that  he  Ihould  build  a 
temple  to  him  at  Jerulalem.  Cyrus  is  pointed  out  in 
Scripture  under  the  name  of  the  righteous  man  and 
tlie  fliephcrd  of  Ifrael,  (Ifaiah  xli.  2.  10.  xliv.  28.)  and 
xlvi.  1 1 .  Notwithflanding  this,  God  fays  of  him 
(Ifaiah  xlv.  5.)  "  I  girded  thee,  though  tliou  haft  not 
known  me."  And  Jeremiah  calls  Cyrus  and  his  peo- 
ple vsho  overthrew  the  Babylonilh  empire,  thieves  and 
robbers.  The  taking  of  Babylon  by  Cyrus  is  clearly 
fet  down  by  the  prophets,  and  may  be  feen  under  the 
articles  BabyloN  and  BelshazzaR.  Archbilhop 
Uther  fixes  the  birth  of  Cyrus  to  the  year  of  the  world 
3405  ;  his  firft  year  at  Babylon  to  3466,  and  his 
death  to  3475.  The  eaftern  people  will  have  it,  that 
Cyrus  by  his  mother's  fide  was  defcended  from  fome 
of  the  Hebrew  prophets  :  as  alfo  that  his  wife  was  a 
Jew,  which  is  the  reafon  (fay  they)  that  this  prince 
fo  attached  himfelf  to  the  Jews,  to  whom  he  was  fo 
nearly  allied. 

Cyrus  II.  was  the  younger  fon  of  Darius  Nothus, 
and  the  brother  of  Artaxerxes.  He  was  fent  by  his 
father  at  the  age  of  16  to  aflift  the  Laceda;monians 
againft  Athens.  Artaxerxes  fucceeded  to  the  throne 
at  the  death  of  Nothus  ■,  and  Cyrus,  who  was  of  an 
afpiring  foul,  attempted  to  alTaflinate  him.  He  was 
difcovered,  and  had  been  puniilied  with  death,  had  not 
his  mother  Paryfatis  faved  him  from  the  hands  of  the 
executioner  by  her  tears  and  entreaties.  This  circum- 
ftancc  did  not  in  the  leaft  check  the  ambition  of  Cy- 
rus ;  he  was  appointed  over  Lydia  and  the  fea-coafts, 
where  he  fecretly  fomented  rebellion  and  levied  troops 
under  various  pretences.  At  laft  he  took  the  field 
with  an  army  of  IG0,000  barbarians,  and  13,000 
Greeks  under  the  command  of  Clearchus.  Artaxer- 
xes met  him  with  900,000  men  near  Cunaxa.  The 
battle  was  long  and  bloody  ;  and  Cyrus  might  have 
perhaps  obtained  the  viftory,  had  not  his  uncommon 
raftmefs  proved  his  ruin.  It  is  faid  that  the  two  royal 
brothers  met  in  perfon,  and  their  engagement  ended 
in  the  death  of  Cyrus,  401  years  before  the  Auguftan 
age.  Artaxerxes  was  fo  anxious  of  its  being  univer- 
fally  reported  that  his  brother  had  fallen  by  his  hand, 
that  he  put  to  death  two  of  his  fubjefts  for  boafting 
that  they  had  killed  Cyrus.  The  Greeks,  who  were 
engaged  in  the  expedition,  obtained  much  glory  in  the 
battle  ;  and  after  the  death  of  Cyrus  they  remained 
viflorious  in  the  field  without  a  commander.  They 
were  not  difcouraged,  though  at  the  diftance  of  above 
600  leagues  from  their  country,  and  furrounded  on 
every  fide  by  a  powerful  enemy.  They  unanimovilly 
united  in  the  eledlion  of  commanders,  and  traverfed  all 
Afia,  in  fpite  of  the  continual  attacks  of  the  Perfians  ; 
and  nothing  is  more  truly  celebrated  in  ancient  hiftory 
than  the  bold  retreat  of  the  ten  thoufand.  The  jour- 
ney that  they  made  from  the  time  of  their  firft  embar- 
kation till  their  return,  has  been  calculated  at  11 5 J 
leagues,  performed  in  the  fpace  of  15  months,  including 
all  the  time  which  was  devoted  to  take  reft  and  re- 
frelhment.  This  retreat  has  been  celebrated  by  Xe- 
nophon,  who  was  one  of  their  leaders,  and  among  the 
friends  and  fupporters  of  Cyrus. 

CYST,  the  bag  or  tunic  including  all  encyfted  tu- 
mors, as  the  fcirrhus,  atheroma,  fteatoma,  meliceres, 
&c. 

CYSTIC^ 


Cvru% 
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CYSTIC,  in  ^nalomij,  a  name  given  to  two  arte- 
ries and  two  veins. 

Cystic  Duf}.     See  Anatoli y  Index. 

CYTHER  A,  -oriim,  in  Ancient  Geography,  an  ifland 
oppofite  to  M'.iDea,  a  promontory,  ami  to  Koia;,  a  town 
of  Laconia  ;  with  a  cognominal  town,  which  has  an 
excellent  port  called  Scantiea.  The  illand  was  facred 
to  Venus,  with  a  very  ancient  temple  of  that  goddefs 
exhibited  in  armour  at  Cythera,  as  in  Cyprus  :  now 
Ccr:!Tn. 

CYTHER  E A,  in  Mtjihology,  the  fnrnaroe  of  Ve- 
nus, fo  called  from  Cytltera  an  illand,  where  llie  had 
a  temple  efteemcd  the  moft  ancient  in  Greece,  and  on 
t!;e  Ihores  of  which  Ihe  was  believed  to  be  borne  by  the 
Zephyrs,  furrounded  by  the  Loves,  the  Tritons,  and 
Nereides,  reclining  in  a  languilhing  poftnre  in  a  fea- 
fhell.  They  give  the  name  of  Cytheriades  to  the 
Graces  which  attended  her  on  the  Ihore  without  quit- 
ting her,  except  on  thofe  occafions  when  fhe  rather 
chofe  to  be  waited  upon  by  the  Pleafures. 

CYTINUS,  a  genus  of  plants  belonging  to  the 
gynandria  clafs  ;  and  in  the  natural  method  ranking 
under  the  nth  order,  SnrmentacecT.  See  BoTANV 
Inelex. 

CYTTSUS,  TREE  TREFOIL,  a  genus  of  plants  be- 
longing to  the  diadelphia  claCs,  and  in  the  natural  ine- 
thod  ranking  under  the  3  2d  order,  Popi/tonaceaf.  See 
Botany  Index. 

CYZICENS,  Cyzicena,  amongthe  ancient  Greeks, 
were  a  fort  of  magnificent  banqueting  houles,  always 
looking  toward  the  north,  and  ufually  opening  upon 
gardens. 

They  had  their  name  from  Cyzicus,  a  city  very  con- 
fiderable  for  the  grandeur  of  its  buildings ;  fituated  in 
an  ifland  of  Myfia,  bearing  the  fame  name.    , 

CYZICUM,  or  Cyzicus,  in  ylncient  Geography,  ont 
of  the  nobleft  cities  of  the  Hither  Afia  ;  fituated  in  a 
cognominal  illand  of  the  Propontis,  on  the  coalf  of  My- 
fia ;  joined  to  the  continent  by  two  bridges  (Strabo)  ; 
the  firfl  by  Alexander  ;  the  city,  a  colony  of  the  Mi- 
lefians  (Pliny).  Rendered  famous  by  the  fiege  of  Mi- 
thridates,  which  was  raifed  by  LucuUus. — The  inhabi- 
tants were  made  a  free  people  by  the  Romans,  but  for- 
feited their  freedom  under  Tiberius.  It  was  adorned 
with  a  citadel  and  walls  round  it  ;  had  a  port  and 
marble  towers  ;  and  three  magazines,  one  for  arms, 
another  for  warlike  engines,  and  a  third  for  com. 
Cyziceni,  the  people  5  noted  by  the  ancients  for  their 
timidity  and  eflfeminacy  :  hence  the  proverb  in  Zeno- 
dotus  and  others,  Tmflura  Cyzenica,  applied  to  perfons 
guilty  of  an  indecency  through  fear ;  but  Stateres  Cy- 
viiceni,  nummi  Cyziceni,  denote  things  executed  to  per- 
feflion. 

CZACKTHURN,  a  rtrong  town  of  Germany,  in 
Auftria,  and  near  the  frontiers  of  Hungary.  It  is  feat- 
ed  between  the  rivers  Drave  and  Muhir,  in  E.  Long. 
17.   19.  N.   Lat.  46.   24. 

CZAR,  a  title  of  honour,  aiTumed  by  the  grand 
dukes,  or,  as  they  are  now  flyled,  emperors  of  Ruffia. 

The  natives  pronounce  it  fzar,  or  "zaar ;  and  this,  by 
corruption  (it  has  been  fancied),  from  Ctvfar,  "  em- 
peror," from  fome  imagined  relation  to  the  Roman 
emperors.  But  this  etymology  does  not  feem  correft. 
When  the  czar  Peter  formerly  required  of  the  Euro- 
pean courts  an  acknowledgment  of  his  imperial  titles, 


and  that  the  appellation  of  Emperor  fliould  never  be 
omitted,  there  was  great  didiculty  made  about  it, 
efpecially  at  the  court  of  Vienna  j  which  occafioned 
him  to  produce  the  famous  letter,  written  in  the  Ger-  ■ 
man  tongue,  from  Maximilian  I.  emperor  of  Germany, 
to  Vafiili  Ivanovitch,  confirmiiig  a  treaty  of  alliance 
ofFeiillve  and  defenfive  againll  Sigifniond  king  of  Po- 
land. In  this  dilpatch,  which  is  dated  Augull  the 
4th,  1514,  and  is  ratified  with  the  feal  of  the  golden 
bull,  Maximilian  addrcfles  Vafldi  by  calling  him  Kayfer 
and  Herrfcher  aller  Ruffen,  "  emperor  and  ruler  of  all 
the  Rudias."  But  independently  of  this  document, 
there  could  be  no  doubt  that  the  foreign  courts,  in 
their  intercourle  with  that  of  Mofcow,  flyled  the  fove- 
reigns  indifcriminatcly  Great  Duke,  C'zar,  and  Em- 
peror. With  refpe(5l  to  England  in  particular,  it  is 
certain,  that  in  Chancellor's  Account  of  Ruflia,  (o 
early  as  the  middle  of  the  i6th  century,  Ivan  ValTilie- 
vitch  II.  is  called  Lord  and  Emperor  of  all  RuJJia  ;  and 
in  the  Englilh  difpatches,  from  the  reign  of  Elizabeth 
to  that  of  Anne,  he  is  generally  addrefled  under  the 
fame  appellation.  When  the  European  powers,  how- 
ever, itylcd  the  czar  Emperor  of  Mufcovy,  they  by  no 
means  intended  to  give  him  a  title  fimilar  to  that 
which  was  peculiar  to  the  emperor  of  Germany ;  but 
they  beflowed  upon  him  that  appellation  as  upon' 
an  Afiatic  iovereign,  in  the  fame  manner  as  we 
now  fay  the  emperors  of  China  and  Japan.  When 
Peter,  therefore,  determined  to  affume  the  title  of  em- 
peror, he  found  no  difficulty  in  proving  that  it  had 
been  conferred  upon  his  predeceffors  by  mod  of  the 
European  powers  ;  yet  when  he  was  defirous  of  affix- 
ing to  the  term  the  European  fenfe,  it  was  -confidered 
as  an  innovotion,  and  was  produftive  of  more  negociaj 
tions  than  would  have  been  requifite  for  the  termina- 
tion of  the  moft  important  .ftate  affair.  At  the  fame 
time  it  occafioned  a  curious  controverfy  among  the 
learned,  concerning  the  rife  and  progrefs  of  the  titles 
by  which  the  monarchs  of  this  country  have  been  di- 
ftinguiffied.  From  their  refearches  it  appeared,  that 
the  early  fovereigns  of  Ruffia  were  called  great  dukes, 
and  that  Vafflli  Ivanovitch  was  probably  the  firft  who 
flyled  himfelf /zar,  an  expreflion  which  in  the  Sclavonian 
language  fignifies  iing ;  and  that  his  fucceflbrs  con- 
tinued to  bear  within  their  own  dominions  that  title 
as  the  moft  honourable  appellation,  until  Peter  the 
Great  firft  took  that  oi  Povelitcl,  or  emperor.  After 
many  delays  and  objeftions,  the  principal  courts  of 
Europe  confented,  about  the  year  1722,  to  addrefs  the 
fovereign  of  Ruflia  with  the  title  of  Emperor;  without 
prejudice,  neverthelefs,  to  the  other  croumed  heads  of 
Europe. 

CZASLAU,  a  town  of  Bohemia,  and  capital  of  a 
circle  of  the  fame  name.  Here  is  the  higheft  tower 
in  all  Bohemia ;  and  near  this  place  the  king  of  Pruffia 
gained  a  viftory  over  the  Auftrians  in  1742.  It  is 
feated  on  the  river  Crudenka,  in  E.  Long.  15.  33.  N. 
Lat.  49.  50. 

CZENSTOKOW,  a  town  of  Poland  in  the  pala- 
tinate of  Crjcovia,  with  a  fort,  in  which  they  keep  a 
rich  treafure,  cslled"the  treafure  of  the  Virgin  Mary."-' 
The  pilgrims  tlock  hither  fo  much  for  the  fake  of  a 
convent  near  it,  that  it  is  called  the  Loretto  of  Poland. 
The  town  Is  fituated  on  the  river  Warte.  Ei  Long. 
19.    15.  N.  Lat,  50.  48. 

CZERNir, 
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Ciernic,        C2ERNIC,  a  town  of  Camiola,  in   Auftria,  fitua- 
Czermkou.  jg  j  j^  £    j^^^^^_  j^_  P_  j^_  L^^_  ^^    j  2.      Jt   Jj  remark- 
able for  its  lake  ;  for  a  paiticular  defcription  of  \\liich 
fee  the  article  Circhnitzer. 

CZERNIKOU,  a   confiderable  town  of  Mufcovy, 
and  capital  of  a  duchy  of  the  lame  name,  with  a  callle. 


It  is  feated  on  the  river  Dezna,  in  E.  Long.  32.   jj,  Czor.grcit 

N.  Lnt.  51.  20.  ' k^— 

CZONGRODT,  a  town  of  Upper  Hungary,  and 
capital  of  a  territory  of  the  lame  name,  at  the  conflu- 
ence of  the  rivers  Tcifle  and  Kcres.  E.  Long.  20.  57. 
N.  Lat.  46.  jO. 


D. 


]p\      THE  fourth  letter    of   the  alphabet,    and    the 
■^-^J      third  confonant. 

Grammarians  generally  reckon  D  among  the  lingual 
letters,  as  fuppofing  the  tongue  to  have  the  princi- 
pal Ihare  in  the  pronunciation  thereof ;  though  the  Ab- 
bot de  Dangeau  feeras  to  have  reafon  in  making  it  a 
palate  letter.  The  letter  D  is  the  fourth  in  the  He- 
brew, Chaldee,  Samaritan,  Syriac,  Greek,  and  Latin 
alphabets ;  in  the  five  firll  of  which  languages  it  has 
the  fame  name,  though  Ibmewhat  differently  fpoke, 
e.  g.  in  Hebrew,  Samaritan,  and  Chaldee,  Daleth,  in 
Syriac  Do/et/i,  and  in  Greek  Deha. 

The  form  of  our  D  is  the  fame  with  that  of  the 
Latins,  as  appears  from  all  the  ancient  medals  and  in- 
fcriptions,  and  the  Latin  D  is  no  other  than  the  Greek 
A,  rounded  a  little,  by  making  it  quicker  and  at  two 
ftrokes.  The  A  of  the  Greeks,  again,  is  borrowed  from 
the  ancient  charafter  of  the  Hebrew  Daleth  :  which 
form  it  ftill  retains,  as  is  (ho^\^l  by  the  'Jefuit  Souciet, 
in  his  diflertation  on  the  Samaritan  Medals. 

D  is  alfo  a  numeral  letter,  fignifying  Jive  hundred, 
which  arifes  hence,  that  in  the  Gothic  charafters,  the 
D  is  half  the  M,  which  Hgnifies  a  l/wufand.  Hence 
the  verfe. 

Lltera  D  velut  A  quingeiitos  Jignificabil. 

A  dafh  added  a-top  D,    denotes    it    to  Hand  ior  Jive 
thoujand. 

Ufed  as  an  abbreviation,  it  has  various  fignlficatioiis  : 
thus  D  ftands  for  Dodor  ;  as,  M.  D.  for  Dodor  of 
Medicine  ;  D.  T.  Doctor  of  Theology  ;  D.  D.  im- 
plies Doftor  of  Divinity,  or  "  dono  dedit ;"'  D.  D.  D. 
is  ufed  for  "  dat,  dicat,  dedicat ;"  and  D.  D.  D.  D. 
for  "  dignum  Deo  donum  dedit." 

DAB,  the  Enghlh  name  of  a  fpecies  of  Pleuro- 
NECTF.s.     See  Ichthyology  Index. 

DABUL,  a  towni  of  Afia,  in  the  Eaft  Indies,  on 
the  coaft  of  Malabar,  and  to  the  fouth  of  the  gulf  of 
Cambaye,  on  a  navigable  ri\-er.  It  ^vas  formerly  very 
flourifhing,  but  is  now  much  decayed.  It  belongs  to 
tlie  Portuguefe,  and  its  trade  confifts  principally  in 
pepper  and  fait.     E.  Lon?.  72.  50.  N.  Lat.  17.  30. 

DACCA,  a  town  of  Alia,  in  the  kingdom  of  Ben- 
gal in  the  Eaft  Indies,  fituated  in  E.  Long.  86.  10. 
N.  Lat.  24.  o. — The  advantages  of  the  iituation  of 
this  place,  and  the  fertility  of  the  foil  round  it,  have 
long  fince  made  it  the  centre  of  an  extenfive  commerce. 
The  courts  of  Delhi  and  Muxadavad  are  fun  .lihed  from 
thence  with  the  cottons  wanted  for    their    o'lvn    con- 


fumption.  They  each  of  them  maintaia  an  agent  on 
the  fpot.to  fuperintend  the  manufafturc  of  them ;  and  !■ 
he  has  an  authority,  independent  of  the  magiftrate, 
over  the  brokers,  weavers,  embroiderers,  and  all  of  tlie 
workmen  ^vhofe  buiinefs  lias  any  relation  to  t'ue  objcft 
of  his  commiifion.  Thcfe  unhappy  people  are  forbid- 
den, under  pecuniary  and  corporeal  penalties,  to  iell,  to 
any  perlon  whatever,  a  piece  e.Nceeding  the  value  of 
three  guineas :  nor  can  they,  but  by  dint  of  mone) , 
relieve  themfelves  from  this  opprelTion. 

In  this,  as  in  all  the  other  markets,  the  Europeans 
treat  with  the  Moorifh  brokers  fettled  upon  the  fpot, 
and  appointed  by  the  government.  They  likewifelend 
their  name  to  the  individuals  of  their  own  nation,  as 
well  as  to  Indians  and  x'irmenians  living  in  their  fettle- 
ments,  who,  without  this  precaution,  would  infallibly 
be  plundered.  The  Moors  theralelves,  in  their  private 
tranfaftions,  fometimes  avail  themfelvc  of  the  fame 
pretence,  that  they  may  pay  only  two,  inftead  of  fi\e 
per  cent.  A  diftlnftion  is  obferved,  in  their  contracts-, 
between  the  cottons  that  are  befpoke  and  thofe  ^vhich 
the  weaver  ventures,  in  fome  places,  to  manufadure  on 
his  own  account.  The  length,  the  number  of  threads, 
and  the  price,  of  the  former  are  fixed  :.  nothing  further 
than  the  commiirion  for  the  latter  is  ftipulated,  becaufe 
it  is  impofTible  to  enter  into  the  lame  detail.  Thefe 
nations  that  make  a  point  of  having  fine  goods,  take 
proper  meafures  that  they  may  be  enabled  to  advance 
money  to  their  workmen  at  the  beginning  of  the  year. 
The  weavers,  wlio  in  general  have  but  little  employ- 
ment at  that  time,  perform  their  work  with  lels  hurry 
than  in  the  months  of  October,  November,  and  De- 
cember, when  the  demand  is  prefling. 

Some  of  the  cottons  are  delivered  unbleached,  and 
others  half  bleached.  It  were  to  be  widied  that  this 
cullom  might  be  altered.  It  is  very  common  to  fee 
cottons  that  look  very  beautiful  go  off  in  the  bleach- 
ing. Perhaps  the  manufafturers  and  brokers  forelee 
how  they  will  turn  out  ;  but  the  Europeans  have  not 
fo  exqullite  a  touch,  nor  fuch  an  experienced  eye,  to 
difcern  this.  It  is  a  circumftance  peculiar  to  India, 
that  cottons,  of  what  kind  foever  they  are,  can  never 
be  ivell  bleached  and  prepared  but  in  the  place  where 
they  are  manufao'ured.  If  they  have  the  misfortune 
to  get  damage  before  they  are  Ihipped  for  Europe, 
they  mull  be  fent  back  to  the  places  from  ^vhence  they 
came. 

DACE,  a  fpecies  of  Cyprinls.  See  Ichthtologt 
Index. 

This 
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This  filh  is  extremely  common  in    our  rivers,    anil 
gives  tiie  expert  angler  great  divcriion.     Th?  dace  uiil 
_  bite  at  any  fly  ;  but  hi;  is  more  than  ordinarily  fond  of 
the  rtone  caddis,  er  May  fly,  which  is  plemilul  in  the 
latter  end  of  April    and    the  whole  month    of   May. 
Great  quantities  of  ihefe  may  be  gathered  amon^  the 
reeds  or  fed^cs  by  the  water-fide ;  and  on  the  hawlhorn 
bullies  near  the  waters.     Thcfe  are   a   large   and  hand- 
fome  bait  ;  but  as  they  only  lafl  a  fmall  part  of  the  yea' 
in  ftafon,  recourfe  is  to  be  had  to  the  ant-fly.     Of  thefe 
th.e   black   ones  fsand  in    large  mole-hills  or  ant-hills 
are  the  beft.     Thcfe  may  be  kept  alive  a  long  time  in  a 
bottle,  with  a  little  of  the  earth  of  the  hill,  and  fome 
roots  of  grafs ;  and  they  are  iu   feafon   throughout  tlie 
months  of  June,  July,   Augult,   and  September.      The 
bell  feafon  of  all  is  when   they  fwarm,  which  is  in  the 
end   of  July  or  beginning  of  Augull  ;  and   they  may 
be  kept  many  months  in  a  vtStl  walhed  out  with  a  fo- 
Jution  of  honey  in  water,  even  longer  than  %vith    the 
earth  and  grafs-roots   in   the   vial  ;  though  that  is  the 
moll  convenient  method  with  a  fmall  parcel   taken  for 
one  day''s  fiihing.     In  warm  weather  this  fiih  very  fel- 
dom  refuies  a  lly  at  tlie  top  of  the  water  ;  but  at  other 
times  he    raufl    have    the    bait    funk    to    -(vithin    three 
inches    of  the   bottom.     The  winter  fifliing   for  dace 
requires  a   very  dift'ereat  bait  ;  this  is   a  white  maggot 
%vith  a  reddilh  head,  which  is  the   produce  of  the  eggs 
of  the  beetle,    and    is  turned    up  with  the  plough  in 
great  abundance.      A  parcel  of  thefe  put   in  any  vefiel, 
xvith   the  earth  they   were   taken  in,  will   keep   many 
months,  and  are  an   excellent  bait.     Small  dace  may 
be  put  into  a  glafs  jar  with  fre!li  water  ;  and  there  pre- 
ferved  alive  for  a  long   time,  if  the  water  is  properly 
changed.     'J'hey   have   been  obl'erved    to    eat  nothing 
but  the  animalcula  of  the  water.     They  will  grow  very 
tame  by  degrees. 

DACHAW,  a  town  of  Bavaria  in  Germany.  It  is 
pretty  large,  well  built,  and  feated  on  a  mountain,  near 
the  river  Amber,  lo  miles  N.  W.  of  Munich.  Here 
the  cleftor  has  a  palace  and  fine  gardens.  E.  Long. 
II.  33.   N.  Lat.  48.  20. 

DACIA,  in  Ancient  Geo^rapliy,  a  country  which 
Trajan,  who  reduced  it  to  a  province,  joined  to  Moefia 
by  an  admirable  bridge.  This  country  lies  extended  be- 
tween the  Danube  and  Carpathian  mountains,  from  the 
nver  Tiblfcu';,  quite  to  the  r.orlh  bend  of  the  Danube  ; 
ill  as  to  extend  thence  in  a  direil  line  to  the  mouth  of 
the  Danube  and  to  the  Euxine  ;  on  the  north  fide, 
next  the  Carpates,  terminated  by  the  river  Hierafus, 
now  the  Pruth  ;  on  the  well;  by  the  Tibifcus  or  Teifs  ; 
conipriiing  a  part  of  Upper  Hungary,  all  Tianfylvania 
a^d  Wallachia,  and  a  part  of  RIoldavla.  Dtici,  the 
people  ;  a  name  which  Strabo  takes  to  be  the  fame 
v.ith  the  Dnvi  of  comedies  ;  neighbours,  dn  the  well, 
to  the  Getie,  an  appellation  common  alfo  in  come- 
dies, Jofephus  mentions  a  fet  of  religious  men  among 
I'le  Daci,  whom  he  calls  Ffifii^  and  compares  with  the 
Llleni  ;  of  thele  Plifti  no  other  author  makes  any  men- 
tion. Dacicus,  the  epithet  aflumed  by  fome  empe- 
rors, (Juvenal).  There  was  a  Dacia  Aureliana,  a 
part  of  Illyricum,  which  was  divided  into  the  eaflcrn 
and  weftern  •,  Sirmium  being  the  capital  of  the  latter, 
and  Sardica  of  the  former.  But  this  belongs  to  the 
lower  age. 

DACIER,    Andrew,,  bom  at   Caftres  In  Upper 
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Languedpc,  165I;  Iiad  a  great  genius  and  incjmation    Dzcier. 
for  learning,  and  fludicd  at    Saumur  under  Tanncgui  "-'— v— 
le  Fevre,  tlten  engaged  in  the  inftruftion  of  h.is  daugh- 
ter, who  proved  afierwards  an  honour  to  lier  fex.     This 
gave  rife  to  that   mutual   tendemefs  which  a  ra;uTiage 
of  40  years  couUI  never  weaken  in  them.     The  duke  of 
Montaufier  hearing  of  his  merit,  put  him  in  the  lilt  of 
commentators  for  the  ufe  of  the  Dauphin,  and  enga- 
ged him  in  an  edition  of  Pompeius  Fellus,  wliich  he 
publilhed  In  i68t.     His  edition  of  Horace,  printed  at 
Paris  in  ten  vols    i  zmo,  and  his  otlier  works,    raifed 
him  a  great  reputation.     He  was  made  a  member  of 
the  academy  of  infcriptions   in    1 655.     When   the  hif- 
tory  of  Lotus  XIV.  by  medals  was  finiihed,    he  was 
chofen  to  prefent  it  to  his  majelly  ;  who  being  inform- 
ed of  the  pains  which  he  had  taken  in  it,  fettled   upon 
iira  a  penfiou  of  200O  Uvres,  and  appointed  hira  keep- 
er of  the  books  of  the  king's  clofet    in    the   Louvre. 
WHien  that  poll  was  united  to  that  of  library-keeper  to 
the  king,  he  was  not  only  continued  in  the  privilege  ot 
his  place  during  life,  but  the  furvivance  was  granted  to 
his  ^vife  ;  a  ta\'our  of  which  there  had  been  no  inftance 
before.    £ut  the  death  of  IMadarae  Dacier  in  1720,  ren- 
dered this  grant,  which  was  fo  honourable  to   her,  in- 
effedual.     He  died    September  iS.  1722,  of  an  ulcer 
in  the  throat.       In    his  manners,    fentiments,  and  the 
w'hole  of  his  conduft,  he  was  a  complete  model  of  that 
ancierit  philofophy   of  \vhich    he  was   fo  great  an.  ad- 
mirer, and  which  he  improved   by  the  rules  and  princi- 
ples of  Chriftianity. 

D.vciER,  Anne,  daughter  of  Tannegui  le  Fevre, 
profeflbr  of  Greek  at  Saumur  in  France.  She  earlv 
Ihowed  a  fine  genius,  which  her  father  cultivated  witii 
great  care  and  fatlsfaclion.  After  her  father's  death 
Ihe  went  to  Paris,  whither  her  fame  had  already  reach- 
ed  ;  Ihe  was  then  preparing  an  edition  of  Calhmachus, 
which  flie  publilhed  In  1674,  Having  fliown  fome 
flieets  of  it  to  M.  Huet,  preceptor  to  the  dauphin,  and 
to  feveral  other  men  of  learning  at  the  court,  the  work 
was  fo  highly  admired,  that  the  duke  of  Montaufier 
made  a  propofal  to  her  of  publilliing  feveral  Latin  au- 
thors for  the  ufe  of  the  dauphin.  She  rejefled  tliis  pro- 
pofal at  firft,  as  a  talk  to  which  Ihe  was  not  equal. — 
But  the  duke  Infilled  upon  it  ;  fo  that  at  lall  he  gain- 
ed her  conlent  ;  upon  which  ihe  undertook  an  edition 
of  Floruf,  publiflicd  in  1674.  Her  reputation  being 
now  fpread  over  all  Europe,  Chriilina,  queen  of  Swe- 
den, ordered  Count  Konigfmark  to  make  her  a  compli- 
ment In  her  name  :  upon  which  Mademoifelle  le  Fevre 
fent  the  queen  a  Latin  letter,  with  her  edition  of  Flo- 
rus  ;  to  which  her  majelly  wrote  an  obliging  anfner, 
and  not  long  after  fent  her  another  letter,  to  perfuade 
her  to  abandon  the  Proteftant  religion,  and  made  her 
conliderable  offers  to  fettle  at  her  court.  In  168:5  rtie 
married  Mr  Dacier  ;  and  foon  after  declared  her  dcfign 
to  the  didie  of  Montaufier  and  the  billiop  of  Meaux  of 
reconciUug  hcrfdf  to  the  church  of  Rome,  which  flic 
had  entertained  for  fome  time  :  but  as  Mr  Dacier  was 
not  yet  convinced  of  the  reafonablenefs  of  fuch  a 
change,  they  retired  to  Callres  in  1684,  where  they 
had  a  fiTwll  eftate.  In  order  to. examine  the  points  of 
contrcverfy  between  the  Prpteflants  and  the  Roman 
Catholics.  They  at  lall  determined  In  favour  of  the 
latter,  apd  made  the  pul)lic  abjuration  in  ,i6'85.  Af- 
tir  this,  the  king  gave  botli  ,hi4/,ljaB|I,-^;jfi  ,w?;fc  A»r.vk.s 
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of  his  favour.  In  1693,  (he  applied  herfelf  to  rhe  edu- 
cation  of  her  fon  and  daughter,  ivho  made  a  prodigi- 
ous progrefs  :  the  fon  died  in  1694,  and  the  daughter 
became  a  nun  in  the  abbey  of  Longchamp.  She  had 
another  daughter,  ^^•ho  had  united  in  her  all  the  vir- 
tues and  accomplilhments  that  could  adorn  the  fex  •,  but 
ihe  died  at  1  8.  Her  mother  has  immortalized  her  me- 
mory in  the  preface  to  her  tranflation  of  the  Iliad. 
Madame  Dacier  \vas  in  a  very  infirm  ftate  of  health  the 
t«  o  laft  years  of  her  life  ;  and  died,  after  a  very  pain- 
ful ficknefs,  Auguft  17.  1720,  aged  69.  She  was  re- 
markable for  her  firmnefs,  generofity,  equality  of  tem- 
per, and  piety. 

DACTYL,  {daclylus),  a  foot  in  the  Latin  and  Greek 
poetry,  confiding  of  a  long  fyllable,  followed  by  two 
Ihort  ones  ;  as  carniine. 

Some  fay  it  is  derived  from  ixxrvXsf,  "  a  finger," 
becaufe  it  is  divided  into  three  joints,  the  firit  of  which 
IS  longer  than  the  other  two. 

The  daftyl  is  faid  to  have  been  the  invention  of 
Dionyfius  or  Bacchus,  who  delivered  oracles  in  thii 
raeafure  at  Delphos,  before  Apollo.  The  Greeks  call 
it  ir»>.iT<K»;.  The  daftyl  and  fpondee  are  the  moll 
confiderable  of  the  poetical  feet  •,  as  being  the  mea- 
fures  ufed  in  heroic  verle  by  Homer,  Virgil,  &c. 
Thefe  two  are  of  equal  time,  but  not  equal  motion. 
The  fpondee  has  an  even,  ftrong,  and  fteady  pace,  like 
a  trot :  the  daftyl  refembles  the  nimbler  ftrokes  of  a 
gallop. 

DACTYLI  ID^.I  •,  the  Fingers  of  Mount  Ida. 
Concerning  thefe,  Pagan  theology  and  fable  give  very 
different  accounts.  Ihe  Cretans  paid  divine  worfhip 
to  them,  as  thofe  who  had  nurfed  and  brought  up  the 
god  Jupiter  ;  whence  it  appears,  that  they  were  the 
fame  as  the  Corybantes  and  Curetes.  Neverthelefs 
Strabo  makes  them  different  ;  and  fays,  that  the  tradi- 
tion in  Phrygia  was,  that  "  the  Curetes  and  Corybantes 
were  defcended  from  the  Daftyli  Idaei :  that  there  were 
originally  an  hundred  men  in  the  ifland,  who  were  cal- 
led DaHyli  Idcei;  from  whom  fprang  nine  Curetes,  and 
eacli  of  thefe  nine  produced  ten  men,  as  many  as  the 
fingers  of  a  man's  two  hands  ;  and  that  this  gave  the 
name  to  the  anceflors  of  the  Daftyli  Idaei."  He  re- 
lates another  opinion,  which  is,  that  there  were  but 
five  Daiflyli  Idaei ;  who,  according  to  Sophocles,  were 
the  inventors  of  iron  :  that  thefe  five  brothers  had  five 
fillers,  and  that  from  this  number  they  took  the  name 
of  Finders  of  Mount  Ida,  becaufe  they  were  in  number 
ten  :  and  that  they  worked  at  the  foot  of  this  moun- 
tain. Diodorus  Siculus  reports  the  matter  a  little  dif- 
ferently. He  fays,  "  the  firll  inhabitants  of  the  ifland 
of  Crete  were  the  Daftyli  Idaei,  who  had  their  refi- 
dence  on  Mount  Ida  :  that  fome  faid  they  were  an 
hundred  ;  others  only  five  in  number,  equal  to  the  fin- 
gers of  a  man's  hand,  whence  they  had  the  name  of 
DaFlyli :  that  they  were  magicians,  and  addiffed  to 
myflical  ceremonies  :  that  Orpheus  was  their  difciple, 
and  carried  their  myfteries  into  Greece  :  that  the  Dac- 
tyli  invented  the  ufc  of  iron  and  fire,  and  that  they 
had  been  recompenfed  ivith  divine  honours." 

Diomedes  the  grammarian  fays,  the  Dailyli  Idaei 
were  priefls  of  the  goddefs  Cybele  ;  called  Idcei,  be- 
caufe that  goddefs  was  cliiefly  worlhipped  on  Mount 
Ida  in  Phrygia  ;  and  Daclyli,  becaufe  that,  to  prevent 
jSaturn  from  hearing  the  cries  of  infant  Jupiter,  whom 
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Cybele  hsj^  committed  to  their  cuilody,   they  ufed  to  Daflvlic 
fing  certain  verles  of  their  own  invention,  in   the  Dac- 
tylic raeafure.     Sec  CuRETES  and  Coryb.iktes. 

DACTYLIC,  fomething  that  has  a  relation  to 
da^lyls. 

Anciently  there  were  daftylic  as  well  as  fpondaic 
flutes,  lili;,e  daBylicte.  The  daflylic  flutes  confifled  of 
unequal  intervals  ;  as  the  dadlylic  foot  does  of  unequal 
meafures. 

DyicTri.ic  Vcrfes  are  hexameter  verfes,  ending  in  a 
daflvl  inftead  of  a  fpondee  ■,  as  fpondaic  verfes  arc 
thofe  which  have  a  fpondee  in  the  fifth  foot  inllead  of  a 
daftyl. 

An  inftance  of  a  daflylic  verfe  we  have  in  Virgil  ; 

Bis  patrice  cecidere  manus  ;  quin  protmus  omnia 
Pcrlegerent  oculis. iEN.  vi.  33. 

DACTYLIOMANCY,  {Daayiiomantio),  a  fort 
of  divination  performed  by  means  of  a  ring.  The 
word  is  compofed  of  the  Greek  S«xtuA«!,  "  ring,"  of 
JaxTt/Ao?,  "  a  finger,"  and  fiKiriia.,  "  divination." 

Daclvliomancy  confifled  principally  in  holding  a 
ring,  fufpended  by  a  fine  thread,  over  a  round  table, 
on  the  edge  whereof  were  made  divers  marks  with  the 
twenty-four  letters  of  the  alphabet.  The  ring  in  ibak- 
ing,  or  vibrating  over  the  table,  flopped  over  certain 
of  the  letters,  which,  being  joined  together,  compofed 
the  anfwer  required.  But  the  operation  was  preceded 
and  accompanied  by  feveral  fuperllitious  ceremonies  ; 
for  firfl  the  ring  was  to  be  confecrated  with  a  great 
deal  of  myflery  ;  the  perfon  who  held  it  was  to  be  clad 
in  linen  garments  to  the  very  fhoes  ;  his  head  was  tt)  be 
fliaved  all  round  •,  and  in  his  hand  he  was  to  hold  ver- 
vain. And  before  he  proceeded  on  any  thing,  the  gods 
were  firfl  to  be  appealed  by  a  formulary  of  prayers,  &c. 
Ammianus  Marcellinus  gives  the  procefs  at  large  in  his 
29th  book. 

DACTYLIS,  cock's-foot  grass,  a  genus  of 
plants  belonging  to  the  trlandria  clafs  ;  and  in  the  na- 
tural method  ranking  under  the  4th  order,  Gromina. 

Dactyls,  the  fruit  of  the  palm-tree,  more  ufually 
called  dates. 

DACTYLUS,  a  fort  of  dance  among  the  ancient 
Greeks,  chiefly  performed,  Hefychius  obferves,  by  the 
athletse. 

Dactylus,  a  name  given  by  Pliny  to  the  Pholas. 
See  Phoi-as,  Conchology  Index. 

DADUCHI,  in  antiquity,  priefls  of  Ceres.  That 
goddefs  having  lofl  her  daughter  Proferpine,  fay  my- 
thologifts,  began  to  make  fearch  for  her  at  the  begin- 
ning of  the  night.  In  order  to  do  this  in  the  dark, 
fhe  lighted  a  torch,  and  thus  fet  forth  on  her  travels 
throughout  the  world  :  for  which  reafon  it  is  that  fhe 
is  abvays  feen  reprefented  with  a  lighted  torch  in  her 
hand.  On  this  account,  and  in  commemoration  of 
this  pretended  exploit,  it  became  a  cuflom  for  the 
priefls,  at  the  feafls  and  facrifices  of  this  goddefs,  to 
run  about  in  the  temple,  with  torches  after  this  man- 
ner ;  one  of  them  took  a  lighted  torch  from  off  the 
altar,  and  holding  it  with  his  hand,  ran  with  it  to  a  cer- 
tain part  of  the  temple,  where  he  gave  it  to  another, 
faying  to  him,  Tihi  trado  :  this  fecond  ran  after  the 
like  manner  to  another  part  of  the  temple,  and  gave 
it  to  the  third,  and  fo  of  the  reil.  From  this  cere- 
mony the  priefls  became  denominated  daduchi,  iaiux"i 
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q.  (1.  "  toich-bearers  ;"  from  5a:,  "  an  unci  nous  refi- 
iious  wood,  as  pine,  fir,  &c."  whereof  the  ancients 
''  made  torches  ;  and  f;^«,  "  I  have,  I  hold." — The  A- 
thenians  alfo  gave  the  name  daduchus  to  the  high-prieft 
ot  Hercules. 

DiEDALA,  a  mountain  and  city  of  Lycia,  where 
D;edalus  was  buried,  according  to  Pliny.— Alfo  tivo 
fellivals  i«  Bceotia,  fo  called  ;  one  of  them  obferved 
at  Alalcomenos  by  the  Platteans  in  a  large  grove, 
where  they  expofed  in  the  open  air  pieces  of  boiled 
flefh,  and  carefully  obferved  whither  the  crows  that 
came  to  prey  unon  them  directed  their  llight.  All  the 
Uees  upon  which  any  of  thefe  birds  alighted  were  im- 
mediately cut  down,  and  with  them  Hatues  were  made, 
called  Dirdti/ii,  in  honour  of  Daedalus.  The  other  fef- 
tival  ivas  of  a  more  folemn  kind.  It  was  celebrated 
every  6o  years  by  all  the  cities  of  Bteotia,  as  a  cora- 
penfation  for  the  intermilTion  of  the  fmaller  feftivals, 
lor  that  number  of  years,  during  the  exile  of  the  Pla- 
tKans.  Fourteen  of  the  ifatues  called  Dcedala  were 
dittributed  by  lot  among  the  Platteans,  Lebadceans, 
Coroneans,  Orchomenians,  Thefpians,  Thebans,  Ta- 
nagritans,  and  Cha;roneans,  becaufe  they  had  effected 
a  reconciliation  among  the  Plataans,  and  caufed  them 
to  be  recalled  from  exile  about  the  time  that  Thebes 
was  reftored  by  CalTander  the  fon  of  Antipater.  Du- 
ring this  feftival  a  woman  in  the  habit  of  a  bridemaid 
accompanied  a  ftatue  which  was  drefl'ed  in  female  gar- 
ments, on  the  banks  of  the  Eurotas.  This  proceffion 
Was  attended  to  the  top  of  Mount  Citha?ron  by  many 
of  the  Boeotians,  who  had  places  affigned  them  by  lot. 
Here  an  altar  of  fquare  pieces  of  wood  cemented  to- 
gether like  ftones  was  erected,  and  upon  it  were  thrown 
large  quantities  of  combuftible  materials.  Afterwards 
a  bull  was  facrificed  to  Jupiter,  and  an  ox  or  heifer  to 
JuBo,  by  every  one  of  the  cities  of  Bceotia,  and  by 
the  moll  opulent  that  attended.  The  poorer  citizens 
offered  fmall  cattle  •,  and  all  thefe  oblations,  together 
with  the  Dxdala,  were  thrown  into  the  common  heap 
and  let  on  fire,  and  totally  reduced  to  alhes.  They 
originated  in  this  :  When  Juno,  after  a  quarrel  with 
Jupiter,  had  retired  to  Euboea,  and  refufed  to  return 
to  his  bed,  the  god,  anxious  for  her  return,  went  to 
confult  Cithteron  king  of  Plataia,  to  find  fome  efFeftual 
meafure  to  break  her  obftinacy.  Cithsron  advifed 
him  to  drefs  a  Uatue  in  woman's  apparel,  and  carry  it 
m  a  chariot,  and  publicly  to  report  it  was  Plataea  the 
daughter  of  Afopus,  whom  he  was  going  to  marry. 
The  advice  was  followed  j  and  Juno,  informed  of  her 
liufband's  Tuture  marriage,  repaired  in  hafte  to  meet 
the  chariot,  and  was  eafily  united  to  him,  when  ihe 
difcovered  the  artful  mealures  he  made  ufe  of  to  efFeft 
a  reconciliation. 

DiiLDALUS,  an  Athenian,  fon  of  Eupalamus,  de- 
fcended  from  Erichtheus  king  of  Athens.  He  ivas 
the  moft  ingenious  artill  of  his  age  ;  and  to  him  we  are 
indebted  for  the  invention  of  the  wedge  and  many 
other  mechanical  inftruraents,  and  the  tails  cf  fhips. 
He  made  llatucs  which  moved  of  themfelves,  and  feem- 
ed  to  be  endowed  with  life.  Talus  his  filler's  fon 
promifed  to  be  as  great  as  himfelf  by  the  ingenuity  of 
his  inventions  j  and  therefore  from  envy  he  threw 
him  dow-n  from  a  window  and  killed  him.  After  the 
murder  of  this  youth,  Disdalus,  with  his  fon  Icarus, 
fled  from  Athens  to  Crete,  where  Mines  king  of  the 
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country  gave  him  a  cordial  reception.  D^e-dahis  made  D*ni^n- 
a  famous  labyrinth  for  Minos,  and  alTuled  Pafiphae  "~"~v— — 
the  queen  to  gratify  her  unnatural  paflion  for  a  bull. 
For  this  action  Dadalus  incurred  the  difpleafure  of 
Minos,  ;vho  ordered  him  to  be  confined  in  the  lahj- 
rinth  which  he  had  conllruited.  Here  he  made  him- 
felf wings  with  feathers  and  wax,  and  carefully  fitted 
them  to  his  body  and  that  of  his  fon,  who  was  tlie 
companion  of  his  confinement.  They  took  their  flight 
in  the  air  from  Crete  :  but  the  heat  of  the  iim  melted 
the  wax  on  the  wings  of  Icarus,  Avhofe  Hight  was  too 
high,  and  he  fell  into  that  part  of  the  ocean  which 
from  him  has  been  called  the  karian  fca.  The  father, 
by  a  proper  management  of  his  wings,  alighted  at 
Cumcc,  where  he  built  a  temple  to  Apollo,  and  thence 
direfted  his  courfe  to  Sicily,  where  he  was  kindly  re- 
ceived by  Cocalus,  who  reigned  over  part  of  the  coim- 
try.  He  left  many  monuments  of  his  ingenuity  in 
Sicily,  which  flill  exifted  in  the  age  of  Diodorus  Si- 
culus.  He  was  defpptched  by  Cocalus,  who  was  afraid 
of  the  power  of  Minos,  who  had  declared  war  againit 
him  becaufe  he  had  given  an  afylum  to  Dic-dalus.  The 
flight  of  Da;dalus  from  Crete  with  wings  is  explain- 
ed by  obferving  that  he  was  the  inventor  of  fails,  which 
in  his  age  might  pafs  at  a  diflance  for  wings.  He  lived 
1400  years  before  the  Chrillian  era.  There  were  two 
Itatuaries  of  the  fame  name  j  one  of  Sicyon,  fon  of  Pa- 
troclus  ;  the  ether  a  native  of  Bithynia. 

DjEMON,  (Aai|itia)i.)  a  name  given  by  the  ancients 
to  certain  fpirits  or  genii,  which  they  fay  appeared  to 
men,  either  to  do  them  fervice  or  to  hurt  them. 

The  Greek  word  ^mftm  is  derived  (according  to 
Plato,  in  his  Cratylus,  p.  398,  ed.  Serrani,  vol.  i.  (from 
Sa>ifiu¥,  "  knowing  or  intelligent  ;"  but  according  to 
others  from  ianfixi,  "  to  dillribute,"  (fee  the  Scholiaft 
on  Homer,  II.  i.  ver.  222.).  Either  of  thefe  deriva- 
tions agrees  with  the  office  afcribed  to  dtemons  by  the 
ancient  heathens,  as  the  fpirit  intrufted  with  the  in- 
fpeclion  and  government  of  mankind.  For,  accor- 
ding to  the  philofophers,  dtemons  held  a  middle  rank 
between  the  celellial  gods  and  men  on  earth,  and  car- 
ried on  all  iutercourle  between  them  j  conveying  the 
addrelles  of  men  to  the  gods,  and  the  divine  benefits 
to  men.  It  was  the  opimon  of  many,  that  the  ce- 
lellial divinities  did  not  themfelves  interpofe  in  hu- 
man affairs,  but  committed  the  entire  adminiltration 
of  the  government  of  this  lower  world  to  thefe  fubal- 
tern  deities  :  NetVue  enim  pro  majejlate  deiim  calejlium 
fiieril,  Lee  curare  i  (  Apuleius  de  deo  Socratis,  p.  677.). 
CiinBa  cce/ejhum  •uoluntate,  numine,  et  authoritate,  fed 
da-monum  obfequio,  et  opera  et  rninijlerio  fieri  arbhran- 
dum  ejf;  [id.  p.  675.).  Hence  they  became  the  ob- 
jects of  divine  worlhip.  "  If  idols  are  nothing,"  fays 
Celfus  {apiid  Orjgen.  cant.  Celf.  lib.  viii.  p.  393.)  "  what 
harm  can  there  be  to  join  in  the  public  feltivals  ?  If 
they  are  dfemons,  then  it  is  certain  that  they  are  gods, 
in  ivhom  ^ve  are  to  confide,  and  to  ^vhom  we  fiiould 
offer  facrifices  and  prayers  to  render  them  propitious." 

Several  of  the  heathen  philofophers  held  that  there 
ivere  different  kinds  of  daemons  ;  that  fome  of  them 
\\'ere  fpiritual  fuuitances  of  a  more  noble  origin 
than  the  human  race,  and  that  others  had  once  beeft 
men. 

But    thofe  daemons  who  were  the  more  immediate 

objcfts  of  the  cfl.ibli/lied  worlhip   among  the  ancient 

^'  nations 
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Dsemon:    nations   were   human  ipirits,  fucli   as  wcrt  believed  to 
»  become   demons  or  deities  after  tlieir  departure  from 

their  bodies.  Plutnrch  teaches  (F//.  Romul.  p.  36. 
ed.  Paris),  "  that  according  to  a  divine  nature  and  ju- 
ftice,  the  fouls  of  virtuous  men  are  advanced  to  the 
rank  of  demons ;  and  that  from  damons,  if  they  are 
properly  pui-iHed,  they  are  exal'.ed  into  gods,  not  by 
any  political  Inftitution,  but  according  to  right  reafon." 
The  fame  author  fays  in  another  place  {^de  If.  ct  OJir. 
p.  361.),  "  that  Ifis  and  Ofiris  were,  for  their  virtue, 
changed  from  good  daemons  into  gods,  as  were  Her- 
cules and  Bacchus  afterwards,  receiving  the  united  ho- 
nours both  of  gods  and  da-mons."  Heriod  and  other 
poets,  who  have  recorded  the  ancient  hiftory  or  tradi- 
tions on  \vhich  the  public  faith  and  worfliip  were  found- 
ed, aflfert,  that  the  men  of  the  golden  age,  who  were 
fuppofed  to  be  very  good,  became  djemons  after  death, 
and  difpenlers  of  good  things  to  mankind. 

Though  dcemon  is  often  ufcd  in  a  general  fenfe  as 
equivalent  to  a  deity,  and  is  accordingly  applied  to 
fate  ox  fortune,  or  whatever  elfe  was  regarded  as  a  ood; 
yet  thofe  demons  who  were  the  more  immediate  ob- 
jefJs  of  divine  worlhip  amongft  the  heathens,  were  hu- 
man' fpirits  ;  as  is  fhown  in  Farmer  on  Miracles,  chap. 
lii.  feft.  a. 

The  word  drrtnon  is  ufed  indifferently  in  a  good  and 
a  bad  fenfe.  In  the  foi-mer  fenfe,  it  was  very  com- 
monly ufed  among  the  ancient  heathens.  "  We  muft 
not  (fays  Alenander)  think  any  daemon  to  be  evil, 
hurtful  to  a  good  life,  but  ev^ry  god  to  be  good." 
Neverthelefs,  thofe  are  certainly  miftaken  who  affirm, 
that  deeinon  never  fignifies  an  evil  being  till  after  the 
times  of  Chrift,  Pythagoras  held  daemons  who  fent 
difeafes  to  men  and  cattle  (Diog.  Laert.  Vit.  Fytha- 
gor.-p.  514.  ed.  Atnjlel.')  Zaleucus,  in  his  preface  to 
his  Laws  {^ajyud  Stobieiim,  Serm.  42.)  fuppofes  that  an 
evil  dajmon  might  be  prefent  with  a  man,  to  influence 
him  to  injuftice.  The  demons  of  Empedocles  were 
evil  fpirits,  and  exiles  from  heaven  ;  ( Plutarch  m^i  ra 
/KijJfiw  'ia.niC^itria.i).  And  in  his  life  of  Dion  (p.  958.), 
he  fays,  "  It  was  the  opinion  of  the  ancients  that  evil 
and  mifchievous  da-m,ons,  out  of  envy  and  hatred  to 
good  men,  oppofe  whatever  they  do."  Scarce  did 
any  opinion  more  generally  prevail  in  ancient  times 
than  this,  viz.  that  as  the  departed  fouls  of  good  men 
became  good  daem.ons,  fo  the  departed  fouls  of  bad  men 
became  evil  damons. 

It  has  been  generally  thought,  that  by  da-mons  ^ve 
are  to  underftand  devils,  in  the  Septuagint  verfion  of 
the  Old  Teffament.  Others  think  the  word  is  in  that 
verfion  certainly  applied  to  the  ghoils  of  fuch  dead  men 
hs  the  heathens  deified,  in  Deut.  xxxii.  17.  Pf.  cvi.  37. 
That  dcemon  often  bears  the  fame  meaning  in  the  New 
Teftament,  and  particularly  in  Afts  xvii.  i  8.  i  Cor.  x. 
21.  I  Tim.  iv.  I.  Rev.  Lx.  13.  is  fhown  at  large  by 
Mr  Jofeph  Mede  (Works,  p.  623,  et  feq.)  That  the 
word  is  applied  a/ivays  to  human  fpirits  in  the  New 
Teftament,  Mr  Farmer  has  attempted  to  fliow  in  his 
Effay  on  dseraoniacs,  p.  208,  et  feq.  As  to  the  mean- 
ing of  the  word  dcemon  in  the  fathers  of  the  Chriftian 
church,  it  is  ufed  by  them  in  the  fame  fenle  as  it  was 
by  the  heathen  philofophers,  efpecially  the  latter  Pla- 
tonifts  ;  that  is,  fometimes  for  departed  human  fpirits, 
and  at  other  times  for  fuch  fpirits  as  had  never  inha- 
bited human  bodies.     In  the  fathers,  indeed,  the  word 


is  more  commonly  taken  in  an  evil  fenfe,  thnn  In  the    Djemrr 
ancient  philofophers.       Befides  the  two  forementioned  Damonia 
kinds  of  damons,  the  fathers,  as  well  as  the  ancient  ^""V""" 
philofophers,  held  a  third,  viz.  fuch  as  fprang  from  the 
congrcfs  of  fuperior  beings  with  the  daughters  of  men. 
In  tlie  theology  of  the  fathers,  thefe  were  the  worft 
kind  of  dccmons. 

Different  orders  of  damons  had  difTerent  ftations  and 
employments  alTigned  them  by  the  ancients.  Good 
damons  were  confidered  as  the  authors  of  good  to 
mankind  ;  evil  damons  brought  innumerable  evils  both 
upon  men  and  beads.  Amongft  evil  damons  there 
was  a   great  diftinftion  with   reipeft  to   the  offices  af-  ^ 

figned    them ;    fome    compelled   men  to   wickednefs, 
others  ftimulated  them  to  madneis.      See  D.'ElMOMAC. 

Much  has  been  faid  concerning  the  daemon  of  So- 
crates. He  pretended  to  his  friends  and  difciples,  and 
even  declared  to  the  world,  that  a  friendly  fpirit, 
whom  he  called  his  dc^mon,  direfted  him  how  to  afl  on 
every  important  occafion  in  his  life,  and  reftrained 
him  from  imprudence  of  conduff. 

In  contemplating  the  cliarafter  of  this  great  philo- 
fopher,  while  we  admire  him  as  the  nobleft  pattern 
of  virtue  and  moral  wiidom  that  appeared  in  the  hea- 
then world,  we  are  naturally  led  to  inquire,  whether 
what  he  gave  out  concerning  his  damon  \vere  a  trick 
of  impofture,  or  the  reverie  of  a  heated  imagination,  or 
a  fober  and  true  account  of  a  favour  which  heaven  de- 
figncd  to  confer  on  fo  extraordinary  a  man. 

To  afcertain  in  this  cafe  the  objeft  of  our  inqui- 
ries, is  by  no  means  fo  eafy  as  the  faperficial  thinker 
may  be  apt  to  imagine.  When  we  confider  the  dig- 
nity of  fentiment  and  fimplicity  of  manners  which  So- 
crates difplayed  through  the  general  tenor  of  his  life, 
we  cannot  readily  bring  ourfelves  to  think  that  he 
could  be  capable  of  fach  a  trick  of  impofture.  No- 
thing of  the  wildnefs  of  an  enthufialt  appears  in  his 
characler  ;  the  modefty  of  his  pretenfions,  and  the 
refpecl  which  In  his  converfatlon  and  conduift  he  uni- 
formly telHficd  for  the  ordinary  duties  of  focial  life, 
fufficlently  prove  that  he  was  free  from  the  influence 
of  blind  enthufiafm  :  we  cannot  infer,  therefore,  that, 
like  the  aftronomer  in  Rafelas,  he  was  deceived  with 
refpeft  to  his  damon  by  an  oierheated  imagination. 
It  is  no  lefs  dlthcult  to  believe,  that  God  would  di- 
flinguiih  a  heathen  In  fo  eminent  a  manner,  and  yet 
leave  him  uninftrufled  in  the  principles  of  true  reli- 
gion. Surely,  If  ever  fcepticlfm  be  realonable,  it  mull 
be  in  fuch  matters  as  the  prefent. 

Yet,  if  it  be  ftlU  infifted,  that  fome  one  of  thefe 
three  notions  concerning  the  damon  of  Socrates  muit 
be  more  probable  than  the  others  ;  we  would  rather 
efteem  Socrates  an  enthufiaft  in  this  inllance,  than 
degrade  him  to  the  bafe  charafler  of  an  impottor,  or 
fuppofe  that  a  fpiritual  being  aflually  revealed  himfelf 
to  the  phllofopher,  and  condefcended  to  become  his 
conftant  attendant  and  coimfellor.  People  are  often 
under  the  influence  of  an  over-heated  imagination  with 
regard  to  fome  one  thing,  and  cool  and  fober  as  to 
every  thing  elfe.  j 

DjILMONI  AC  (from  dxmon),  a  human  being  whofe  Definition 
volition  and    other  mental  faculties    are    overpowered 
and  reftrained,  and  his  body  pofTefTed  and  actuated  by 
fome  created  fpiritual  being  of  fuperior  power. 

Such  feems  to  be  the  determinate  fenfe  of  the  word  ; 

but 
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Bsemoniac.   bat  it  is  djfputed  uhctlier  any  of  mankind  e\er  were  in 

'         this  unfortunate  condition. 

.(.  "  It  is  generally  agreed,  that  neitlier  good  nor  evil  fpi- 

concernine  ''■'^^  ^'■^  knoivn  to  exert  iuch  authority   at  prcfent  over 

Jsmoniacs.  the  human  race  :   but  in  ihe  ancient  heathen  world,  and 

among  the  Jews,  particularly  in  ihe  days  of  our  Saviour, 

evil  fpirits  at  leall  arc  thought   by  many  to  have  been 

more  troublcfome. 

The  Greeks  and  Romans  imagined,  that  their  dei- 
ties, to  reveal  future  events,  frequently  entered  into 
the  prophet  or  prOj)helefs  ivho  was  confulted,  over- 
poivcred  their  flicuities,  and  uttered  refponfes  witli 
their  organs  of  fpeech.  Apollo  was  believed  to  enter 
into  die  Pythonefs,  and  to  dictate  the  prophetic  an- 
fvvers  received  by  thofe  who  confulted  her.  Other 
oracles  beiides  that  of  Delphi  were  fuppofed  to  unfold 
futurity  by  the  iamc  machinery.  And  in  various 
ether  cafes  either  malignant  dn-mons  or  benevolent 
deitiesvyvere  thought  to  enter  into  and  to  actuate  hu- 
man affairs.  The  Lymbhathi,  the  Ccrriu,  the  Larvati, 
of  the  Romans,  v\-ere  all  of  this  defcription ;  and  the 
Greeks,  by  the  ale  ot  the  word  ^xifuvt^n/.tivtii,  ilioiv  that 
they  referred  to  this  caufe  the  origin  of  madnels.  Among 
the  ancient  heatliens,  therefore,  it  appears  to  have  been 
■  generally  received  opinion,  that  fuperior  beings  enter- 
ed occafionally  into  men,  overpowered  the  faculties  of 
their  minds,  and  aftuated  their  bodily  organs.  They 
might  imagine  that  this  happened  in  inlfances  in  \vhich 
the  eSedls  were  owing  to  the  operation  of  difl'erent 
caufes;  but  an  opinion  fo  generally  prevalent  had  fure- 
ly  fome  plaufible  foundation. 

The  Jews,  too,  if  ive  may  truft  the  facred  writings 
and  Jofephus,  appear  to  have  believed  in  daemoniacal 
pofleirion.  The  cafe  of  Saul  may  be  recollefted  as  one 
among  many  in  which  iuperior  created  beings  were 
believed  by  the  Jews  to  e.xert  in  this  manner  their  in- 
fluence over  human  life.  The  general  tenor  of  their 
hiftory  and  language,  and  their  doftrines  concerning 
good  and  evil  fpirits,  prove  the  opinion  of  dsemoniacal 
poffefTion  to  have  been  well  kno\m  and  generally  re- 
,    ^  ,  •   ,  ceived  among  them. 

n  Ecneral  ^"  '■''^  ^^^^  °^  °"'"  Saviour,  it  would  appear  that 
n  the  days  dctmoniacal  polTertion  was  very  frequent  among  the 
ifourSa-  .Tews  and  the  neighbouring  nations.  Many  were  the 
riour.  gyj]  ('jji,it5  whom  Jefus  is  related  in  the  gofpels  to  have 

cjeifled  from  patients  that  were  brought  unto  him  as 
poffcffed  and  tormented  by  thofe  malevolent  diemons. 
His  apoftles  too,  and  the  firft  Chriftians,  who  were 
Tnoft  aftive  and  fuccefsful  in  the  propagation  of  Chri- 
ilianity,  appear  to  have  oiten  exerted  the  miraculous 
poivers  with  whicli  they  were  endowed  on  fimilar  oc- 
cafions.  The  drcmons  difplayed  a  degree  of  know- 
ledge and  malevolence  which  fufficiently  dlftinguiflied 
them  from  human  beings  :  and  the  language  in  which 
the  daemoniacs  are  ihentioned,  and  the  actions  and  fen- 
timents  afcribed  to  them  in  the  New  Teftament,  fliow 
that  our  Saviour-  and  his  apoftles  did  not  confider  the 
idea  of  diemoniacal  polTelTion  as  being  merely  a  vulgar 
error  concerning  the  origin  of  a  difeafe  or  difeafes  pro- 
duced by  natural  caufes. 

The  more  enlightened  cannot  always  avoid  the  ufe 
of  metaphorical  modes  of  exprelTion  ;  which,  tliough 
founded  upon  error,  have  yet  been  fo  eftablifiied  in 
language  by  the  influence  of  cuftora,  that  they  cannot 
be  fuddenly  difmifled.     When  yve  read  in  the  book  of 
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Jolhua,  that  tlie  fun  on  a  certain  occafion  flood  ftill,D»nioniar. 
to  allow  that  hero  time  to  complete  a  victory  ;  we  ~~~^ 
eafdy  find  an  excufe  for  the  conduit  of  the  facred  hi- 
Itorian,  in  accommodating  his  narrative  to  the  popular 
ideas  of  the  Jews  concerning  the  relative  motions  of 
the  heavenly  bodies.  In  all  fimilar  inftances,  we  do 
not  complain  much  of  the  ufe  of  a  fingle  phrafe,  ori- 
ginally introduced  by  the  prevalence  of  fome  ground- 
lefs  opinion,  the  falfity  of  which  is  well  known  to  the 
writer. 

But  in  defcriptions  of  charafteis,  iit  the  narration  of 
fafts,  and  in  the  laying  down  of  fyftems  of  doctrine, 
we  require  different  rules  to  be  obferved.  Should  any 
perfon,  in  compliance  with  popular  opinions,  talk  in 
lerious  language  of  the  exiltence,  difpofitions,  declara- 
tions, and  actions  of  a  race  of  beings  whom  he  knew 
to  be  abfolutely  fabidous,  we  furely  could  not  praife 
him  for  candid  integrity  :  we  muft  fuppofe  him  to  be 
either  exulting  in  irony  over  the  weak  credulity  of 
thofe  around  him,  or  taking  advantage  of  their  weak- 
nefs,  with  the  dilhoneft  and  the  felfilli  views  of  aa 
impoftor.  And  if  he  himlelf  Ihould  pretend  to  any 
connexion  with  this  imaginary  fyftem  of  beings,  and 
fliould  claim,  in  confequence  of  his  connexion  with 
them,  particular  honours  from  his  contemporaries ; 
whatever  might  be  the  dignity  of  his  character  in  all 
other  refpecls,  nobody  could  hefitate  even  for  a  mo- 
ment  to  brand  him  as  an  impoftor  of  the  bafeft  charac- 
ter. 5 

Precifely  in  this  light  muft  we  regard  the  conduttjtfus 
of  our  Saviour  and  his  apoftles,  if  the  ideas  of  da;mo- '^■.'"''^  *'*'' 
niacal  pofTefiion  were  to  be  confidered  merely  as  a  vul-'"*^''^'^   ' 
gar  error.     They  talked   and   afied  as  if  they  believed  bdieved 
that  evil  fpirits  had  aftually  entered  into   thofe    whodsmonia- 
were  brought  to  them  as  polTelTed    with    devils,    and'^^' P^H^'- 


lion  to  be 
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as  if  thofe  fpirits  were  actually  expelled  by  their  au- 
thority out  of  the  unhappy  perfons  whom  they  had' 
poirelted.  They  expeited,  they  demanded  too,  to 
have  their  profelTion  and  declarations  believed,  in  con- 
fequence  of  their  performing  fuch  mighty  works,  and 
to  be  honoured  as  having  thus  triumphed  over  the 
powers  of  hell.  The  reality  of  diemoniacal  polTenion 
ftands  upon  the  fame  evidence  with  the  gofpel  fyftem  in 
general . 

Neither  is  there  any  thing  p.bfurd  or  unreafonablc  in  Reafor- 
this  doftrine.  It  does  not  appear  to  contradict  thofe  ^■'^''^"efs  of 
ideas  which  the  general  appearance  of  nature  and  tlie '*'" ''°^" 
feries  of  events  fuggeft  concerning  the  benevolence"'"*' 
and  wildom  of  the  Deity,  and  the  counfels  by  which 
he  regulates  the  affairs  of  the  univerfe.  We  often 
fancy  ourlt:lves  able  to  comprehend  things  to  which 
our  underftanding  is  v/holly  inadequate  :  we  perfuade 
ourfelves,  at  times,  that  the  whole  extent  of  the  ivorks 
of  the  Deity  muft  be  well  known  to  us,  and  that  his 
defigiis  muft  aUvays  be  fuch  as  v,e  can  fathom.  We 
are  then  ready,  whenever  any  difficulty  arifes  to  us,  in 
confidering  the  conduft  of  Providence,  to  model  things 
according  to  our  own  ideas;  to  deny  that  the  Deity 
can  pofTibly  be  the  author  of  things  which  we  cannot 
reconcile  •,  and  to  aifert,  that  he  muft  aft  on  every  oc- 
cafion in  a  manner  confiftent  with  our  narroiv  views. 
This  is  the  pride  of  reafon  ;  and  it  feems  to  have  fug- 
gefted  the  ftrongeft  objections  that  have  been  at  any 
time  urged  againft  the  reality  of  diemoniacal  pofTef- 
fion.  But  the  Deity  may  furely  conneft  one  order  of 
G  2  his 
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Bimoniac.  kis  creatures  with  another.  We  perceive  mutual  re- 
*~~V~~~'  lations  and  a  beautiful  connexion  to  prevail  through 
all  that  part  of  nature  which  falls  within  the  fphere 
of  our  obfervation.  The  inferior  animals  afe  con- 
nedled  with  mankind,  and  fubjefled  to  their  autho- 
rity, not  only  in  inllances  in  which  it  is  exerted  for 
their  advantage,  but  even  where  it  is  tyrannically  abu- 
led  to  their  deftruiSion.  Among  the  evils  to  which 
mankind  have  been  fubjcfted,  why  might  not  their 
being  liable  to  d:emoniacal  poflfellion  be  one  ?  While 
the  Supreme  Being  retains  the  fovereignty  of  the 
unlverfc,  he  may  employ  whatever  agents  he  thinks 
proper  in  the  execution  of  his  purpoles  ;  he  may  either 
commifTion  an  angel  or  let  loofe  a  devil ;  as  well  as 
bend  the  human  will,  or  communicate  any  particular 
knpulfe  to  matter. 

All  that  revelation  makes  kno■^^•n,  all  that  human 
reafon  can  conjeflure,  concerning  the  exillence  of  va- 
rious orders  of  fpiritual  beings,  good  and  bad,  is 
perfeftly  confiftent  with,  and  even  favourable  to,  the 
doelrine  of  dtemoniacal  poffeffion.  It  was  generally 
believed  through  the  ancient  heathen  world  ;  it  was 
equally  well  known  to  the  Jews,  and  equally  refpefted 
by  them  ;  it  Is  mentioned  in  the  New  Teftament  in 
fuch  language,  and  fuch  narratives  are  related  concern- 
ing it,  that  the  gofpels  cannot  well  be  regarded  in  any 
other  light  than  as  pieces  of  impofture,  and  Jelus 
Chrilf  muft  be  confidered  as  a  man  who  dillioneftly 
took  advantage  of  the  weaknefs  and  ignorance  of  his 
contemporaries,  if  this  doctrine  be  nothing  but  a  vulgar 
error  :  it  teaches  nothing  inconfiftent  with  the  general 
conducl  of  Providence  ;  it  is  not  the  caution  of  philo- 
fophy,  but  the  pride  of  reafon,  that  fuggells  objeftions 
g  againll  this  doftrine. 

Arguments  Thofe,  again,  who  are  unwilling  to  allow  that  angels 
oftheAnti-or  devils  have  ever  intermeddled  fo  much  with  the 
ua:momft5.  concerns  of  human  life,  urge  a  number  of  fpecious  ar- 

9  guments  in  oppofition  to  thele. 

The  cafes  xhe  Greeks  and  Romans  of  old,  fay  they,  did  be- 
tn  «^hioh  jj^^g  jj^  j.|^^  reality  of  demoniacal  polTelTion.  They 
ami  Romans  fuppofed  that  fpiritual  beings  did  at  times  enter  Into 
fuppofed  the  fons  or  daughters  of  men,  and  dilfinguith  them- 
dasmoniacal  felves  In  that  fituation  by  capricious  freaks,  deeds  of 
poUeffion,  v\'anton  mifchief,  or  prophetic  enunciations.  But  in 
iiiftances^  the  inllances  in  which  they  fuppofed  this  to  happen,  it 
of  madiiefs,  Is  evident  that  no  furh  thing  took  place.  Their  ac- 
Sic.  counts  of  the  Hate   and    conduil  of  thofe  perfons  whom 

they  belived  to  be  poiTefled  In  this  fupernatural  man- 
ner, fliow  plainly  that  what  they  afcribed  to  the  in- 
fluence of  daemons  were  merely  the  effects  of  natural 
difeafes.  Whatever  they  relate  concerning  the  hirvnli, 
the  cerriii,  and  the  /i/mfihalid,  ihows  that  thefe  ■ivcre 
merely  people  difordered  in  mind,  in  the  fame  unfor- 
tunate iituation  with  thofe  madmen  and  Idiots  and 
melancholy  perfons  whom  we  have  among  ourfelves. 
Feftus  defcrlbes  the  Larvati  ao  being  furioji  et  mente 
vwti.     Horace  lays, 

Hellade percujfa,  Marius  cum  pracipitat  fe, 

Cerritus  fuit .? 
lo  -' 

The  fame  Plato,  In  his  Tinurus,  fays,  «?£/«  ya^  ivvov;  i^enflirai  futflixr.i 
istmeo  j,^,5i„j  aXuScvc.  Lucian  defcrlbes  dfemoniacs  as  lunatic, 
the  dcemo-         ,         ^     -  •  t       i     •  r         •  i  i 

niacsofthe  a""  as  ftarmg  with   their  eyes,  toammg  at  the  mouth. 

New  Tef-   and  being  fpeechlefs. 

tamcnt.  It  appears  ftUl  more  evidently,  that  all  the  perfons 


fpokcu  of  as  poflelTed  with  devils  in  the  New  Tef-  Demoniac 
tamcnt,  were  either  mad  or  epileptic,  and  precifcly  ~~~v~~~ 
in  the  fame  condition  with  the  madmen  and  epileptics 
ol  modern  times.  The  Jews,  among  other  reproaches 
which  they  threw  out  againfl:  our  Saviour,  faid.  He 
lialh  a  devil,  and  is  mad :  %vliy  /war  ye  Itim  ?  The  ex- 
predlons,.//^  hatli  a  devil,  and  is  mad,  -were  certamly  ufed 
on  this  occafion  as  fynonymous.  With  all  their  vi- 
rulence, they  would  not  furely  afcribe  to  him  at  once 
two  things  that  were  inconliltent  and  contradidory. 
Thofe  who  thought  more  favourably  of  the  character 
of  Jefus,  alTerted  concerning  his  dlfcourfes,  in  reply  to 
his  adverfaries,  Tlicfe  are  not  llie  ivords  of  Aim  tlial  lialh 
a  dcvmon ;  meaning,  no  doubt,  that  he  fpoke  in  a  more  ra- 
tional manner  than  a  madman  could  be  expected  to  fpeak. 
The  Jews  appear  to  have  afcribed  to  the  intluence  of 
daemons,  not  only  tliat  Ipecies  of  madnefs  In  which  tht; 
patient  Is  raving  and  furious,  but  alfo  me/ancholi/  mad- 
nefs. Of  John,  who  fecluded  himfelf  from  intercourfe 
with  the  world,  and  w-as  dillinguillied  for  abftinence 
and  afts  of  mortification,  they  faid,  He  hath  a  dirmon. 
The  youth,  whole  father  applied  to  Jefus  to  free  him 
from  an  evil  fpirit,  defcrlbing  his  unhappy  condition 
in  thefe  words,  Have  mercy  on  my  f'j)i,for  lie  is  lunatic 
and  fore  vexed  -witli  a  diemon ;  for  oft  times  he  falletk  into 
the  fire,  and  oft  into  the  water,  ivas  plainly  epileptic. 
Every  thing  Indeed  that  Is  related  In  the  New  Teila- 
ment  concerning  dxmoniacs,  proves  that  they  were 
people  affefted  with  fuch  natural  difeafes  as  are  far 
from  being  uncommon  among  mankind  In  the  prefent 
age.  When  the  fymptoms  of  the  diforders  cured  by 
our  Saviour  and  his  apoftles  as  cafes  of  d;emoniacal 
poiTeirion,  correfpond  fo  exadly  with  thofe  of  difeafes 
well  known  as  natural  in  the  prefent  age,  it  would  be 
ablurd  to  impute  them  to  a  fupernatural  caufe.  It  is 
much  more  confiftent  with  common  fenfe  and  found 
philofophy  to  fuppofe,  that  our  Saviour  and  his  apo- 
ftles wifely,  and  with  that  condelcenfion  to  the  weak- 
nefs and  prejudices  of  thofe  with  whom  they  converfed, 
which  fo  eminently  dillinguilhed  the  charafter  of  the 
Author  of  our  holy  religion,  and  muft  always  be  a  pro- 
minent feature  in  the  charafler  of  the  true  Chriftian, 
adopted  the  vulgar  language  In  fpeaking  of  thofe  unfor- 
tunate perfons  who  were  groundlefsly  imagined  to  be 
poflelTed  ivlth  diemons,  though  they  well  knew  the 
notions  which  had  given  rife  to  fuch  modes  of  ex- 
preftlon  to  be  Ill-founded  ;  than  to  imagine  that  dil- 
eafes,  which  arife  at  prefent  from  natural  caufes,  were 
produced  in  days  of  old  by  the  Intervention  of  dae- 
mons, or  that  evil  fpirlts  ftill  continue  to  enter  Into 
mankind  in  all  cafes  of  madnefs,  melancholy,  or  epi- 
lepfy. 

Befides,  it  is  by  no  means  a  fufficlent  reafon  for 
receiving  any  doftrine  as  true,  that  It  has  been  ge- 
nerally received  through  the  world.  Error,  like  an  epi- 
demical difeafe,  is  communicated  from  one  to  another. 
In  certain  circumftances,  too,  the  intluence  of  imagi- 
nation predominates,  and  reftrains  the  exertions  of 
reafon.  Many  falfe  opinions  have  extended  their  In- 
fluence through  a  very  wide  circle,  and  maintained  it 
long.  On  every  fuch  occafion  as  the  prefent,  there- 
fore. It  becomes  us  to  Inquire,  not  fo  much  ho^v  gene- 
rally any  opinion  has  been  received,  or  how  long  It 
has  prevailed,  as  from  what  caufes  it  has  originated, 
and  on  what  evidence  it  refts. 

When 
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When  -.ve  contemplate  the  frame  of  nature,  we  behold 
a  grand  and  beautiful  fimplicity  prevailing  througli 
the  whole  :  Notwithitanding  its  immenfc  extent,  and 
though  it  contains  Rich  nuniberlefs  diverlities  of  being  ; 
yet  the  fimpicll  machine  conftrufled  by  human  art 
does  not  difplay  eafier  fimplicity,  or  an  happier  connec- 
tion of  parts.  We  may  therefore  venture  to  draw  an 
inference,  by  analogy,  from  what  is  obfervable  of  the 
order  of  nature  in  general  to  the  prefent  cafe.  To 
permit '  evil  fpirits  to  intermeddle  with  the  concerns  of 
human  life,  would  be  to  break  through  that  order 
which  the  Deity  appears  to  have  ellablilhed  through 
his  works ;  it  would  be  to  introduce  a  degree  of 
confjfion  unu-orthy  of  the  wifdora  of  Divine  Provi- 
dence. 

Such  are  the  mofl  rational  arguments  that  have  been 
urged  on  both  fides  in  this  controvepfy.  Perhaps  the 
daemonianills  have  the  ftronger  probabilities  on  their 
fide  ;  but  we  \vill  not  prefume  to  take  upon  ourfelves 
the  office  of  arbitrators  in  the  difpute. 

Di^MONIACS,  in  church  hiftory,  a  branch  of  the 
Anabaptitls  •,  whofe  diftinguiiliing  tenet  is,  that  the  de- 
vils (hall  be  faved  at  the  end  of  the  world. 

DAFFODIL.     See  Narcissus,  Botany  Inr/ex. 

DAGELET,  an  ifland  on  the  coaft  of  Corea,  dif- 
covered  bv  La  Peroufe  in  the  year  1787.  It  is  about 
three  leagues  in  circumference,  and  is  encircled  with 
fteep  rocks,  excepting  a  few  fandy  creeks,  which 
form  convenient  landing-places.  The  ifland  is  covered 
with  fine  trees  ;  and  at  the  time  the  French  navigator 
vifited  it,  fome  boats  w-ere  found  on  the  Ifocks  of  a 
Chinefe  conftruclion.  The  workmen,  who  were  fup- 
pofed  to  be  Corean  carpenters,  were  employed  upon 
them,  but  tied  to  the  woods  on  the  approach  of  the 
fliips.  La  Peroufe  fuppoies  that  the  ifland  is  unin- 
habited, and  that  thefe  people  go  from  Corea,  and 
live  there  during  the  fummer,  for  the  purpofe  of  build- 
ing boats.  The  north-call  point  of  this  ifland  is  in 
N.  Lat.  ^.  15.  E.  Long.  129.  2.  from  Paris. 

DAGHESTAN,  a  country  of  Afia,  bounded  by 
Circaflia  on  the  north,  bv  the  Cafpian  fea  on  the  eaft, 
by  Chirvein  a  province  of  Perfia  on  the  fouth,  and  by 
Georgia  on  the  weft.  Its  chief  towns  are  Tarku  and 
Derbent,  both  fituated  on  the  Cafpian  fea. 

Dx'\.GNO,  a  town  of  Turkey  in  Europe,  In  Albania, 
with  a  bilhop's  fee.  It  is  the  capital  of  the  dlftrlil  of 
Ducagini,  and  is  feated  on  the  rivers  Drino  and  Nero, 
near  their  confluence.  It  Is  1 5  miles  fouth-eaft  of  Scu- 
tari, and  15  northeaft  of  Aleffio.  E.  Long.  ip.  48. 
N.  Lat.  42.  O. 

DAGO,  or  Dagho,  an  ifland  in  the  Baltic  fea, 
on  the  coalt  of  Livonia,  between  the  gulf  of  Finland 
and  Riga.  It  is  of  a  triangular  figure,  and  may  be 
about  20  miles  in  circumference.  It  has  nothing  con- 
fiderable  but  two  caftles,  called  Dagger-ivort  and  Pa- 
den.  E.  Long.  22.  30.  N.  Lat.  58.  48. 
*JT  '/""'  I^-^GON,  the  falfe  god  of  Aflidod  *,  or  as  the 
Greeks  call  it  A~/,otus.  He  is  commonly  reprefented  as 
a  monfter,  half  man  and  half  filh  ;  whence  mofl:  learned 
men  derive  his  name  from  the  Hebrew  dag,  which  fig- 
nifies  "  fifli."  Thofe  who  make  him  to  have  been  the 
inventor  of  bread-corn,  derlye  his  name  from  the  He- 
brew Dagon,  which  {ign\{\t^frume>ilum;  whence  Philo 
Biblius  calls  him  Ze-j;  AjkI^eio;,  Jupiter  Aratrius. 

This  deity  continued  to  have  a  temple  at  Afhdod 


during  all  the  ages  of  idolatry  to  the  time  of  the  iVIac- 

cabees  ;  for  the  author  of  the  firft  book  of  Maccabees 
tells  us,  that  "  Jonathan,  one  of  the  Maccabees,  having  ■, 
beaten  the  army  of  ApoUonius,  Demetrius's  general, 
they  fled  to  Azotus,  and  entered  into  Btthdagon  (tlie 
temple  of  their  idol)  :  but  that  Jonathan  fet  fire  to 
Azotus,  and  burnt  the  temple  of  Dagon  and  all  iholc 
who  had  fled  into  it." 

Dagon,  according  to  forae,  was  the  fame  with  Ju- 
piter, according  to  others  Saturn,  according  to  others, 
Venus,  and  according  to  moft,  Neptune. 

DAHALAC  is  the  largefl  ifland  in  the  Red  fea, 
and  is  placed  by  Mr  Bruce,  who  has  given  a  minute 
dcicrlption  of  it,  between  15.  27.  and  15.  54.  N.  Lat. 
It  is  a  lo^v,  fiat  ifland,  with  a  fandy  foil,  mixed  with 
fliells,  and  in  fummer  deflitute  of  every  kind  of  herb- 
age, excepting  a  imall  quantity  of  bent  grafs,  which  is 
barely  fuflicient  to  feed  a  few  antelopes  and  goats.  In 
many  places  the  ifland  is  covered  with  e.xtenfive  plan- 
tations of  acacia  trees,  which  rarely  exceed  eight  feet 
in  height,  fpreading  wide,  and  turning  flat  at  top, 
probably  from  the  influence  of  the  wind,  which  blows 
from  the  fea.  No  rain  falls  in  Dahalac  fi-om  the  end 
of  March  to  the  beginning  of  Oftober  ;  but  in  the  in- 
termediate months  there  are  heavy  fho%vers,  during 
which  the  water  is  coUefled  in  a  great  number  of  ar- 
tificial cifterns,  to  ferve  the  inhabitants  during  the  en« 
fuing  fummer.  Of  thefe  ciftems,  which  are  fald  to  be 
the  work  of  the  Perfians,  or,  as  fome  fuppofe,  of  the 
firft  Ptolemies,  370  yet  remain,  cut  out  of  the  folld 
rock. 

The  inhabitants  of  Dahalac  are  a  fimple,  fearful, 
and  inoiTenfive  people.  It  is  the  only  part  of  Arabia 
where  no  one  is  furniflied  with  arms  of  any  kind.  Af- 
ter the  rains  fall,  the  grafs  fprings  up  with  great  luxu- 
riance, and  then  the  goats  give  the  inhabitants  a  copi- 
ous fupply  of  milk,  which  in  winter  is  the  principal 
part  of  their  fubfiftence.  The  poorer  fort  live  entirely 
on  fliell  and  other  fifli.  The  fole  employment  of  the 
inhabitants  is  to  work  the  vefliels  which  trade  to  the 
different  parts  of  the  coafl:.  Dahabc  contains  I  2  vil- 
lages or  towns,  each  of  which  is  furrounded  with  a 
plantation  of  doom  trees.  Of  the  leaves  of  this  tree, 
which  are  of  a  gloffy  white  when  dried,  the  inhabitants 
make  balkets  of  great  beauty  and  neatncfs.  This 
feems  to  be  the  only  thing  like  manufa<?lure  in  the 
ifland.  Dahalac,  as  well  as  the  other  iflands  of  the 
Red  fea,  is  dependent  upon  Mafuah.  Each  of  the  1  2 
villages  furnlfties  a  goat  monthly  to  the  governor,  and 
every  vefl'el  putting  in  there  for  Mafuah,  pays  him  a 
pound  of  coffee,  and  every  one  from  Arabia  a  dollar. 
Thefe  are  his  principal  revenues.  In  the  time  ol  the 
Ptolemies,  the  pearl  filhery  in  the  vicinity  of  Daha- 
lac flourifl^ed  greatly,  as  well  as  another  valuable  fifliery, 
namely,  that  of  tortoiles. 

DAHOMY,  or  Dauma,  a 
Africa,  on  the  coaft  of  Guinea, 
capital,  lies  in  N.  Lat.  7.  '59. 
in  its  true  pofition,  in  the  maps  of  Samito,  Plancius, 
and  Mercator,  where  Dawhee,  the  ancient  capital,  is 
denominated  Dauitia.  In  1 700,  it  was  crazed  from 
the  maps  of  Africa,  and  the  exiftence  cf  the  ancient 
nation  of  Dauma  denied,  till  1727,  when  it  emerged 
from  obfcurity,  and  became  known  by  the  conquefts  of 
the  maritime  ftaJes  of  W'hidah.  and  iVdra.     Between 

Dauma 


II 
Dalioniy. 


powerful  kingdom  of 

Abomy,  the  modern 

This  kincrdom  occurs 
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|Dfcliomy.    Dauma    and   Gago   the    lake    Sigefmes,    or    Guarda, 
*  (which   extends   about  loo  leagues   from  eaft  to  uefl, 

and  50  from  north  to  fouth,  which  lies  about  370  miles 
N.  N.  E.  of  Arada,  and  is  reprefented  as  the  fource  of 
various  large  rivers,  which  defccnd  into  the  gulf  of 
Guinea)  is  placed  by  Barbot  and  Snelgrave,  who  de- 
rived their  authority  from  the  native  traders.  It  nei- 
ther occurs  In  Edrifi  nor  Leo,  though  it  is  found  in 
the  maps  to  Rufcelli's  edition  of  Ptolemy,  in  1 561. 
Dahomy  is  a  fertile  cultivated  country  ;  the  foil  is  a 
deep  rich  reddilh  clay,  intermixed  with  fand,  fcarcely 
containing  a  ftone  of  tlie  fize  of  an  egg  in  the  wliole 
country.  It  is  extremely  produftive  of  maize,  millet, 
beans,  yams,  potatoes,  caffada,  plantain,  and  the  ba- 
nana ;  indigo,  cotton,  tobacco,  palm-oil,  and  fugar, 
are  raifed,  as  well  as  a  fpecles  of  black  pepper.  Bread, 
and  a  fpecles  of  liquor,  or  rather  diluted  gruel,  are 
formed  of  the  lotus-berry.  Animals,  both  wild  and 
tame,  are  numerous,  and  the  lakes  abound  in  fifli.  The 
maritime  dlilricls  of  Whidah  and  Ardra,  before  they 
were  ruined  by  the  Dahomans,  were  liighly  cultivated 
and  beautiful. 

The  charaiEler  of  the  Daumanefe,  or  Dahomans,  is 
original  and  ftrongly  marked  ;  they  have  retained  pe- 
culiar manners,  and  have  had  little  intercourfe  with 
either  Europeans  or  Moors.  They  exhibit  the  germ 
of  peculiar  inftitutions  and  modifications  of  manners, 
that  have  appeared  incredible  to  modern  nations,  when 
they  perufed  the  ancient  records  of  the  Egyptians, 
Hindus,  and  Lacedcemonians.  Like  the  Lacedtemo- 
iiians,  they  difplay  a  fingular  mixture  of  ferocity  and 
politenefs,  of  generofity  and  cruelty.  Their  conduft 
towards  Itrangers  is  hofpltable,  without  any  mixture  of 
rudenefs  or  infult.  Their  appearance  Is  manly,  and 
their  perfons  ftrong  and  aflive  ;  and  though  they  are 
lefs  addlfted  to  the  praftlce  of  tatowing  than  their 
neighbours,  their  countenance  rather  difplays  ferocity 
than  courage.  Their  government  is  the  pureft  defpo- 
tifm  ;  every  fubjeft  is  a  flave  ;  and  every  {lave  impli- 
citly admits  the  right  of  the  fovereign  to  difpofe  of  his 
property  and  of  his  perfon.  "  I  think  of  my  king," 
faid  a  Dahoman  to  Mr  Norrls,  "  and  then  I  dare  en- 
gage five  of  the  enemy  myfelf.  My  head  belongs  to 
the  kine,  not  to  myfelf:   if  he  pleafe   to  fend  for  it,  I 

bat- 
lis  at- 
tachment continues  unfliaken,  even  when  their  neareft 
relations  become  the  viftims  of  the  avarice  or  caprice 
of  the  king,  and  his  enormities  are  always  attributed 
to  their  o^vn  Indifcretions.  With  this  devoted  fpirit, 
the  Dahoman  rulhes  fearlefs  into  battle,  and  fights  as 
long  as  he  can  wield  his  fabre. 

The  modern  hillory  of  the  Dahomans  realizes  all 
that  hlllory  has  recorded  of  ancient  Lacedieraon, 
and  of  thofe  Lacedaemonians  of  the  north,  the  in- 
habitants of  Jomlhurgh,  who  were  forbidden  to  men- 
tion the  name  of  Fear,  even  in  the  moft  imminent 
dangers,  and  who  proudly  declared  that  they  would 
fight  their  enemies,  though  they  were  ftronger  than 
the  gods.  Saxo  relates,  that  when  Frotho,  king  of 
Denmark,  was  taken  prifoner  in  battle,  he  obftlnately 
refufed  to  accept  of  life,  declaring,  that  the  reftoratlon 
of  his  kingdom  and  treafures  could'  never  reflore  his 
honour,  but  that  future  ages  would  always  fay,  Frotho 


am  ready  to  refign  it  ;  or  If  It  be  fliot  through  in  1 
tie,  I  am  fatisfied — If  it   be   in  his  fervice."     This 


Jias  been  taken  by  hi 


enemy. 


The  palace  of  tlie  king  of  Dahomy  isanextenfive  build- 
ing of  bamboo  and  nmd-walled  huts,  furrouiided  by  a 
mud-wall  about  20  feet  high,  inclofmg  a  quadrangular'" 
fpace  of  about  a  mile  fquare.  The  entrance  to  the 
king's  apartment  Is  paved  with  human  fculls,  the  late- 
ral walls  adorned  -svith  human  jaw-bones,  with  a  few 
bloody  heads  intermixed  at  hitervals.  The  whole 
building  refembles  a  number  of  farm-yards,  with  long- 
thatched  barns  and  fheds  for  cattle,  Interfecled  witli 
low  mud-walls.  On  the  tliatthed  roofs,  numerous  hu- 
man Ikulls  are  ranged  at  intervals,  on  fmal)  wooden 
Ifakes.  In  alluiion  to  thefe.  when  the  king  iflues  or- 
ders for  war,  he  only  announces  to  his  general,  that 
his  honfe  wants  thatch.  In  this  palace,  or  /ari^e  lioufc, 
as  it  is  termed  by  the  Dahomans,  above  3000  females 
are  commonly  immured,  and  about  500  are  appropri- 
ated by  each  of  the  principal  otliccrs.  From  this  Inju- 
rious and  deteftable  praftlce,  originate  many  flagrant 
abufes ;  the  population  is  dlminilhed,  the  fources  of 
private  happinels  deftroyed,  and  the  bell  feeHngs  of 
human  nature  being  outraged,  the  energies  of  padion 
are  converted  Into  bitternefs  and  ferocity. 

The  religion  of  Dahomy  is  vague  and  uncertain  in 
its  principles,  and  rather  confifts  in  the  performance  of 
fome  traditionary  ceremonies,  than  in  any  fixed  fyflem 
of  belief,  or  of  moral  conduft.  They  believe  more 
firmly  In  their  amulets  and  fetiches,  than  In  the  deity  ; 
their  national  fetiche  is  the  Tiger ;  and  their  habita- 
tions are  decorated  with  ugly  Images,  tinged  with 
blood,  iluck  with  feathers,  befmeai'ed  with  palm-oil, 
and  bedaubed  with  eggs.  As  their  ideas  of  deity  do 
not  coincide  with  thofe  of  Europeans,  they  imagine 
that  their  tutelary  gods  are  different.  "  Perhaps," 
faid  a  Dahoman  chief  to  .Snelgrave,  "  that  god  may  be 
yours,  who  has  communicated  fo  many  extraordinary 
things  to  white  men  ;  but  as  that  god  has  not  been 
pleafed  to  make  himfelf  known  to  us,  we  mud  be  fa- 
tisfied with  this  we  worfliip."  The  Dahomans  manu- 
fafture  and  dye  cotton-cloth,  and  form  a  fpecles  of 
cloth  of  palm-leaves.  They  are  tolerably  fliilful  In 
working  in  metals.  The  bards,  who  celebrate  the  ex- 
ploits of  the  king  and  his  generals,  are  likewife  the  hi- 
ftorlans  of  the  country. 

DAILLE,  John,  a  Proteftant  minifter  near  Paris, 
was  one  of  the  moft  learned  divines  of  the  I7tli  centu- 
ry, and  was  the  moft  eftcemed  by  the  Catholics  of  all 
the  controvtrfial  writers  among  the  Proteftants.  He 
was  tutor  to  two  of  the  grandfons  of  the  illuftrious  M. 
Du  Plefhs  Mornai.  M.  Daille  having  lived  14  years 
with  fo  excellent  a  mafler,  travelled  Into  Italy  with  his 
two  pupils  :  one  of  them  died  abroad  ;  with  the  other 
he  faw  Italy,  Switzerland,  Germany,  Flanders,  Hol- 
land, and  England,  and  returned  In  162 1.  He  was 
received  minifter  in  1623,  and  frft  exerclfed  his  office 
in  the  family  of  I\T.  Du  Plefiis  Mornai  ;  but  this  did 
not  laft  long,  for  that  lord  died  foon  after.  The  me- 
moirs of  this  great  man  employed  M.  Daille  the  fol- 
lowing year.  In  1625  he  was  appointed  mlnlffer  of 
the  church  of  Saumur,  and  in  1626  removed  to  Paris. 
He  fpent  all  the  reft  of  his  life  in  the  fervice  of  this 
laft  church,  and  compofed  feveral  works.  His  firft 
piece  was  his  mafterpiece,  and  an  excellent  work,  Of 
the  Ufe  of  the  Fathers,  printed  1 63 1 .  It  Is  a  ftrong 
chain  of  reafoning,  which  forms  a  moral  demonftration 
againft  tliofe  wlio  would  have  religious  difputes  decid- 
ed 
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ed  by  tlie  authority  of  the  fathers.  He  JieJ  In  1670, 
aged  77. 
J  DAIRI,  or  Dairo,  in  the  liiftory  of  Japan,  is  the 
fovcrti^n  pontiiY  of  the  Japanefe ;  or,  according  to 
Ksenipfer,  the  hereditary  ecclefiallical  monarch  of  Ja- 
pan. In  eifeft,  the  empire  of  Japan  is  at  prelent  un- 
'der  two  fovercigns,  viz.  an  ecclefiartical  one  called  the 
doiro,  and  a  fecular  one  who  bears  the  title  of  kuho. 
The  lail  is  the  emperor,  and  the  former  the  oracle  of 
the  religion  of  the  country. 

DAIRY,  in  rural  aft'airs,  a  place  appropriated  for 
the  management  of  milk,  and  the  making  of  butter, 
cheefe,  Stc.     Sea  Agriculture  Index. 

The  dairy-houfe  ihould  always  be  kept  in  the  neateft 
order,  and  fo  fituated  as  that  the  windows  or  lattices 
never  front  the  fouth,  fouth-eail,  or  fouth-welf.  Lat- 
tices are  alio  to  be  preferred  to  windows,  as  they  ad- 
mit a  more  free  circulation  of  the  air  than  glazed 
lights  polTibly  can  do.  It  has  been  objefted,  that  they 
admit  cold  air  in  winter  and  the  fun  in  fummer  -,  but 
the  remedy  is  eafily  obtained,  by  making  a  firame  the 
iize  of  or  fomewhat  larger  than  the  lattice,  and  con- 
ftrufting  it  fo  as  to  Hide  backward  and  forward  at 
pleafure.  Packthread  ftrained  acrols  this  frame,  and 
oiled  cap-paper  palled  thereon,  will  admit  the  light, 
and  keep  out  the  fun  and  wind. 

It  is  hardly  polVible  in  the  fummer  to  keep  a  dairy- 
lioule  too  cool ;  on  which  account  none  fliould  be  fi- 
tuated  far  from  a  good  fpring  or  current  of  water. 
They  Ihould  be  neatly  paved  either  ^vith  red  brick  or 
fmooth  hard  flone  ;  and  laid  with  a  proper  defcent,  fo 
that  no  water  may  lodge.  This  pavement  fliould  be 
well  wailied  in  the  lummer  every  day,  and  all  the  uten- 
fils  belonging  to  the  dairy  ihould  be  kept  perfeSly 
clean.  Nor  fliould  we  ever  fuft'er  the  churns  to  be 
fcalded  in  the  dairy,  as  the  fteam  that  arifes  from  hot 
water  will  injure  the  milk.  Nor  Ihould  cheefe  be  kept 
therein,  nor  rennet  for  making  cheefe,  nor  a  cheefe- 
prefs  be  fixed  in  a  dairy,  as  the  whey  and  curd  will 
diffufe  their  acidity  throughout  the  room. 

The  proper  receptacles  for  milk  are  earthen  pans, 
or  wooden  vats  or  trundles  ;  but  none  of  thefe  Ihould 
be  lined  with  lead,  as  that  mineral  certainly  contains  a 
poifonous  quality,  and  may  in  fome  degree  affeft  the 
milk  :  but  if  people  are  fo  obftinate  as  to  perfilt  in 
ufmg  them,  they  fliould  never  forget  to  fcald  them, 
fcrub.  them  ^vell  \s\\\\  fait  and  water,  and  to  dry  them 
thoroughly,  before  they  depoiit  the  milk  therein.  In- 
deed all  the  utenflls  Ihould  be  cleaned  in  like  manner 
before  they  are  ufed  ;  and  if  after  this,  they  in  the  leaft 
degree  fmell  four,  they  mufl  undergo  a  fecond  fcrub- 
bing  before  they  are  fit  for  ufe. 

DAIS,  a  genus  of  plants  belonging  to  the  decandria 
clafs  J  and  in  the  natural  method  ranking  under  tlje 
31ft  order,  VeprecuLv.      See  Botany  Index. 

DAISY.     See  Bi;llis,  Botany  Index. 

DAKIR,  In  our  ftatutes,  is  ufed  for  the  twentieth 
part  of  a  latt  of  hides.  According  to  the  ftatute  of 
51  Hen.  III.  De  coinpnjiiione  ponderum  el  menfiirarum, 
a  laft  of  hides  confifts  of  twenty  dakirs,  and  every  da- 
kir  of  ten  hides.  But  by  i  Jac.  cap.  ^^.  one  laft  of 
hides  or  fliins  is  twelve  dozen.     See  Dicker. 

DALACA,  an  illand  of  the  Red  fea,  which  is  faid 
to  be  very  fertile,    populous,    and    remarkable   for  a 


pearl  fiflicry.     It  is  probably  the  fjimc  with  D,vIIal.\C, 
which  Ice. 

DALBERGIA,  a  genus  of  plants  belonging  to  the 
diadclpliia  clafs. 

DA  LEA,  a  province  of  Sweden,  bounded  on  the 
north  by  Dalecarlia,  on  the  eall  by  the  \\'ermeland 
and  the  lake  Wener,  on  the  fouth  by  Gothland,  and 
on  the  north  by  Norway  and  the  fea. 

DALEBURG,  a  town  of  Sweden,  and  capital  of 
the  province  of  Dalea,  featcd  on  the  weflern  bank  of 
the  lake  Wener,  jo  miles  north  of  Gottenburg.  E. 
Long.  13.  o.  N.  Lat.  59.  o. 

DALECARLIA,  a  province  of  Sucdcn,  fo  called 
from  a  river  of  the  fame  name,  on  u-liich  it  lies,  near 
Norway.  It  is  divided  into  three  parts,  which  they 
call  viil/eysi  and  is  about  175  miles  in  length  and  100 
in  breadth.  It  Is  full  of  mountains,  which  abound  in 
mines  of  copper  and  iron,  fome  of  which  are  of  a  pro- 
digious depth.  The  towns  are  very  fmall,  and  Idra  is 
the  capital.  The  inhabitants  are  rough,  robuft,  and 
warlike  :  and  all  the  great  revolutions  in  Sweden  had 
their  rife  in  this  province.  The  river  rifes  in  the  Dof- 
rine  mountains,  and,  running  fouth-eall  through  the  jiro- 
vince,  falls  into  the  gulf  of  Bothnia. 

DALECHAMP,  James,  a  phylician,  was  born  at 
Caen  in  Normandy,  in  1513.  He  ^vas  dillinguilhed 
for  his  Induftry  in  botany,  as  well  as  In  other  branches 
of  literature.  He  wrote  notes  on  Pliny's  Natural  Hif- 
tory,  and  tranflated  Athenaus  into  Latin.  He  a&ded 
30  plates  of  rare  plants  to  the  Diofcorldes  of  Ruellius, 
printed  in  1552.  After  his  death  appeared  his  "  Hif- 
loria  genera/is  Flantarum  in  xviii.  libros  digejla^^  Lugd. 
1587,  two  vols  folio.  In  this 'work,  which  is  faid  to 
have  been  the  labour  of  30  years,  the  author  propofed 
to  include  all  the  botanical  difcoveries  previous  to  his 
own  time,  as  well  as  thofe  which  he  had  made  liirafelf 
In  the  vicinity  of  Lyons  and  the  Alps.  He  alio  pub- 
lilhed  editions  of  Paulus  /Egineta,  and  Cselius  Au- 
relianus,  with  notes  j  a  work  on  furgcry,  and  another 
De  PeJIe,  lib.  ill. 

He  praftifed  phyfic  at  Lyons  from  1552  to  1^58, 
when  he  died,  aged  75. 

DALECHAMPIA,  a  genus  of  plants  belonging 
to  the  moncccia  clafs  ;  and  In  the  natural  method  rank- 
ing under  the  38th  order,  Tricoccce.  See  Botany 
Index. 

DALEM,  a  town  of  the  united  provinces  of  Hol- 
land, and  capital  of  a  diflrift  of  the  fame  name.  It 
was  taken  by  the  French  in  1672,  who  demollflied  the 
fortifications.  It  is  feated  on  tlic  river  Bervine,  five 
miles  north-eaft  of  Liege.  E.  Long.  5.  59.  N.  Lat. 
50.  40. 

D'ALEMBERT.     See  Alembert. 

DALKEITH,  a  town  of  Scotland,  In  Mid-Lothian, 
fix  miles  fouth-eafl  of  Edinburgh  ;  W.  Long.  2.  20. 
N.  Lat.  55.  50.  It  is  the  principal  refidence  of  the 
duke  of  Buccleugh,  who  has  here  a  noble  houfe  and 
*xtenfive  parks.  In  this  houfe,  which  ,-st  the  time  w,ts 
the  head  quarters  of  General  Monk,  the  reiloratioii 
of  Charles  II.  ivas  planned. — The  duke's  eldeft  fon 
has  the  title  of  Earl  of  Dalkeith.  Here  is  a  confider- 
able  corn  market  weekly  on  Thurfdays,  which  fupplics 
in  part  both  Edinburgh  and  Glafgoiv. 

D  ALM  ATI  A,  a  province  of  Europe,  bounded  on  ^ 

thfti' 


Djiliergia' 

II 
Oalmatia. 


B     A     L 


[     56     ] 


DAL 


pilrymplc.  the  nortli  by  Eofnia,  on  the  fouta  by  the  gu'.f  of  Ve- 
'^—-y-~—  iiice,  on  llie  call  by  Servia,  and  on  the  well  by  Mor- 
lachia.  Spalatro  is  the  capital  of  that  part  belonging 
to  the  Venetians;  and  Raguza,  of  a  republic  of  that 
rtame  ;  the  Turks  have  a  third,  whofc  capital  is  Herze- 
govina. The  air  is  wholefonie,  and  the  foil  fruitful  j 
and  it  abounds  in  wine,  corn,  and  oil. 

DALRYMPLE,  Sik  David,  a  Scottiili  lawyer  and 
-judge,  was  born  in  Edinburgh,  on  the  28th  Oclober  new 
ilyle,  1726.  His  father  was  Sir  James  Dalrymple,  of 
Hailes,  Bart,  and  his  mother  Lady  Chriftian  Hamilton, 
a  daughter  of  the  earl  of  Hadington.  His  grandfather 
.Sir  David  Dalrymple  was  the  youngeft  ion  of  the  firft 
Lord  Stair,  and  is  faid  to  have  been  the  iibleft  of  that 
family,  fo  much  diftinguidied  for  ability.  He  was 
lord  advocate  for  Scotland,  in  the  reign  of  George  I. 
and  his  fon.  Sir  James,  had  the  auditorlliip  of  the  ex- 
chequer for  life.  Sir  David  Dalrymple  was  bred  at 
Eton  fchool,  where  he  was  diftinguilhed  as  a  fcholar, 
and  remarkable  as  a  virtuous  and  orderly  youth ;  from 
thence  he  went  to  the  uiiivcrfity  of  Utrecht,  where  he 
remained  till  after  the  rebellion  in  I  746.  He  was  cal- 
led to  the  bar  at  Edinburgh,  23d  February  1748;  where 
"he  was  much  admired  for  the  elegant  propriety  of  the 
cafes  he  drew.  He  did  not  attain  indeed  to  the  high- 
ert  rank  as  a  praftifing  law7er,  but  his  charafter  for 
found  knowledge  and  probity  in  the  profeiTion  was 
great.  He  was  appointed  one  of  the  judges  of  the 
Court  of  Seffion  in  the  room  of  Lord  Nefiiit,  March 
6th  1776,  with  the  wanneft  approbation  of  the  public  ; 
and  in  May  1776,  one  of  the  lords  commiflioners  of 
Jufticiary,  in  the  room  of  Lord  Coallfon,  who  refign- 
ed.  He  took  his  feat  on  the  bench,  according  to  the 
iifage  of  the  Court  of  Seffion  by  the  title  of  Lord 
Hailes,  the  name  by  which  he  is  generally  known  a- 
mong  the  leanied  of  Europe.  As  a  judge  of  the  fu- 
preme  civil  and  criminal  courts^  he  a&ed  in  the  view 
of  his  country  ;  from  which  he  merited  and  obtained 
high  confidence  and  approbation. 

But  he  was  not  only  confpicuous  as  an  able  and  up- 
light  judge,  and  a  found  lawyer  •,  he  was  alfo  eminent 
as  a  profound  and  accurate  fcholar  ;  being  a  thorough 
mafter  of  claffical  learning,  the  belles  lettres,  and 
hiftorical  antiquities,  particularly  of  his  own  country, 
to  the  ftudy  of  which  he  was  led  by  his  profeffion. 
Indefatigable  in  the  profecution  of  the  ftudies  he  culti- 
vated, his  time  was  I'eduloudy  devoted  to  the  promo- 
•tion  of  ufeful  learning,  piety,  and  virtue.  Numerous 
are  the  works  that  have  ifliied  from  his  pen,  all  of  them 
diftinguidied  by  uncommon  accuracy,  tafie,  and  learn- 
ing. Befides  fome  occafional  papers,  both  ferious 
and  humorous,  of  his  compoCng,  that  appeared  in  the 
World  ;  and  a  variety  of  communications,  critical,  and 
biographical,  in  the  Gentleman's  Magazine,  and  other 
publications  of  like  nature  ;  he  allotted  fome  part  of 
his  time  to  the  illaftration  and  defence  of  primitive 
Chriftianky.  In  the  year  177 1  he  compofed  a  very 
learned  and  ingenious  paper,  or  law  cafe,  in  the  dii- 
puted  peerage  of  Sutherland.  He  was  one  of  the 
truftees  of  the  Lady  Elizabeth,  the  daughter  of  the 
iaft  earl ;  and  being  then  a  judge,  the  names  of  two 
eminent  lawyers  were  annexed  to  it.  In  that  cafe,  he 
difplayed  the  greateft  accuracy  of  refearch,  and  the 
■moft  profound  knoivled'^e  of  the  antiquities  and  rules 
.of  defcent.  In  this  country  j  which  he  managed  with 


fuch  dexterity  of  argument,  as  clearly  to  eftablilh  the  Dalrymplei 
right  of  his  pupil,  and  to  form  a  precedent,  at  the  ^""^ 
fame  time,  for  the  dcciliun  of  all  fuch  queftions  in  fu- 
ture. In  the  year  1773,  he  publilfied  a  fmall  volume, 
entitled,  "  Remarks  on  the  Hiilory  of  Scotland." 
'j'hefe  appeared  to  be  the  gleanings  ot  the  hilloiical 
refearch  Avhich  he  was  making  at  that  time,  and  dif- 
covcred  his  lordlhip's  turn  for  minute  and  accurate  in- 
quiry into  doubtful  points  of  hillory,  and  at  the  fame 
time  difplayed  the  candour  and  liberality  of  his  judge- 
ment. This  publication  prepared  the  public  for  the 
favourable  reception  of  the  Annals  of  Scotland,  in 
2  vols  4to,  the  firft  of  which  appeared  in  1776,  and 
the  fecond  in  1779,  and  fully  anlwered  the  expefta- 
tions  which  he  had  raifed.  The  difnculties  attending 
the  fubjeft,  the  want  of  candour,  and  the  fpirit  of 
party,  had  hitherto  prevented  our  having  a  genuine 
hiftory  of  Scotland,  in  times  previous  to  thofe  of  Q^ueen 
Mary  ;  which  had  been  lately  written,  in  a  malleriy 
manner,  by  the  elegant  and  judicious  Dr  Robertlon. 
Lord  Hailes  carried  his  attention  to  the  Sccttilh  hi- 
ftory, as  far  back  as  to  the  acceflion  of  Malcolm  Can- 
more,  in  1057,  and  his  work  contains  the  annals  of 
14  princes,  from  Malcolm  III.  to  the  death  of 
David  II.  And  happy  it  was  that  the  affairs  of  Scot- 
land attrafted  the  talents  of  fo  able  a  writer,  who  to 
the  learning  and  ikUl  of  a  lawyer,  joined  the  induflry 
and  curiofity  of  an  antiquarian  5  to  whom  no  objett 
appears  frivolous  or  unimportant,  that  ferves  to  eluci- 
date his  fubjeft.  Lord  Hailes  has  fo  well  authenti- 
cated his  work  by  references  to  hiftorians  of  good 
credit,  or  deeds  and  writings  of  undoubted  authority  ; 
and  has  fo  happily  cleared  it  from  fable,  uncertainty, 
and  conjefture,  that  every  Scotfman,  fince  its  appear, 
ance,  has  been  able  to  trace  back,  with  confidence  in 
genuine  memoirs,  the  hiftory  of  his  country,  tor  736 
years,  and  may  revere  the  memory  of  the  refpeftable 
judge,  who  with  indefatigable  induftry,  and  painful 
labour,  has  removed  the  rubbilh  under  which  the  pre- 
cious remains  ^vere  concealed. 

Lord  Hailes  at  firft  intended,  as  appears  by  an  ad- 
vertifemcnt  prefixed  to  his  work,  to  carry  dowTi  his  An- 
nals to  the  acceflion  of  James  I.  but  to  the  great  dif- 
appointment  of  the  public,  he  flopped  ftiort  at  the  death 
of  David  II.  and  a  very  important  period  of  our  hiftory 
ftill  remains  to  be  filled  up  by  an  able  writer.  Lord 
Hailes's  Annals  of  Scotland,  it  is  believed,  ftand  un- 
rivalled in  the  Englifli  language,  for  a  purity  and  firar 
plicity  of  ftyle,  an  elegance,  perlpicuity,  and  concife- 
nefs  of  narration,  that  particularly  fuited  the  form  ot 
his  work  ;  and  is  entirely  void  of  that  falfe  ornament 
and  ftately  gait,  which  makes  the  works  of  fome  other 
writers  appear  in  gigantic,  but  fiftitious  majefty.  In 
I  "786,  Lord  Hailes  came  forward  with  the  excellent 
Dr  Watfon,  and  other  writers  in  England,  to  repel 
Mr  Gibbon's  attack  on  Chriftianity,  and  publifhed  a 
4to  volume,  entitled,  "  An  Enquiry  into  the  Secon- 
dary caufes  which  Mr  Gibbon  has  affigned  for  the  ra- 
pid Progrefs  of  Chriftianity,"  in  %\hich  there  is  a  great 
difplay  of  literary  acmnen,  and  of  zeal  for  the  caufe  he 
efpoufe§,  without  the  rancour  of  theological  contro- 
verfy.  This  was  the  laft  work  he  fent  from  the  prefs, 
except  a  few  biographical  fketches  of  eminent  Scotch- 
men, dcfigned  as  fpecimens  of  a  Bwgrap/iia  Scolicti^ 
^vhich  he  juftly  cojjlidered  as  a  defideratum  in  our  li- 
terature ; 
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alrymplc.  teratv.re  ;  and  which  it  is  much  to  be  regretted,  the  in- 
-sr—'  firmities  of  age,  increafing  fail  upon  him,  did  not  allow 
him  to  fupply  ■■,  ibr  he  was  admirably  qualified  for  the 
undertaking,  not  only  by  his  fingular  diligence  and 
candour,  but  fiom  the  uncommon  extent  and  accuracy 
of  his  literary  and  biographical  knowledge  :  in  which, 
it  is  beheved,  he  excelled  all  his  contemporaries. 

Although  his  lordfhip's  conftitution  had  been  long 
in  an  enfeebled  ftate,  he  attended  his  duty  on  the  bench 
till  within  three  days  of  his  death,  which  happened  on 
the  29th  of  November  1792,  in  the  66th  year  of  his 
age.  His  lordlliip  was  twice  married.  By  his  firfl 
wife,  Anne  Brown,  daughter  of  Lord  Coalfton,  he  left 
ifl'ue  one  daughter,  who  inherits  the  family  eftate.  His 
fecond  marriage,  of  which  there  is  iflue  alfo  one 
daughter)  was  to  Helen  Ferguflbn,  youngeit  daughter 
of  Lord  Kilkerran,  who  furvived  him.  Though  our 
church  does  not  encourage  funeral  difcourfes  in  gene- 
ral, becaufe  they  are  liable  to  much  abufe,  a  very 
laudable  endeavour  was  made,  in  thefe  degenerate 
times,  to  render  his  lordftiip's  pre-eminent  talents  and 
virtues  a  theme  of  inftruftion  to  mankind,  in  a  fermoh 
preached,  foon  after  his  death,  in  the  church  of  In- 
verefli,  by  his  learned  friend,  and  venerable  paftor, 
Dr  Carlyle  j  from  which  we  ftiall  tranfcribe  a  fum- 
mary  view  of  his  charafter  as  a  judge,  a  fcholar,  a 
Chriftian,  and  a  citizen.  "  His  knowledge  of  the 
laws  was  accurate  and  profound,  and  he  applied  it  in 
judgment  with  the  moft  fcrupulous  integrity.  In  his 
proceedings  in  the  criminal  court,  the  latisfaftion  he 
gave  to  the  public  could  not  be  furpaffed.  His  ab- 
horrence of  crimes,  his  tendernefs  for  the  criminals, 
his  refpefl  for  the  laws,  and  his  reverential  awe  of  the 
Omnlfcient  Judge,  infplred  him  on  fome  occafions, 
with  a  commanding  fubllmlty  of  thought,  and  a  feeling 
foleranity  of  expreffion,  that  made  condemnation  fecm 
jurt,  as  the  doom  of  Providence,  to  the  criminals 
therafelves,  and  ralfed  a  falutary  horror  of  crimes  In 
the  breafts  of  the  audience.  Confcious  of  the  dignity 
and  importance  of  the  high  office  he  held,  he  never 
departed  from  the  decorum  that  becomes  that  reverend 
charaiEler  ;  which  Indeed  It  coft  him  no  effort  to  fup- 
port,  becaufe  he  afted  from  principle  and  fentlment, 
both  public  and  private.  Affeclionate  to  his  family  and 
relations,  fimple  and  mild  In  his  manners,  pure  and 
confclentlous  In  his  morals,  enlightened  and  entertain- 
ing In  his  converfatlon  ;  he  left  foclety  only  to  regret, 
that,  devoted  as  he  was  to  more  important  employ- 
ments, he  had  fo  little  time  to  fpare  for  Intercourfe 
■\vlth  them.  He  was  well  known  to  be  of  high  rank 
in  the  republic  of  letters,  and  his  lofs  will  be  deeply 
felt  through  many  of  her  departments.  His  labours  in 
Illuftratlon  of  the  hlftory  of  his  country,  and  many 
other  works  of  profound  erudition,  remain  as  monu- 
ments of  his  accurate  and  faithful  refearch  for  mate- 
rials, and  his  found  jugdment  In  the  feleftlon  of  them. 
Of  his  unfeigned  piety  and  devotion,  you  have  very 
otten  been  witnefles  where  we  now  are.  I  muft  add, 
however,  that  his  attendance  on  religious  ordinances, 
was  not  merely  out  of  refpeiEl  to  the  laws,  and  for 
the  fake  of  example,  (motives  which  Ihould  never  fail 
to  have  Influence  on  perfons  of  fuperior  rank,  for  the 
mod  obvious  reafons)  ■■,  but  from  principle  and  con- 
vlftlon,  and  the  moft  confclentlous  regard  to  his  duty  : 
for  he  not  only  pradllfed  all  the  virtues  and  charities 
Vot,  VIL  Part  L 
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in  proof  of  his  faith,  but  he  demonftrated  the  fincerity  Dalrymple 
of  his  zeal,  by  the  uncommon  pains  he  took  to  Ulullrate 
primitive  Chriltianity,  and  by  his  elaborate  and  able  , 
defences  of  it  agahill  its  enemies.  His  profound  re- 
fearches  into  hillory,  snd  his  thorough  knowledge  of 
the  lairs,  mide  him  perfectly  acquainted  with  the  pro- 
grefs  of  the  conftitution  of  Britain,  from  the  firll 
dawn  of  liberty  In  the  common  law  of  the  land,  and 
the  trial  by  jury,  which  precede  all  written  records, 
and  afterwards  In  the  origin  and  eftablilhment  of  par- 
liaments, through  all  Its  vIcilTitudes  and  dangers,  till  at 
laft,  by  the  blelTIng  of  divine  Providence,  which 
brought  many  wonderful  events  to  concur  to  the  fame 
end,  it  was  renewed,  ftrengthened,  and  finally  con- 
firmed by  the  Revolution.  It  was  this  goodly  and  ve- 
nerable fabric  of  the  Brltifli  conftitution,  which  the 
deceafed  moft  refpeflable  charatler  contemplated  with 
admiration  and  delight,  (of  late  indeed  with  a  mixture 
of  anxiety  and  fear)  as  the  temple  of  piety,  as  the  ge- 
nuine fource  of  greater  happlnel's  and  freedom,  to  a 
larger  portion  of  mankind,  than  ever  flowed  from  any 
government  upon  earth.  Ill  Indeed  can  the  times 
bear  the  lofs  of  fuch  an  affeftionate  patriot,  and  able 
guardian  of  the  laws  of  his  country.  But  we  muft 
not  murmur  at  the  will  of  Providence,  which  In  its 
mercy  may  have  withdrawn  the  good  man  from  the 
evil  to  come.  In  mercy,  I  fay,  to  him,  whofe  righte- 
ous fplrit  was  fo  deeply  grieved,  when  he  faw  the 
wicked  rage,  and  the  people  Imagine  a  vain  thing." 
Such  is  the  memorial  which,  in  the  hour  of  recent 
forroiv,  followed  this  excellent  man  to  the  grave !  Be- 
fide  the  works  already  mentioned,  Lord  Hailes  publlfli- 
ed  a  great  number  of  others,  ^vhlch  confifted  chiefly  of 
re-edltlons  and  tranflatlons  of  old  works,  and  editions  of 
MS.  papers. 

DALTON,  a  town  of  Lancafliire,  In  England,  ft 
Is  feated  on  the  fprlng-head  of  a  river.  In  a  champaign 
country,  not  far  from  the  fea  ;  and  the  ancient  caftle 
Is  made  ufe  of  to  keep  the  records,  and  priloners  for 
debt  In  the  liberty  of  Fumes.  W.  Long.  3.  o. 
N.  Lat.  54.  18. 

Dalton,  'John,  D.  D.  an  eminent  divine  and  poet, 
was  the  fon  of  the  Rev.  Mr  John  Dalton,  reflor  of 
Dean  near  Whitehaven  In  Cumberland,  where  he  was 
born  In  1709.  He  was  educated  at  Queen's  College, 
Oxford ;  and  became  tutor  or  governor  to  the  Lord 
Beauchamp,  only  fon  of  the  earl  of  Hertford,  late 
duke  of  Somerfet  ;  during  which  time  he  adapted 
Milton's  admirable  malk  of  Comus  to  the  ftage,  by  a 
judicious  infertlon  of  feveral  fongs  and  different  palTages 
ielefted  from  other  of  Milton's  works,  as  well  as  of 
feveral  fongs  and  other  elegant  additions  of  his  own, 
fulted  to  the  charafters  and  to  the  manner  of  the  ori- 
ginal author.  During  the  run  of  this  piece  he  Induftri- 
oufly  fought  out  a  grand-daughter  of  Milton's,  who 
was  then  opprefled  with  age  and  poverty ;  and  pro- 
cured her  a  benefit  from  it,  the  profits  of  which  a- 
mounted  to  a  very  confiderable  fum.  He  was  promo- 
ted by  the  kirg  to  a  prebend  of  Worcefter  ;  where  he 
died  on  the  22d  of  July  1763.  Befides  the  above,  he 
ivrote  a  defcrlptive  poem,  addreffed  to  two  ladies  at 
their  return  from  viewing  the  coalmines  near  White- 
haven j  and  Remarks  on  i2  hiftorical  defigns  of  Ra- 
phael, and  the  Mufeun  Grxcum  ct  Egyptiacum. 

DAM,  3  boundary  or  confinement,  as  to  dam  up  or 
H  do'n 
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Damage    dam  out.     Lift  a  damnum  funni,  ivitliin  the  bounds  or 

II         limits  of  his  own  property  or  juriidirtion. 

r)ai«afcus.       DAMAGE,  in  La%v,  is  generally  underftood  of  a 

'         hurt  or  hinderance  attending  a  perfon's  eftate  :  but,  in 

common  law,  it  is  a  part  of  what  the  jurors  are  to  in- 

fjuire  of  in  giving  verdicl  for  the  plaintiff  or  defendant 

in  a  civil   aftion,  whether  real  or  perlonal ;  for  after 

givinT  verdift  on  the  principal  cruie,   they  are  likewile 

:!(ked    their   corifciences  touching   colls    and   damages, 

vhich  contain  the  hinderances  that  one  party  hath  fuf- 

fered  from  the  wrong  done  him    by  the   other.     See 

Costs. 

DAMAN,  a  maritime  town  of  the  Eafl:  Indies,  at 
the  entrance  into  the  gulf  of  Cambay.  It  is  divided 
by  the  river  Daman  into  two  parts ;  one  of  which  is 
railed  New  Daman,  and  is  a  handfome  to^vTi,  well 
fortified,  and  defended  by  a  good  Portuguefe  garrifon. 
The  other  is  called  Old  Daman,  and  is  very  ill  built. 
There  is  a  harbour  between  the  two  towns,  defended 
by  a  fort.  It  was  taken  by  the  Portuguefe  in  1535. 
The  Mogul  has  attempted  to  get  pofltllion  of  it  feveral 
times,  but  always  without  efl'ecl.  E.  Long.  yi.  ■^i. 
N.  Lat.  21.  V 

DAMAb'CENUS,  John,  an  illuftrious  father  of  the 
church  in  the  8[li  century,  born  at  Damafcus,  where 
liis  father,  though  a  Chriftian,  enjoyed  the  office  of 
counfellor  of  rtate  to  the  Saracen  caliph ;  to  which  the 
Ion  fucceeded.  He  retired  afterwards  to  the  monaftery 
of  St  Sabas,  and  fpent  the  remainder  of  his  life  in  writ- 
ing books  of  divinity.  His  works  have  been  often 
printed;  but  the  Paris  edition  in  1 71  2,  two  vols  folio, 
is  efteemed  the  befl. 

DAMASCIUS,  a  celebrated  heathen  philofopher, 
born  at  Damafcus  in  the  year  540,  when  the  Goths 
reigned  in  Italy.  He  wrote  the  life  of  his  mafter  Ih- 
dorus ;  and  dedicated  it  to  Theodora,  a  very  learned 
and  philofophical  lady,  who  had  alfo  been  a  pupil  to 
Ilidorus.  In  this  life,  which  was  copioufly  written,  he 
frequently  made  oblique  attacks  on  the  Chriftian  reli- 
gion. We  have  nothing  remaining  of  it  but  iome  ex- 
traifls  preferved  by  Photius.  Damafcius  fucceeded 
Theon  in  the  rhetorical  fchool,  and  Ifidorus  in  that  of 
philofophy,  at  Athens. 

DAMASCUS,  a  very  ancient  city  of  Syria,  in  A- 
fia,  feated  in  E.  Long.  47.  iS.  N.  Lat.  35.  o.  Some 
of  the  ancients  fuppofe  this  city  to  have  been  built  by 
one  Damafcus,  from  whom  it  took  its  name ;  but  the 
moll  generally  received  opinion  is,  that  it  w-as  found- 
ed by  Uz  the  eldell  fon  of  Aram.  It  is  certain,  from 
Gen.  xiv.  5.  that  it  was  in  being  in  Abraham's  time, 
and  confequently  may  be  looked  upon  as  one  of  the 
moft  ancient  cities  in  the  world.  In  the  time  of  King 
David  it  (eeras  to  have  been  a  very  confiderable  place  ; 
as  the  facred  hiftorian  tells  us,  that  the  Syrians  of  Da- 
mafcus fent  20,000  men  to  the  relief  of  Hadadezer 
king  of  Zobah.  We  are  not  informed  whether  at  that 
time  it  was  governed  by  kings,  or  was  a  republic.  Af- 
terwards, however,  it  became  a  monarchy  which  pro- 
ved very  troublefome  to  the  kingdom  of  Ifrael,  and 
would  even  have  deftroyed  it  entirely,  had  not  the  Dei- 
ty miraculoufly  interpofed  in  its  behalf.  At  lalt  this 
monarchy  was  deftroyed  by  Tiglath  Pilefer  king  of 
Aflyria,  and  Damafcus  was  never  afterwards  governed 
by  its  o\vn  kings.  From  the  Affyrians  and  Babylonians 
it  paiTed  to  the  Perfians,  and  frotn  them  to  the  Greeks 


imder  Alexander  the  Great.  After  his  death  it  belong.  Damifcuj 
ed,  with  the  reft  of  Syria,  to  the  Seleucid^e  ;  till  their  H 
empire  was  fubdued  by  the  Romans,  about  70  years  be-  ""'''  ' 
fore  Chrirt.  From  them  it  was  taken  by  the  Saracens 
in  di'^  ;  and  it  is  now  in  the  hands  of  the  Turks.— 
NotvWthftanding  the  tyranny  of  the  Turkifli  govern- 
ment, Damafcus  is  ftill  a  coniiderable  place.  It  is  fi- 
tuated  in  a  plain  of  fo  great  extent,  that  one  can  but 
juft  difcem  the  mountains  which  compafs  it  on  the 
other  fide.  It  flands  on  the  weft  fide  of  the  plain, 
about  two  miles  from  the  head  of  the  river  Barrady, 
which  waters  it.  It  is  of  a  long,  ftraight  figure,  extend- 
ing about  two  miles  in  length,  adorned  with  mofques 
and  fteeples,  and  encompaffed  with  gardens  computed 
to  be  full  30  miles  round.  The  river  Barrady,  as  foon 
as  it  iffues  from  the  clefts  of  the  Antilibanus  into  the 
plain,  is  divided  into  three  ftreams,  whereof  the  mid- 
dlemoft  and  biggeft  runs  directly  to  Damafcus,  and  is 
diftributed  to  all  tlie  cifterns  and  fountains  of  the  city. 
The  other  two  feein  to  be  artificial ;  and  are  drawn 
round,  one  to  the  right  and  the  other  to  the  left,  on 
the  borders  of  the  gardens,  into  which  they  are  let  by 
little  currents,  and  dilperfed  everywhere.  The  houfes 
of  the  city,  whofe  fireets  are  very  narrow,  are  all  built 
on  the  outfide  either  with  lun-burnt  brick  or  Flemill'. 
wall  :  and  yet  it  is  no  uncommon  thing  to  fee  the 
gates  and  doors  adorned  with  marble  portals,  carved 
and  inkid  with  great  beauty  and  variety  ;  and  ^vithin 
thefe  portals  to  find  large  Iquare  courts  beautified  with 
fragrant  trees  and  marble  fountains,  and  compaffed 
round  with  fpkndid  apartments.  In  thefe  apartments 
the  ceilings  are  ufually  richly  ;iainted  and  gilded  ;  and 
their  duans,  which  are  a  fort  of  low  ftages  feated  in  the 
pleafanteft  part  of  the  room,  and  elevated  about  16  or 
1 8  inches  above  the  door,  whereon  the  Turks  eat,  fleep, 
fay  their  prayers,  &c.  are  floored,  and  adorned  on  the 
fides  with  variety  of  marble  mixed  in  mofaic  knots  and 
mazes,  fpread  with  carpets,  and  furniftied  all  round 
with  bolfters  and  cudiions,  to  the  very  height  of  luxu- 
ry. In  this  city  are  fhown  the  church  of  John  the  Bap- 
tift,  no\v  converted  into  a  famous  mofque  ;  the  houfe 
of  Ananias,  which  is  only  a  fmall  grotto  or  cellar, 
wherein  is  nothing  remarkable  j  and  the  houfe  of  Ju- 
das %vith  ^vhom  Paul  lodged.  In  this  laft  is  an  old 
tomb,  fuppofed  to  be  that  of  Ananias ;  which  the 
Turks  hold  in  fuch  veneration,  that  they  keep  a  lamp 
continually  burning  over  it.  There  is  a  caftle  belong- 
ing to  Damafcus,  which  is  like  a  little  town,  having 
its  own  ftreets  and  houies  j  and  in  this  caftle  a  maga- 
zine of  the  famous  Damafcus  fteel  was  formerly  kept. 
The  fruit-tree  called  the  damafcene,  and  the  flower 
called  the  damaji  rofe,  were  tranfplanted  from  the  gar- 
dens belonging  to  this  city  ;  and  the  filks  and  linens 
knoivn  by  the  name  of  damajls,  were  probably  invented 
by  the  inhabitants. 

Damascus  Sieid.     See  Damask. 

DAMASIA,  in  Ancient  Geography,  a  town  of  Vin- 
delicia,  on  the  Licus.  Afterivards  called  AugiiJIa. 
Now  Augfburg  in  Suabia,  on  the  Lech.  E.  Long. 
10.  50.  N.  Lat.  48.  20. 

DAMASK,  a  fort  of  filken  ftufF,  having  fome  parts 
raifed  above  the  ground,  reprefenting  flowers  or  other 
figures.  Damalk  ihould  be  of  dreffed  filks,  both  in 
v\arp  and  ivoof.  It  has  its  name  from  its  being  origi- 
nally brought  from  Damafcus  in  Syria. 

There 
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amr.fk       There  is  alfo  a  ftufi"  in  France  called  the  caffart-da- 

II         majJi,  made  in  imitation  of   the  tnie  dama(k,  having 

'""^'"'  woof  of  hair,  coarfe  lilk,  thread,  wool,  or  cotton.    Some 

"*         liave  the  warp  of  filk  and  the  woof  of  thread ;  others 

are  all  thread  or  all  wool. 

Damask  is  alfo  a  kind  of  wrought  linen,  made  in 
Flanders  ;  fo  called,  bccaufe  its  large  tlowers  refemble 
thofe  of  damalks.     It  is  chietly  ufed  for  tables ;  a  ta- 
ble-cloth and  a  dozen  of  napkins  are  called  a  damajli- 
/ervice. 

Damask  Is  alfo  applied  to  a  very  fine  fteel,  in  fome 
parts  of  the  Levant,  chietly  at  Damafcus  in  Syria  : 
whence  its  name.  It  is  ufed  for  fvvord  and  cutlafs 
blades,  and  is  finely  tempered. 

DAMASKEENING,  or  Damasking,  the  art  or 
operation  of  beautifying  iron,  fteel,  &c.  by  making 
incifions  therein,  and  filling  them  up  with  gold  or  filver 
wire  ;  chietly  ufed  for  adorning  fword-blades,  guards 
and  gripes,  locks  of  pillols,  &tc. 

Damalkeening  partakes  of  the  mofaic,  of  engraving, 
and  of  carving  :  like  the  mofaic,  it  has  inlaid  work  ; 
like  engraving,  it  cuts  the  metal,  reprefenting  divers 
figures  ;  and,  as  in  chafing,  gold  and  (ilver  is  wrought 
in  relievo.  There  are  two  ivays  of  damaiking  ;  the 
one,  which  is  the  fined,  is  when  the  metal  is  cut  deep 
with  proper  inftruments,  and  inlaid  with  gold  and  filver 
wire  :  the  other  is  iuperficial  only. 

DAMELOPRE,  a  kind  of  bilander,  ufed  in  Hol- 
land for  conveying  merchandile  from  one  canal  to  ano- 
ther ■■)  being  \  ery  commodious  for  paffing  under  the 
bridges. 

DAMIANISTS,  in  church-hiftory,  a  branch  of 
the  ancient  acephali-feveritae.  They  agreed  with  the 
catholics  in  admitting  the  fixth  council,  but  difowned 
any  difliniJlion  of  perlons  in  the  Godhead  ■■,  and  pro- 
feffed  one  fingle  nature,  incapable  pf  any  difference  : 
vet  they  called  God  "  the  Father,  Son,  and  Holy 
Ghoft." 

DAMIENS,  Robert  Frak^ais,  an  aflaffin  by 
whom  Louis  XV.  of  France  was  wounded  in  the  year 
1757.  He  was  born  in  the  fuburbs  of  Arras,  in  the 
year  1714  ;  and  feems  rather  to  have  been  actuated  by 
phrenzy  or  infanity  in  the  perpetration  of  the  horrid 
deeds  of  which  he  was  guilty,  than  by  any  of  the  mo- 
tives to  ^vhich  they  have  been  afcribed.  This  fpirit 
appeared  in  the  early  period  of  his  life  ;  and  fuch  v.  ere 
the  extravagance  and  violence  of  his  condufl,  that  he 
Wis  diftingniflied,  while  a  boy,  by  the  appellation  of 
Rt/bei't  the  Devi/. 

When  he  grciv  up  he  entered  into  the  army,  ferved 
as  a  foldier  at  the  fiege  of  Philipfhurgh,  and  was  pre- 
fent  at  leveral  engagements.  He  returned  afterivards 
to  France,  and  became  a  domeftic  fervant  in  the  col- 
lege of  Jefuits  at  Paris.  He  married  in  17^8,  which 
rendered  it  necelTary  for  him  to  refign  this  fervice. 
He  was  then  employed  in  the  fame  capacity  by  diffe- 
rent mailers,  one  of  whom,  it  is  faid,  he  polfoned ; 
and  having  robbed  another,  he  v;as  obliged  to  abfcond 
to  efcape  the  punilbment  due  to  his  crimes.  During 
a  period  of  five  months  after  the  difcovery  of  the  rob- 
bery, :he  lurked  in  the  neighbourhood  of  St  Omer, 
Dunkirk,  and  Bruffels  ;  and  was  obferved  to  exprels 
himfelf  in  an  abfurd  and  incoherent  manner  concern- 
ing Ibme  difputes  \vhich  at  this  time  prevailed  in  France. 
The  folloivjng  foliloquy  is  faid  to  have  been  uttered 


by  him  in  a  fmall  town  near  Yprcs :  "  If  I  return  to 
France — Yes,  I  will  return,  I  will  die  there,  and  the  ' 
greateil  man  on  earth  (liall  die  likewife,  and  you  fliatl 
licar  news  of  me."  Thefe  expreffions  were  uttered  in 
the  month  of  Aviguft  1756;  and  it  is  probable  th;it 
they  were  regarded  at  the  time  only  as  the  ravings  ui 
a  madman.  He  fpokc  indeed  in  a  fimilar  llraiii  in  the 
December  following,  at  the  houfe  of  a  relation,  at 
Falefque  near  Arras,  faying  "  That  the  kingdom, 
his  wife,  and  daughter,  were  all  ruined  !"  It  wa-:  a- 
bout  this  time  that  he  fet  out  for  Paris,  and  arrived 
there  on  the  3 lit  of  December.  He  was  fecn  at  \cr- 
failles,  on  the  firft  day  of  January  1 757.  To  blunt  his 
feelings,  and  to  prepare  himfelf  for  the  perpetration 
of  the  horrid  acl,  it  is  faid  that  he  fwallowed  opium  for 
fcveral  days.  But  the  Hate  of  mind  in  which  Damiens 
is  defcribed  to  have  been  for  fomc  time  before,  feemed 
to  render  fuch  auxiliaries  imneceffary. 

It  was  on  the  5th  of  January,  between  five  and  fix 
in  the  evening,  that  Louis  XV.  was  wounded  by  the 
hand  of  this  frantic  affafTm.  He  rtruck  with  a  knife 
the  riglit  fide  of  the  king,  while  he  was  furrounded 
with  his  courtiers,  and  juft  as  he  was  entering  his  car- 
riage to  go  to  Trianon.  Damiens  was  inftantly  leized, 
examined  at  Verfailles,  and  afterwards  fent  to  Paris 
and  confined  in  the  tower  of  Montgommeri,  in  an  a- 
partment  prepared  for  him,  near  to  that  which  was  for- 
merly occupied  by  Ravaillac  the  murderer  of  Hen- 
ry IV.  The  great  court  of  parliament  was  charged 
by  the  king  to  inltitute  his  procefs ;  and  although  he 
was  fubjected  to  the  moft  cruel  tortures,  which  he  bore 
with  unexampled  fortitude,  no  confeffion  or  acknow- 
ledgment could  be  extorted  which  afforded  the  linallefl; 
ground  for  fufpicion  that  he  had  a  fingle  accomplice. 
When  it  was  found  that  the  torture  failed  of  the  pur- 
pofe  for  which  it  was  inflidled,  he  was  condemned  to 
die  by  the  fame  punilbment  which  Ravaillac  fuffered. 

The  28th  of  March  following  was  fixed  as  the  day 
of  his  execution.  On  that  day  he  was  brought  to  the 
Place  de  Greve,  where  the  apparatus  and  inftruments 
of  his  deftruflion  were  prepared.  All  thefe  he  beheld 
with  an  undifmayed  countenance  and  a  tearlefs  eve, 
althougli  he  muft  have  knowni  ivell  that  r\tw  and  more 
dreadful  toitures  yet  awaited'  him.  His  punifliment 
commenced  with  burning  his  right  hand  j  his  flefti  was 
then  torn  with  red-hot  pincers  ;  and  the  wounds  were 
filled  with  melted  wax,  pitch,  and  lead.  In  attempt- 
nig  to  quarter  his  body,  the  four  horfes  which  were 
employed  pulled  in  vain  for  ro  minutes.  All  their 
efforts  feemed  to  be  ineffeftual,  till  the  executioners 
cut  with  knives  the  ligaments  with  which  the  limbs 
are  attached  to  the  body.  Even  after  the  legs  were 
cut  he  was  Hill  aJive,  and  it  was  only  after  the  arms 
were  treated  in  the  fame  way  that  he  ceafed  to  breathe, 
and  his  bsdy  was  difmembered.  J'he  period  of  his  pu- 
nilhment,  from  the  time  he  was  put  upon  the  fcaftbld 
till  his  death,  was  not  lefs  than  an  hour  and  a  half; 
during  the  greater  part  of  it  he  feemed  to  retain  his 
recolleftion ;  for  he  raifed  his  head  many  times,  and 
caft  his  eyes  on  his  mangled  and  burned  limbs,  and  on 
the  horfes  vvliich  were  then  exerting  their  whole  force 
to  tear  hi.s  body  afunder.  And  <ven  during  the  fe- 
vereft  ot  his  toitures,  the  firmncfs  of  his  mind  was  fo 
little  fliaken,  that  he  affctted  forae  degree  of  jocula- 
rity. 
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Da-niens,  Tlui^  perifhed  this  unfortunate  aflafTin,  the  hiftory 
■Jiamieua.  ^f  ^^ofg  Uf,.^  confidered  in  itfelf,  is  fcarcely  worthy 
'  of  a  place  even  for  the  (horteft  fketch  ;  and  indeed  we 
ftjould  probably  not  have  introduced  it  here,  were  it 
not  for  the  purpofe  of  rectifying  the  millaken  views  of 
lome  of  his  biographers.  While  we  are  told  that  he 
was  an  infane  aHaffin,  he  is  charged  with  the  fame  de- 
gree of  guilt,  as  if  he  had  been  all  his  life  in  full  pof- 
leffion  of  every  rational  faculty.  Eut  the  events  of  his 
life  leave  no  doubt  of  his  inianity  ;  and  the  laft  horrid 
deed  which  he  perpetrated  llrongly  confirms  it.  He 
was  not  actuated  by  either  public  or  private  revenge  •, 
lie  had  no  accomplices ;  and  it  does  not  appear  that  he 
had  any  purpofe  whatever  to  ferve  by  taking  away  the 
life  of  the  monarch,  even  if  he  had  fucceeded  and  ef- 
caped.  In  the  midft  of  his  raoft  cruel  tortures,  he  ob- 
ilinately  perhfted  that  it  was  not  his  intention  to  kill 
the  king.  According  to  his  own  fanatical  language, 
he  wilhcd  that  God  would  touch  his  heart  to  induce 
him  to  give  peace  to  his  kingdom.  Our  readers  will 
probably  anticipate  us  in  remarking  the  needleis  excefs 
of  lingering  punilhment  which  was  iniliifted  on  the  inlane 
Damiens  ;  and  fome  of  them  will  perhaps  be  furprifed 
to  be  told  that  the  execution  was  attended  by  fome  of 
the  ladies  of  the  court.  Many  of  them  too  will  natu- 
rally compare  this  event  with  what  has  happened  more 
lately  in  our  own  country ;  and  recolleft,  that  a  Ni- 
chollon  and  a  Hadfield,  influenced  by  a  fimilar  frenzy 
which  urged  them  to  a  fmiilar  attempt,  have  been  on- 
ly doon.ed  to  perpetual  confinement,  not  as  a  punifh- 
ment,  but  merely  to  preclude  the  poffibility  of  perpe- 
trating fuch  deeds ;  becaufe  in  fuch  a  Hate  of  mind 
they  are  not  recognized  by  our  milder  and  more  equi- 
table laws  as  rational  beings ;  and  therefore  they  are 
improper  objecls  of  punifhment. 

DAMIETTA,  a  port-town  of  Egypt,  fituated  on 
the  eailern  mouth  of  the  river  Nile,  four  miles  from  the 
iea,  and  ico  miles  north  of  Grand  Caiio.  E.  Long. 
32.  and  N.  Lat.  31.  The  preient  town  Hands  upon 
a  different  fite  from  the  ancient  Damietta,  fo  repeated- 
ly attacked  by  the  European  princes.  The  latter,  ac- 
cording to  Abulfeda,  was  "  a  town  furrounded  by 
walls,  and  fituated  at  the  mouth  of  the  eaftern  branch 
of  the  Nile."  Stephen  of  Byzantium  informs  us,  that 
it  was  called  "Thamiatis  under  the  government  of  the 
Greeks  of  the  lower  empire,  but  that  it  was  then  very 
inconfiderable.  It  increaled  in  importance  every  day, 
in  proportion  as  Pelufium,  which  was  frequently  plun- 
dered, loH  its  power.  The  total  ruin  of  that  ancient 
-town  occafioned  the  commerce  of  the  eailern  parts  of 
the  Delta  to  be  transferred  to  Damietta.  It  was,  how- 
ever, no  longer  a  place  of  llrength,  when,  toi\ards  the 
year  238  of  the  Hegira,  the  emperors  of  Conflantino- 
ple  took  poflcfTion  of  it  a  fecond  lime.  The  import- 
ance of  a  harbour  fo  favourably  fituated  opened  the 
eyes  of  the  caliphs.  In  the  year  244  of  the  Hegira, 
Elmetouakkel  furrounded  it  with  ftrong  walls.  This 
obftacle  did  not  prevent  Roger  king  of  Sicily  from  ta- 
king It  from  the  Mahometans  in  the  year  jjo  of  the 
Hegira.  He  did  not,  however,  long  enjoy  his  con- 
quell.  Salah  Eddin,  who  about  that  period  mounted 
the  throne  of  Egypt,  e.xpclled  the  Europeans  from  Da- 
mietta. Fifteen  years  after  they  returned  to  befiege 
it  ;  but  this  able  fultan  baffled  all  their  efforts.  Not- 
withftanding  their  land  army  was  fupported  by  a  fleet 


of  I  200  fail,  they  were   obliged  to  make  a  dlfgraceful  namiftti, 
retreat.  '        y "    ■' 

It  was  the  fate  of  this  place  to  be  conftantly  be- 
fieged.  In  the  year  615  of  the  Hegira,  under  the 
reign  of  Eladel,  the  crufaders  attacked  it  with  a  very 
confiderable  force.  They  landed  on  the  wellcrn  lliore 
ot  the  Nile  ;  and  their  firft  care  was  to  furround  their 
camp  with  a  ditch  and  palliiado.  The  mouth  of  the 
river  was  defended  by  two  towers,  furnilhed  with  nu- 
merous garrilbns.  An  enormous  iron  chain,  llretch- 
ing  from  one  fide  to  the  other,  hindered  the  approach 
of  veffels.  The  crufaders  carried  by  fform  the  tower 
on  the  fame  fide  with  their  camp,  broke  the  chain, 
and  opened  the  entrance  of  the  river  for  their  fleet. 
Nejm  Eddin,  the  lultan's  fon,  who  was  encamped  neat 
Damietta,  covered  it  with  an  army.  To  Hop  the  ene- 
mies veffels  he  threw  a  bridge  over  the  Nile.  The 
Franks  overturned  it,  and  the  prince  adopted  the  mea- 
fure  of  choking  up  the  mouth  of  the  river,  which  he 
almoft  rendered  iinpaffable  by  feveral  large  boats  he  funk 
there.  After  alternate  and  various  lucceffes,  many 
bloody  battles,  and  a  fiege  of  1 7  months,  the  Chrilliau 
princes  took  Damietta  by  ilorm.  They  did  not,  how- 
ever, long  enjoy  the  fruit  ol  fo  much  blood  fpilt,  and  of 
an  armament  which  had  cofl  immenfe  fums.  Completely 
inverted  near  the  canal  of  Achmoun,  by  the  waters  of 
the  Nile  and  by  the  Egyptian  army,  they  piu'chafed  their 
lives  and  their  liberty  by  the  facrifice  of  their  conqueft. 

One-and-thirty  years  after  this  defeat  St  Louis  car- 
ried Damietta  without  ftriking  a  llroke.  Tlie  Arabs, 
however,  foon  recovered  it  ;  but  tired  of  keeping  a 
place  which  continually  drew  upon  them  the  moll 
warlike  nations  of  Europe,  they  totally  deftroyed  it, 
and  rebuilt  it  further  up  in  the  country.  This  modern 
Damietta,  firil  called  Alenc/iie,  as  Abulfeda  tells  us, 
has  preferved  the  memory  of  its  origin  in  a  fquare  ftiU 
called  by  that  name.  Writers  in  general  have  con- 
founded thefe  two  towns,  afcribing  to  the  one  the  at- 
tributes of  the  other.  The  modern  Damietta  is  round- 
ed in  a  femicircle  on  the  eaftern  bank  of  the  Nile,  two 
leagues  and  a  half  from  the  mouth  of  it.  The  eye, 
placed  at  one  of  the  extremities  of  the  crefcent,  takes 
in  its  whole  extent.  It  is  reckoned  to  contain  80,000 
fouls.  It  has  feveral  Iquares,  the  moft  confiderable  of 
which  has  retained  the  name  of  Menchic.  The  bazars 
are  filled  with  merchants.  Spacious  ohals  or  k/ians, 
colle61ing  under  their  porticoes  the  fluffs  of  India,  the 
filks  of  Mount  Lebanon,  fal  ammoniac,  and  pyramids 
of  rice,  proclaim  that  it  is  a  commercial  town.  The 
houfes,  thofe  in  particular  which  are  on  the  banks  of 
the  river,  are  very  lofty.  They  have  in  general  hand- 
fome  faloons  built  on  the  top  of  their  terraces,  %\hich 
are  cheerful  belvideres,  open  to  every  wind,  where  the 
Turk,  effeminately  reclining  on  a  fopha,  paffes  his  life 
in  fmoking,  in  looking  on  the  fea,  which  bounds  the 
horizon  on  one  fide,  on  the  great  lake  that  extends  it- 
felf on  the  other,  and  on  the  Nile,  which,  running 
between  them,  traverfes  a  rich  country.  Several  large 
mofques,  adorned  with  lofty  minarets,  are  difperfed 
over  the  town.  The  public  baths,  lined  with  marble, 
are  diftributed  in  the  fame  manner  as  thofe  of  Grand 
Cairo.  The  linen  you  are  ferved  with  is  clean,  and 
the  water  very  pure.  The  heat  and  the  treatment  in 
them,  fo  far  from  injuring  the  health,  ferve  to  ftrength- 
en,  nay  even  to  improve  it,  if  ufed  with  moderation- 
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Damictta.  This  cuftom,    foundei!    on    experience,    is    general  in 

*■    •      '  Egypt. 

The  port  of  Damletta  is  continually  filled  with  a 
multitude  of  boats  and  fmall  veflels.  Thofe  called 
fchcrm  ferve  to  convey  the  merchandile  on  board  the 
ftiips  in  the  road,  and  to  unload  them  ;  the  others  car- 
ry on  the  coarting-trade.  This  town  carries  on  a  great 
trade  with  Syria,  with  Cyprus,  and  Marfeilles.  Tiie 
rice  called  ine-&elaiitu,  of  the  fineft  quality  there  is  in 
Egypt,  is  cultivated  in  the  neighbouring  plains.  The 
exports  of  it  amount  annually  to  about  iix  millions  of 
livres.  Tiic  other  articles  of  the  produce  of  the  coun- 
Irv  are  linens,  fal  ammoniac,  corn,  &c.  A  ruinous 
policy  for  the  country  prohibits  the  exportation  of  this 
iaJl  article  ;  but  the  law  is  evaded,  and  it  pafles  under 
the  name  of  rice. 

The  Chrirtians  of  Aleppo  and  Damafcus,  fettled  in 
this  toivn,  have  for  feveral  ages  carried  on  its  principal 
commerce.  Turkilh  indolence,  content  with  extort- 
ing from  them  from  time  to  time,  fuft'ers  them  to  be- 
come rich.  The  exportation  of  rice  to  foreign  coun- 
tries is  prohibited  ;  but  by  means  of  forae  douceur.^  to 
the  cuftomhoufe-ofhcers,  the  people  of  Provence  load 
annually  fevei'al  Ihips  with  it.  The  Boga%  preventing 
them  from  entering  the  Nile,  their  cargoes  are  con- 
veyed on  board  by  the  boats  of  the  country.  This  in- 
convenience is  the  fource  of  endlefs  vexation  and  abu- 
ses. The  boat,  which  is  loaded  in  the  evening  with 
rice  of  the  firll  quality,  is  frequently  not  that  which 
arrives  at  the  Ihip  ;  an  inferior  quality  is  fubllitutcd  for 
it  during  the  night.  The  Marfeilles  captains,  aware 
of  thefe  rogueries,  without  being  able  to  prevent  them, 
endeavour  to  play  ofF  trick  againft  trick,  fo  that  this 
commerce  has  become  a  general  fceue  of  knavery.  But 
the  badnefs  of  the  port  is  llill  more  detrimental  to  Da- 
mietta.  The  road  where  the  veflels  lie  being  expofed 
to  every  wind,  the  fiighteft  gale  obliges  the  captains 
to  cut  their  cables  and  take  llielter  at  Cyprus,  or  to 
fland  off  to  fea.  It  would  be  eafy,  by  cutting  a  canal 
only  of  half  a  league,  to  open  a  paflage  for  (hips  into 
the  Nile,  where  there  is  deep  water.  This  work, 
which  might  be  executed  at  very  little  expence,  would 
render  Damietta  a  noble  harbour  ;  but  defpotifm,  in- 
fcnfible  to  the  interefl  of  the  people,  is  always  fur- 
rounded  by  dellruftion  in  its  progrefs,  and  wants  both 
the  will  and  the  power  to  create. 

The  tongue  of  land  on  which  Damietta  is  (ituated, 
ftraitened  on  one  fide  by  the  river,  and  on  the  other 
by  the  weflern  extremity  of  lake  Menzale,  is  only  from 
tvTo  to  (ix  miles  wide  from  eafl  to  wefl.  It  is  inter- 
iefted  by  innumerable  rivulets  in  every  dire61ion,  which 
fender  it  the  mofl  fertile  fpot  in  Egypt.  The  foil 
there  produces,  comtnunibus  annis,  80  bufliels  of  rice  for 
one.  The  other  produce  is  in  the  fame  proportion. 
It  is  there  that  nature,  lavilliing  profufely  her  pomp 
and  riches,  prefents  flowtrs,  fruits,  and  harvefts,  at 
every  fealon  of  the  year.  Winter  never  deprives  it  of 
thefe  advantages  ;  its  beauties  are  never  impaired  by 
fummer.  Deftniclive  heats,  as  well  as  chilling  colds, 
are  equally  unknown  in  that  happy  fpot.  The  ther- 
mometer varies  only  from  9  to  24  degrees  above  the 
freezing  point.  Damietta  is  indebted  for  this  charm- 
ing temperature  to  the  immenle  quantity  of  water 
with  which  it  is  furrounded.  The  verdure  is  no- 
where fo  frelh  j    the  trees   are  nowhere  covered  ^vith 
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fields  of  rice  are  lined  with  levcral  kinds  of  reeds, 
lome  of  which  rile  to  a  great  height.  The  reed  cala- 
mus is  here  found  in  abundance,  which  is  made  ufe  of 
for  writing  by  the  orientals.  Its  llcnder  Italks  bear 
long  narrow  leaves,  ^vhicii  hang  gracefully,  and  fpread- 
ing  branches  covered  with  white  tlowers.  Here  alfo 
are  to  be  ieen  forells  of  papyrus,  of  which  the  ancient 
Egyptians  made  their  paper.  Strabo,  who  calls  it 
lilh/iiis,  gives  an  accurate  defcription  of  it.  It  is  here 
alfo  that  the  lotus,  of  which  the  Arabs  have  preferred 
the  primitive  name  of  niipliar,  exalts  its  lofty  llalk  above 
the  waters.  Its  large  calyx  blows  either  of  an  azure 
blue  or  of  a  brilliant  «hite,  and  it  appears  with  the  ma- 
jelty  of  the  king  of  the  aquatic  plants.  The  marfhes 
and  the  canals  in  the  interior  parts  of  the  country  are 
filled  with  this  fuperb  tlower,  which  diffules  a  moll 
agreeable  odour, 

'I'here  are  a  great  many  villages  around  Damietta, 
in  moll  of  which  are  raanufaftures  where  the  moll 
beautiful  linens  of  the  country  arc  fabricated.  The 
finell  napkins  in  particular  are  made  there,  fringed 
with  filk.  You  are  ferved  at  table  with  them,  but 
elperially  on  ceremonial  vilits,  when  the  Have  prefents 
you  with  one  to  wipe  your  mouth  with,  after  you  have 
drank  your  11  'let,  or  eaten  the  fweatmeats,  which  are 
carried  round  on  a  filver  plate  to  all  the  company. 
Thele  fmall  towns,  generally  furrounded  with  little 
woods,  or  trees  promifcuoufly  planted,  form  a  whim- 
fical  and  piflurefque  alTemblage.  By  the  fide  of  the 
fycamore  and  the  melancholy  tamarind,  one  fees  the 
elegant  caffia-tree,  with  its  clufters  of  yellow  flowers, 
like  thofe  of  the  cytifus.  The  top  of  the  date-tree, 
loaded  with  enoiTnous  bunches,  rifes  above  the  grove. 
The  caffia,  with  its  fweet-fcented  flower,  grows  uiidev 
its  Ihade.  The  orange  and  lemon  trees  cover  the  la- 
bourer's cabin  with  their  golden  fruit.  The  banana - 
tree  with  its  long  leaves,  the  pomegranate  with  its 
fcarlet  flower,  and  the  fig-tree  with  its  fugary  fruit, 
throw  a  vafl  variety  into  thefe  landfcapes. 

DAMNII,  anciently  a  people  of  Britain  ;  fituated 
between  the  Selgovse  to  the  fouth  and  the  Caledonii 
to  the  north.     Now  Cl-jdefdale. 

DAMNONII.     See  Dan^ionii. 

DAMOCLES,  one  of  the  flatterers  of  Dionylius 
the  Elder  of  Sicily.  He  admired  the  tyrant's  wealth, 
and  pronounced  him  the  happieft  man  on  earth.  Dio- 
nyfius  prevailed  upon  him  to  undertake  for  a  while  the 
charge  of  royalty,  and  be  convinced  of  the  happinefs 
which  a  fovereign  enjoyed.  Damocles  afcended  the 
throne,  and  while  he  gazed  upon  the  wealth  and  fplen- 
dor  that  furrounded  him,  he  perceived  a  Iword  hang- 
ing over  his  head  by  a  horfe  hair.  This  fo  terrified 
him  that  all  his  imaginary  felicity  vaniflied  at  once,  and 
he  begged  Dionyfius  to  remove  him  from  a  fituation 
which  expofed  his  life  to  fuch  fears  and  dangers. 

DAMON,  the  name  of  feveral  illuftrious  ancients  ; 
particularly  of  a  Pythagorean  philolopher  very  inti- 
mate with  Pythias.  Wlien  he  had  been  condemned  to 
death  by  Dionyfius,  he  obtained  from  the  tyrant  leave 
to  go  and  fettle  his  domeltic  affairs,  on  promife  of  re- 
turning at  a  dated  hour  to  the  place  of  execution. 
Pythias  pledged  himfelf  to  undergo  the  punillimcnt 
which  was  to  be  inflidled  on  Damon,  ihould  he  not  re- 
turn in  time,  and  he  confcc^ucntly  delivered  himfelf  in- 
to 
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Duinpier.  to  ihel.ands  of  the  tyrant.     Damon  returned  at  the  ap- 

*~"~"v-— ^  pointed  moment,  and  Dionj-I'ius  was  ib  Itnick.  with  the 

fidelity  of  thofe  two  friends,  lliat  lie  remitted  the  pu- 

nilhm'ent,  and  intreated  them  to  permit  him  to  Ihare 

their  friendlhip  and  enjoy  their  confidence. 

DAMPIER,  WiLl-IAM,  an  Englilh  navigator,  was 
born  at  Eaft  Coker  in  Sumerfetfliire,  about  the  year 
j6y2.  His  parents  died  while  he  was  young,  and  ha- 
ving thus  become  an  orphan,  he  was  removed  from 
the  Latin  fchool,  and  placed  witl»  the  marter  of  a  fliip 
at  Weymouth.  In  this  thip  he  made  a  voyage  to  New- 
foundland ;  but,  on  his  return,  he  left  his  mafter,  with 
the  refolution,  as  he  himfelf  obferves,  of  never  again 
cxpofing  himfelf  to  the  pinching  cold  of  that  northern 
climate.  As  the  acquifition  of  experience  in  the  art 
of  navigation  was  ever  his  great  objeft,  he  engaged 
himfclf'as  a  common  failor  in  a  voyage  to  the  Eaft 
Indies.  He  ferved  in  the  Dutch  war  under  Sir  Ed- 
ward Sprague,  and  was  prefent  at  two  engagements. 
The  declining  ftate  df  his  health  would  not  permit  him 
to  remain  on  board  the  tleet ;  he  therefore  came  on 
ftiore,  and  removed  to  the  country,  where  he  remained 
fome  time.  The  year  following  he  accepted  an  offer 
of  employment  in  Jamaica  as  an  under  manager  of  an 
eftate  ;  but  he  only  continued  a  ftiort  time  in  that  fitu- 
ation  ;  after  ^vhich  he  engaged  in  a  coafting  trader, 
and  thus  acquired  an  accurate  knowledge  of  all  the 
ports  and  bays  of  that  ifland.  Soon  after  he  entered 
^  on  board  a  veffel  bound  to  the  bay  of  Campeachy,  and 
returning  a  fecond  time  to  the  fame  coaft,  he  remained 
with  the  logwood-cutters,  and  engaged  himfelf  as  a 
coirmron  workman.  During  his  ftay  in  this  country 
he  collefted  the  materials  for  the  minute  and  intereft- 
ing  account  which  he  has  given  of  the  laborious  life 
of  thefe  people,  as  well  as  of  the  geographical  de- 
fcription  and  the  natural  hiftory  of  the  traft  which 
they  occupy. 

Satisfied  with  the  knowledge  which  he  had  obtained 
of  the  nature  of  the  trade  and  country,  he  returned  to 
Jamaica,  and  from  thence  to  England,  where  he  ar- 
rivedtjn  1678.  About  the  beginning  of  the  year  fol- 
lowing he  went  out  to  Jamaica  as  a  paffenger,  with  the 
intention  of  revifiting  the  bay  of  Campeachy  ;  but  he 
was  perfuaded  to  ailbciate  himfelf  with  a  body  of 
privateers,  as  they  were  called,  v\ho  were  then  lying 
in  feveral  veffels  in  a  bay  of  that  iiland.  Thefe  peo- 
ple who  were  called  privateers,  -svere  pirates,  who, 
having  no  commiflion  whatever  from  any  government, 
undertook  a  predatory  warfare  on  the  commerce  and 
fettlements  of  the  Spaniards.  This  body  of  plunderers 
was  compofed  of  Englilh,  Dutch,  and  French.  In 
this  expedition  Dampier  croffed  the  iilhmus  of  Darien 
with  hii  affociates,  and  fpent  the  year  1680  on  the  Pe- 
ruvian coaft,  and  was  occafionally  fuccefsful  in  plun- 
dering the  to^^^lS.  The  following  year,  in  confequence 
of  a  diflenfion  which  arofe  among  them,  Dampier,  and 
the  minority  with  whom  he  had  joined,  recroffed  the 
ifthmus,  and  entered  with  another  fleet  of  privateers, 
which  \vas  then  ftationed  on  the  Spanifh  main  ;  and, 
having  fpent  another  year  among  the  Weft  India 
1  (lands,  he,  with  fome  others,  proceeded  to  Virginia 
in  a  fingle  fhip  to  difpofe  of  their  prize  goods.  Here 
lie  remained  for  a  year  ;  and  afterwards  engaged  with 
a  Captain  Cook,  \\\\o,  with  about  70  men^  undertook 
aji  expedition  againft  the  Spaniards  in  the  Soutli  feas, 
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They  failed  in  1683  in  the  month  of  Auguft,  touched   D^n^pifo 
at  the  coaft  of  Guinea,  and  then  proceeded  round  Cape  * 

Horn  into  the  Pacific  ocean.  Having  fallen  in  with 
a  (hip  from  London,  which  had  lailcd  on  a  lirallar  ex- 
pedition, they  joined  company  ;  and,  having  touched 
at  the  iftand  of  Juan  Fernandez,  they  made  the  coall 
of  South  America,  cruifing  along  Chili  and  Peru. 
They  took  fome  prizes,  and  with  them  they  proceeded 
to  tlie  Mexican  coaft,  which  they  fell  in  with  near 
Cape  Blanco.  While  they  lay  here  Captain  Cook 
died,  and  the  command  devolved  on  Captain  Davis. 
Having  feparated  Irom  the  London  fhip,  they  were 
joined  by  another  commanded  by  Captain  Swan.  An 
attempt  to  plunder  the  town  of  Guaiaquil  was  unfuc- 
cefsful,  but  at  the  mouth  of  the  river  tliey  took  fome 
veflels  which  had  about  i003  (laves  on  board.  With 
thefe  negroes  Dampier  propoltd  to  work  the  gold 
mines  in  the  neighbourhood  of  Santa  Maria  on  the 
ifthmus  of  Darien,  from  which  the  Spaniards  had  been 
driven  away  by  fome  privateers.  Eut  this  plan  was 
i\ot  adopted.  The  next  objeft  of  plunder  was  the 
Spanifli  ileet  having  on  board  the  treafure  of  the  Peru- 
vian mines  ;  but  the  Englilh  being  ill  fupported  liy 
fome  French  (hips  which  had  joined  thtm,  the  tleet, 
after  a  running  fight,  got  fafe  into  Panama. 

The  Englilh  (hips  afterwards  cruiling  along  the 
coaft  of  Mexico,  landed,  took  the  town  of  Puebla 
Nova,  and  burnt  two  others.  Dampier  leaving  Davis, 
went  on  board  of  Swan's  (hip,  and  proceeded  with  him 
along  the  northern  parts  of  Mexico,  as  far  as  the 
fouthern  part  of  California.  During  this  expedition 
they  frequently  landed  for  the  purpofe  of  plunder,  but 
particularly  ^vhen  they  were  in  want  of  provifions. 
Returning  from  the  plunder  of  one  place,  50  of  the 
party  were  killed  by  the  Spaniards.  This  difafter  lb 
difcouraged  them  that  they  relinquiftied  all  farther  at- 
tempts on  thefe  coafts.  Sivan  then  propofed  to  run 
acrofs  the  Pacific  ocean,  and  return  by  the  Eall 
Indies ;  and  in  hopes  of  a  fuccefsful  cruife  off  the 
Manillas  the  crew  were  perfuaded,  with  a  very  flender 
proviiion,  to  ri(k  this  long  palTage.  On  the  laft  day  of 
March  1686,  they  took  their  departure  from  Cape 
Corrientes,  and  on  the  5  2d  day  reached  Guam,  one  of 
the  Ladrone  iftands.  About  this  time  the  crew  talked 
of  killing  and  eating  Swan  and  the  olhcers,  in  cafe 
their  ftock  of  provifion  fliould  be  exhaufted  before  it 
could  be  fupplied.  From  Guam  they  proceeded  to 
Mindanao.  While  the  (hip  lay  here  a  mutiny  arofe 
among  the  crew,  and  the  majority  carried  her  offj-Svvan 
and  fome  of  his  people  being  left  on  the  ifland.  Among 
the  former  was  Dampier,  although  it  is  faid  that  he 
had  no  concern  in  the  mutiny.  After  cruizing  fome 
time  olF  Manilla,  and  having  careened  their  veflel  at 
Pulo  Condore,  in  1687  they  were  driven  to  the  Chiueie 
coaft,  made  the  circuit  of  Luzonia  and  Mkdanao, 
pafied  through  the  group  of  fpice  iflands,  and  reached 
the  coaft  of  New  Holland  in  the  beginning  of  1688. 
They  left  this  in  March,  and  having  palled  along  the 
^velf  coaft  of  Sumatra,  they  arrived  at  the  Nicobar 
illands,  where  Dampier,  at  his  own  requeft,  and  two 
other  Englifl:imen,  a  Portuguefe,  and  ibme  Malays, 
were  fet  on  fluore.  Dampier's  objetf  was  to  eftablKh 
a  trade  in  ambergris.  Attempting  to  navigate  a  canoe 
to  Acheen  in  Sumatra,  they  were  overtaken  by  a  fevere 
ftorro,    in   which   they   e-xperienced    great    harddiips. 

The 
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Darapitr.  Tlicy  at  lafl  reached  Sumatra  ;  but  ti'C  fiitigues  and 
^~~~  dinrefs  of  the  voyage  proved  hx.il  to  Iceral  of  thrni, 
who  were  carried  otT  by  a  feVer.  Dampier  himfclf 
was  fcarcely  ri;covcfed  at  the  end  of  i»  twelvemonth. 
After  making  feveral  voyages  to  different  places  of 
the  Eart  Indies,  he  afted  for  forae  lime  as  gunner  at 
the  Ensjlifli  fort  of  Bencoolen.  In  1691,  wiihing  to 
reviiit  his  native  contry,  he  embarked  on  board  a 
{hip  for  England,  where  he  arrived  in  September.  At 
this  time  lie  brought  witli  him  a  native  of  Meangis,  one 
of  the  fpice  iilands,  who  was  luppofed  to  be  the  Ion  of 
a  chief,  and  after  being  exhibited  as  a  fight,  died  of  the 
fmallpox  at  Oxtord. 

It  is  not  known  in  what  manner  Dampier  was  em- 
ployed for  fome  jears  after  this  period.  It  appears, 
hoivever,  that  he  was  at  lall  engaged  In  the  king's 
fervice.  He  had  the  command  of  the  Roebuck,  a 
floop  of  I  2  guns  and  50  men.  This  veffel,  it  is  fup- 
pofed,  was  fitted  out  for  fome  voyage  of  difcovery,  for 
flie  had  20  months  provifions  on  board.  He  failed 
from  Britain  in  1699,  touched  at  the  coaft  of  Brafil, 
and  then  ran  acrofs  to  the  coaft  of  New  Holland,  and 
arrived  there  on  the  I  ft  of  Auguft,  about  latitude  26°. 
He  proceeded  northwards  along  the  coaft,  exploring 
the  country  in  different  places  where  he  landed.  To 
procure  refveftiraents  he  found  it  neceffary  to  direfl  his 
courfe  towards  Timor  ;  and  from  this  he  failed  to  the 
coaft  of  New  Guinea,  where  he  arrived  on  the  3d  of 
December.  By  failing  along  to  its  eafternmoft  ex- 
tremity, he  difeovered  that  it  was  terminated  by  an 
iiland,  which  he  circumnavigated,  and  named  New 
Britain. 

Here  it  would  appear  from  his  oivn  journal  that  he 
encountered  confiderable  difficulties  from  the  fmall 
number  of  his  men,  and  their  eager  defire  to  haften 
home.  On  account  of  thefe  difficulties  he  was  pre- 
vented from  profecuting  his  difcoveries.  In  May  he 
returned  to  Timor,  and  from  thence  proceeded  home- 
ward by  Batavia  and  the  Cape  of  Good  Hope.  In 
February  1701  he  arrived  off  the  iiland  of  Afcenfion, 
where  the  veffel  fprung  a  leak  and  foundered  ;  and  it 
W'as  with  much  difficulty  that  the  crew  reached  the 
ijland.  They  remained  at  Afcenfion  till  they  were 
taken  away  by  an  Eaft  India  ftiip,  and  conveyed  to 
England.  This  clofes  the  account  of  Dampier's  life 
and  adventures,  as  it  is  detailed  by  himfelf.  It  ap- 
pears, however,  from  the  preface  to  the  third  volume, 
that  he  was  preparing  in  1703  for  another  voyage.  It 
is  mentioned  alfo  in  Woodes  Rogers'  Voyage  round 
the  World,  that  Dampier  had  the  command  of  a  ihip 
in  the  South  feas  about  the  year  1705,  along  with 
Captain  Stradling,  whofe  veffel  foundered  at  fea. 
Dampier  accompanied  Woodes  Rogers  in  his  voyage 
tound  the  world,  in  the  years  1 708,  1709,  1 7 10,  and 
171 1  ;  but  only  in  the  capacity  of  pilot,  which  is  fup- 
poled  to  be  owing  to  fomething  faulty  in  his  condufl. 
During  this  expedition  Guaiaquil  was  taken,  and  Dam- 
pier had  the  command  of  the  artillery.  Nothing  far- 
ther is  known  of  the  life  of  Dampier  ;  and  we  are 
equally  ignorant  of  the  place  and  time  of  his  death. 

The  works  of  Dampier  are  well  known,  and  have 
been  often  reprinted.  They  confift  of,  i.  A  Voyage 
round  the  world,  3  vol.  oftavo.  2.  A  Supplement 
to  it,  defcribing  the  countries  of  Tonquin,  Malacca, 
&c,      3.  Two  Voyages    tQ  Carapeachy.      4.   A  Dif- 


coiirfe  of  Trade-winds,  Seafons,  Tides,  ^c.  in  the  Uanipi, 
'J'orrid  Zone.  5.  A  Voyage  to  New  Holland.  His  *"""" 
obicr^ations  are  curious  and  important,  and  conveved 
in  a  plain  manly  ftile.  His  nautical  remarks  difcover 
a  great  deal  of  profefflonal  knowledge.  His  know- 
ledge in  natural  hiftory  is  not  fcicntilic  ;  but  it  ap- 
pears to  be  accurate,  and  has  been  frequently  quoted. 

DAMPS,  in  Na/rira/  IJi/Jon/,  (from  the  Saxon  ivord 
t/a/n/y,  iignifying  vapour  or  cxhahnion),  are  certain 
noxious  exhalations  iffuing  from  fome  parts  of  the 
earth,  and  which  prove  alnioft  inftantly  fatal  to  tliofc 
who  breathe  them. 

Thefe  damps  are  cliiefly  obfcrvcd  in  mines  and  coal- 
pits ;  though  vapours  of  the  fame  kind  often  iffue  from 
old  lavas  of  burning  mountains,  and,  in  tliofe  countries- 
ivhere  volcanoes  are  common,  will  frequently  enter 
houfes,  and  kill  people  fuddenly  without  the  leaft  warn- 
ing of  their  approach.  In  mines  and  coal  pits  they 
are  chietiy  of  two  kinds,  called  by  the  miners  and  col- 
liers the  c/ioie  and  Jire  damps  ;  and  both  go  under  one 
general  name  of  foul  air.  The  ciioke-diin'/',  kno\vn  in 
modern  chemiftry  by  the  name  o{  fixed  air,  or  carbonic 
acid  gas,  ufually  inferts  thufe  places  which  have  been 
formerly  worked,  but  long  neglected,  and  are  called 
by  the  miners  lunjies.  No  place,  however,  can  be 
reckoned  fafe  from  this  kindof  damps,  except  where 
there  is  a  due  circulation  of  air  ;  and  the  procuring  of 
this  is  the  only  proper  means  of  preventing  accidents 
from  damps  of  all  kinds.  The  choke-damp  fu.ffocates 
the  miners  fuddenly,  with  all  the  appearances  found  in 
thofe  that  are  fuffocated  by  fixed  air.  Being  heavy, 
it  defcends  towards  the  loweft  parts  of  the  workings, 
and  thus  is  dangerous  to  the  miners,  who  can  fcarce 
avoid  breathing  it.  'i\\e.  fire-damp,  which  is  inflamma- 
ble air,  liydrogen  gas,  rifes  to  the  roof  of  the  -(vork- 
ings,  as  being  fpecifically  lighter  than  the  common 
atmofphere  ;  and  hence,  though  it  will  fuffocate  as 
well  as  the  other,  it  feldom  proves  fo  dangerous  in 
this  way  as  by  its  Inllammable  property,  by  which  it 
often  takes  fire  at  the  candles,  and  explodes  with  ex- 
treme violence. 

In  the  Phil.  Tranf.  N°  119.  there  is  an  account  of 
fome  explofions  by  damps  of  this  kind,  on  which  we 
have  the  following  obfervations.  I .  Thofe  who  are  in 
the  place  where  the  vapour  is  fired  fuddenly  find 
themfelves  furrounded  with  flames,  but  hear  little  or 
no  nolfe  ;  though  thofe  who  are  in  places  adjacent,  or 
above  ground,  hear  a  very  great  one.  2.  Thofe  u-ho 
are  furrounded  by  the  inflamed  vapour  feel  themfelves 
fcorched  or  burnt,  but  are  not  moved  out  of  their 
places,  though  fuch  as  unhappily  ftand  in  the  way  of 
it  are  commonly  killed  by  the  violence  of  tlie  fliock, 
and  often  thrown  with  great  force  out  at  the  mouth  of 
the  pit ;  nor  are  the  heavieft  machines  found  able  to  re- 
fift  the  Impetuofity  of  the  blaft.  3.  No  fmell  is  perceived 
before  the  fire,  but  a  very  ftrong  one  of  brimftone  is 
afterivards  felt.  4.  The  vapour  lies  towards  the  roof, 
and  is  not  perceived  if  the  candles  are  held  low  ;  but 
when  thefe  are  held  higher,  the  damp  defcends  like  a 
black  mirt,.and  catches  hold  of  the  flame,  lengthening 
it  to  two  or  three  handtuls  ;  and  this  appearance  ceafes 
when  the  candles  are  held  nearer  the  ground.  5.  The 
flame  continues  in  the  vault  for  feveral  minutes  after 
the  crack,  6.  Its  colour  is  blue,  fomething  inclining 
to  green,  and  very  bright.     7.  Chi  the  explofion  of  the  ■ 
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Damps,  vapour,  a  dark  fmoke  like  that  proceeding  from  fired 
-—v——^  gunpowder  is  perceived.  8.  Damps  are  generally  ob- 
icrved  to  come  about  the  latter  end  of  May,  and  to 
continue  during  the  heat  of  fummer.  They  return  fe- 
veral  times  during  the  fummer  feafon,  but  obferve  no 
certain  rule. 

Befides  thefe  kinds  of  damps,  which  are  very  com- 
mon, we  find  others  defcribed  in  the  PhilofojAical 
Tranfaftions,  concerning  the  nature  of  which  we  can 
fay  nothing.  Indeed  the  account  feems  fomewhat  fuf- 
plcious.  They  are  given  by  Mr  Jeflbp,  from  whom 
we  have  the  foregoing  obfervations  concerning  the  fire- 
damp, and  who  had  thefe  from  the  miners  in  Derby- 
Ihire.  After  defcribing  the  common  damp,  which 
confifts  of  fixed  air,  "  They  call  the  fecond  fort  (fays 
he)  the  peafe-bloom  damp,  becaufe,  as  they  fay,  it  fmells 
like  peafe-bloom.  They  tell  me  it  always  comes  in  the 
fummer  time  ;  and  thofe  grooves  are  not  free  which 
are  never  troubled  with  any  other  fort  of  damps.  I 
never  heard  that  it  wa3  mortal  ;  the  fcent,  perhaps, 
freeing  them  irom  the  danger  of  a  furprife  :  but  by 
reafon  of  it  many  good  grooves  lie  idle  at  the  bed  and 
moft  profitable  time  of  the  year,  when  the  fubterrane- 
ous  waters  are  the  loweft.  They  fancy  it  proceeds  from 
the  multitude  of  red-trefoil  flowers,  by  them  called  hi- 
neyfuckles,  with  which  the  limellone  meadows  in  the 
Peake  do  much  abound.  The  third  is  the  ftrangeft  and 
moft  peftilential  of  any  j  if  all  be  true  ^^hich  is  faid  con- 
cerning it.  Thofe  who  pretend  to  have  feen  it  (for  it 
is  vifible)  defcribe  it  thus  :  In  the  higheft  part  of  the 
roof  of  thofe  paffag^s  which  branch  out  from  the  main 
groove,  they  often  fee  a  round  thing  hanging,  about 
the  bignefs  of  a  foot-ball,  covered  with  a  fkin  of  the 
thicknefs  and  colour  of  a  cobweb.  This,  they  fay,  if  it 
is  broke  by  any  accident,  as  the  fplinter  of  a  ftone,  or 
the  like,  difperfeth  itfelf  immediately,  and  fuffocates 
all  the  company.  Therefore,  to  prevent  cafualties,  as 
foon  as  they  have  efpied  it,  they  have  a  way,  by  the 
help  of  a  ftick  and  long  rope,  of  breaking  it  at  a  di- 
ftance  j  which  done,  they  purify  the  place  well  vrtxh 
fire,  before  they  dare  enter  it  again.  I  dare  not  a- 
vouch  the  truth  of  this  ftory  in  all  its  circumftances, 
becaufe  the  proof  of  it  feems  impoffible,  fince  they  fay 
it  kills  all  that  are  likely  to  bear  witnefs  to  the  parti- 
culars :  neither  do  I  deny  but  fuch  a  thing  may 
have  been  feen  hanging  on  the  roof,  fince  I  have  heard 
many  affirm  it." — Some  damps,  feemingly  of  the  fame 
ivature  witji  thofe  laft  mentioned,  are  noticed  by  the 
author  of  the  Chemical  Didionary,  under  the  word 
Damps.  "  Amongft  the  noxious  mineral  exhalations 
(fays  he),  we  may  place  thofe  which  are  found  in  the 
mines  of  Sal  gem  in  Poland.  Thefe  frequently  appear 
in  form  of  light  flocks,  threads,  and  fpiders  webs.  They 
are  remarkable  for  their  property  of  fuddenly  catching 
fire  at  the  lamps  of  the  miners  with  a  terrible  noife 
and  explofion.  They  inftantly  kill  thofe  whom  they 
touch.  Similar  vapours  are  found  in  fome  mines  of 
foflil  coal." 

With  regard  to  the  formation  of  damps  we  have  as 
yet  no  certain  theory  ;  nor,  though  the  experiments 
of  aerologifts  are  abundantly  able  to  ftiow  the  corapo- 
Ction  and  manner  of  forming  thefe  noxious  airs  arti- 
ficially, have  they  yet  thrown  much  light  on  the  me- 
thod by  which  nature  prepares  them  on  a  large  fcale. 
'J^here  are  two  general  ways  in  which  we  may  (uppofe 


one   by  the  ftagnation  of  atmofpheri- 
wafte  places  of  mines  in  coal-pits,  and 


this  to  be  done 
cal   air  in  old 

its  converfion  into  thefe  mephitic  exhalations  •,  the 
other  by  their  original  formation  from  the  phlogiftic 
or  other  materials  found  in  the  earth,  without  any  in- 
terference of  the  atmofphere.  In  favour  of  the  for- 
mer opinion  it  may  be  urged,  that  old  waftes  are  ne- 
ver free  from  damps,  efpecially  thofe  of  the  kind  re- 
fembling  fixed  air ;  nor  are  they  always  deficient  in 
the  inflammable  kind.  The  fame  is  alio  true  of  old 
wells,  or  even  cellars,  and  in  (liort  every  place 
where  the  air  ftagnates  for  any  confiderable  time.  But, 
on  the  other  hand,  we  have  many  infl ances  of  fixed 
air  coming  out  of  the  earth,  and  that  in  vaft  quanti- 
ties, where  no  confiderable  ftagnation  of  the  atmo- 
fphere could  be  fufpefled  •,  as  for  inftance,  in  the  grot- 
to del  Cani  in  Italy,  whele  a  continual  ftream  of  it  has 
iflued  from  time  immemorial.  The  fame  feems  to  be 
the  cafe  with  the  tops  of  fonie  high  mountains,  parti- 
cularly Mont  Blanc,  the  higheft  in  Europe-,  on- the 
top  of  which  M.  Sauflure  found  the  atmofphere  fo 
much  impregnated  with  fixed  air,  that  lime  water  ex- 
pofed  to  it  very  quietly  gathered  a  cruft  on  its  furface. 
Sir  William  Hamilton,  in  his  account  of  the  eruptions 
of  Vefuvius,  informs  us,  that  the  inhabitants  in  the 
neighbourhood  of  that  mountain  are  infefted  with  a 
kind  of  peftilential  vapours  named  by  them  mofetes, 
which  iffue  from  the  old  lava  thrown  out  by  the  vol- 
cano. Thefe  are  of  the  nature  of  the  damps  in  our 
mines  or  coal-pits,  and  iffue  forth  in  fuch  quantity  as 
either  to  infeft  the  atmofphere  for  a  very  confiderable 
way  round,  or  to  do  mifchief  by  being  carried  from 
place  to  place  by  the  atmofpherical  currents,  '(vhich 
are  not  ftrong  anough  to  dlffipate  them  for  fome  time. 
From  fome  late  accounts  the  fam'ul  (or  fcorching 
winds,  as  they  have  been  reprefented)  in  the  eaftem 
countries,  feem  to  be  no  other  than  ftreams  of  fixed 
air  of  confiderable  extent,  which  exert  their  ufual  and 
fatal  effefts  on  thofe  ^vho  breathe  them.  A  ftrong  ar- 
gument in  favour  of  this  opinion  is,  that  thefe  winds 
cannot  crofs  a  river,  it  being  the  nature  of  water  to 
abforb  fixed  air,  and  thus  deftroy  them. 

Hence  it  is  rendered  probable  that  thefe  mephitic 
vapours  are  often  to  be  met  with  in  the  open  atmo- 
fphere, and  confequentiy  cannot  ahvays  be  the  effeft 
of  ftagnation  ;  nor  indeed  does  it  at  all  appear  that 
mare  ftagnation  can  aSeft  the  quality  of  the  atmo- 
fphere either  one  way  or  other.  This  fluid  cannot 
have  its  properties  altered  but  by  fomething  immerfed 
in  it  upon  \vhich  it  can  aft,  and  by  means  of  which 
adion  its  component  parts  may  be  changed  or  fepa- 
rated.  While  this  procefs  is  going  on,  there  is  gene- 
rally, if  not  always,  an  abforplion  of  air,  accompanied 
indeed  frequently  ^vith  an  emilTion  of  fome  aerial  fluid 
equal  in  quantity  to  that  which  is  abforbed.  Mr 
Scheele,  in  his  Effay  on  Fire,  has  fliown  by  a  number 
of  experiments  the  effeiSl  of  expofing  certain  fubftan- 
ces  to  the  adion  of  air,  both  on  the  fubftances  them- 
felves  and  on  the  aerial  fluid.  The  refult  of  all  thefe 
is  no  other  than  \vhat  we  might  expeft  from  a  very  flow 
combuftion,  and  which  pferhaps  may  on  inquiry  be 
found  to  be  the  only  way  by  which  air  can  be  decom- 
pofed.  If  the  fubftance  expofed  to  the  air  was  capa- 
ble of  abforbing  that  part  of  the  fluid  which  had  un- 
dergone a  change,  there  was  always  an  evident  dimi- 
;  nutioij 
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nution,  but  not  otherwife.  Thus,  on  inclofiiig  fome 
■^  cauftic  fixed  alkali  in  a  phial  of  atmofpheric  air,  a  con- 
fiderable  diminution  took  place  ;  and  the  alkali,  by  be- 
coming faturated  with  fixed  air,  fliowed  that  a  decom- 
pofition  had  taken  place,  and  that  the  dephlogifticatcd 
part  of  the  air  had  feparatcd  from  the  other,  attached 
itfelf  to  the  fixed  alkali,  and  become  fixed  air  by  uni- 
ting  with  a  certain  proportion  of  phlogiftic  matter. 
Hence  we  may  conceive,  that  in  any  place  where  the 
air  was  confined  over  a  vaft  quantity  of  cauftic  alkaline 
fait,  it  would  foon  become  unfit  for  the  purpofes  of 
animal  life,  and  we  might  "fay  that  a  daml>  would  be 
formed.  But  this  ivould  be  a  damp  of  a  very  ditferent 
kind  from  that  ufually  met  with  in  mine^  ;  for  here 
the  dephlogillicated  part  of  the  atmofphere  being  con- 
verted into  fixed  air,  and  abforbed  by  the  fait,  only  the 
azotic  gas,  or,  as  it  has  been  called,  [>hlogiJlicated  air, 
would  remain,  fo  tliat  no  fixed  air  could  ever  be  fepa- 
ratcd from  it. 

Let  us  now  fuppofe,  that  inftead  of  the  alkaline 
fait  a  quantity  of  burning  charcoal  is  confined  in  a 
place  where  there  is  not  a  proper  circulation  of  air, 
and  we  fhall  foon  fee  that  a  damp  of  the  very  fame 
kind  with  that  called  by  miners  the  cliohe-damp  will  be 
formed.  But  this  takes  place  by  reafon  of  the  dif- 
fipation  of  the  charcoal  by  heat,  and  its  union  with  the 
pure  part  of  the  atmofphere,  or  oxygen  gas,  which 
always  conftitutes  fixed  air.  In  this  cafe,  however, 
the  damp  muft  be  but  of  fhort  continuance,  and  will 
foon  be  dilTipated  after  the  charcoal  is  extinguiftied  ; 
but  if,  inftead  of  the  charcoal,  we  fubftitute  a  large 
quantity  of  fermenting  liquor,  from  whence  the  fixed 
air  is  naturally  emitted,  a  damp  will  be  formed  much 
more  difficult  to  be  difTipated  than  the  former,  becaufe 
it  renews  itfelf  in  a  very  Ihort  time  ;  and,  unlefs  there 
is  a  very  conftant  circulation  of  air,  it  will  be  danger- 
ous to  enter  the  place  where  it  is. 

From  the  laft  example  we  may  fonn  an  idea  of  the 
manner  in  which  thefe  damps,  confifting  chiefly  of 
fixed  air,  are  formed.  We  know  not  indeed  thorough- 
ly the  nature  of  fermentation  ;  but  we  are  aflured, 
that  it  is  always  accompanied  by  an  internal  heat ; 
which,  in  fome  cafes,  is  raifed  to  the  utmoft  height, 
infomuch  that  large  quantities  of  moift  vegetable  fub- 
flances,  packed  together,  will  fometlmes  burft:  out  into 
flame.  It  is  not,  however,  at  all  times  neceffary  for 
the  extrication  of  fixed  air,  that  the  heat  fliould  come 
to  this  extremity.  The  example  of  fermenting  liquors 
fhows,  that  in  fome  cafes  a  very  moderate  heat  is  fuf- 
ficient  for  the  purpofe.  Now,  though  the  compari- 
fon  may  feem  fomewhat  inadequate  between  the  folid 
fubftance  of  the  earth  and  a  fermenting  liquid,  yet 
we  know  that  a  gentle  heat  conftantly  takes  place  in 
the  bowels  of  the  earth  ;  and  that  almoft  all  terreftrial 
fubftances  will  emit  fixed  air  on  being  expofed  to 
heat.  It  is  not  at  all  improbable,  therefore,  that,  on 
the  large  fcale  of  nature,  the  quantity  of  materials  may 
compenfate  for  the  weaknefs  of  the  heat,  and  thus  oc- 
cafion  a  conftant  emiffion  of  fixed  air ;  which,  though 
flow  in  comparifon  of  what  is  efFefted  in  our  experi- 
ments by  a  violent  artificial  heat,  may  yet  accumu- 
late in  the  narrow  fpaces  of  mines  in  fuch  a  manner 
as  to  be  very  troublefome.  In  volcanic  countries, 
where  the  heat  of  the  earth  is  much  greater,  the  emif- 
fion of  fixed  air  is  in  proportion  ;  and  thus  we  mav 
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account  for  lliat  continued  ftrcara  of  it,  wliicli  illuts 
from  the  grotto  del  Cani,  and  perhaps  other  places. 
'Jhe  inufctts,  which  are  faid  to  proceed  from  old  lavas, 
can  only  be  accounted  for  by  fuppofing  the  heat, 
which  originally  took  ]ilacc  in  them,  to  be  in  fonii; 
meafure  renewed ;  or  that  they  ha\  e  been  again,  by 
fome  means  or  other,  difpofed  to  take  fire  as  formerly  : 
but  this  we  offer  merely  as  a  conjeilure  ;  there  not 
being  as  yet  fnfiicient  data  to  determine  any  tiling  po- 
fitively  upon  the  fubjeft. 

It  may  be  objefled  to  the  hypothefis  juft  now  laid 
down,  that,  if  there  is  a  continual  difpofition  in  the 
eaith  to  produce  fixed  air,  the  whole  furface  of  it  mull 
pour  out  fuch  a  quantity  as  would  deftroy  every  living 
creature  upon  it.  This  indeed  might  be  granted, 
were  the  furface  of  the  earth  quite  bare,  and  deftitute 
of  vegetation  :  but  there  is  no  abfurdity,  in  fuppofing 
that  the  fixed  air  may  be  continually  decompofed  bv 
the  vegetables  which  grow  all  over  the  furface  of  the 
earth  ;  and  the  atmofphere  not  only  thus  preferved 
from  any  taint  from  it,  but  fupplicd  with  a  quantity  of 
pure  air,  which  it  is  certain  vegetables  give  out.  It  is 
alfo  certain,  that  wherever  the  atmofphere  is  fuffered 
to  be  in  contact  with  the  bare  furface  of  the  ground  for 
fome  time,  a  confiderable  quantity  of  fixed  air  will 
be  produced,  unlefs  there  is  a  conftant  circulation 
of  atmofpherical  air  to  carry  off  the  former  before  it 
has  time  to  produce  any  fenfible  effeft.  Hence  we 
may  account  for  the  damps  in  wells,  cellars,  and  even 
in  the  confined  places  of  old  caftles  and  ruinous  build- 
ings, where  the  air  is  not  in  contafl  with  the  furface 
of  the  ground  itfelf,  but  with  mere  heaps  of  rubbiih 
and  old  walls. 

With  regard  to  what  is  called  the  Jire-damf>,  the 
cafe  feems  to  be  more  plain.  In  the  Phil.  Tranf.  N" 
136.  we  have  the  following  accoimt  of  one  of  this 
kind,  which  feemed  e\-idently  to  iffue  from  the  earth  : 
"  This  work  is  upon  a  coal  of  five  yards  in  thlcknefs, 
and  hath  been  begun  upon  about  fix  or  eight  and 
thirty  years  ago.  When  it  was  firft  found,  it  was 
extremely  full  of  water,  fo  that  it  could  not  be 
wrought  down  to  the  bottom  of  the  coal  5  but  a  wil- 
cliet,  or  cave,  was  driven  out  of  the  middle  of  it,  upon 
a  level,  for  gaining  room  to  work,  and  drawing  down 
the  fpring  of  water  that  lies  In  the  coal  to  the  eye  of 
the  pit.  In  driving  of  which  witchet,  after  they  had 
gone  a  confiderable  way  under  ground,  and  were  fcant- 
ed  of  wind,  the  fire-damps  began  by  little  and  little  to 
breed,  and  to  appear  in  crevices  and  flits  of  the  coal, 
where  water  had  lain  before  the  opening  of  tlie  coal, 
vAth  a  fmall  bluilh  flame,  working  and  moving  contl- 
nually  ;  but  not  out  of  its  firft  feat,  unlefs  the  work- 
men held  their  candles  to  It  ;  and  then  being  weak, 
the  blaze  of  the  candle  would  drive  it  out  with  a  fud- 
dcn  fizz  away  to  another  crevice,  where  It  would  foon 
after  appear  blazing  and  moving  as  formerly.  This 
was  the  firft  knowledge  of  it  in  this  work,  which  the 
workmen  made  but  a  fport  of,  and  fo  partly  neglefted, 
till  it  had  gotten  fome  ftrength  ;  and  then  upon  a 
morning  the  firft  collier  that  went  down,  going  for- 
wards in  the  witchet  with  his  candle  in  his  hand,  the 
damp  prefently  darted  out  fo  violently  at  his  candle, 
that  it  ftruck  the  man  clear  down,  finged  all  his  hair 
and  clothes,  and  difabled  him  from  working  for  a  w  hile 
afi.er.  Some  other  final)  warnings  it  gave  them,  info- 
I  much 
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Damps,    much  tliat  they  refolvcd  to   employ  a   man  on  purpofe 

'^~~'  that  was  more   refolute  than   the   reil,   to   go   down   a 

while  before  them  every  morning,  to  chafe  it  from 
place  to  place,  and  fo  to  weaken  it.  His  ulual  man- 
ner was  to  put  on  the  worft  rags  he  had,  and  to  wet 
them  all  in  water,  and  when  he  csme  within  the  dan- 
ger of  it,  then  he  fell  down  grovelling  upon  his  belly, 
and  fo  went  forward,  holding  in  one  hand  a  long  wand 
or  pole,  at  the  head  whereof  he  tied  candles  burning, 
and  reached  them  by  degrees  towards  it ;  then  the 
damp  would  fly  at  them,  and,  if  it  miffed  of  putting 
them  out,  would  quench  itfelf  with  a  bl.dl,  and  leave 
an  ill-fcented  fmoke  behind.  Tims  they  dealt  with  it 
till  they  had  -wrought  the  coal  down  to  the  bottom, 
and  the  water  following,  and  not  remaining  as  before 
in  the  body  of  it,  among  fulphureous  and  brafly  metal 
that  is  in  forae  veins  of  the  coal,  the  fire-damp  ivas  not 
feen  nor  heard  of  till  the  latter  end  of  the  year  1675, 
which  happened  as  fuUoweth  : 

"  After  long  working  of  this  coal,  it  was  found 
upon  the  rihng  grounds  that  there  lay  another  roach 
of  coal  at  the  depth  of  14  yards  under  it,  which  proved 
to  be  3^  yards  thick,  and  fomething  more  fulphure- 
ous. This  encouraged  us  to  fink  in  one  of  the  pits  we 
liad  formerly  ufed  on  the  five-yards  coal.  As  we  funk 
the  lower  part  of  it,  we  had  many  appearances  of  the 
fire-damp  in  the  watery  crevices  of  the  rocks  we  funk 
through,  Hafiiing  and  darting  from  fide  to  fide  of  the 
pit,  and  fliowing  rainbow-like  colours  upon  the  furface 
of  the  water  in  the  bottom  ;  but  upon  drawing  up  of 
the  water  with  buckets,  which  flirred  the  air  in  the  pit, 
it  would  leave  burning,  till  the  colliers  at  work,  with 
their  breath  and  fweat,  and  the  fmoke  of  their  candles, 
thickened  the  air  in  the  pit,  and  then  it  would  appear 
again  ;  they  lighted  their  candles  at  it  fometimes  when 
they  went  out  ;  and  fo  in  this  pit  it  did  no  farther 
harm." 

In  another  pit,  hou-ever,  it  foon  appeared,  and  at 
lall  produced  a  moft  terrible  explofion.  This  was  oc- 
cafioned  by  one  of  the  workmen  going  imprudently 
down  with  a  lighted  candle,  after  a  ceffation  of  work 
for  forae  days,  and  the  force  exerted  by  it  feeraed  equal 
to  that  of  gunpowder. 

The  formation  of  inflammable  air  in  mines  is  to  be 
afcrlbed,  according  to  the  dotlrines  of  modern  chemi- 
flry,  to  the  decompofition  of  water,  a  procefs  which 
is  conftantly  going  on  in  places  where  metolHc  fub- 
fiances  are  expofed  to  its  aftion.  As  the  metals  are 
oxidated  by  their  combination  with  the  oxygen,  one 
of  the  component  parts  of  water,  the  hydrogen,  its 
other  component  part,  is  fet  at  liberty,  and  accumu- 
lates in  thofe  places  where  it  is  generated. 

A  much  more  important  coniideration  than  the  for- 
mation of  damps,  however,  is  the  proper  method  of 
avoidii>g  their  pernicious  effefls.  The  inflammability 
of  one  kind  affords  an  eafy  method  of  preventing  it 
from  accumulating,  viz.  by  fettiiig  fire  to  it.  This 
may  be  done  with  fafety,  unlefs  it  has  been  fuffered  to 
^o  too  far  before  the  experiment  is  made  :  for  the  in- 
flammable air  being  much  lighter  than  any  other 
kind  will  naturally  rife  to  the  top  ;  fo  that  a  man,  ly- 
ing flat  on  the  ground  to  a»did  the  force  of  the  ex- 
plofion, and  holding  up  a  lighted  candle  fixed  upon  a 
pole,  may  at  once  free  the  mine  from  fuch  a  trouble- 
fome  gueil.     But  where  it  has  been  allowed  to  accu- 


mulate in  too  great  quantity,  fo  that  this  method 
cannot  be  ufed,  or  in  the  other  kind,  which  is  not  in- 
•  flammable,  the  method  commonly  praiElifed  is  to  pro-  > 
duce  a  conftant  circulation  of  air  as  much  as  poITible 
through  all  parts  of  the  mine.  To  procure  this,  they 
make  a  perpendicular  opening,  which  they  call  a.  Jhr.ni, 
or  Jliaft,  fo  that  the  mine  may  have  t^vo  or  more  open- 
ings :  and  thus  by  reafon  of  the  difference  of  tempera- 
ture between  the  open  atmofphere  and  that  in  the 
mine,  there  is  a  continual  draught  of  air  through 
them  bo'-h.  This  current  will  always  be  llrongcr  in 
proportion  to  the  difference  between  the  external  at- 
motphere  and  that  of  the  mine  ;  and  likevvile  in  pro- 
portion to  the  difierence  between  the  depth  of  the  two 
Ihafts.  But  as  the  temperature  of  the  atmofphere  is 
variable,  it  happens,  at  certain  feafons  of  the  yaer, 
that  there  is  not  a  fufficient  difference  between  that 
of  the  atmofphere  and  in  the  mine  to  produce  the  ne- 
ccffarj'  circulation.  This  happens  principally  in  the 
fpring  and  autumn  ;  at  which  ieafons  it  is  neceffary  to 
light  fires  in  the  Ihafts,  which  are-  always  efficacious 
for  the  purpofe  defired. 

Among  the  other  ufes  to  which  dephlogillicated  air 
might  be  applied,  Mr  Cavallo  reckons  that  of  fecuring 
people  from  the  dangerous  effects  of  damps  in  mines, 
and  other  fubterraneous  places.  "  If  a  large  bladder," 
fays  he,  "  into  which  a  folution  of  lime  in  water  is  in- 
troduced, be  filled  with  dephlogillicated  air,  and  a  fraall 
wooden  or  glals  pipe  be  adapted  to  its  neck,  a  man 
may  hold  that  pipe  in  his  mouth,  and  may  breathe 
the  dephlogifticated  air  ;  and  thus  equipped,  he  may 
enter  into  thefe  fubterranean  places,  amidll  the  vari- 
ous elaltic  tluid«  contained  in  them.  A  large  bladder 
of  dephlogifticated  air  will  ferve  for  above  a  quarter  of 
an  hour,  which  is  a  length  of  time  fufiicient  for  vari- 
ous purpofes ;  befides,  if  longer  time  is  required  to  be 
fpent  in  thele  places,  a  perfon  may  have  two  or  more 
bladders  of  dephlogifticated  air  along  with  him,  and 
may  Ihift  as  foon  as  the  air  of  one  is  contaminated. 
Without  the  neceffity  of  any  more  complicated  appa- 
ratus, the  bladders  full  of  dephlogifticated  air  may  be 
kept  rtopped  by  putting  corks  into  the  glafs  or  wooden 
pipes  that  are  tied  to  their  necks.  This  air  might  fjfo 
be  uled  for  diving-bells." 

DAMSEL,  from  the  French  damoifel  or  damrAfeau, 
an  appellation  anciently  given  to  all  young  people  of 
either  fex,  that  were  of  noble  or  genteel  extradfion,  as 
the  fons  and  daughters  of  princes,  knights,  and  barons  : 
thus  we  read  of  Damlel  Pepin,  Damfel  Louis  le  Gros, 
Damfel  Richard  Prince  of  Wales. 

From  the  fons  of  kings  this  appellation  firft;  paffed 
to  thofe  of  great  lords  and  barons,  and  at  length  to 
thofe  of  gentlemen  who  were  not  yet  knights. 

At  prefent  damfel  is  applied  to  all  maids  or  girls  not 
married,  provided  they  be  not  of  the  vulgar. 

DAN,  or  JoR-DAN,  which  laft  literally  denotes 
"  the  river  Dan  5"  fo  named  from  the  people  where  it 
has  its  fource,  which  is  a  lake  called  Plaala,  from  its 
round  figure,  to  the  north  of  its  apparent  rifing  from 
the  nwjuntain  Panium  or  Paneum,  as  ^vas  difcovered  by 
Philip,  tetrarch  of  Trachonites  ;  for  on  throwing  light 
bodies  into  the  Phiala,  he  found  them  to  emerge  again 
at  Paneum  (Joiisphus).  From  Paneum  it  runs  in  a  di- 
reO:  courfe  to  a  lake  called  Saniaclicnites,  as  far  as 
•(vhkh  it  is  called  Jordan  the  Lefs  ;  and  thrnce   to  the 
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Pan  I'l^e  Genefaieth,  or  of  Tiberias,  where  it  comes  in- 
II  cieafed  by  the  lake  Samachonites  and  its  fprings,  and 
DanaiJes.  jj  caUgJ  the  Greater  Jordan  ;  continuing  its  direct 
'         courfe  fouthwards,  till  it  Tall  into  the  Afphaltitcs. 

Dak,  in  ylncient  Geografihi/,  a  town  to  the  vrefl  of 
the  fource  of  the  Jordan  ;  formerly  called  Lais  (Jolhua, 
Judges,  Jofephiis).  This  was  the  north,  as  Beerrtieba 
was  the  fouth,  boundary  of  the  Ifraelites ;  as  appears 
from  the  common  expreiTion  in  Scripture,  from  Dan  to 
Beer/heba.  At  Dan  Jeroboam  ereiSted  one  of  the  gold- 
en calves  ( I  Kings  xii.) 

Dan,  the  tribe,  extended  itfelf  weftward  of  Judah, 
and  was  terminated  by  Azotas  and  Dora  on  the  Medi- 
terranean (Jolephus). 

DANAE,  in  antiquity,  a  coin  lomewhat  more  than 
an  obolus,  ufed  to  be  put  into  the  mouths  of  the  dead, 
to  pay  their  palTage  over  the  river  Acheron. 

DanaE,  in  fabulous  hiltory,  was  the  daughter  of 
Acrifius  king  of  Argos,  by  Eurydice.  She  was  con- 
fined in  a  brazen  tower  by  her  father,  who  had  been 
told  by  an  oracle  that  his  daughter's  Ion  would  put 
him  to  death.  His  endeavours  to  prevent  Danae  from 
becoming  a  mother  proved  fruitlefs  ;  and  Jupiter,  who 
was  enamoured  of  her,  introduced  himfelf  to  her  bed 
by  changing  himfelf  into  a  golden  (hower.  From  his 
embraces  Danas  had  a  fon,  with  whom  Ihe  was  ex- 
pofed  on  the  fea  by  her  father.  'J"he  wind  drove  the 
bark  which  carried  her  to  the  coafts  of  the  illand  of  Se- 
riphus,  where  flie  was  faved  by  fome  fifliermen,  and 
carried  to  Polydefles  king  of  the  place,  whofe  bro- 
ther, called  DiBys,  educated  the  child  called  Perfeus, 
and  tenderly  treated  the  mother.  Polydecles  fell  in 
love  with  her ;  but  as  he  was  afraid  of  her  fon,  he  fent 
him  to  conquer  the  Gorgons,  pretending  that  he  wilh- 
ed  Medufa's  head  to  jdorn  the  nuptials  which  he  was 
goiiig  to  celebrate  with  Hippodamia  the  daughter  of 
CEnomaus.  When  Perfeus  hadviflorioufly  finiihed  his 
expedition,  he  retired  to  Argos  with  Danae  to  the 
Vioufe  of  Acrifius,  whom  he  inadvertently  killed.  Some 
fuppofe  that  it  was  Proetus  the  brother  of  Acrifius 
who  introduced  himfelf  to  Danae  in  the  brazen  tower  j 
and  inftead  of  a  golden  fhower,  it  was  maintained  that 
the  keepers  ot  Danae  were  bribed  by  the  gold  of  her 
feducey.  Virgil  mentions  that  Danae  came  to  Italy 
with  lome  fugitives  of  Argos,  and  that  (he  founded  a 
city  called  Ardea. 

DANAIDES,  in  fabulous  hiftory,  the  fifty  daugh- 
ters of  Danaus  king  of  Argos.  When  their  uncle  ^- 
gyptus  came  from  Egypt  with  his  fifty  fons,  they  were 
promifed  in  marriage  to  their  coufins  •■,  and  before  the 
celebration  of  their  nuptials,  Danaus,  who  had  been 
informed  by  an  oracle  that  he  was  to  be  killed  by  the 
hands  of  one  of  his  loris-in  law,  made  his  daughters  fo- 
-lemnly  promife  that  they  would  deltroy  their  hulhands. 
'J'hey  were  provided  with  daggers  by  their  father  ;  and 
all  except  Hypermneftra  ftained  their  hands  with  the 
blood  of  their  coufins  the  firlf  night  of  their  nuptials  ; 
and,  as  a  pledge  of  their  obedience  to  their  father's  in- 
junclions,  they  prefcnted  him  each  with  the  head  of 
the  murdered  fons  of  ^gyptus.  Hypermneftra  was 
fummoned  to  appear  before  her  father,  and  anfwer  for 
her  difobedience  in  fuffering  her  hulband  Lynceus  to 
efcape  j  but  the  unanimous  voice  of  the  people  declared 
her  innocent,  and  ftic  dedicated  a  temple  to  the^od- 
defs  of  Perfuafion.      The  fillers  were  purified  of  this 
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murder  by  Mercury  and  Minerva  by  order  of  Jupiter-,  Daiiaia 
but  according  to  the  more  received  opinion,  they  were 
condemned  to  fevere  punilhment  in  hell,  and  ^vere  com- 
pelled to  fill  with  water  a  vcllel  full  of  holes,  fo  that 
the  water  ran  out  as  loon  as  poured  into  it  •,  and  there- 
fore their  labour  was  infinite,  and  their  punilhment  eter- 
nal. The  heads  of  the  fons  of  ./Egypt' is  were  buried 
at  Argos;  but  their  bodies  were  left  at  Lerna,  where 
the  murder  had  been  committed. 

DANAUS,  in  fabulous  hiftory,  a  fon  of  Belus  and 
Anchinoe,  who,  after  his  father's  death,  reigned  con- 
jointly with  his  brother  iEgvptus  on  the  throne  of  E- 
gypt.  Some  time  after,  a  difference  arofe  between  the 
brothers,  and  Danaus  fee  fail  with  his  fifty  daughters 
in  (jueft  of  a  fettlement.  He  vifited  Rhodes,  where  he 
confecrated  a  ftatue  to  Minerva,  and  arrived  fafe  on 
the  coait  of  Peloponnefus,  where  he  was  hofpitably  re- 
ceived by  Gelanor  king  of  Argos.  Gelanor  had  late- 
ly afcended  the  throne,  and  the  firft  years  of  his  reign 
were  marked  with  diffenfions  with  his  fubjefls.  Da- 
naus took  advantage  of  Gelanor's  unpopularity,  and 
obliged  him  to  leave  the  crown.  In  Gelanor,  the  race 
of  the  Inachidae  was  extinguiihed,  and  the  Belides  be- 
gan to  reign  at  Argos  in  Danaus.  Some  authors  fay, 
that  Gelanor  voluntarily  refigned  the  crown  to  Danaus, 
on  account  of  the  wrath  of  Neptune,  who  had  dried 
up  all  the  waters  of  Argolis,  to  puniftr  the  impiety  of 
Inachus.  The  fuccefs  of  Danaus  invited  the  fifty  fons 
of  i¥^gyptus  to  embark  for  Greece.  They  v.ere  kind- 
ly received  by  their  uncle  ;  who,  either  apprehenfive  of 
their  number,  or  terrified  by  an  oracle  which  threaten- 
ed his  ruin  by  one  of  his  fons-in-law,  caufed  his  daugh- 
ters, to  whom  they  were  promifed  in  marriage,  to  mur- 
der them  the  firft  night  of  their  nuptials.  His  order 
was  executed.  Hypermneftra  alone  fpared  the  life  of 
Lynceus  :  (See  Danaides).  Danaus  at  firft  perfe- 
cuted  Lynceus  with  unremitted  fury  ;  but  he  was  af- 
terwards reconciled  to  him,  and  he  acknowledged  him 
for  his  fon-in-law  and  fuccefl'or  alter  a  reign  of  50  years. 
He  began  his  reign  about  1586  years  before  the  Chri- 
ftian  era ;  and  after  death  he  was  honoured  with  a 
fplendid  monument  in  the  town  of  Argos,  which  liil! 
exirted  in  the  age  of  Paufanias.  According  to  ^Ef- 
chylus,  Danaus  left  Egypt,  not  to  be  prefent  at  the 
marriage  of  his  daughters  with  the  fons-  of  his  bro- 
ther ;  a  connexion  i^-hich  he  deemed  unlawful  and  im- 
pious. 

DANCE,  or  Dancing,  as  at  prefent  praiftifed,  may 
be  defined  "  an  agreeable  motion  of  the  body,  adjufted 
by  art  to  the  meafures  or  tone  of  inftruments,  or  of  the 
voice." — But,  according  to  what  fome  reckon  more 
agreeable  to  the  true  genius  of  the  art,  dancing  is  "  the 
art  of  exprefling  the  fentiments  of  the  mind,  or  the  pai- 
fions,  by  meafured  fteps  or  bounds  that  are  made  in  ca- 
dence, by  regulated  motions  of  the  body,  and  by  grace- 
ful geftures  ;  all  performed  to  the  found  of  muiical  ia- 
ttnmients  or  of  the  voice." 

There  is  no  account  of  the  origin  of  the  pradlice  of 
dancing  among  mankind.  It  is  found  to  exift  among  all 
nations  whatever,  even  the  moft  rude  and  barbarous-; 
and,  indeed,  however  much  the  alTiftance  of  an  may  be 
neceflary  to  make  any  one  perfefl  in  the  praftlce,  the 
foundation  muft  certainly  lie  in  the  mechanifnt  of  the 
human  body  itfelf. 

The  connexion  that  yicre  is  between  certain  fotuids 
I  2  and 
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and  tliofe  motions  of  the  human  body  called  dancing, 
hatli  feldom  or  never  been  inquired  into  by  philolb- 
pliers,  though  it  is  certainly  a  very  curious  I'peculatiou. 
The  powerof  ccnahi  founds  not  only  over  the  human 
fpecies,  but  even  over  the  inanimate  creation,  is  indeed 
very  furprifing.  It  is  well  known,  that  the  moft  folid 
walls,  nay  the  ground  itfelf,  will  be  found  to  (hake  at 
fome  particular  notes  in  mufic.  This  ilrongly  indi- 
cates the  prefence  of  fome  univerfally  diffufed  and  ex- 
ceedingly eladic  tluid,  which  is  thrown  into  vibrations 
by  the  concufllons  of  the  atmofphere  upon  it,  produced 
by  the  motion  of  the  founding  body. — If  thefecon- 
cufTions  are  fo  llrong  as  to  make  the  large  quantity  of 
eladic  tluid  vibrate  that  is  difperfcd  through  a  Hone 
wall  or  a  confiderable  portion  of  earth,  it  is  no_  won- 
der they  ihould  have  the  fame  effedl  upon  that  invifi- 
ble  and  exceedingly  fubtle  matter  that  pervades  and 
feeras  to  refide  in  our  nerves. 

Some  there  are  that  have  their  nerves  conftrufled 
in  fuch  a  manner,  that  they  cannot  be  affeiled  by  the 
founds  which  affeft  others,  and  fome  fcarce  with  any  •, 
while  others  have  fuch  an  irritability  of  the  nerves  in 
this  cafe,  that  they  cannot,  without  the  greateft  dith- 
culty,  fit  or  (land  ftill  when  they  hear  a  favourite  piece 
of  nmiic  played. 

It  is  conjeClured  by  very  eminent  philofophers,  that 
all  the  fenfations  and  palTions  to  which  we  are  fubjeCl, 
do  immediately  depend  upon  the  vibrations  excited  in 
the  nervous  fluid  above  mentioned.  Hence,  mufical 
founds  have  the  greatelf  power  over  thofe  people  who 
are  of  a  delicate  fenfible  frame,  and  who  have  ftrong 
paffions.  If  it  be  true,  therefore,  that  every  palhon 
in  the  human  nature  immediately  depends  upon  a  cer- 
tain affection  of  the  nervous  fyftem,  or  a  certain  mo- 
'tion  or  vibration  in  the  nervous  fluid,  we  ihall  immedi- 
ately fee  the  origin  of  the  diiTercnt  dances  among  dif- 
ferent nations.  One  kind  of  vibration,  for  inilance, 
raifes  the  pafTions  of  anger,  pride,  &c.  which  are  in- 
difpenfably  neceffary  in  warlike  nations.  The  founds, 
for  fuch  there  are,  capable  of  exciting  a  fimilar  vi- 
bration, would  naturally  conftitute  the  martial  muiic 
among  fuch  nations,  and  dances  conformable  to  it 
would  be  inlUtuted.  This  appears  to  be  the  cafe  par- 
ticularly among  barbarous  nations,  as  we  ftiall  prefent- 
ly  have  occafion  to  remark.  Other  vibrations  of  the 
nervous  fluid  produce  the  paffions  of  joy,  love,  &c. ; 
and  founds  capable  of  exciting  thefe  particular  vibra- 
tions will  immediately  be  formed  into  mufic  for  dan- 
cers of  another  kind. 

As  barbarous  people  are  obferved  to  have  the  ftrong- 
eft  paflions,  fo  they  are  alfo  obferved  to  be  the  moll 
eafily  afFefted  by  founds,  and  the  moft  addifled  to  dan- 
cing. Sounds  to  us  the  moft  difagreeable,  the  dium- 
ming  with  fticks  upon  an  empty  calk,  or  the  noife  made 
by  blowing  into  reeds  incapable  of  yielding  one  mufi- 
cal note  tolerable  to  us,  is  agreeable  mufic  to  them. 
Much  more  are  they  affefled  by  the  found  of  inftru- 
ments  which  have  any  thing  agreeable  in  them.  Mr 
Gallini  informs  us,  that  "  The  fpirit  of  dancing  pre- 
vails almoft  beyond  imagination  among  both  men  and 
women  in  moft  parts  of  Africa.  It  is  even  more  than 
inftinft,  it  is  a  rage,  in  fome  countries  of  that  part  of 
the  globe. — Upon  the  Gold  coaft  efpecially,  the  inha- 
bitants are  fo  paffionately  fond  of  it,  that  in  the  midft 
of  their  hardeft  labour,  if  they  hear  a  perfon  fine,  or 
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any  mufical  inftrumcnt  played,  they  cannot  refrain  from    Dance, 
dancing. — There  are  even  well  attefted  ftories  of  fome  *""" 

negroes  flinging  tliemfelves  at  the  feet  of  an  European 
playing  on  a  fiddle,  intrcating  him  to  dcfift,  unlefs  he 
had  a  mind  to  tire  thtm  to  death  j  it  being  impolTible 
for  them  to  ceafe  dancing  while  he  continued  playing." 
The  fsme  thing  is  found  to  take  place  in  America, 
though,  as  the  inhabitants  of  th.it  continent  are  found 
to  be  of  a  more  fierce  and  barbarous  nature  than  the 
African  nations,  their  dances  are  ftill  more  uncouth 
and  barbarous  than  thofe  of  the  negroes.  "  In  Mexi- 
co, fays  Gallini,  they  have  alio  their  dances  and  mu- 
fic, but  in  the  moft  uncouth  and  barbarous  ftyle.  For 
their  fymphony  they  have  ^vooden  drums,  foraething 
in  form  of  a  kettle-drum,  with  a  kind  of  pipe  or  fla- 
gellet,  made  of  a  hollow  cane  or  reed,  but  very  gra- 
ting to  an  European  ear.  It  is  obferved  they  love 
every  thing  that  makes  a  noife,  how  difagreeable  fo- 
ever  the  found  is.  They  will  alfo  hum  over  lomething 
like  a  tune  when  they  dance  30  or  40  in  a  circle, 
ftretching  out  their  hands,  and  laying  them  on  each 
others  ftioulders.  They  ftamp  and  jump,  and  ufe  the 
moft  antic  geftures  for  feveral  hours,  till  they  are  hear- 
tily weary.  And  one  or  two  of  the  company  lome- 
times  ftep  out  of  the  rings  to  make  fport  for  the  reft, 
by  iliowing  feats  of  adlivity,  throwing  their  lances  up 
into  the  air,  catching  them  again,  bending  backwards, 
and  fpringing  forwards  with  great  agility." 

The  origin  of  dancing  among  the  Greeks  was  moft 
certainly  the  fame  as  among  all  other  nations ;  but  as 
they  proceeded  a  certain  length  in  civilization,  their 
dances  were  of  confequence  more  regular  and  agree- 
able than  thofe  of  the  more  barbarous  nations.  They 
reduced  dancing  into  a  kind  of  regular  fyftem  ;  and  had 
dances  proper  for  exciting,  by  means  of  the  lympathy 
above  mentioned,  any  paffion  whatever  in  the  minds  of 
the  beholders.  In  this  way  they  are  faid  to  have  pro- 
ceeded very  great  lengths,  to  us  abfolutely  incredible. 
At  Athens  it  is  faid,  that  the  dance  of  the  Emneni- 
des  or  Furies  on  the  theatre  had  fo  expreffive  a  cha- 
racler  as  to  ftrike  the  fpeftators  with  irrefiftible  terror  : 
men  -grown  old  in  the  profeflion  of  arms  trembled  ; 
the  multitude  ran  out ;  women  with  child  mifcarried  ; 
people  imaghied  they  faw  in  earneft  thofe  terrible  dei- 
ties commiiTioned  with  the  vengeance  of  heaven  to  pur- 
fue  and  punifli  crimes  upon  earth. 

The  Greeks  had  martial  dances,  which  they  reckon- 
ed to  be  very  ufeful  for  keeping  up  the  warlike  fpirit 
of  their  youth  ;  but  tlie  Romans,  though  equally  war- 
like with  the  Greeks,  never  had  any  thing  of  the  kind. 
This  probably  may  be  owing  to  the  want  of  that  ro- 
mantic turn  for  ^vhich  the  Greeks  were  i'o  remarkable. 
The  Romans  had  no  heroes  among  them,  fuch  as  Her- 
cules, Achilles,  or  Ajax  ;  nor  does  the  whole  Roman 
hiftory  furnilh  an  example  of  a  general  that  made  war 
after  the  manner  of  Alexander  the  Great.  Though  their 
foldiers  were  as  valiant  as  ever  the  Greeks  could  pre- 
tend to  be,  the  objeft  with  them  was  the  honour  of 
the  republic,  and  not  their  own  perfonal  praife.  Hence 
there  was  lefs  fury,  and  much  more  cool  deliberate  va- 
lour, exercifed  by  the  Romans  than  any  other  nation 
whatever.  1  he  paflions  of  pride,  refentment,  obftinacy 
&c.  were  excited  in  them,  not  by  the  mechanical  means 
of  mufic  and  dancing,  but  by  being  taught  that  it  was 
their  chief  honour  to  fight  for  the  republic.     It  does 
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not  however  appear,  tliat  the  Romans  were  at  all  lefs 
'  capable  of   being  affected  in  this  mechanical  manner 
than  the  Greeks.     When  dancing  was  once  introduced, 
it  had  the  very  fame  effects  at  Rome  as  at  Athen'i. 

Among  the  Jews,  dancing  feems  to  have  made  a 
part  of  the  religious  worihip  on  feme  occafions,  as  we 
learn  from  fome  palTages  in  the  Pfalms,  though  we  do 
not  find  either  that  or  finging  pontively  enjoined  as  a 
divine  precept.  In  the  ChriiUan  churches  mentioned 
in  the  New  Tellament,  there  is  no  account  of  dancing 
being  introduced  as  an  ait  of  worihip,  though  it  is  cer- 
tain that  it  was  ufed  as  fuch  in  after  ages.  Mr  Gal- 
lini  tells  us,  that  "  at  Limoges,  not  long  ago,  the 
people  ufed  to  dance  the  round  in  the  choir  of  the 
church  which  is  under  the  invocation  of  their  patron 
faint  ;  and  at  the  end  of  each  pfalm,  inftead  of  the 
Gloria  Patri,  they  iung  as  follows  :  St  Marce/,  praij 
for  vs,  and  we  %vil/  dance  in  honatir  of  ijou. — Though 
dancing  would  now  be  looked  upon  as  the  higheil  de- 
gree of  profanation  in  a  religious  alTembly,  yet  it  is 
certain,  that  dancing,  conlidered  as  an  exprelTion  of 
joy,  is  no  more  a  profanation  tha.n  fmging,  or  than 
limple  fpeaking  ;  nor  can  it  be  thought  in  the  leait 
more  abfurd,  that  a  Chriliian  (hould  dance  for  joy  that 
Jefus  Chrilt  is  rifen  from  the  dead,  than  that  David 
danced  before  the  ark  when  it  was  returned  to  him 
after  a  long  abfcnce. 

Plato  reduces  the  dances  of  the  ancients  to  three 
claffes.  I.  The  military  dances,  which  tended  to  make 
the  body  robuft,  atlive,  and  well  dilpofed  for  all  the 
exercifes  of  war.  2.  The  doraeflic  dances,  which  had 
for  their  object  an  agreeable  and  innocent  rehixation 
and  amufement.  3.  The  mediatorial  dances,  ivhich 
were  in  ufe  in  expiations  and  facrifices. — Of  military 
dances  there  were  two  forts  :  the  gymnopedique  dance, 
or  the  dance  of  children  ;  and  the  enop/ian,  or  armed 
dance.  The  Spartans  had  invented  the  firlt  for  an 
early  excitation  of  the  courage  of  their  children,  and 
to  lead  them  on  infenfiblv  to  the  exercife  of  the  armed 
dance.  This  children's  dance  ufed  to  be  executed  in 
the  public  place.  It  was  compoled  of  tivo  choirs  ;  the 
one  of  grown  men,  the  other  of  children  :  whence,  be- 
ing chiefly  defigned  for  the  latter,  it  took  its  name. 
They  were  both  of  them  in  a  Itate  of  nudity.  The 
choir  of  the  children  regulated  their  motions  by  thofe. 
of  the  men,  and  all  danced  at  the  fame  time,  finging 
the  poems  of  Thales,  Alcman,  and  Dionyfodotus.— 
The  enoplian  or  pijrrhlc  was  danced  by  young  men 
armed  cap-a-pee,  who  executed,  to  the  found  of  the 
flute,  all  the  proper  movements  either  for  attack  or 
for  defence.  It  vras  compoled  of  four  parts.' — 'The 
firft  the  podijm  or  footing  5  -vhich  confifted  in  a  quick 
fliifting  motion  of  the  feet,  fuch  as  was  neceflary  for 
o^^rtaking  a  flying  enemy,  or  for  getting  away  from 
him  v.-hen  an  overmatch. — The  fecond  part  was  the 
xiphifm :  this  was  a  kind  of  mock  fight,  in  which  the 
dancers  imitated  all  the  motions  of  combatants ;  aim- 
ing a  ftroke,  darting  a  javelin,  or  dexteroufly  dodging, 
parrying,  or  avoiding  a  blow  or  thnill.  The  third 
part,  called  the  homos,  confifted  in  very  high  leaps  or 
vaultings,  which  the  dancers  frequently  repeated  for 
the  better  ufmg  themfelves  occafionally  to  leap  over  a 
ditch,  or  fpring  over  a  ^vall.  The  telracomos  was  the 
fourth  and  laft  part  :  this  was  a  fquare  figure,  cxecu- 
■  ted  by  llow  and  majeftic  movements ;  but  it  is  uncer- 


tain whether  this  vras  everywhere  executed  In  the  fame 
manner. 

Of  all  the  Greeks,  the  Spartans  were  thofe  who  mofl 
cultivuicd  the  Pyrrhic  dance.  Athenaus  relates,  that 
they  l:ad  a  law  by  which  they  were  obliged  to  exercife 
their  children  at  it  from  the  age  of  five  years.  This 
warlike  people  conitantly  retained  the  cuftom  of  accom- 
panying their  dances  with  hymns  and  fongs.  The 
following  was  fung  for  the  dance  called  Irichoria,  faid 
to  be  inltituled  by  Lycurgus,  and  wiiich  had  its  name 
from  its  being  compofed  of  three  choirs,  one  ot 
children,  another  of  young  men,  and  the  third  of  old. 
The  old  men  opened  the  dance,  faying,  "  In  time  paft 
we  were  valiant."  The  young  men  anfwered,  "  We 
are  fo  at  prefent."  "  We  fljall  be  itill  more  fo  wherk 
our  time  comes,"  replied  the  chonjs  of  children.  The 
Spartans  never  danced  but  with  real  arms.  In  procefs 
of  time,  ho^vevcr,  other  nations  came  to  ufe  only  wea- 
pons of  wood  on  fuch  occafions.  Nay,  it  was  only  fo 
late  as  the  days  of  Athenxus,  who  lived  in  the  fecond 
century,  that  the  dancers  of  the  Pyrrhic,  inltead  of 
arms,  carried  only  flalks,  ivy-bound  wands  (^thyrfus) 
or  reeds.  Bi«',even  in  Ariftotle's  days,  they  had  be- 
gun to  ufe  thyrfufes  inftead  of  pikes,  and  lighted  tor- 
ches in  lieu  of  javelins  and  Iwords.  With  thefe  torches 
they  executed  a  dance  called  the  conflagration  of  the 
world. 

Of  the  dances  for  amufement  and  recreation,  fome 
were  but  fimply  gambols,  or  Iportive  exercifes,  which 
had  no  character  of  imitation,  and  of  which  the  greater 
part  exift  to  this  day.  The  others  were  more  complex, 
more  agreeable,  figured,  and  were  always  accompanied 
with  finging.  Among  the  firft  or  fimple  ones  was  the 
alcoliafmus  :  ^vhich  confifted  in  jumping,  \vdth  one  foot 
only,  on  bladders  filled  with  air  or  wine,  and  rub- 
bed on  the  outfide  with  oil.  The  dtfpodium  was  jumped 
with  both  feet  clofe.  The  kybejlejis  was  what  is  called 
in  this  country  the  fomerfet. — Of  the  fecond  kind  was 
that  called  the  wine-prefs,  of  which  there  is  a  defcription 
in  Longinus,  and  the  Ionian  dances :  thefe  laft,  in  thd 
original  of  their  inftitution,  had  nothing  but  what 
was  decent  and  modeft  ;  but,  in  time,  their  movements 
caoae  to  be  fo  depraved,  as  to  be  employed  in  expref- 
fing  nothing  but  voluptuoufnefs,  and  even  the  groflell 
obfcenity. 

Among  the  ancients  there  were  no  feftivals  nor  reli-- 
gious  affemblies  but  what  were  accompanied  with  fonge 
and  dances.  It  was  not  held  poftible  to  celebrate  any 
myftery,  or  to  be  initiated,  without  the  intervention  ot 
thefe  two  arts.  In  lliort,  they  were  looked  upon  to  be 
fo  effential  in  thefe  kinds  of  ceremonies,  that  to  exprefs 
the  crime  of  fuch  as  were  guilty  of  revealing  the  facred 
myfteries,  they  employed  the  word  iheijla-,  "  to  be  out 
of  the  dance."  The  moft  ancient  of  thefe  religious 
dances  is  the  Bacchic  ;  which  was  not  only  confecratej 
to  Bacchus,  but  to  .all  the  deities  whofe  feftival  was  ce- 
lebrated with  a  kind  of  enthufiafm.  The  moft  grave 
and  majeltic  was  the  kyMrchematic  ;  it  was  executed  to 
the  lyre,  and  accompanied  with  the  voice.  At  his  re- 
turn from  Crete,  Thefeus  ioftituted  a  dance  at  which 
he  himfelf  alTifted  at  the  head  of  a  numerous  and  fplen- 
did  band  of  youlhs,  round  the  altar  of  Apollo.  The 
dance  was  compofed  of  three  parts  :  xhejlropke,  the  an^ 
tifirophe,  and  t\itJlalionary.  In  the  ftrophe,  the  move> 
ments  were  from  the  right  to  the  left  j  in  the  antiftro- 
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D»ncs-  p'lK%  from  tlie  left  to  the  riglit.  In  the  ftationary,  they 
danced  before  the  altur ;  fo  that  the  ftationaiy  did  not 
mean  an  abfolute  paufe  or  rell,  but  only  a  more  flow 
or  grave  movement.  Plutarch  is  perfuaded,  that  in 
this  dance  there  is  a  profound  myftcry.  He  thinks,  that 
by  the  ftrophe  is  indicated  the  motion  of  the  world  from 
eaft  to  weft  ;  by  the  antillrophe,  the  motion  of  tlie  pla- 
nets from  the  well  to  the  call  ;  and  by  the  ftationary, 
the  (lability  of  the  earth.  To  this  dance  Thtleus  gave 
the  name  of  geranos,  or  "  the  crane  ;"  becaufe  the  fi- 
gures which  charafterifed  it  bore  a  refemblance  to  thofe 
defctibed  by  cranco  in  their  flight. 

With  regard  to  the  modern  pra£lice  of  dancing  as 
an  art,  there  are  few  direi^ions  that  can  be  of  much  fer- 
vice.  The  following  is  extrafled  from  Mr  Gallini's 
defcription  of  the  feveral  fteps  or  movements. 

"  The  dancing  (fays  he)  is  generally  on  a  theatre, 
or  in  a  faloon  or  room.  At  the  theatre  there  are  four 
parts  to  be  confidered.  I.  The  neareft  front  to  the 
fpeftators.  2,  and  3.  The  two  fides  or  wings.  4.  The 
fartliell  front  from  the  fpeftators. 

"  In  a  faloon  or  room,  the  place  in  which  are  the 
fpeflators  decides  the  appellation  refpefnvely  to  them 
of  right  and  left.  The  dancer  Ihould  place  himfelf  In 
as  advantageous  a  point  of  view  to  them  as  poflTible. 

"  In  the  dance  itfelf,  there  are  to  be  diflinguifhed, 
the  attitude  of  the  body,  the  figure,  the  pofition, 
the  bends,  the  rifings  or  leaps,  the  lleps,  the  cabriole, 
the  fallings,  the  Aides,  the  turns  of  the  body,  the 
cadences. 

"  The  altitude  of  the  body  requires  the  prefenting 
one's  felf  in  the  moft  graceful  manner  to  the  com- 
pany. 

"  The  figure  is  to  follow  the  track  prefcrlbed  to  the 
fteps  in  the  dance. 

"  The  pofition  is  that  of  the  varied  attitudes,  which 
muft  be  at  once  ftriking  and  eafy,  as  alfo  of  the  diffe- 
rent exertions  of  the  legs  and  feet  in  dancing. 

"  The  bends  are  infleftions  of  the  knees,  of  the 
body,  of  the  head,  of  the  arms. 

"  The  rifiings  are  the  contrail  to  the  bends,  the  ex- 
tenfion  of  the  knee.  One  of  thefe  two  motions  necef- 
farily  precedes  the  other. 

"  The  fiep  is  the  motion  by  the  foot  or  feet  from 
one  place  to  another. 

"  The  leap  is  executed  by  fpringing  up  into  the  air ; 
it  begins  with  a  bend,  and  proceeds  mth  a  quick  ex- 
tenfion  of  the  legs,  fo  that  both  feet  quit  the  ground. 

"  I'he  cabriole  is  the  crofling,  or  cutting  of  capers, 
during  the  leap,  before  the  return  of  the  feet  to  the 
ground. 

"  The  falling  is  the  return  of  the  feet  to  the  ground, 
by  the  natural  gravitation  of  the  body. 

"  The  fiide  is  the  adlion  of  moving  the  foot  along 
the  ground  without  quitting  it. 

"  The  turn  is  the  motion  of  the  body  towards 
either  fide,  or  quite  round. 

"  The  cadence  is  the  knowledge  of  the  different 
nieafui-es,  and  of  the  times  of  movement  the  moft  mark- 
ed in  the  mufic. 

"  The  track  is  the  line  marked  by  the  dance  :  it 
may  be  either  ftraight  or  curve,  and  is  fufceptible  of  all 
the  inflections  correfpondent  to  the  various  dcfigns  of 
the  compofer.  There  are  the  right,  the  diametral 
line,  the  circular  line,  and  the  oblique  line.     The  right 
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line  is  that  which  goes  Icngthwifs,  reckoning  from  one 
end  of  the  room  towards  the  other.  The  diametral  line  ^ 
is  acrofs  the  room,  from  one  fide  to  the  other.  The 
circular  line  is  waving,  or  undulatory,  from  one  place 
to  another.  The  oblique  line  proceeds  obliquelv  from 
one  quarter  of  the  room  towards  anotlier. — Each  of 
thefe  lines  may  direftly  or  feparately  form  the  dancer's 
track,  diverfified  with  ileps  and  pofitions. 

"  The  regular  figure  is  when  two  or  more  dancers 
move  in  contrary  direflions  ;  that  is  to  fay,  that  v.he/i 
one  moves  towards  the  right,  the  other  moves  to  the 
left.  The  irregular  line  is  when  the  couples  figuring 
together  are  both  on  the  fame  fide. 

"  Commonly  the  man  gives  the  right  hand  to  the 
lady  in  the  beginning  or  ending  of  the  dance, '  as  we 
fee  in  the  minuet,  louvre,  Sic. 

"  When  a  great  number  of  dancers  figure  together, 
they  are  to  execute  the  figure  agreeably  to  the  compo- 
fition  of  the  dance,  with  fpecial  attention  to  keep  an 
eye  conflantly  on  the  partner.  When,  in  any  given 
dance,  the  dancers  have  danced  for  fome  time  in  the 
fame  place,  the  track  is  only  to  be  confidered  as  the 
conduflor  of  the  fleps,  but  not  of  \.\\t  figure  ;  but  when 
the  dance  continues,  without  being  confined  to  the 
fame  place,  then  the  track  mufl  be  confidered  as  the 
condudlor  both  of  the  fteps  and  of  the  figure. 

"  Now,  to  obferve  the  figure,  the  dancer  mufl  have 
placed  himfelf  at  the  beginning  of  the  track  upon 
which  he  is  to  dance,  and  comprehend  the  figure  before 
he  himfelf  begins  it.  He  is  to  remark  and  conceive 
whether  the  figure  is  right,  diametrical,  circular,  or  ob- 
lique ;  if  it  is  progrefl^ive  or  retrogrelTive,  or  to^vards 
the  right  or  left.  He  fhould  have  the  air  played  or 
fung  to  him,  to  underftaiid  the  movement. — Where  the 
tracks  crofs  one  another,  the  fteps  of  each  of  the  couples 
muft  leave  a  fufficient  diftance  between  them  not  to 
confufe  the  figure. 

"  There  are  commonly  reckoned  ten  kinds  of  pofi- 
tions, which  are  divided  into  true  andfial/e,  five  each. — 
There  are  three  principal  parts  of  the  foot  to  be  obfcr- 
ved  ;  the  toes,  the  heel,  and  the  ancle. 

"  The  true  pofitions  are  when  the  two  feet  are  in  a 
certain  uniform  regularity,  the  toes  turned  equally  cut- 
wards. — The  falfe  are  divided  into  regular  and  irregu- 
lar. They  differ  from  the  true,  in  that  the  toes  are  either 
both  turned  inwards  ;  or  if  the  toes  of  one  foot  are 
turned  outwards,  the  others  are  turned  inwards. 

"  In  the  firft  of  the  true  pofitions,  the  heels  of  the 
two  feet  are  clofe  together,  fo  that  they  touch ;  the 
toes  being  turned  out.  In  the  fecond,  the  two  feet  are 
open  in  the  fame  line,  fo  that  the  diftance  between  the 
two  heels  is  precifely  the  length  of  one  foot.  In  the 
third,  the  heel  of  one  foot  is  brought  to  the  ancle 
of  the  other,  or  feems  to  lock  in  ^vith  it.  In  the  fourth 
the  two  feet  are  the  one  before  the  other  a  foot's  length 
diftance  between  the  two  heels,  ivhich  are  on  the  fame 
line.  In  the  fifth,  the  two  feet  are  acrofs,  the  on* 
before  the  other ;  fo  that  the  heel  of  one  foot  is  di- 
reftly  oppofite  to  the  toes  of  the  other. 

"  In  tlic  fitrt  of  the  falfe  pofitions,  the  toes  of  both 
feet  are  turned  inwards  fo  that  they  touch,  the  heels 
being  open.  The  fecond  is,  when  the  feet  are  afunder 
at  a  foot's  diftance  between  the  toes  of  each,  which  are 
turned  inward,  the  heels  being  on  a  line.  The  third 
is,  ivhen  the  toes  of  one  foot  are  turned  outivards,  the 
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n  if.ce.  otiier  inu-ards,  fo  that  the  two  feet  form  a  parallel. 
•— ^.~~-'  T-he  fourth  is,  when  the  toes  of  the  two  feet  are  turn- 
ed inwards  ;  but  the  toes  of  one  foot  are  brought  nearer 
the  ancle  of  the  other.  Th;  fifih  is,  when  the  toes  of 
the  two  feet  are  turned  inwards,  bat  the  heel  ot  one 
foot  is  oppofite  to  the  toes  of  the  other. 

"  There  are  mixed  pofitlons,  compofed  of  the  true 
and  falfe  in  combination  ;  which  admit  of  fuch  infi. 
iiite  variety,  and  are  in  their  nature  fo  unfufceiitible 
of  defcription  by  words,  that  it  is  only  the  fight  of  the 
performance  that  can  give  any  tolerable  idea  of  them. 

"  Of  the  bends  of  the  knee  there  are  two  kinds  ; 
the  one  fimfi/e,  the  other  forced.  The  fimple  bend  is 
an  inflection  of  the  knees  without  moving  the  heel, 
and  is  executed  with  the  foot  flat  on  the  ground.  The 
forced  bend  is  made  on  the  toes  with  more  force  and 
lower. 

"  Much  is  to  be  obfcrved  on  the  head  oijieps.  Firrt, 
not  to  make  any  movement  before  having  put  the  body 
in  an  upright  pollure,  firm  on  the  haunches. 

"  Begin  with  the  indeilion  of  the  knee  and  thigh  ; 
advance  one  leg  foremoft,  -with  the  ivhole  foot  on  the 
ground,  laying  the  Ikefs  of  the  body  on  the  advanced 
leg. 

"  There  are  fome  who  begin  the  ftep  by  the  point 
of  the  toes  ;  but  that  has  an  air  of  theatrical  affefta- 
tion.  Nothing  can  be  more  noble  than  a  graceful  eafe 
and  dignity  of  ftep.  The  quantity  of  ileps  ufed  in 
dancing  are  almoft  imuimerable  :  they  are  neverthelefs 
reducible  under  five  denominations,  which  may  ferve 
Tvell  enough  to  give  a  general  idea  of  the  diflferent 
movements  that  may  be  made  by  the  leg,  viz.  the  di- 
reft  ilep,  the  open  ftep,  the  circular  flep,  the  twifted 
ftep,  and  the  cut  ftep. 

"  The  direB  ftep  is  when  the  foot  goes  upon  a  right 
line,  either  forwards  or  backwards. 

"  The  npen  ftep  is  when  the  legs  open.  Of  this  ftep 
there  are  three  kinds  :  one  when  they  open  outwards  ; 
another,  when,  defcribing  a  kind  of  circle,  they  forra 
.m  in-knee'd  figure  ;  a  third,  when  they  open  lidewife  ; 
this  is  a  fort  of  right  ftep,  becaule  the  figure  is  in  a 
right  line. 

"  The  round  is  when  the  foe*,  in  its  motion,  makes 
a  circular  figure,  either  inwards  or  outwards. 

"  I'he  twijied  ftep,  or  pas  torlille,  is  when  the  foot 
in  its  motions  turns  in  and  out.  There  are  three  kinds 
of  this  ftep  ;  one  forwards,  another  backwards,  and  the 
third  fidelong. 

"  The  cut  Ilep  is  when  one  leg  or  foot  comes  to 
ftrike  againrt  the  other.  There  are  alio  three  forts  of 
this  ftep  ;  backwards,  and  fidelong. 

"  The  fteps  may  be  accompanied  with  bendings, 
rilmgs,  leaps,  cabrioles,  fallings.  Hidings,  the  foot  in 
the  air,  the  tip-toe,  the  reft  on  the  heel,  quarter-turns, 
half -turns,  three-quarter  turns,  and  whole  turns. 

"  There  may  be  praflifed  three  kinds  of  bends,  or 
fwikhigs,  in  the  fteps ;  viz.  bending  before  the  ftep 
proceeds,  in  the  acl  of  ftepping,  and  at  the  laft  of  the 
fteps. 

"  The  beginning  or  initial  fink-pace  is  at  the  firft 
letting  off,  on  advancing  the  leg. 

"  The  bend  in  the  aft  of  ftepping  continues  the 
march  or  walk. 

"  The  final  fink-gace  clofes  the  inarch . 
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"  The  rifing  Is  juft  the  reverfe  of  the  bend,  or  fink-     D.»iief. 
pace,  which  lliall  have  preceded  it.  v~— 

"  Some  great  maftcrs  in  the  art  of  dancing,  having 
obferved  that  muftc,  wliicli  is  infeparable  from  it,  was 
capable  of  being  preferved  and  convc;  ed  by  the  muii- 
cal  charaftcrs,  imagined  by  analogy,  that  the  like  ad- 
vantage could  be  procured  to  the  compoiltion  of  dan- 
cers. Upon  this  plan  they  attem|it  what  is  called 
the  clioroirraplnj,  an  art  whicli  they  fuppofe  was  cither 
utterly  unknown  to  the  ancients,  or  not  tranfmitted  to 
us  from  them. 

"  It  may  indeed  be  eafily  allo^ved,  that  the  track  or 
figure  of  a  dance  may  be  determined  by  written  or  en- 
graved hues  •,  but  thofe  lines  will  nccelTarily  appear  fo 
perplexing,  fo  intricate,  fo  difficult,  if  not  impoftiblc 
to  feize  in  their  various  relations,  that  they  are  only 
fit  to  difguft  and  difcourage,  without  the  poftlbility  of 
their  conveying  a  fatisfaftory  or  retainable  inllruftion. 
— Wlience  it  is,  that  the  article  Choro^raplij  in  the 
French  Encijclopedie  is  univerfally  exploded  as  unintel- 
ligible and  ufelefs :  though  nothing  more  than  an  ele- 
mentary indication  of  the  art  ;  and  an  explanation, 
fuch  as  it  is,  of  fome  of  the  technical  terms  of  it." 

Sia^e-DANCRS.  The  Greeks  were  the  firft  who  mil- 
led the  dance  to  their  tragedies  and  comedies ;  not 
indeed  as  making  part  of  thofe  fpeclacles,  but  merely 
as  an  acceiTary. 

The  Romans,  as  ufual,  copied  after  the  Greeks ; 
but  in  the  reign  of  Auguftus  they  left  their  inftruftors 
far  behind  them.  Two  very  extraordinary  men  made 
their  appearance  at  that  time  :  they  invented  a  new 
fpecies  of  entertainment,  and  carried  it  to  an  aftoniih- 
ing  degree  of  perfeftion.  Nothing  was  then  talked  of 
but  the  wonderful  talents  and  amazing  performances 
of  Pylades  and  Bathylus,  who  were  the  firft  to  in- 
troduce among  the  Romans  what  the  French  call  the 
ba//el  d''aBion,  wherein  the  performer  Is  both  aftor  and 
dancer. 

Pylades  undertook  the  hard  talk  of  reprefenting, 
with  the  afllftance  of  the  dance  alone,  ftrong  and  pa- 
thetic fituations.  He  fucceeded  perhaps  beyond  his 
own  expeftation,  and  may  be  called  the  fatlier  of  that 
ftyle  of  dancing  which  is  known  to  us  by  the  name  of 
grave  or  ferious  pantomime. 

Bathylus  an  Alexandrian  and  a  freedman  of  Me- 
cenas,  took  upon  himfelf  to  reprefent  fuch  fubjefts  as 
required  a  certain  livelineis  and  agility.  He  was  hand- 
fome  in  his  perfon  ;  and  the  two  great  fcourges  of 
Roman  follies,  Pcrfius,  and  efpecially  Juvenal,  fpeak 
of  him  as  the  gallant  of  every  ^voman  in  Rome.  The 
latter,  in  his  cynic  ftyle,  even  goes  fo  far  as  to  fay, 
that  when  Bathylus  performed  the  dance  called,  after 
the  name  of  a  celebrated  female  dancer,  Clicromenos- 
Leda,  the  graveft  matron  \vas  turned  off  her  guard, 
and  the  young  virgin  longed  for  the  dancer's  ad- 
dreflcs. 

Nature  had  been  exceflively  partial  to  thofe  Ivio 
men.  They  were  endowed  witli  genius,  and  all  the 
exterior  charms  that  could  capti\ate  the  eye.  By  their 
ftudy,  application,  and  the  delire  to  eflablifti  a  lafthig 
reputation,  they  difplayed  to  the  greateft  advantage 
all  the  relources  which  the  art  of  dancing  could  fupply. 
'J'hefe,  like  two  phenomena,  dilappeared,  and  nevei 
did  the  world  fee  "  tjwir  like  >gain."      Government 
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r>.>nce.     -iNithJrew  its  proteflion  ;  the  art  gradually  funk  into  ob- 

— ~\ fcurity,  and  became  even  entirely  forgotten  on  the  ac- 

cellion  of  Trajan  to  the  emiiire. 

Thus  buried  with  the  other  arts   in   entire  obllvon, 
tlancing  remained  uncultivated  till  about  the  15th  cen- 
tury, wlien  ballets  were  revived  in  Italy  at   a  magnifi- 
cent entertainment  given  by  a  nobleman  of  Lombardy 
'  at  Tortona  on  account  of  tne  marriage  between  Galeas 

duke  of  Milan  atid  Ifabella  of  Arragon.  Every  re- 
lource  that  poetry,  raufic,  dancing,  and  machinery 
could  fupply,  was  employed  and  exhaufted  on  the  occa- 
fion.  The  delcription  given  of  To  fuperb  an  entertain- 
ment excited  the  admiration  of  all  Europe,  and  excited 
the  emulation  of  feveral  men  of  genius,  who  improved 
the  hint  to  introduce  among  their  countrymen  a  kind  of 
Ipeftacle  equally  pleafing  and  novel. 

It  would  feem,  ho^vever,  that  at  firft  the  women  had 
no  ihare  in  the  public  or  theatrical  dance  ;  at  leaft  we 
do  not  fee  them  mentioned  in  the  various  entertain- 
ments given  at  the  opera  in  Paris  till  the  2 ill  of  Jan- 
ary  1681,  when  the  then  dauphinefs,  the  princefs  of 
,Conti,  and  fome  other  ladies  of  the  firft  diilinftion  in 
the  court  of  Louis  XIV.  performed  a  ballet  with  the 
cpera  called  Le  Trioinphe  de  l^  Amour.  This  union  of 
the  two  fexes  ferved  to  enliven  and  render  the  fpeflacle 
more  pleafing  and  more  brilliant  than  it  ever  was  at 
any  other  period.  It  was  received  with  fo  much  ap- 
plaufe,  that  on  the  i6th  of  May  following,  when  the 
fame  opera  was  afted  in  Paris  at  the  theatre  of  the  Pa- 
lais Royal,  it  was  thought  indifpenfable  for  the  fuccefs 
of  that  kind  of  entertainment  to  introduce  female  dan- 
cers. They  have  continued  ever  fince  to  be  the  princi- 
pal fupport  of  the  opera.- 

The  dance  is  now  in  fuch  commendation,  that,  par- 
ticularly in  France,  the  opera-hotife  feems  rather  an 
academy  for  dancing  than  calculated  for  the  reprefen- 
tation  of  lyric  poems.  The  difgufting  and  immoderate 
length  of  their  recitatives  is  one  of  the  chief  caufes  of 
that  general  tafte  for  dancing  which  prevails  amongft 
them.  A  wit  being  alked  one  day  \vhat  could  be  done 
to  keep  up  an  opera  threatened  with  a  moll  complete 
damnation  ?  "  Do  !  (fays  he)  ;  why,  lengthen  the 
dances  and  fliorten  the  petticoats."  So  evident  it  is, 
that  finging,  though  apparently  the  chief  purpofe  of  an 
opera,  is  by  no  means  the  molt  pleafing  part  of  the  en- 
£;rtainment  for  the  fpeftators. 

Thus,  what  was  at  firft  introduced  as  a  mere  accef- 
fary  to  the  mufical  performance,  became  in  procefs  of 
time  its  only  fupport;  and  this  circumftance  excited 
the  emulation  of  feveral  eminent  ballet-mafters.  The 
art,  however,  of  compofing  thofe  grand  dances,  which 
are  now  fo  much  admired,  was  for  many  years  in  a  ftate 
of  infancy,  till  Monfieur  Noverre  ftept  forth  and  gave  it 
that  degree  of  perfeftion  which  it  feems  impoftible  to 
exceed.  This  celebrated  ballet-mafter  and  performer, 
in  a  work  lately  publillied,  has  with  great  elegance  and 
Ligenuity  delineated  the  nature,  objefts,  and  powers  of 
dancing,  enumerated  the  proper  requifites  to  give  it  ef- 
feft,  and'  ftiown  how  much  it  may  be  ermobled  by  an 
.  acquaintance  with  the  kindred  arts. 

Ballets  he  obferves,  have  hitherto  been  the  faint 
Iketches  only  of  what  they  may  be  one  day.  An  art 
entirely  fubfervient,  as  this  is,  to  tafte  and  genius,  may 
receive  daily  variation,-  and  improvements.  Hiftory, 
fainting,  mythology,  poetry,  all  join  to  raife  it  from 
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that  obfcutlty  in  which  it  lies  buried  j  and  it  is  truly 
furprifing,  that  compofers  have  hitherto  difdained  fo 
many  valuable  rcfources. 

According  to  our  author,  the  reafon  why  this  art 
has  remained  fo  long  in  its  infancy,  is  becaufe  its  ef- 
fects have  been  reftrained  to  the  tranfitory  ones  of 
fire-works  calculated  only  to  pleafe  the  eye  :  and  it 
never  was  fuppufcd  to  have  powers  fuflicient  to  fpeak 
to  the  lieart  :  whereas  it  may  vie,  he  fays,  ^vith  the  beft 
dramatic  pitces,  prove  equally  interefting,  and  capti- 
vate the  fpeiJlator  by  the  charms  of  the  moft  complete 
illufion. 

If  ballets,  therefore,  fays  he,  "  are  for  the  moft 
part  unintercfting  and  uniformly  dull  :  if  ihty  fail  in 
the  charaftevillic  cxpreflion  which  conftitutes  their  ef- 
fence,  the  defeft  does  not  originate  from  the  art  itfelf, 
but  Ihould  be  afcribcd  to  the  artifls.  Are  then  the 
latter  to  be  told  that  dancing  is  an  imitative  art  ?  I  am 
indeed  inclined  to  think  that  they  know  it  not,  fince 
we  daily  fee  the  generality  of  compofers  facrifice  the 
beauties  of  the  dance,  and  give  up  the  graceful  naivele 
of  ftntiment,  to  become  the  fervile  copyifts  of  a  certain 
number  of  figures,  known  and  hackneyed  for  above  a 
century,  fo  that  the  ballets  of  Phaeton,  or  of  any  an- 
cient opera,  revived  by  a  modem  compofer,  would 
prove  io  very  fimilar  to  former  ones,  that  one  would 
think  they  have  undergone  no  alteration,  and  are  the 
fame  in  every  ftep. 

"  Ballet-mafters  (hould  confult  the  produftions  of 
the  moft  eminent  paimters.  This  would  bring  them 
nearer  to  nature,  and  induce  them  to  avoid,  as  often 
as  poflible,  that  fymmetry  of  figures,  which,  by  repeat- 
ing the  objeifl,  prefent  two  different  piclures  on  one 
and  the  fame  canvas. 

"  Thofe  fymmetrical  figures  from  right  to  left,  ac- 
cording to  my  judgment,  are  fupportable  only  in  the 
entrees,  which  are  not  meant  to  exprefs  any  thing  in 
particular,  but  are  only  calculated  to  afford  fome  relief 
to  the  principal  dancers.  They  may  be  introduced  in 
a  general  dance  at  the  conclufion  of  an  entertainment  ; 
they  may  alfo  be  admitted  in  xht  pas  of  four,  fix,  &c. 
though  in  my  opinon  it  be  ridiculous  even  in  this  cale 
to  prefer  the  difplay  of  bodily  ftrength  and  agility  to 
expreflion  and  fentiment.  But  fuch  figures  muft  give 
way  to  nature  in  what  ive  call  ballets  d''aBion.  An  in- 
ftance,  though  perhaps  not  very  forcible,  may  ferve  to 
elucidate  and  fupport  my  argument. 

"  At  the  fudden  and  unexpected  appearance  of  fome 
young  fauns,  a  troop  of  nymphs  take  themfelves  to 
flight  with  equal  affright  and  precipitation.  The 
former  are  in  purfuit  of  the  latter  with  that  eager- 
nefs  which  the  very  hope  of  pleafure  can  infpire. 
Now  they  flop  to  obferve  what  imprelTion  they  ha\e 
made  on  the  nymphs ;  thefe  at  the  fame  time,  and  for 
a  fimilar  reafon,  check  their  career ;  with  fear  they 
furvey  their  purfuers,  endeavour  to  guefs  at  their  inten- 
tions, and  proinde  for  a  retreat  to  fome  fpot,  where 
they  may  reft  fecure  from  the  dangers  that  threaten 
them.  Both  troops  now  join,  the  nymphs  refift,  defend 
themfelves,  aird  at  laft  effedt  their  efcape  ^vith  no  lefs 
fwiftneTs  than  dexterity. 

"  This  I  call  a  bufy  aflive  fcene,  in  which  the 
dance,  as  it  ^^•ere,  fhould  fpeak  with  energy.  Here 
ftudled  and  fymmetrical  figures  cannot  be  introduced, 
without  a  manifeft  violation  of  the  truth,  without  de- 
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J5.ir.cf.     ftrovinj-  tlic  rules  of  probability,  and  without  wealcen- 

—\^~-^  Jng  the   ailion  and   leflening    the    effeft. — This  fcene 

iliould  be  conlpiciwus ;  for  its  beautiful  diforder,  and 

the  art  of  the  compofer,  mult  here  be  the  handmaids  of 

nature, 

"  A  ballet-mafter,  devoid  of  tafte  and  difcernment, 
■vvill  make  of  this  a  mechanical  piece  of  dancing,  and 
thus  deprive  it  of  the  effect  it  uas  calculated  to  pro- 
duce, for  want  ot  entering  into  the  fpirit  of  it.  His 
nymphs  and  fauns  will  be  arranged  upon  a  parallel 
line  :  he  vvill  place  the  former  in  attitudes  awkwardly 
uniform,  and  infill  on  the  latter  holding  up  their  arms 
to  an  even  altitude  ;  rather  than  deviate  from  the 
beaten  path,  and  the  antique  rules  of  opera-dancing, 
he  vvill  cautioully  avoid  to  have,  on  the  right  and 
left,  his  nymphs  placed  in  unequal  numbers,  but  will 
reduce  a  fcene  ot  aftion,  which  ought  to  be  fupported 
with  fpirit,  to  an  exercife  equally  affefted  and  unin- 
terelling. 

"  Perhaps  fome  ill-difpofed  critics,  fo  far  ftrangers 
to  the  art  as  not  to  judge  of  it  from  its  various  cfFefls, 
will  maintain,  that  the  above  fcene  (hould  prefent  only 
two  different  objefts,  the  one  pourtrayed  in  the  love- 
lick  fauns,  the  other  expreffed  by  the  affright  of  the 
nymphs.  But  how  many  fliades  may  ferve  to  embel- 
liih  thofe  piftures  ?  how  varied  may  be  the  flrokes 
of  the  pencil  ?  how  oppofite  the  lights  ?  and  what  a 
number  of  tints  ought  .to  be  employed  in  order  to 
draw  from  this  twofold  fituation  a  multiplicity  of  ima- 
ges, each  more  lively  and  fpirited  than  the  other  ? 

"  As  all  men  fhare  the  fame  pafTions,  and  thcfe  dif- 
fer in  proportion  to  their  fenfations  and  feelings,  they 
may  therefore  be  worked  upon  more  or  lels  powerful- 
ly in  proportion  as  they  manifeft  themfelves  outward- 
ly with  more  or  lefs  force  and  impetuofity.  This 
principle  once  acknowledged,  and  nature  indeed  en- 
forces it  daily,  it  would  certainly  be  more  to  the  pur- 
pofe  to  diverfify  the  attitudes  and  vary  the  ciprefTion  ; 
for  then  the  pantomime  aflion  of  each  perfonage 
would  be  diverted  of  a  difgufling  uniformity.  The 
truth  of  imitation  and  the  fkill  of  the  painter  would 
conlpicuoufly  appear  in  giving  a  different  afpeft  to 
the  features,  fome  of  them  exprefling  a  kind  of  fe- 
rocity, others  betraying  lefs  eagernefs,  thefe  calling  a 
more  tender  look ;  and  to  the  reft,  the  languilhing 
air  of  voluptuoufnefs.  The  fketch  of  this  firlf  pifture 
rtaturally  leads  to  the  compoiition  of  the  fecond  :  here 
fome  nymphs  appear  divided  between  fear  and  defire  ; 
there  fome  others  exprefs  by  the  contraft  of  their  at- 
titudes the  various  emotions  of  their  foul.  Some 
are  more  fcornful  than  their  companions,  whilfl  others 
betray  a  curiofity  equal  to  their  fears.  This  enfemble 
gives  life  to  the  whole  picture,  and  is  the  more  plea- 
iing  that  it  is  perfedfly  confiftent  with  nature.  From 
this  expolition,  you  wall  not  hefitate  to  agree  with  me, 
that  fymmetry,  the  offspring  of  art  itfelf,  Ihould  never 
find  place  in  the  ballets  d''aflion. 

"  I  fhall  beg  leave  to  inquire  of  all  thofe  who  rea- 
fon  from  habitual  prejudice,  whether  they  will  look 
for  their  favourite  fymmetry  in  a  herd  of  fheep  flying 
from  the  wolf,  or  among  wretched  peafants  leaving 
their  huts  and  fields,  in  order  to  fhelter  them- 
felves from  the  fury  of  a  party  of  enemies  ?  By  no 
means.  But  the  art  lies  in  concealing  art  itfelf:  my 
aim   is  by  no  means  to  introduce  diforder  and  confu- 
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iion  ;  on  tl;c  contrary,  I  will  have  regularity  even  in 
irregularity.  What  I  moll  iniill  on  is,  the  iittro- ' 
ducing  of  well-concerted  groups,  fituations  forcibly 
exprelfed,  but  never  beyond  nature,  and  above  all,  a 
certain  eafe  in  the  compofition,  which  betrays  not  the 
labour  of  the  compoler.  As  for  the  figures,  they  arc 
likely  to  pleai'e  only  in  proportion  as  they  quickly 
fucceed  each  other,  and  are  deviled  with  equal  tafte 
and  elegance." 

A  ballet  pcrfetl  in  all  its  parts,  our  author  proceeds 
to  obferve,  is  a  pifture  drawn  from  life,  of  the  man- 
ners, drefl'cs,  ceremonies,  and  culloms  of  all  nations. 
It  muff  therefore  be  a  complete  pantomime,  and 
through  the  eyes  fpeak,  as  it  were,  to  the  very  foul 
of  the  Ipeftator.  If  it  wants  exprc^ion,  if  it  be  de- 
ficient in  point  of  fituation  and  fcenery,  it  degenerates 
into  a  fpeftacle  equally  flat  and  monotone. 

According  to  Plutarch,  a  ballet  is,  if  the  exprcffioit 
may  be  allowed,  a  mute  converfation,  or  a  fpeaking 
and  animated  pifture,  whole  language  confifls  of  mo- 
tions, figures,  and  gefturcs. — Thefe  figures,  fays  our 
author,  are  unlimited  in  their  number,  becaufe  there 
are  a  thoufand  things  that  the  ballet  may  exprefs. 
Phrynicus,  one  of  the  oldefl  tragedy  w  riters,  fays,  tlwt 
he  could  find  in  our  ballet  as  many  figures  as  the  fea 
rolls  waves  in  a  high  winter  tide. 

A  well-compofed  ballet,  therefore,  may  do  v,itliOut 
the  afliftance  of  words  :  M.  Noverre  even  remarks  that 
thefe  only  ferve  to  weaken  the  aftion,  and  partly  dellroy 
its  effeils.  He  has  no  opinion  of  a  pantom!n;e  which, 
in  order  to  be  underftood,  muft  borrov;  the  help  of  a 
verbal  explanation.  "  Any  ballet  whatever  (fays  he) 
deftitute  of  intrigue,  aflion,  and  intcreft,  difplaying- 
nutliing. more  than  the  mechanical  beauties  of  the  art, 
and  though  decorated  with  a  pompous  title,  utiintel- 
ligible  throughout,  is  not  unlike  thofe  portraits  and 
piclures  to  which  the  painters  of  old  fublc.i.,cd  the 
names  of  the  perfonages  and  aiSio-.s  they  meant  to  re- 
prefent  :  becaufe  they  were  impcrfeft  in  point  of  imi- 
tation, the  fituations  weakly  expreffed,  the  outlines  in- 
corretl,  and  the  colours  unfeemly. 

"  When  dancers  (hall  feel,  and,  Proteus-like,  trans- 
form themfelves  into  various  fhapes  to  exprefs  to  the 
life  the  conflift  of  pafTsons ;  when  their  features,  their 
very  looks,  fhall  Ipeak  their  inward  feelings  ;  when 
extending  their  arms  beyond  the  narrow  circle  pre- 
fcribed  by  the  rigid  rules  of  pedantry,  and  with  equal 
grace  and  judgment  giving  them  a  fuller  fcope,  they 
Ihall  by  proper  fituations  dclcribe  the  gradual  and  fuc- 
CrfRve  progrefs  of  the  pafTions  ;  when,  m  fin»,  they 
call  good  fenfe  and  genius  to  the  affiflance  of  their  art ; 
then  they  may  expeft  to  diftinguifli  themfelves ;  ex- 
planatory fpeeches  will  become  ufclefs  ;  a  mule  but 
powerful  eloquence  will  be  fubflituted  to  much  better 
effeft  ;  each  motion  will  be  a  fentence  ;  every  attitude 
will  pourtray  a  fituation  ;  each  gefture  convey  a  thought, 
and  each  glance  a  new  fentiment  :  every  part  will 
pleafe,  becaufe  the  whole  will'  be  a  true  and  faithful 
imitation  of  nature. 

A  ballet,  in  whatever  flyle  it  may  be,  fhould,  ac- 
cording to  Arifiolle,  be  i  om.pofed,  as  well  as  poetrv, 
of  two  different  parts,  which  he  calls  parts  of  quality 
and  parts  of  quantity.  Nothing  exifls  in  nature  with- 
out matter,  form,  and  figure  :  the  ballet  therefore  be- 
comes a  mere  nonentity,  if  it  be  deficient  in  any  of 
K  thofe 
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Dar.-f.  thcfe  eTential  parts  ivhicli  mark  and  coTiftitute  ihe  bc- 
'""''  ing  of  any  one  thing  animate  or  inanimate.  The  mat- 
ter l.ere  is  the  fubjeii  intended  for  reprefentation  ;  its 
form  ccnfiiis  in  the  ingenious  dillribution  cf  the  plan; 
and  the  variou';  compounding  parts  conflitute  its  figure. 
Form  therefore  contains  the  parts  of  quality,  and  the 
extent  the  parts  of  fjuantity. 

Thus  it  appears,  that  ballets  are  in  fome  degree 
fubjeft  to  the  rules  of  poetical  compofition.  They, 
iieverthelefs,  difter  from  tragedies  and  comedies,  in 
that  the  former  are  not  fubjeft  to  the  three  unities  of 
time,  place,  and  aftion  :  Yet  they  require  an  unity  of 
plot,  in  order  that  the  various  fcenes  may  meet  and 
end  on  the  fame  point. — The  ballet,  therefore,  may  be 
termed  the  brother  of  the  drama,  though  not  reftraln- 
ed  to  its  Itricler  rules,  which  only  ferve  to  cramp  the 
imagination,  check  its  Hight,  and  confine  genius ;  and 
if  adhered  to,  mull  fet  afide  all  thought  of  compofition 
of  ballets,  by  depriving  tliem  of  their  chief  ornament, 
pleafing  variety. 

M.  Noverre  ccnfiders  tragedy  as  the  fubjecl  raoft 
fuitable  for  the  art  of  dancing.  The  former  abounds 
In  noble  incidents,  fituations,  &C.  and  thefe  produce 
the  bell  flage  efferts.  Befides,  the  paiTions  are  more 
forcibly  exprefled  by  great  charafters  than  by  common 
men  :  the  imitation  is  of  courfe  lefs  difficult,  the  ac- 
tion in  the  pantomime  more  fignificant,  natural,  and 
intelligible. 

"  The  bufinefs  of  a  fkilful  mafter  (he  obferves),  is 
to  forefee,  as  it  were  at  one  glance,  the  general  effeft 
that  may  refult  from  the  enfemble,  and  ne\'er  gi\'e  the 
preference  to  one  fmgle  part  over  the  whole.  The  only 
way  for  him  to  beilo^v  his  tlioughts  on  the  greateft 
number,  is  to  forget  for  a  while  tiie  principal  charac- 
ters of  the  drama  ;  if  his  whole  attention  lliould  entire- 
ly be  taken  up  with  the  parts  of  his  firll  dancers  of 
both  iexes,  the  aclion  is  fufpended,  the  fcenes  are  flow 
in  their  progrels,  and  the  whole  performance  muft  fall 
lliort  of  its  delircd  effect. 

"  In  the  tragedy  of  Merope  by  Voltaire,  the  princi- 
pal characters  are  Merope,  Polifonte,  Egille,  and 
Natbas ;  But  although  the  parts  of  the  inferior  actors 
are  not  ot  equal  importance,  yet  they  all  concur  to  the 
general  aclion,  and  to  the  progrelTJon  of  the  drama, 
which  would  appear  deficient  in  fome  parts,  (hould  ei- 
ther of  thofe  characters  be  wanting  in  the  reprefenta- 
tion. No  ufelefs  perfonage  fliould  be  obtruded  on  the 
flage.  Every  thing  therefore  that  may  tend  to  weak- 
en the  efiiert  of  the  drama  ought  to  be  carefully  avoid- 
ed, and  only  that  number  of  aftors  introduced  which 
ij  barely  requifite  for  the  execution  of  the  perform- 
ance. 

"  A  ballet  is  a  produiflion  of  the  fame  kind.  It 
muft  be  divided  into  afls  and  fcenes,  each  of  which,  as 
vvell  as  the  aft  itfelf,  muft  have  its  beginning,  its 
middle,  and  its  end  ;  that  is,  in  other  words,  expofi- 
lion,  plot,  and  denouement. 

"  I  have  obferved  above,  that  the  principal  per- 
formers in  a  ballet  (hould  be  forgotten  for  a  while  : 
My  reafon  is,  that,  in  my  opinion,  it  is  eafier  to  give 
flriking  parts  to  Hercules  and  Omphale,  Ariadne  and 
Bacchus,  Ajax  and  Ulyffes,  &c.  than  to  24  perfons 
in  their  retinue.  If  thefe  have  nothing  to  fay,  they 
are  fuperfluous,  and  of  courfe  ought  to  be  rejeft- 
td  J    but    if  they  are    to    fpeak,    let    their  converfr,- 


tioa  be  confonant   with  that   of  the   princip.-.l  charac- 
ters. *" 

"  The  difficulty,  therefore,  does  not  lie  iii  affigning 
a  primary  and  dillinflive  part  to  Aja.\-  or  Ulyfles  •, 
fince  it  fi'rings  naturally  from  the  importance  of 
their  fituation  in  the  play  ;  but  in  introducing  the  fi- 
gures in  a  becoming  liyle,  giving  them  parts  of  mors 
or  lefs  importance,  connetled  with  the  aftion  of  the 
two  heroes ;  in  introducing  xvomen,  fome  of  whom 
will  appear  concerned  tor  Ajax,  and  the  greater 
number  flio\\ing  their  partiality  for  Ulyffes.  The 
triumph  of  the  latter,  the  former's  death,  prefent  to 
the  man  of  genius  a  feries  of  images  that  vie  ^vith 
each  other  in  point  of  interefting  and  pifturefque  fitua- 
tions. Thefe,  by  means  of  a  colouring  fliilfully  con- 
trafted,  cannot  but  produce  the  moft  lively  fen'iations. 
In  fine,  a  ballet  pantomime  ihould  be  dramatic  in  all 
its  parts ;  and  the  figure-dancers,  who  fucceed  to  the 
principal  performers,  ought  to  continue  the  fcene, 
not  by  a  number  of  fymmetrical  figures  and  lludied 
Heps,  but  by  that  kind  of  animated  expreffions  ivhich 
keeps  up  the  attention  of  the  fpeftators  to  the  main 
fubjeft  for  which  the  preceding  aftors  have  prepared 
the  audience. 

"  Yet,  either  through  ignorance,  or  in  confequence 
of  a  vitiated  habit,  there  are  but  few  ^vell  fupported 
ballets.  Dance  is  introduced  for  the  mere  piunofe  of 
dancing  ;  the  end  is  fuppofed  to  be  anfwered  by  the 
mechanical  motions  of  the  feet,  or  by  high  jumping, 
and  that  the  idea  ^vhich  people  of  real  tafte  may  have 
of  a  ballet  is  fully  anfwered,  ivhen  inaiflive  performers 
are  introduced  in  it,  ivho  mix  and  joftle  each  other, 
prefenting  a  confufed  heap  of  piftures,  'fketched  with- 
out tafte,  awkwardly  grouped,  and  totally  devoid  of 
that  harmony  and  expreffion,  the  offspring  of  the  foul, 
which  alone  can  embellifti  art  by  giving  it  life." 

M.  Noverre,  hi  confidering  the  knowledge  neceflary 
for  attaining  perfection  in  the  prefent  art,  obferves, 
that  mythology,  ancient  poetry,  and  chronology,  ought 
to  be  the  primary  ftudy  of  a  ballet-mafter,  ^vho  ought 
alfo  to  poifefs  a  genius  for  poetry  and  painting,  fince 
the  art  borrows  all  its  charms  from  a  perfeft  imitation 
of  nature. 

A  night  knowledge  of  geometry  cannot  but  prove 
very  advantageous,  as  it  will  help  the  mafter  to  intro- 
duce his  figures  in  due  proportion,  to  calculate  exatl- 
ly,  and  execute  with  precifion.  By  means  of  that  un- 
erring guide,  he  will  retrench  every  fupertluous  accef- 
lary,  and  thus  enliven  tlie  performance.  Tafte  will 
introduce  elegance,  genius  create  variety,  and  judge- 
ment direft  the  ivliole. 

What  is  a  ballet  but  a  piece  of  more  or  lefs  com- 
plicated machinery,  which  ftrikes  or  furprifes  the  be- 
holder by  its  various  efFefts,  only  in  proportion  as 
thofe  are  diverfified  and  fudden  ?  That  chain  and 
conneftion  of  figures,  tliofe  motions  fucceeding  each 
other  with  rapidity,  thofe  various  forms  turning  con- 
trary ways,  that  mixture  of  different  incidents,  the 
enfemble  and  harmony  which  mark  the  Heps  and  ac- 
company the  exertions  of  the  dancers  ;  do  not  all  thefe 
give  you  the  idea  of  a  mechanifm  moft  ingenioully 
contrived  ? 

Ballets  are  often  built  on  preternatural  fubjecls ; 
feveral  of  them  require  the  afliftance  of  machinery. 
for  iiiftanccj  few  of  ths  ftibjeils  taken  from  Ond  will 
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be  fii  for  leprcfcntation,  without  a  cliange  of  fccnery, 
'  iliylus  throu,c;!i  the  air,  Metamorpliofes,  &c.  This 
nuthor,  therefore,  muft  never  he  talieu  for  a  model,  un- 
lefs  the  ballet-mallsr  himfclf  be  an  expert  mcchanirt. 
Moiie  are  to  be  found  out  of  the  capital,  but  journey- 
raen  and  ftage-fvvecpers,  whom  the  patronage  of  fome 
mighty  fon  of  the  fock  lias  preferred  by  degrees  to  that 
emplo'vment.  The  talents  of  tlicfe  upftarts  confilt  in, 
and  reach  not  beyond,  the  capacity  of  putting  up  the 
lis^hts  which  they  were  wont  to  fnuff  for  many  years, 
or  letting  down  aiskwardly  a  glory  of  the  mod  wretch, 
ed  ilvle.  The  theatres  in  Italy  are  not  remarkable  for 
their  machinery ;  ihofe  of  Germany,  built  upon  the 
fame  plan,  are  not  lefs  deficient  in  point  of  that  en- 
chanting part  of  ft  age- exhibition;  lb  that  a  ballet- 
mailer  mull,  iti  thefe  countries,  find  himfelf  greatly  em- 
barralTed,  if,  unfkillcd  in  the  mechanical  arts,  he  cannot 
convey  his  ideas  with  peifpicuity,  by  building  for  that 
purpoi'e  fmall  models,  which  are  better  undcrftood  by 
the  generality  of  workmen  than  the  clearell  verbal  ex- 
planation. 

The  theatres  of  Paris  and  London  are  the  beft  fup* 
plied  xvilh  thefe  refources.  The  Englifli  are  very  in- 
genious ;  their  ftage  machinery  is  more  Amplified  than 
the  French,  and  of  courfe  produces  a  quicker  effeft. 
Among  them  all  thefe  kinds  of  works  are  moft  ex- 
quilitely  finiflied;  that  neatnefs,  care,  and  exaftitude, 
^vhich  are  remarkable  throughout  every  part,  greatly 
contribute  to  the  precifion  of  the  whole.  Thofe  chef- 
d'ocuvres  of  meclianifm  particularly  difplay  themfelves 
in  their  pantomimes ;  which,  however,  are  low  and 
trivial,  devoid  of  tallo  and  intereft,  and  built  upon  the 
roeanefl  incidents.  It  may  be  faid  that  this  kind  of  en- 
tertainment, which  is  got  up  at  a  prodigious  expence, 
is  only  calculated  to  pleafe  thofe  eyes  ivhich  are  Ihocked 
at  nothing  •,  and  that  it  would  meet  with  no  fucceis  on 
the  French  theatres,  where  iio  other  pleafaritry  is  per- 
mitted but  fuch  as  is  not  incompatible  with  decenc)', 
abounds  with  delicacy  and  wit,  and  is  nov.-ife  levelled 
againft  morals  and  humanity. 

A  compofer  who  wiflies  to  rife  fuperior  to  the  gene- 
rality of  ballet  mailers,  fliould  ftudy  the  painters,  and 
trace  them  in  their  various  manners  of  draiving  and 
compofing.  Both  arts  have  the  fame  objett  in  view, 
whether  it  be  for  taking  likenefl'es,  mixing  the  colours 
and  prefer\'ing  the  clare-obfcure  ;  or  for  grouping  the 
figures  properly,  laying  on  the  draperies,  throwing  the 
former  into  elegant  attitudes,  and  giving  them  life  and 
exprefTion. 

Upon  the  fame  principle,  the  knowledge  of  anatomy 
will  ferve  to  render  more  clear  and  intelligible  the  pre- 
cepts which  he  has-to  lay  down  for  his  pupils.  It  will 
be  an  eafy  matter  for  him  to  diilinguilh  properly  be- 
tw-een  the  natural  and  habitual  defers  in  their  confor- 
mation. Thefe  are  the  greateft  obftacles  that  fo  often 
impede  the  progrefs  of  young  beginners.  Thus  once 
knowing  the  caufe,  he  will  be  able  to  remedy  the  evil ; 
as  his  leffons  and  precepts  will  then  be  the  refult  of 
(irift  attention,  they  never  can  fail  of  becoming  pro- 
fitable. 

Drawing  is  too  ufetul  in  the  compofition  of  ballets 
for  the  mafter  not  to  pay  a  ferious  attention  to  that  artj 
it  will  contribute  to  the  beauty  of  the  forms ;  will  give 
to  the  figures  an  air  of  novelty  and-  elegance,  animate 


the  groups,  throw  the  body  into  graceful  pofilion;,  and     HiiiKf. 
ihow  the  altitudes  in  a  juft  precifion.  ~~~/~~" 

A  ballet-mailer  w'ho  is  no  proficient  in  nmfic,  will 
make  a  bad  choice  of  his  airs.  He  will  not  enter  into 
the  fpirit  or  charadler  of  them.  Tiic  motions  of  his 
dancers  \vill  not  beat  time  with  that  precifion  and  de- 
licacy which  are  abfolutcly  neceffary,  luilels  he  is  en- 
dued with  that  fcnfibility  of  organ  which  is  more  com- 
monly the  gift  of  nature  that  the  refult  of  art,  and  is- 
far  above  what  may  be  acquired  by  long  prailice  and 
lleady  application. 

A  good  choice  of  mafic  is  as  eflential  to  dancing,  as 
the  choice  of  words  and  the  phrafing  of  a  fpeech  is  to 
eloquence.  It  is  the  tune  and  time  of  the  mufic  that 
fix  and  determine  the  motion  of  the  dancers.  If  the 
former  be  uniform  and  devoid  of  tafte,  the  ballet  will, 
like  its  model,  be  dull  and  unmeaning. 

By  this  immediate  connexion  between  mufic  and 
dancing,  it  clearly  appears  that,  from  a  praflical 
knowledge  of  the  former,  the  ballet-mafter  will  derive 
tjie  greateft  advantages.  He  will  then  be  able  to  im- 
part his  thoughts  to  the  compofer ;  and  if  tafle  and 
knowledge  combine  together,  he  will  either  fet  the  * 
mufic  himfelf,  or  at  leaft  furnifli  the  compofer  with 
the  principal  outlines,  to  characterife  the  aflion  of 
the  dancer ;  as  this  will  be  varied  and  expreffive, 
the  ballet  cannot  fail  of  being  equally  fo.  Mufic 
well  compofed  fliould  paint  and  fpeak  ;  and  tlie 
dance  fet  to  thofe  found?,  will  be,  as  it  ^vere,  the  echo 
to  repeat  the  words.  If,  on  tiie  contrary,  it  be  mute, 
if  it  fpeak  not  to  the  ear  of  the  dancer,  then  all  fen- 
timent  and  "expreflion  are  banifiied  from  the  perform- 
ance. 

As  nothing  can  appear  trilling  to  the  man  of  ge- 
nius, nothing  Ihould  feem  fo  to  the  ballet  mafter.  It 
is  impoftible  for  him  to  diftinguiih  himlelf  in  his  pro- 
feffion,  unlefs  he  applies  to  ftudy  thofe  arts  which  have 
been  juft  mentioned.  Yet  to  infift  that  he  ftiould  be 
mafter  of  them  all  in  that  degree  of  perfe6lion  which  is 
attainable  only  by  thofe  who  give  themfelves  entirely 
up  to  the  ftudy  of  each  of  them  in  particular,  would  be 
requiring  a  mere  impoffibility. 

All  that  can  be  deemed  ftriftly  requifite,  therefore, 
is  a  general  knowledge,  a-  llight  tinflure  of  thofe  fcien- 
ces  which,  by  the  connexion  they  have  with  each 
other,  are  likely  to  contribute  to  the  improvement  of 
tlie  art  and  to  its  reputation.  From  the  natural 
union,  however,  that  fubfifts  betivcen  the  arts,  and 
from  the  harmony  ivhich  reigns  amongft  them,  that 
ballet-mafter  will  ennoble  his  compofition  ivith  the 
moft  fire,  fpirit,  livelinefs,  and  intereft,  who  has  moft 
genius  and  imagination,  and  ivhofe  knowledge  is  moft 
extenfive. 

As  to  performers  and  their  perfonal  qualifications  : 
The  firft  point  to  which  it  is  dircfted  to  pay  attention 
when  one  takes  up  the  profeflion  of  a  dancer  (at  leaft 
fo  foon  as  he  becomes  capable  of  refteiilion),  is  his  bo- 
dily formation  :  If  one  is  confcious  of  any  natural  de- 
fcft  which  feems  irremediable  by  art,  it  will  be  beft 
immediately  to  renounce  every  idea  that  may  have  been 
formicd  of  tlie  advantage  ariUng  from  popular  appro- 
bation. But  where  perfonal  defefts  can  be  reformed 
by  application,  ftudy,  or  the  advice  and  afhftance  of 
judicious  mailers,  then  it  becomes  an  eflential  concern 
J  K  2  quickly 
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^'"'■";     quickly  to   exert  every  eflfort,  before  the  parts  to  be 
*  correCled  have  acquired  ilrength  and  coniiftcnce,  before 

nature  has  unalterably  taken   her  bent,  and   the  error 
becomes  too  habitual  and  inveterate. 

Among  other  perfonal  defcfts,  there  are  two  which 
deferve  particular  notice :  The  firll  is  that  of  being 
Jarrele,  "  knock-knee'd  ;  the  other  of  being  arquc,  or 
''  bow-legged." 

A  man  is  iaid  to  be  jarrcie  or  inknee'd  when  the 
haunches  are  ftrail,  and  inclining  inwardly,  the  thighs 
he  near,  f.nd  the  knees  are  protuberant,  and  lo  dole 
that  they  touch  and  knock  together  at  every  ftep, 
even  when  the  feet  are  at  a  diltance ;  io  that  fuch  a 
perfon,  from  the  knees  to  the  feet,  makes  the  figure  of 
a  triangle.  In  people  of  this  formation,  likewife,  there 
is  a  clumfmefs  in  the  infide  of  the  ancle,  a  great  eleva- 
tion in  the  inftep,  while  the  tendo  Achillis  is  not  on- 
ly very  flender,  but  much  extended  in  the  articula- 
tion. 

The  other  defeft,  of  being  arquS  or  bow-legged,  is 
the  oppofite  of  the  former,  and  exifts  in  the  fame  parts, 
namely,  from  the  haunches  to  the  feet,  which  defcribe 
a  lort  ol  bow  or  arch-;  for  the  haunches  being  in  this 
cafe  hcllov;,  the  thighs  and  knees  ftand  open,  and  at  a 
dirtance,  fo  that  they  can  never  be  brought  in  proper 
contaft  like  thofe  of  a  well-fhaped  perfon  j  their  feet 
alfo  are  long  and  flat,  the  ancle  juts  out,  and  the  tendo 
Jlchillis  is  large  and  clofely  inferted.  A  iingle  view  of 
thefe  diametrically  oppofite  cftefts,  proves  more  forci- 
bly than  any  arguments,  that  the  inftrudions  which 
might  correft  the  errors  of  one  of  this  fort  of  dancers, 
would  tend  only  to  increafe  the  defefts  of  the  other  j 
and  that  confequently  their  aim  and  iludy  ought  to  be 
correfpondently  oppofite. 

The  dancer  whofe  defeft  is  of  the  firfl.  kind,  that  of 
be:ng7V;/7-(?/f',  mull:  ufe  the  means  which  art  furniilies 
him  with,  to  feparatc  and  widen  the  too  clofely  con- 
nefted  parts.  The  firll  Hep  to  this  end  is  to  turn  the 
thighs  outwardly,  endea\ouring  to  move  them  in  that 
polition,  by  taking  the  advantage  of  the  free  rotation 
ivhich  the  thighbone  has  in  the  coty/oidnl  C3.\'\ly  of  the 
haunches  :  affilled  by  this  exercilc,  the  knees  will  fol- 
low the  fame  direflion,  and  return,  as  it  were,  to  their 
proper  pofition.  The  knee-pan  (which  feems  intended 
to  prevent  the  knee  from  being  thrown  too  far  back- 
v.ard  from  its  infertion)  will  ftand  perpendicular  over  the 
point  of  t!he  foot,  while  the  thigh  and  leg  thus  placed 
defcribe  a  line  that  will  enfure  firmnefs  and  ftability  to 
the  who'e  body. 

The  fecond  remedy  to  be  ufed  is,  to  keep  the  knees 
v.\  a  confiant  bend,  and  to  m.ake  them  appear  very  much 
(Iretched,  without  their  being  really  fo.  This  rauft 
be  the  refult  of  long  and  conllant  pra£lice  ;  but  when 
the  habit  is  firmly  contrafted,  it  is  impoflible  to  return 
to  the  former  vicious  pofition,  v.ithoiit  caufing  an  in- 
fupportable  pain  and  numbnefs.  Some  dancers  have 
been  able  to  conceal  this  defeft  io  artfully,  that  it  was 
entirely  undifcoverable,  unlefs  in  dancing  Ifrait-capers 
or  in  very  quick  movements.  The  reafon  of  its  be- 
coming vifibie  at  fuch  times  is,  thst  the  contraftion  of 
the  raufcles  in  the  eftbrt  of  leaping  makes  them  ftiff 
about  the  articulation,  and  forces  every  part  into  its 
former  and  natural  fituatlon  ;  the  knets  thus  ftrained, 
1u;n  inv.ardly,  and  (for  the  time)  regain  their  ufual 
^rotiiberance,  which  becomes  an  cbftacle  to  the  Jifplay 
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of  the  entrechat.  The  more  thefe  parts  connedl,  to  the  Darce. 
greater  diltance  will  the  lower  extremities  be  thwwn  ;  ■> 
hence  the  legs,  neither  being  able  to  beat  nor  crofs, 
remain  raotionlefs  at  the  time  of  the  knees  rolling  over 
each  other,  while  the  eiitre-cliat,  being  neither  cut,  beat, 
nor  crofled  by  the  feet,  is  deprived  of  that  life  and  bril- 
liancy which  are  its  chief  merit. 

A  perfon  thus  formed,  Ihould  entirely  renounce  the 
entre-c/iat,  cabriolcs,  and  every  kind  of  dance  that  re- 
quires very  quick  and  complicated  movements,  as  it 
will  infallibly  render  him  weak  and  powerJel's  ;  for  the 
haunches  being  fo  flrait,  the  mufcles  that  arc  attached 
to  them  (whereon  the  motions  of  tlie  trunk  depend), 
have  not  a  proper  and  eafy  play,  which  will  be  always 
in  proportion  to  the  dimenfion  of  thefe  bones,  becaule 
then  the  mufcles  Ihoot  out  or  divide  from  a  point  more 
diilant  from  the  centre  of  gravity  :  therefore  the 
grander  fort  of  dancing,  and  terre  a  lerre,  is  tlie  belt 
adapted  to  fuch  dancers ;  and  we  may  add,  that  what- 
ever they  lofe  on  the  fcore  of  ftrength,  they  regain  in 
elegance  and  addrefs.  They  are  luxuriant  and  Ihining 
in  the'fimpleft  parts;  eafy  even  in  dilHcult  ones,  where 
no  great  eft'orts  are  required  ;  juft  in  their  execution ; 
elegant  in  their  difplay ;  and  their  fpring  is  always 
exerted  with  an  infinity  of  grace,  as  they  dexteroully 
employ  every  refource  which  the  motion  of  the  inllep 
can  give  them.  Thefe  are  advantages  which  atone  for 
want  of  perfonal  ftrength  ;  and  in  dancing  agility  and 
addrefs  are  always  preferable  to  the  mere  eiforts  of 
force. 

The  art  of  concealing  or  overcoming  the  defeifls  of 
fuch  performers  as  we  have  characterized  by  being 
arque  or  bow-legged,  is  in  a  great  mealure  the  oppo- 
fite of  the  former ;  namely,  by  endeavouring  to  bring 
together  the  parts  that  are  too  much  feparated,  and 
lellening  that  vacancy  ^vhich  is  particularly  obfervable 
between  the  knees.  Thefe  require  no  lefs  exercife 
than  the  former  in  turning  the  thighs  outwardly,  and 
generally  are  lefs  able  to  difguife  their  faults  :  for  being 
more  robuft  and  vigorous,  there  is  lefs  pliability  in  their 
mufcles,  and  their  joints  move  lefs  eafily.  And  it 
mult  be  added,  if  the  deformity  refults  from  a  natural 
diftortion  of  the  bone,  labour  will  be  as  ufelefs  as  all 
the  aids  of  art  will  be  impotent. 

It  was  remarked,  that  dancers  of  the  firlt  clafs,  or 
jarreles,  Ibould  preferve  a  flight  genuflexion  or  bend  in 
their  performance  ;  while  thefe,  for  the  oppofite  rea- 
fon, ought  to  keep  their  limbs  rather  extended  or 
ftretched,  and  to  crofs  more  clofely,  by  that  means 
diminifliing  the  vacancy  occafioned  by  the  natural  fe- 
paraticn.  Such  dancers  are  nervous,  lively,  and  bril- 
liant in  all  cafes  which  require  more  ftrength  than  ele- 
gance ;  vigour  and  agility  may  be  inferred  from  their 
mulcular  force,  and  the  firmnels  and  refiitance  of  their 
articular  ligaments;  lively  in  their  dancing,  becaufe 
they  crofs  low  rather  than  high ;  and  requiring  on 
that  account  lefs  fpace  in  beating  time,  they  perform 
it  with  more  livelinefs  :  they  dilplay  more  brilliancy, 
becaufe  the  light  becomes  vifibie  between  the  limbs  at  ' 
the  moment  of  crofting  and  recrofling  ;  and  this  is  pre- 
cifely  the  clair-obfcure  of  dancing;  for  if  the  time  in 
the  entre-chdt  or  crofs-caper  is  neither  cut  nor  beat, 
but  rolled  or  huddled  over,  there  is  no  light  to  give 


diitinftion  to  the  ftiadovvs,    and    the  limbs,  io 
joined,  prefent  an  indifliud  and  cffeftlefs  mals. 
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T'uefe  dancers  have  lefs  addrefs  than  the  others,  as 
"  ihey  generally  depend  on  their  flrength  ;  and  indeed 
that  llrength  is  a  conftant  obrtack  to  eafe  and  pliancy  ; 
it  it  forfakes  them  a  fiiigle  moment,  they  appear  awk- 
ward and  ridiculous  :  nor  can  they  conceal  their  fitua- 
tion  by  any  triillng  difplay  ;  that  requiring  mere  ad- 
drefs, woidd  give  tliera  time  to  recover,  which  their 
want  of  natural  elafticity  othervvifc-  prevents. 

Dancers  who  are  jarretcs,  are  weak,  (lender,  and  de- 
licate j  the  others,  ftrong  and  vigorous,  large  made, 
and  nervous.  It  is  a  common  opinion,  that  ftout, 
fquat-built  men  are  heavy  and  fluggirti ;  which  they 
•doubtlcfs  are  in  refpeft  of  bodily  weight ;  .  but  the 
notion  is  erroneous  fo  far  as  regards  dancing ;  for 
aftivity  owes  its  very  exlftence  to  mufcular  Itrength, 
and  every  man  ivho  has  not  a  requilite  rtiarc  of  that 
will  alivays  fall  heavy.  The  reaion  is  evident  j  the 
weak  parts,  in  the  inttant  of  falling,  not  being  able  to 
refill  the  ftronger  (that  is,  the  weight  of  the  body, 
which  acquires  a  momentum  in  proportion  to  the  heigbt 
it  falls  or  defcends  from),  yield  and  bend  ;  and  it  is  at 
the  moment  of  rela.Kation  or  flexion  that  the  nolle  of 
the  fall  is  heard  ;  a  circumllance  greatly  lelfened,  or 
rather  entirely  avoided,  when  the  body  is  able  to  main- 
tain itfelf  in  a  perpendicular  diredlion  ;  and  while  the 
.  mufcular  fpring  is  fufficient  to  oppofe  that  defcending 
force,  and  vigoroully  refill  a  ihock  which  would  other- 
wife  dcllroy  it. 

Nature  has  not  exempted  the  fair  fex  from  thofe  im- 
perfeftions  we  have  been  taking  notice  of;  but  art, 
and  the  ufe  of  petticoats,  come  fortunately  to  the  help 
of  the  female  dancer.  The  hoop  conceals  a  multitude 
ot  defefts,  which  the  critic's  curious  eye  cannot  afcend 
to  difcover.  Moll  of  them  dance  with  their  knees 
open,  as  if  they  wej'e  naturally  arquees  ;  but,  thanks  to 
this  bad  habit,  and  to  the  petticoats,  they  appear  more 
brilliant  than  the  men  ;  becaiife,  as  they  beat  from  the 
lower  part  of  the  leg,  they  perform  the  time  quicker 
than  we,  who,  concealing  nothing  from  the  fpeclator, 
are  obliged  to  beat  at  a  greater  extent,  and  to  do  it 
originally  from  the  haunch. 

The  vivacity  of  the  fex  contributes  much  to  ths 
brilliancy  of  their  execution  ;  though  certainly  not 
lefs  is  owing  to  tlie  petticoats,  which,  by  concealing 
the  length  of  the  limbs,  catch  the  attention,  and  fi.x 
it  more  advantageoufly  :  thus  all  the  fire  of  the  beats 
Ijeing  united  in  one  point,  appears  more  lively  and 
brilUant ;  while  the  eye  embraces  one  objeft  only, 
without  being  hurried  and  confufed  in  proportion  to 
the  fpace  it  has  to  overlook. 

To  perfeflion  in  dancing,  M.  Noverre  obferves, 
nothing  is  more  neceffary  than  the  outward  turn  of  the 
thigh  ;  yet  nothing  is  more  natur.il  to  mankind  than 
the  contrary  pofition  ;  it  is  born  with  us.  It  will  be 
iuperfluous,  in  ellablilliing  this  truth,  to  cite  for  ex- 
ample the  Afiatlcs,  the  Africans,  or  any  people  who 
dance,  or  rather  leap  and  move,  without  art  or  prin- 
ciple. If  we  attend  only  to  children,  or  the  rullic  in- 
habitants of  the  villages,  we  fliall  fee  that  they  all  turn 
their  feet  inwardly.  The  other  pofition  is  purely  in- 
vention ;  and  a  proof,  far  from  equivocal,  of  this  fault 
being  an  imaginary  one,  is,  that  a  painter  ^vould  tranf- 
grefs  as  much  againft  nature  as  the  rules  of  his  art, 
were  he  to  place  the  feet  of  his  portrait  in  the  fitua- 
tion  of  a   dancer's.     It>is  plain,  then,  that  to  dance 


elegantly,  walk   gracefully,   or   addrefs  ourfelvcs  willi     D^ncr. 
eale  and   manlincli;,   we  mull  abfolutely  reverie  the  na-         • 
ture   ot   things  ;  and   force  our  limbs,  by  artificial  ap- 
plications equally  tedious  and  painful,  to  aflume  a  very 
dilFerent  fituation  from  what  dicy  originally  received. 

Such  a  change,  however  neceffary  in  this  art,  can 
only  be  accomplilhcd  by  laying  its  foundation  in  the 
earlieft  flages  of  infancy,  when  every  bone  and  mul- 
cle  is  in  a  Itate  of  pliability,  and  capable  of  receiving 
any  direftion  which  we  choufe  to  ^ive  them. 

The  dilllculty  of  attaining  the  outward  pofition  of  . 
the  limbs,  is  owing  to  our  ignorance  of  the  proper  arts 
to  be  employed.  Moll  beginners  perfuade  thcmfclves 
that  it  is  to  be  acquired  by  forcing  the  feet  to  turn 
outward  :  and  though  this  part  may  readily  take  luch 
a  di'reftion,  from  their  lupplenefs,  and  being  fo  eailly 
moved  at  their  articulation  with  the  leg  ;  yet  this  me- 
thod is  fo  far  falfe,  as  it  tends  to  dllplace  the  ancle- 
bones,  and  befides  has  not  any  efteel  upon  either  the 
knees  or  thighs. 

Neither  is  it  poflible  to  throw  the  knees  outwardly 
without  the  alTiilance  of  the  thigh.  The  knees  have 
only  two  motions,  bending  and  extenfion  ;  the  one 
drawing  the  leg  backw-ard,  the  other  throwing  it  for- 
ward :  they  have  no  power,  therefore,  of  themfelves 
to  determine  or  affunie  an  outward  [lofition  ;  but  mull 
eventually  depend  on  the  thigh,  which  entirely  com- 
mands all  the  lower  part  of  the  body,  and  turns  them 
in  confeqiience  of  its  own  rotatory  motion  •,  fo  that,  . 
in  faft,  whatever  motion  or  pofition  that  takes,  ihi; 
knee,  foot,  and  leg,  are  obliged  to  follow. 

M.  Noverre  condemns  the  toiirne-haunch  as  a  clum- 
fy  and  ufelefs  invention,  which,  inflead  of  producing 
any  good  effe£l,  ferves  only  to  lame  thofe  who  ule  it, 
by  giving  a  dlllortion  to  the  waitl,  much  more  dif- 
agreeable  than  what  it  was  intended  to  remove. 

The  fimpleft  and  moll  natural  means  are  thofe  which 
reafon  and  good  lenfe  ought  to  adopt  ;  and  of  thefe  a 
moderate  but  continual  exercile  is  indifpenfable  :  ths 
pradlice  of  a  circular  motion  or  turning  of  the  legs, 
both  inwardly  and  outwardly,  and  of  boldly  beating 
at  full  extent  from  the  haunch,  is  the  only  certain  ex- 
ercile to  be  preferred.  It  infenfibly  gives  freedoicv 
fpring  and  pliancy ;  w  hile  the  motions  acquired  by 
ufing  the  machine  have  more  an  air  of  conllraint, 
than  of  that  liberty  and  eafe  which  (hould  fhine  cou- 
fpicuous  in  them. 

It  has  been  maintained,  that  a  ftrong  and  vigorous 
perfon  ought  to  fpring  higher  and  better  than  a  flen- 
der  or  weaker  man.  But  experience  (fays  M.  Noverre) 
daily  proves  the  contrary.  We  fee  many  dancers,  who 
cut  the  time  very  ftrong,  wlio  beat  with  much  vigour 
and  firmnefs,  and  yet  cannot  fpring  to  any  confiderable 
perpendicular  elevation  :  for  an  oblique  elevation,  or  on 
one  fide,  ought  here  to  be  diftinguillied  from  the  former; 
the  latter  is  faint,  and  depends  entirely  upon  addrels  in 
the  dancer.  There  are  others,,  again,  whole  flender 
form  renders  tlieir  execution  lefs  bold,  and  rather  ele- 
gant than  forcible,  rather  lively  than  nervous,-  but  who 
can  rile  to  an  e.xtraordinary  height  :  it  is  to  the  lliape 
and  formation  of  the  toot,  and  to  the  length  and  ela- 
ilicity  of  the  tendon,  that  this  power  of  elevation  is 
originally  owing ;  the  knees,  the  loins,  and  the  arm-, 
all  co-operate  ni  this  aiSlion  ;  the  llronger  the  prelln-e- 
upon  the  mufcles,  the  greater  is  iKc  re-aftion,   and  the 
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The  alternate 
"  motion  of  the  knees  piirticipatcs  \vith  thole  of  the  in- 
llep  and  tcndo  Achlllis,  though  the  latter  are  ftill  the 
molt  cffential  auxiliaries ;  the  mtifcles  of  the  trunk 
lend  their  afTiilancc,  and  prefcrve  the  body  in  a  per- 
pendicular diredioM  ;  -vvhlle  the  arms,  running  imper- 
'-■fptibly  to  the  mutual  ailillance  of  all  the  parts,  fer^.  e 
as  wings  to  counterbalance  the  machme. 

Obferve  all  thofe  animals  tliat  have  long  and  [lender 
ancles,  as   flags,  roebucks,  flieep,  cats,  monkeys,  Sic. 
-  rmd  you  will   perceive  that  they  have  a   quicknefs  and 
facility   of   fpringing  ,  and  leaping,  which  animals  dif- 
ferently formed  in  that  part  can  never  obtain. 

But  were  a  man  endowed  ^vith  all  the  other  quali- 
ties effential  to  the  pcrfeflion  of  the  art,  yet  ftill  with- 
out rtrength  and  firmnefs  in  his  loins  he  never  can  be 
a  good  dancer.  This  ftrength  is  certainly  the  gift  of 
nature  ;  but  it  may  be  much  improved  by  the  afliduity 
of  an  able  teacher.  We  daily  fee  dancers  who  have 
neither  perpendicularity  nor  firmnefs,  and  whofe  per- 
formance is  altogether  unliable  and  irregular  ;  and  Ave 
likewife  fee  others,  -vvho,  though  they  pofltrls  not  fo 
great  a  degree  of  native  force,  have  all  the  appearance 
of  finewy  firmnefs  and  mufcular  Urength,  in  their 
haunches,  back,  and  loins.  Art  has  furniftied  a  fub- 
ftitute  for  nature,  in  the  leflbns  of  fome  excellent 
teacher,  who  has  convinced  them,  that  when  once 
they  forego  an  attention  to  the  loins,  it  is  impoflible 
to  keep  themfel,ves  in  a  right  perpendicular  line  ;  and 
therefore  all  their  exertions  will  be  devoid  of  tafte  : 
that  all  wavering  and  inilability  in  this  part  is  incon- 
fiftent  with  perpendicularity  and  firmnefs,  and  will  cer- 
tainly caufe  diftortion  of  the  (liape  and  waift  :  that  the 
depreflure  and  finking  of  the  body  deprives  the  lower 
parts -of  that  liberty  which  is  neceflary  to  their  eafy 
motion  :  that  hence  the  body  is  undetprmined  in  its 
pofitions  ;  frequently  drags  the  limbs  •,  and  coiiftantly 
lofes  the  centre  of  gravity  ;  and  therefore  cannot  re- 
cover an  equilibrium,  but  after  various  efforts  and  con- 
tortions totally  repugnant  to  the  graceful  and  harmo- 
nious motions  of  good  dancing. 

Such  is  the  performance  of  thofe  dancers  who  have 
no  ftrength  in  their  loins,  or  at  leaft  do  not  exert  what 
they  poffefs.  In  order  to  dance  well,  the  body  ftiould 
be  firm  and  fteady  :  it  fliould  particularly  be  motion- 
lefs  and  free  from  wavering  while  the  legs  are  in  exer- 
tion ;  for  when  the  body  follows  the  aftion  of  the 
feet,  it  difplays  as  many  grimaces  and  diflorti'ons  as 
the  legs  execute  different  fteps  ;  the  performance  is 
then  robbed  of  its  eafc,  uniformity,  harmony,  exaft- 
nefs,  firmnefs,  perpendicularity,  and  equilibrium  ;  in 
a  word,  of  all  thofe  beauties  and  graces  which  are  fo 
tflential  to  make  dancing  give  pleafure  and  delight. 

Many  dancers  are  of  opinion,  that  to  be  foft  and 
luxuriant,  the  knees  muft  be  bent  very  low.  But  in 
this  they  are  moft  certainly  miftaken ;  for  a  more  than 
■  ordinary  flexion  of  the  knees  gives  rather  a  dryneis 
and  infipidity  to  dancing  ;  and  a  dancer  may  be  very 
inelegant,  and  jerk,  as  it  Mere,  all  his  movements,  as 
well  in  bending  very  low  as  in  not  bending  at  all.  The 
reafon  will  appear  natural  and  evident,  when  we  retleft, 
that  the  time  and  motions  of  the  dancer  are  rtriftly 
fubordinate  to  the  time  and  movements  of  the  mufic  \ 
purfuing  this  principle,  it  is  not  to  be  doubted,  that 
w  ken  the  tlexion  of  the  knees  is  greater  than  ^vhat  the 
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air  or  time  of  tlie  dance  requires,  the  mc;ifure  then  Daiicft 
drawls  along,  languilhes,  and  is  loll.  To  recover  and  <'~~" 
catch  again  the  time  which  this  unncccfl'ary  flexion  had 
dcftroyed,  the  exienflon  of  the  knee  mufl  be  equally 
quick  ;  and  it  is  tliis  fuddeil  tranfition  which  gives  fuch 
a  harfhncfs  and  fUrility  to  the  execution,  and  renders 
it  as  difguftful  as  the  oppcfite  fault  of  ftifFncfs  and  in- 
tlexibility. 

'J'hat  luxuriant  foftnefs  requires  more  to  its  perfec- 
tlon  that  merely  an  exaft  ilexion  and  extenfion  of  the 
knees  ;  the  fpring  of  the  jnllep  mull  add  its  affirtancc, 
while  the  loins  muft  balance  the  body  to  prefcrve  thefc 
fprings  in  proper  bounds.  It  is  this  rare  harmony  of 
motion  (fliys  I\I.  Noverre)  which  has  procured  the  ce- 
lebrated Dupre  the  glorious  title  of  the  God  of  Dance. 

There  are  many  dancers,  and  of  an  inferior  clafs 
only,  who  can  difplay  a  great  variety  of  Heps,  badly 
enough  chofen  to  be  fure,  and  often  difplayed  without 
either  judgment  or  tafte  ;  but  it  is  very  uncommon  to 
find  among  them  that  exaftnefs  of  ear  (that  rare  but 
innate  talent  of  a  dancer),  which  gives  life  to  and 
ftamps  a  value  upcn  fteps,  and  which  diftufes  over  all 
their  motions  a  Ipirit  that  animates  and  enlivens  them. 

There  are  fome  ears  ftupid  and  inlenfible  even  to  the 
moft  fimple,  plain,  and  ilriking  movements  ;  there  are 
others,  more  cultivated  or  refined,  that  can  feel  and 
comprehend  the  meafure,  but  cannot  leize  its  intrica- 
cies ;  and  there  are  others  again  to  whom  the  molf  dif- 
ficult airs  and  movements  are  eafy  and  intelligible,  and 
at  once  comprehended.  It  is  neverthelefs  certain,  that 
a  dancer  may  have  a  very  perfeft  and  nice  feeling,  and 
yet  not  make  his  feelings  intelligible  to  the  audience, 
if  he  has  not  the  -art  of  commanding  thofe  refources 
which  depend  upon  a  proper  exertion  of  the  covp  de 
pied :  awkwardnefs  becomes  vifible  -where  the  exaclcft 
proportion  was  neceffary  5  and  every  flep  which  would 
have  been  becoming,  and  produced  the  happieft  efTccl, 
had  it  been  fmartly  introduced  at  the  conclufion  of  the 
meafure,  will  now  be  cold  and  lifelefs,  if  all  the  limbs 
are  in  motion  at  once.  It  requires  more  time  to  move 
the  whole  body  than  to  exert  any  fingle  member ;  the 
flexion  and  extenfion  of  the  inftep  is  more  readily  and 
quickly  made  than  the  reciprocal  motion  of  all  the 
joints.  This  principle  allowed,  that  the  dancer  is  de- 
ftitute  of  precifion,  who  (fuppofing  he  poffeffcs  a  mu- 
fical  ear")  knows  not  how  to  time  his  fteps ;  the  elafti- 
city  of  the  inftep,  and  the  more  or  lefs  active  play  of 
the  mufcles,  add  to  the  natural  fenfibility  of  the  ear, 
and  ftanip  value  and  brilhancy  oj;!  the  dance.  The 
joint  charms  of  the  harmony  fpringing  from  the  move- 
ments of  the  mufic,  and  the  motions  of  the  dancer, 
captivate  even  thofe  whofe  ears  are  the  moft  infenliblc 
and  leaft  fufceptible  of  mufical  impreflion. 

There  arc  fome  countries  where  the  inhabitants  In 
general  are  endowed  with  this  innate  mufical  tafte. 
The  Palatinate,  Wirtemberg,  Saxony,  Brandenburg, 
Auflria,  and  Bohemia,  fupply  the  orcheftras  of  the 
German  princes  with  many  excellent  muficians  and  emi- 
nent compofers.  The  Germans,  indeed,  are  born 
Vvith  a  very  lively  and  juft  tafte  for  mufic,  and  have  in 
them  the  feeds  of  true  hamiony  ;  nothing  is  more  com- 
mon than  to  hear  concerts,  both  in  the  ftreets  and  in 
the  ihops  of  their  mechanics,  performed  with  the 
grcatell  fkill  and  exaflnefs. 

Such  a  natural  and  native  taJle  for  mufic  as  -\i'e  have 
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been  mentioning,  Is  ufually  accompanied  by,  or  In- 
-'  eludes  In  It,  a  fnnilar  one  tor  dancing ;  tliey  are  kin- 
dred arts ;  the  tender  and  harmonious  accents  of  the 
one  excite  and  produce  the  agreeable  and  exprel- 
five  motions  of  the  other,  and  their  union  entertains 
the  eve  and  ear  with  animated  pictures  of  fentiments  ; 
thefe  two  fenfes,  again,  convey  to  the  heart  the  Inte- 
rcUing  images  which  affect  them,  while  the  heart.  In 
Its  turn,  communicates  them  to  the  mental  faculty  : 
thus  the  pleafure  refulting  from  the  harmony  and  in- 
telligence of  thcie  two  arts,  enchants  the  fpedator, 
and  fills  him  with  the  molt  fcducing  pleafures  of  vo- 
luptuoufnels. 

Dancing  is  probably  nowhere  varied  to  fuch  a  de- 
gree as  in  the  provinces  of  Germany  ;  where  the  ^vell 
known  dances  of  one  village  are  ftrangers  in  the  adja- 
cent hamlet ;  their  fongs  of  mirth  and  merriment  have 
no  lefs  different  airs  and  movements,  though  they  are 
all  marked  with  that  of  gaiety.  Their  dances  are 
pleafing  and  engaging,  becaufe  the  oftspi-ing  of  fimple 
nature  ;  their  motions  exprefs  joy  and  pleafure  ;  and 
the  exadnefs  with  which  the  whole  is  performed,  gives 
a  pecuhar  agreeablenels  to  their  ifcps,  geflures,  and 
attitudes.  Do  they  fpring  ? — a  hundred  pcrfons,  af- 
fcrabled  round  an  oak,  or  fome  ancient  pillar,  feize 
the  time  at  one  iaftant,  bound  up  and  defcend  ^vith  the 
fame  exaftnefs.  Do  they  \villi  to  mark  the  meafure 
by  a  crjiip-de-picd? — all  ftrike  ^vlth  one  confent ;  or 
when  they  catch  up  their  women,  you  fee  them  all  In 
the  air  at  an  equal  height,  nor  do  they  defcend  but  at 
the  prcclfe  note  that  marks  the  time. 

The  counter-point,  ^vhlch  is  doubtlefs  the  touch- 
ilone  of  a  delicate  ear,  is  to  them  an  objeift  of  no  dif- 
ficulty ;  hence  their  dance  is  fo  particularly  animated, 
and  the  nicety  of  that  organ  has  the  effecl  of  giving 
tlieir  different  motions  an  air  of  gaiety  and  variety  al- 
together cxqulfite. 

A  dancer  whole  ear  Is  untuned  to  harmony,  difplays 
his  fteps  without  order  or  regularity,  wanders  from  his 
part,  and  purfues  the  meafure  witliout  being  able  to 
teach  it  :  devoid  of  judgment,  his  dancing  has  nei- 
ther fentiment  nor  e.xprelTion  ;  and  the  mufic  which 
fiiould  direft  his  motions,  regulate  his  lleps,  and  guide 
his  time,  ferves  only  to  cxpofe  his  imperfeftions  and 
infutficiency.  The  Itudy  of  mufic  fliould  therefore  be 
applied  to  for  the  purpofe  of  obviating  this  defect,  and 
giving  more  fenfibility  and  exaftnefs  to  the  organs  of 
hearing. 

It  will  not  be  expefted  that  we  Ihould  proceed  to 
give  a  delcrlption  of  all  the  intricacies  and  combina- 
tions of  fteps  that  are  or  can  be  exerted  in  dancing  ; 
or  enlarge  on  the  mechanical  particulars  of  the  art. 
A  diflertation  on  the  latUr  would  be  infipid  and  dif- 
guftful  J  for  the  language  of  the  feet  and  limbs  is 
addreffed  to  the  eyes,  not  to  the  ears :  and  a  detail 
of  the  former  would  be  endlefs,  fince  every  dancer  has 
his  peculiar  manner  of  joining  or  varying  the  time. 
It  may  be  lufficient  jult  to  mention  on  this  point,  that 
It  Is  in  dancing  as  In  mufic,  and  with  dancers  as  with 
muficians :  Dancing  does  not  abound  v.-ith  more  fun- 
damental Heps  than  mufic  with  notes  ;  but  there  are 
odaves,  breves,  femibreves,  minims,  crotchets,  double 
and  treble  crotchets  :  times  to  count,  and  meafures  to 
follow.  This  mixture,  ho^vever,  of  a  fmall  number  of 
ikps,  and  a  few  notes,  furniihes  dancers  with  a  nvol- 


titude  of  connexions  and  a  variety  of  figures  ;  tallc 
and  genius  will  always  find  a  fource  of  novelty  in  ar- 
ranging them  in  different  manners,  and  to  exprefs  va- 
rious ideas.  Slow  and  lengthened,  or  quick  and  pre- 
cipitate lleps,  and  tjie  time  correfpondently  varied, 
give  birth  to  this  endlefs  diverfity. 

Coitiiinj. Dance,  See  CouNTRr-Daiice. 
Cuimtnj-Dance,  commonly  fo  written,  and  hence 
feeming  to  imply  a  rultic  way  of  dancing  borrowed 
from  country  people  or  pcafants,  Is  by  others  fuppofed 
to  be  a  corruption  of  the  French  Coiitrc-dartfe,  where 
a  number  of  perfons  placing  themfelvcs  oppofite  one  to 
another  begin  a  figure. 

Rope-DANce.R,  (Jc/ianobales),  a  perfon  who  walks, 
leaps,  dances,  and  performs  feveral  other  feats,  upon 
a  fmall  rope  or  wire. 

The  ancients  had  their  rope-dancers  as  well  as  ^vc. 
Thefe  had  four  feveral  ways  of  exerclfing  their  art  : 
The  firll  vaulted,  or  turned  round  the  rope  like  a  wheel 
round  Its  axis,  and  there  hung  by  the  heels  or  neck. 
The  fecond  tlew  or  llid  frum  above,  relting  on  their 
flomach,  with  the  arms  and  legs  extended.  The  third 
ran  along  a  rope  Itretched  in  a  right  line  or  up  and 
down.  Laftly,  the  fourth  not  only  walked  on  the 
rope,  but  made  furprifing  leaps  and  tunis  thereon. 
They  had  likewife  the  cremnobales  or  orobates ;  that 
Is,  people  who  walked  on  the  brinks  of  precipices. 
Nay  more,  Suetonius  in  Ga/ba,  c.  6.  Seneca  In  his 
85th  Epiftle,  and  Pliny,  lib.  viii.  c.  2.  make  men- 
tion of  elephants,  that  were  taught  to  walk  on  the 
rope. 

Si  Vitus''s  Dance.     See  Medicine  Index. 
DA NCETTE,  In  Heraldn/,  is  when  the  outline  of 
any  bordure,  or  ordinary,  is  indented  very  largely,  the 
largcnefs  of  the  Indentures   being  the  only  thing  that 
dirtinguilhes  it  from  Indented. 
DANCING.     Sec  Danxe. 
Dancing  Girls  of  Egypt.      See  Alme. 
Dancing-girls  are  employed  all  over  the  cart,   as  af- 
fording   great   diverfion   at   all    public   entertainments. 
They  are   all   proftitutes ;  and  by  the  laws  of  their  fo- 
ciety,    are    bound   to    refufe    no    one    for   their    price, 
ivhich  is   rated   according   to   their   beauty   and   other 
accomplilhments.     There   are  even  particular  fets   of 
them    appropriated    to    the    fer\'Ice    of    the    Gentoo 
temples,  and  the  ufe  of  the  Brarnin  priclfs  ^vho  attend 
them.     Thefe   poor   creatures   fay  that   they  were    firll: 
debauched   by  their  god,  ^nd  afterwards   by  him   con- 
figned  over  to  the  ufe  of  the  priefts  ^vho  belong  to  his 
temples. 

Thefe  dancing-girls,  whetlicr  in  a  fettled  or  unfet- 
tled  condition,  live  in  a  band  or  community  under  the 
direction  of  fome  fuperaimuated  female  of  the  fame  pro- 
fefllon,  under  whom  they  receive  a  regular  education, 
and  are  trained  up  in  all  the  arts  of  love  and  pleafing, 
like  fcholars  in  an  academy.  Thus  they  acquire  the 
art  of  captivating  the  aflciEtions  of  the  other  fex  to  fuch 
a  degree,  that  nothing  Is  more  common  than  for  one 
of  the  princes  or  chief  people  of  the  country  to  take  a 
liking  to  one  of  thefe  girls,  and  wade  immenfe  fums  on 
her,  though  at  the  fame  time  their  own  haram  is  (locked 
with  beauties  far  fuperior,  and  ^vho  are  belides  potfef- 
fed  of  the  natural  modelly  of  the  fex,  to  which  the  others 
have  not  the  fraallelt  pretenfiuus.  Thus  fome  of  thefe 
girls  acquire  inuneiil'c  wealth,     V\  the  neighbourhood 
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"r>R]K!iig  of  Goa,  for  inrtaiicr,  on  a  part  of  tlic  continent  bor- 
'  v~--'  deling  on  the  diltrid  of  that  Ifland,  the  dancing-girls 
founded  a  village,  after  being  driven  from  Goa  by  the 
zeal  of  the  arclibidiop.  Here  they  refide  in  a  body 
corporate,  and  attend  the  parties  of  plealure  of  the  no- 
blemen and  principal  inhabitants,  for  it  is  \H>t  every 
one's  puife  that  can  nfford  them.  Here  many  of  them 
acquire  confiderable  fortunes  by  this  fcandalous  traffic, 
and  throw  it  into  a  common  Hock,  for  the  fake  of  car- 
rying on  merchandife  ;  being  concerned  in  {hipping  and 
the  moll  profitable  voyages,  for  which  they  have  regu- 
lar fadlors  and  brokers. 

The  drefs  of  thefe  women  varies  according  to  the 
country  they  live  in  ;  but  in  all  it  is  the  moft  gor- 
geous imaginable.  They  are  loaded  with  jewels,  lite- 
rally from  top  to  toe,  fince  even  on  their  toes  they 
wear  rings.  Their  necks  are  adorned  with  carcanets, 
their  arms  with  bracelets,  and  their  ancles  with  chains 
of  gold  and  filver,  often  enriched  with  precious  Hones. 
They  alfo  wear  nolc -jewels,  which  at  firfl  have  an  odd 
appearance,  but  to  which  the  eye  is  foon  reconciled. 
In  Indoflan,  thefe  dancing-girls,  as  well  as  the  other 
women  of  the  country,  have  a  peculiar  method  of  pre- 
ferving  and  managing  their  breafts,  which  at  the  fame 
time  makes  no  inconfiderable  part  of  their  finery. 
They  iriclofe  them  in  a  pair  of  hollow  cafes,  exaftly 
fitted  to  them  ;  made  of  very  light  wood,  linked  to- 
gether and  buckled  at  the  back.  Thefe  at  once  con- 
fine their  breafts  fo  that  they  cannot  grow  to  any  dif- 
guftfully  exuberant  fize  ;  though,  from  their  fmooth- 
nefs  and  pliancy,  they  play  fo  freely  with  every  mo- 
tion of  the  body,  that  they  do  not  crufli  the  tender 
texture  of  the  llefh  in  that  part,  like  the  ftifF  whale- 
bone flays  in  ufe  among  the  Europeans.  The  out- 
fide  of  them  is  fpread  over  with  a  thin  plate  of  gold  or 
filver,  or  fet  with  gems,  if  they  can  afford  it.  Ano- 
ther occafional  ornament  the  dancing-girls  put  on,  par- 
ticularly when  they  refort  to  their  gallants,  viz.  a 
necklace  of  many  loofe  turns,  compofed  of  flowers 
llrung  together,  -ivhich  they  call  tnogrees,  fomewhat 
lefembling  Spanilh  double  jeffamy,  but  of  a  much 
Wronger  and  more  agreeable  fragrant  odour,  and  far 
preferable  to  any  perfumes.  "  They  have  nothing," 
fays  Mr  Grofe,  "  of  that  naufeous  boldnefs  which  cha- 
railerizes  the  European  proftitutes,  their  ftyle  of  fe- 
duflion  being  all  ioftnefs  and  gentlenefs." 

With  regard  to  the  perfprmances  of  thefe  women  as 
dancers,  we  have  various  accounts.  The  author  of 
Memoirs  of  the  late  War  in  Afia,  acquaints  us  "  that 
their  attitudes  as  well  as  movements  are  not  ungrace- 
ful. Their  perfons  are  delicately  formed,  gaudily  at- 
tired, and  highly  perfumed.  By  the  continuation  of 
wanton  attitudes,  they  acquire,  as  they  grow  warm  in 
the  dance,  a  frantic  lafcivioufnefs  themfelves,  and  com- 
municate, by  a  natural  contagion,  the  moft  voluptuous 
defires  to  the  beholders."  Mr  Ives  feems  to  have  been 
very  cool  on  this  lubjeft.  "  I  could  not  (fays  he)  fee 
jny  thing  in  their  performance  worthy  of  notice. 
Their  movements  are  more  like  tumbling  or  ftiowing 
poftures  than  dancing.  Their  drefs  is  thin  and  light ; 
and  their  hair,  necks,  ears,  «rms,  wrifts,  fingers,  legs, 
feet,  and  even  their  toes,  are  covered  with  rings  of 
gold  and  filver,  made  after  a  clumfy  manner.  They 
v?ear  two  rings  In  their  nofes ;  and  by  their  flaring 
.  looks  and  odd  gelliculatjons,  you  would  rather  fufpedt 
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them  to  be  mrid  women  than  morris  dancers.  The  Dancwg 
band  of  mulic  that  attends  them  is  not  lefs  fingular  in 
its  way  :  it  is  chiefly  compofed  of  three  or  four  men, 
who  hold  two  pieces  of  bell-metal  in  their  hands,  wiih 
which  they  make  an  inccflant  noife  ;  another  man  beats 
what  he  is  plcafed  to  call  a  drum  ;  and  that  they  niyy 
not  want  vocal  mufic  to  complete  the  band,  there  are 
always  two  others  appointed  to  fing.  Thefe  laft  gene- 
rally lay  in  their  mouths  a  good  loading  of  betel-nut 
before  they  begin ;  which,  after  having  been  well 
chewed,  tinges  the  faliva  with  fuch  a  rednels,  that  a 
ffranger  would  judge  them  to  bleed  at  the  mouth  by 
too  violent  an  exertion  of  their  voice.  Thefe  gentry 
are  called  ticky-taw  boys,  from  the  two  words  licky  taw, 
which  they  continually  repeat,  and  chant  with  great 
vehemence.  The  dancing-girls  are  fometimes  made 
ufe  of  in  their  religious  ceremonies,  as  when  the  priefls 
bring  forth  the  images  of  their  gods  into  the  open 
fields  on  a  car  ornamented  with  lafcivious  figures,  thefe 
girls  dance  before  the  images  amidft  a  great  crowd  of 
people ;  and  having  been  felefted  for  their  fuperior 
beauty,  are  very  profitable  to  their  mailers  the  priells, 
who  are  faid  to  prollitute  them  to  all  comers." 

Mr  Grofe  informs  us,  that  "  thefe  dances  would 
hardly  at  firfl;  relifh  with  Europeans,  efpeclally  as  they 
are  accompanied  with  a  mufic  far  from  delightful,  con- 
fifting  of  little  drums  called  gumgitms,  cymbals,  and 
a  fort  of  fife,  which  makes  a  hideous  din,  and  are  played 
on  by  men,  whofe  effeminacy,  grimaces,  and  uncouth 
flirivelled  features,  all  together  fliock  the  eye  and  tor- 
ture the  ear.  However  by  ufe  we  become  reconciled 
to  the  noife,  and  may  obferve  fome  not  unpleafant  airs, 
with  which  the  dancers  keep  time  :  the  words  often 
exprefs  the  matter  of  a  pantomime  dance,  fuch  as  a 
lover  courting  his  miftrefs ;  a  procurefs  bringing  a  let- 
ter, and  endeavouring  to  feduce  a  woman  from  one 
gallant  in  favour  of  another  ;  a  girl,  timorous  and  a- 
fraid  of  being  caught  in  an  intrigue.  All  thefe  love- 
fcenes  the  girls  execute  in  charaiTrer  dances,  and  with 
no  defpicable  exprelfion,  if  \hty  are  proficients  in  their 
art  ;  for  then  their  geflures,  air,  and  fleps,  are  mark- 
ing and  well  adapted.  In  lome  of  their  dances,  even 
in  public,  model^y  is  not  much  refpected  by  the  lafci- 
vious attitudes  into  which  they  throw  themfelves,  with- 
out expofing  any  nudity  ;  being  richly  clad  and  be- 
decked with  je^vels  after  their  manner.  But  in  private 
parties  to  which  they  are  called,  as  in  gardens,  they 
give  themfelves  a  great  loofe,  and  have  dances  in  re- 
ferve,  in  which,  though  flill  without  any  groflhefs  in 
difcovering  their  bodies,  they  are  miflrefles  of  fuch 
motions  and  Icwdnefs  of  looks  and  geflures  as  are  per- 
haps more  provoking. 

DANDELION.  See  Leontodon,  Botany  InJex. 
DANDINI,  PlETRO,  an  eminent  painter,  was  born 
at  Florence  in  1 646,  and  received  his  firft  inftruftions 
in  the  art  of  painting  from  Valero  Spada,  who  excel- 
led in  fmall  draivings  with  a  pen.  Whilft  he  was  un- 
der the  care  of  that  artift,  he  gave  fuch  evident  proofs 
of  a  ready  genius,  that  he  was  then  placed  as  a  dif- 
ciple  with  his  uncle  Vincencio  D?r.dini,  a  matter  of 
grfat  reputation  through  all  Italy,  who  had  been 
bred  up  under  Pietro  da  Cortoni.  He  afterwards  tra- 
velled through  moft  of  the  ci-.ics  of  Italy,  ftudying  the 
works  of  thofe  who  were  Hioft  diftinguifhed  j  and  re- 
fided  for  a  long  time  at  Venice,  where  he   copied  the 

paintings 


DAN" 


T    Si    1 


DAN 


paintings  of  Titian,  Tintoretto,  and  Paolo  Veronefe. 
He  next  vifited  Parma  and  Modena,  to  defign  the 
,  works  of  Correglo  ;  omitting  no  opportunity  that 
might  contribute  to  improve  his  hand  or  his  judgment. 
When  he  returned  to  Florence,  the  grand  duke  Cof- 
mo  III.  the  grand  duchefs  Vidoria,  and  the  prince 
Ferdinand,  kept  him  perpetually  employed,  in  frefco 
painting  as  well  as  in  oil  ;  his  fubjeds  being  taken  not 
only  from  facred  or  fabulous  hirtory,  but  from  his  own 
invention  and  fancy,  ^vhich  frequently  fumillicd  him 
vi'vCn  fuch  as  were  odd  and  Angular,  and  eipecially  with 
v.himfical  carlcatiu-es.  He  died  in  171 2. — This  ma- 
ller  had  a  moft  e.Ktraordinary  talent  for  imitating  the 
ilyle  of  even  the  moft  celebrated  ancient  painters  of 
every  ichool,  particularly  Titian,  Veronefe,  and  Tin- 
toretto ;  and  with  a  force  and  elegance,  equal  to  his 
fubjeds  of  hilfory,  he  painted  portraits,  landfcapes, 
architedure,  tlowers,  fruit,  battles,  animals  of  all 
kinds,  and  likewife  fea-pieces ;  proving  himfelf  an  uni- 
verfal  artifl,  and  excellent  in  every  thing  he  under- 
took. 

He  had  a  fon,  Odavio,  who  proved  not  inferior  to 
him  in  any  branch  of  his  profeflion,  and  was  an  honour 
to  his  family  and  his  country. 

Dandini,  Ccefare,  hiftory  painter,  was  born  at  Flo- 
rence ;  and  was  the  elder  brother  and  firll  inllrudor  of 
Vincentio  Dandini,  the  uncle  of  Pietro.  This  mafter 
had  fuccelfively  fludied  as  a  difciple  with  Cavalier  Cur- 
radi,  Pafllgnano,  and  Criftofano  Allori  j  from  whom 
he  acquired  a  very  pleafing  manner  of  defigning  and 
colouring.  He  was  extremely  corred  in  his  drawing, 
and  finilhed  his  pidures  highly.  Several  noble  altar- 
pieces  in  the  churches  of  Florence  are  of  his  hand  ; 
and  one,  which  is  in  the  chapel  I'Annonciata,  is  par- 
ticularly admired. 

D ANDOLO,  Henry,  doge  of  Venice,  a  brave  ad- 
miral and  politician.  With  a  Venetian  fleet  he  took 
Conftantinople  in  1203,  and  had  the  moderation  to  re- 
fufe  to  be  emperor.     He  died  in  i2?o. 

DANEGELT,  an  annual  tax  laid  on  the  Anglo- 
Saxons,  firft  of  IS.  afterwards  of  2S.  for  every  hide  of 
land  throughout  the  realm,  for  maintaining  fuch  a  num- 
ber of  forces  as  were  thought  fufficient  to  clear  the  Bri- 
tlfh  feas  of  Danillt  pirates,  which  heretofore  greatly 
annoyed  our  coafts. 

Dakegelt  was  firft  impofed  as  a  ftanding  yearly 
tax  on  the  whole  nation,  under  King  Ethelred,  A.  D. 
991.  That  prince,  fays  Camden,  Britan.  142.  much 
diftrefled  by  the  continued  invafions  of  the  Danes,  to 
procure  a  peace,  was  compelled  to  charge  his  people 
ivith  heavy  taxes,  called  Danegelt. — At  firft  he  paid 
lo.oool.  then  i6,00ol.  then  24,000!.  after  that 
36,0001.  and  laftly  48,0001. 

Edward  the  Confeflbr  remitted  this  tax  :  William  I. 
and  n.  realTumed  it  occafionally.  In  the  reign  of 
Henry  I.  it  was  accounted  among  the  king's  ftanding 
revenues  ;  but  King  Stephen,  on  his  coronation-day, 
abrogated  it  for  ever. 

No  church  or  church-land  paid  a  penny  to  the  dane- 
geh ;  becaufe,  as  is  fet  forth  in  an  ancient  Saxon  laiv, 
the  people  of  England  placed  more  confidence  in  the 
prayers  of  the  church  than  in  any  military  defence  they 
could  make. 

DANET,  Peter,  abbot  of  St  Nicholas  de  Verdun, 
was  one  of  the  perfons  chofen  by  the  duke  of  Montau- 
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fier  to  write  on  the  clafhcs  for  the  ufe  of  the  d:mph!n.     Danic!. 
He  had  a  ftiai-e  in  Pha^drus,  which  he  publiilied   with  — \r~~ 
notes  and  explications  in  Latin.      He  alio  wrote  a  dic- 
tionary in    Latin   and   French,  and   another  In  French 
and  Latin.     He  died  at  Paris  in  1709. 

DANIEL,  the  fourth  of  the  greater  prophets,  was 
born  in  Judea,  of  the  tribe  of.Iudah,  about  the  25lh 
year  of  the  reign  of  Joliah.  He  was  led  captive  to 
Babylon,  with  other  young  Hebrew  lords,  after  the 
taking  of  Jerufalem  by  Nebuchadnezzar,  ^vho  took 
them  into  his  fervice.  That  prince  gave  them  mafters 
to  inftrud  them  in  the  language  and  fciences  of  the 
Chaldeans,  and  ordered  them  to  be  fed  ^vith  the  moll 
delicate  viands  :  but  they,  fearing  that  they  Ihould  eat 
meat  forbidden  by  the  law  of  Mofes,  defired  the  king's 
officers  to  allow  them  only  pulfe.  The  wlfdom  and 
condud  of  Daniel  pleafing  Nebuchadnezzar,  that 
prince  gave  him  feveral  ports  of  honour.  It  is  com- 
monly believed,  that  this  prophet,  when  but  12  years 
of  age,  made  known  the  innocence  of  the  chafte  Su- 
fannah  :  but  the  learned  are  not  agreed,  that  the  young 
Daniel,  who  confounded  the  old  men,  was  the  fame 
with  this  prophet.  However,  he  explained  Nebuchad- 
nezzar's dream  of  the  myfterlous  ftatue,  which  foretold 
the  four  great  monarchies ;  on  which  account  he  was 
made  prefed  of  the  province  of  Babylon.  In  the  reign 
of  Darius,  the  king  of  the  Medes,  he  refufed  to  adore 
the  golden  ftatue  of  the  king,  and  was  caft  into  the 
lions  den,  when  thofe  hearts,  though  pinched  with  hun- 
ger, did  him  no  manner  of  hurt.  And  he  explained 
the  charaders  written  on  the  wall  of  the  room  where 
Bellhazzar  was  feafting. 

It  is  believed  that  Daniel  died  in  Chaldea,  and  that 
he  did  not  take  advantage  of  the  permiffion  granted  by 
Cyrus  to  the  Jews  of  returning  to  their  own  country. 
St  Epiphanius  fays  he  died  at  Babylon  ;  and  herein  he 
is  followed  by  the  generality  of  hiftorians. 

The  prophecies  of  Daniel  concerning  the  coming  of 
the  Meffiah,  and  the  other  great  events  of  after-times, 
are  fo  clear  and  explicit,  that,  as  St  Jerome  tells  us, 
Porphyry  objeded  to  them,  that  thofe  which  related 
to  the  kings  of  Syria  and  Egypt,  chap.  xi.  muft  have 
been  written  after  the  times  of  Antiochus  Epiphanes ; 
whereas  his  prophecy  was  tranrtated  into  Greek  100 
years  before  his  time,  and  the  tranllation  was  in  the 
hands  of  the  Egyptians,  who  had  no  great  kindnefs 
for  the  Jews  and  their  religion.  And  thofe  prophecies 
foretelling  the  fuccefs  of  Alexander,  chap.  vlii.  5.  xi.  3. 
were  fhown  to  Alexander  by  the  Jews,  in  confequence 
of  which  they  obtained  feveral  privileges  from  him  ; 
f^Atit.  lib.  xi.  c.  8.).  The  ftyle  of  Daniel  is  not  fo  lofty 
and  figurative  as  that  of  the  other  prophets  ;  it  is  clear 
and  concife,  and  his  narrations  and  defcrlptions  fimple 
and  natural  :  in  ftiort,  he  writes  more  like  a  hirtorian 
than  a  prophet. 

The  Jews  do  not  reckon  Daniel  among  the  pro- 
phets ;  part  of  his  book,  that  is,  from  the  fourth  verfe 
of  his  fecond  chapter  to  the  end  of  the  feventh  chap 
ter,  was  originally  written  in  the  Chaldee  language  ; 
the  reafon  of  svhich  was,  that  in  that  part  he  treats 
of  the  Chaldean  or  Babylonifti  affairs  :  all  the  reft  ef 
the  book  is  in  Hebrew.  The  firft  fix  chapters  of  the 
book  of  Daniel  are  a  hiftory  of  the  kings  of  Babylon, 
and  what  befel  the  Jews  under  their  government.  In 
the  lail  fix  he  is  altogether  prophetical,  foretelling  not 
^L  only 
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only  ivhat  flioulcl  happen  to  his  oivn  church  and  nation, 
but  events  in  which  foreign  princes  ai\d  liingdoms  were 
concerned. 

Daniel,  Samuel,  an  eminent  poet  and  hiftorian, 
was  born  near  Taunton  in  Somerletniire  in  the  year 
1562,  and  educated  at  Oxford  ■,  but  lea^'ing  that  uni- 
verfity  without  a  degree,  he  applied  himrell:  to  Englilh 
hiftcry  and  poetry  under  the  patronage  of  the  earl  of 
Pembrokf's  family.  He  was  afterwards  tutor  to  the 
lady  Anne  Clifford  ;  and,  upon  the  death  of  Spenfer, 
was  created  poet-laureat  to  Qiiecn  Elizabeth.  In  King 
James's  reign  he  was  appointed  gentleman  extraordi- 
nary, and  afterwards  one  of  the  grooms  of  the  privy- 
chamber  to  the  queen  confort,  who  took  great  delight 
in  his  converfation  and  writings.  He  wrote  a  hiftory 
of  England,  feveral  dramatic  pieces,  and  fome  poems  ; 
and  died  in  16 19. 

Daniel,  Gabriel,  a  celebrated  Jefuit,  and  one  of 
the  bell  French  hiftorians,  was  born  at  Rouen  in  1649. 
He  taught  polite  literature,  philofophy,  and  divinity, 
among  the  Jefuits ;  and  was  fuperior  of  their  houfe  at 
Paris,  where  he  died  in  1728.  There  are  a  great 
number  of  his  \vcrks  publillied  in  French,  of  which 
the  principal  are,  I.  A  Hiftory  of  France,  of  which 
he  alfo  wrote  an  abridgment  in  nine  volumes,  I  2mo. 
2.  A  Hiftory  of  the  French  Militia,  in  two  vols 
4to.  3.  An  Anfwer  to  the  Provincial  Letters.  4.  A 
Voyage  to  the  World  of  Defcartes.  5.  Letters  on 
the  doftrines  of  the  Theorifts,  and  on  Probability. 
6.  New  difficulties  relating  to  the  knowledge  of 
Brutes:  And,  7.  A  Theological  treatife  on  the  Effica- 
cy of  Grace. 

DANMONII,  an  ancient  Britiffi  nation,  fuppofed 
to  have  inhabited  that  traft  of  country  which  is  now 
called  Cornwall  and  Devonjhire,  bounded  on  the  louth 
by  the  Britifli  ocean,  on  the  weft  by  St  George's  chan- 
nel, on  the  north  by  the  Severn  fea,  and  on  the  eaft 
by  the  country  of  the  Durotriges.  Some  other  Britilh 
tribes  were  alfo  feated  within  thefe  limits  ;  as  the  Cof- 
iini  and  OlHdamnii  ;  and,  according  to  Mr  Baxter, 
they  were  the  keepers  of  their  flocks  and  herds.  As  the 
feveral  tribes  of  the  Danmonii  fubmitted  without  much 
refiftance  to  the  Romans,  and  never  joined  in  any  re- 
volt againft  them,  that  people  were  under  no  neceffity 
of  building  many  forts,  or  keeping  many  garrifons 
in  their  country.  This  is  the  reafon  why  fo  few  Ro- 
man antiquities  have  been  found  in  that  country,  and 
fo  little  mention  is  made  of  it  and  its  ancient  inhabi- 
tants by  Roman  writers.  Ptolemy  names  a  few  places, 
both  on  the  fea  coafts  and  in  the  inland  parts  of  this 
country,  v\hich  were  kno-ivn  to,  and  frequented  by,  the 
Romans.  The  moft  confiderable  of  thefe  places  are 
the  two  famous  promontories  of  Bolerium  and  Ocri- 
num,  now  the  Land's-end  and  the  Lizard ;  and  the 
towns  of  Ifca  Danmoniorum  and  Tamare,  now  Exeter 
and  Saltafh.  As  the  Danmonii  fubmitted  fo  tamely 
to  the  Romans,  they  might  perhaps  permit  them  to 
live,  for  fome  time  at  leaft,  under  their  own  princes 
and  their  own  laws  ;  a  privilege  which  we  know  they 
granted  to  fome  other  Britilh  ftates.  In  the  rooft  per- 
feft  ftate  of  the  Roman  government  in  Britain,  the 
country  of  the  Danmonii  made  a  part  of  the  province 
called  Flava  Cgefarienfis,  and  was  governed  by  the  pre- 
fident  of  that  province.  After  the  departure  of  the 
Romans,  kingly  government  was  immediately  revived 
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among  the  Danmonii  in  the  perfon  of  Vortigern,  who     Dante, 
was  perhaps  dcfcended  from  the  race  of  their  ancient  """V"- 
princes,  as  his  name  i'lgnifies  in   the  Britilh  language 
a  chieftain  or  the  head  of  a  family. 

DANTE,  Aligheri,  one  of  the  firft  poets  of  Italy, 
was  born  at  Florence  in  l  265,  of  an  ancient  and  ho- 
nourable family.  Boccacio,  who  lived  in  the  fame 
period,  has  left  a  very  curious  and  entertaining  treatife, 
on  the  life,  the  ftudies,  and  manners  of  this  extraor- 
dinary poet,  whom  he  regarded  as  his  matter,  and  for 
whofe  memory  he  profefl'ed  the  highelf  veneration. 
This  biographer  relates,  that  Dante,  before  he  was 
nine  years  old,  conceived  a  paffion  for  the  lady  whom 
he  has  immortalized  in  his  lingular  poem.  Her  age 
was  near  his  own  ;  and  her  name  was  Beatrice,  the 
daughter  of  Folco  Portinari,  a  noble  citizen  of  Flo- 
rence. The  paflion  of  Dante,  however,  like  that  of 
his  fucCeflbr  Petrarch,  iecms  to  have  been  of  the  chafte 
and  platonlc  kind,  according  to  the  account  he  has 
himfelf  given  cf  it,  in  oiie  of  his  early  producfions,  en- 
titled Vila  Niinva  ;  a  mixture  of  myilerlous  poetry  and 
profe  j  in  which  he  mentions  both  the  origin  of  his 
affedlion  and  the  death  of  his  mitfrefs,  who,  according 
to  Boccacio,  died  at  the  age  of  24.  The  lame  author 
aflerts,  that  Dante  fell  into  a  deep  melancholv  in  con- 
fcquence  of  this  event,  from  which  his  friends  endea- 
voured to  raife  him,  by  perfuading  him  to  marriage; 
After  fome  time  he  followed  their  advice,  and  repent- 
ed it  5  for  he  unfortunately  made  choice  of  a  lady  who 
bore  fome  refernblance  to  the  celebrated  Xantippe. 
The  poet,  not  poffeffing  the  patience  of  Socrates,  fe- 
parated  hiinfcif  from  her  with  fuch  vehement  exprel- 
fions  of  diflike,  that  he  never  afterwards  admitted  her 
to  his  prefencc,  though  ffie  had  born  him  feveral  chil- 
dren. In  the  early  part  of  his  life  he  gained  fome 
credit  in  a  military  charatler  •,  dillinguiffiing  himfelf  by 
his  bravery  in  an  aftion  where  the  Florentines  obtain- 
ed a  fignal  \i6\ory  over  the  citizens  of  Arezzo.  He 
became  ftill  more  eminent  by  the  acquifition  of  civil 
honours  ;  and  at  the  age  of  25  he  rofe  to  be  one  of 
the  chief  magiftrates  of  Florence,  when  that  dignity 
was  conferred  by  the  fuffrages  of  the  people.  From 
this  exaltation  the  poet  himfelf  dated  his  principal 
misfortunes,  as  appears  from  the  fragment  of  a  letter 
quoted  by  Leonardo  Bruni,  one  of  his  early  biogra- 
phers, where  Dante  fpeaks  of  his  political  failure  with 
that  liberal  franknefs  which  integrity  infpires.  Italy 
was  at  that  time  diftrafled  by  the  contending  fatTions 
of  the  Ghibellins  and  the  Guelphs  :  the  latter,  among 
whom  Dante  took  an  acElive  part,  were  again  divided 
into  the  Blacks  and  the  Whites.  Dante,  fa\s  Gravi- 
na,  exerted  all  his  influence  to  unite  thefe  interior  par- 
ties ;  but  his  efforts  were  ineffeflual,  and  he  had  the 
misfortune  to  be  unjuftly  perfecuted  by  thofe  of  his 
own  faftion.  A  powerful  citizen  of  Florence,  named 
Corfo  Donati,  had  taken  m.ealures  to  terminate  thefe 
inteftine  broils,  by  introducing  Charles  of  Valois,  bro- 
ther to  Philip  the  Fair  king  of  France.  Dante,  with 
great  vehemence,  oppofed  this  difgracefiil  projcS,  and 
obtained  the  baniffiment  of  Donati  and  his  partizans. 
The  exiles  applied  to  the  pope  (Boniface  VIII.),  and 
by  his  afiiftance  fucceeded  in  their  defign.  Charles  of 
Valois  entered  Florence  in  triumph,  and  thofe  who  had 
oppofed  his  admifficn  were  banillied  in  their  turn. 
Dante  had  been  difpatched  to  Rome  as  the  ambaffa. 
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liur  of  liis  party  ;  aiul  was  retiirniujT,  vvIjcu  lie  received 
■^  intcllipcncc  of  ihe  revolution  in  his  native  city.  His 
eneiiiits,  availing  themfelves  of  his  abfcnce,  had  procu- 
red an  iniquitous  fentence  againft  him,  by  which  lie 
was  condemned  to  banilhment,  and  his  poflcflions 
were  confifcated.  His  two  cntbiiliaflic  biojriaphers 
Eoccacio  and  Manelti,  exprels  the  warmell  indigna- 
tion as^ainll  the  injullice  of  his  country.  Dante,  on 
receiving  this  intelligence,  took  retuge  in  Sienna,  and 
afterwards  in  Arezzo,  where  many  of  his  party  were 
alTenibled.  An  attempt  was  made  to  furprife  the  city 
of  Florence,  by  a  fnial!  army  which  Dante  is  fuppo- 
fed  to  have  attended  :  the  defign  mifcarried,  and  our 
poet  is  conjeftured  to  have  wandered  to  various  pai'ts 
of  Italy,  till  he  found  a  patron  in  the  great  Candella 
bcala,  prince  of  Veroiva,  whom  he  has  celebrated  in 
his  poem.  The  high  fpirit  of  Dante  was  ill  fuitcd  to 
courtly  dependence  •,  and  he  is  faid  to  have  loft  the 
favour  of  his  Veronefe  patron  by  the  rough  franknefs 
of  his  behaviouv.  From  Verona  he  retired  to  France, 
according  to  Manetti ;  and  Boccaeio  affirms  that  he 
difputed  in  the  theological  fchools  ot  Paris  with  great 
reputation.  Bayle  queftions  his  vifiting  Paris  at  this 
period  of  his  life ;  and  thinks  it  improbable,  that  a  man, 
wI:o  had  been  one  of  the  chief  magiftrates  of  Florence, 
fiiould  condefccnd  to  engage  in  the  public  fquabbles  of 
the  Parifian  theologifts ;  but  the  fpirit  both  of  Dante 
and  the  times  in  which  he  lived  fufficiently  account 
for  this  exercife  of  his  talents ;  and  his  reiidence  in 
France  at  this  feafon  is  confirmed  by  Boccaeio,  in  his 
life  of  our  poet,  ivhich  Bayle  feems  to  have  had  no 
opportunity  of  confulting. 

The  cleftion  of  Henry  count  of  Luxemburgh  to 
the  empire,  in  November  1308,  afforded  Dante  a  pro- 
fpcft  of  being  reftored  to  his  native  city,  as  he  attached 
himfelf  to  the  interelt  of  the  new  emperor,  in  whofe 
fervice  he  is  fuppofcd  to-  have  written  his  Latin  trea- 
tife  De  Monorchia,  in  which  he  afl'erted  the  rights  of 
the  empire  againil  the  encroachments  of  the  Papacy. 
In  the  year  131 1,  he  inlligated  Henry  to  lay  fiege  to 
Florence  ;  in  which  enterprlfe,  fays  one  of  his  bio- 
graphers, he  did  not  appear  in  perfon,  from  motives  of 
rcfpect  towards  his  native  city.  The  emperor  ivas  re- 
pulfed  by  the  Florentines  5  and  his  death,  which  hap- 
pened in  the  fucceeding  year,  deprived  Dante  of  all 
hopes  concerning  re-eft abliilimerrt  in  Florence.  After 
this  difappointment,  he  is  fuppofed  to  have  pafled  lome 
years  in  roving  about  Italy  in  a  ftate  of  poverty  and 
dillrefs,  till  he  found  an  honourable  eftabliflmient  at 
Ravenna,  under  the  proteftion  of  Guido  Novello  da 
Polftnta,  the  lord  of  that  citv,  who  received  this  illuf- 
trious  exile  with  the  moll  endearing  liberality,  continu- 
ed to  proteft  him  through  the  few  remaining  years  of 
liis  life,  and  extended  his  munificente  to  the  aihes  of 
the  poet. 

Eloquence  was  one  of  the  many  talents  which  Dante 
pofTefTed  in  an  eminent  degree.  On  this  account  lie 
is  faid  to  have  been  employed  on  fourteen  difTerent 
embafTies  in  the  courfe  of  his  life,  and  to  have  fuc- 
ccedcd  in  moll  of  them.  Flis  patron  Guido  had  occa- 
fion  to  try  his  abilities  in  a  fervice  of  this  nature,  and 
di  (patched  him  as  his  ambafl'ador  to  negociate  a  peace 
with  the  Venetians,  who  were  preparing  for  hoftilities 
againff  Ravenna.  Manetti  aficrts  that  he  was  unable 
to  procure  a  public  audience  at  Venice,  and  returned 
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to  Ravenna  by  land,  from  his  apprehenfions  of  the  Dantf. 
Venetian  lleet ;  when  the  fatigue  of  his  journey,  and  """"v— 
the  mortification  of  failing  in  his  attempt  to  preferve 
his  generous  patron  from  the  impending  danger,  threw 
him  into  a  fever,  which  terminated  in  death  on  the 
14th  of  September  fjai.  He  died,  however,  in  the 
palace  of  his  friend  ;  and  the  aftecfionate  Guido  paid 
the  moft  tender  regard  to  his  memory.  This  muni- 
ficent patron  (lays  Boccaeio)  commanded  the  body  to 
be  adorned  with  poetical  ornaments,  and,  after  being 
carried  on  a  bier  through  the  llreets  of  Ravenna  by  the 
moft  illuftrious  citizens,  to  be  depofited  in  a  marble 
cofhn.  He  pronounced  himfelf  the  funeral  oration, 
and  expreffed  his  defign  of  erefting  a  fplendid  monu- 
ment in  honour  of  the  deceafed  ;  a  defign  which  his 
fubfequent  misfortunes  rendered  him  unable  to  accom- 
plifli.  At  his  requert,  many  epitaphs  were  written  on 
the  poet  :  the  beft  of  them  (fays  Boccaeio)  by  Giovan- 
ni del  Virgilio  of  Bologna,  a  famous  author  of  that 
time,  and  the  intimate  friend  of  Dante.  Boccaeio  then 
cites  a  few  Latin  verfes,  not  worth  tranfcribiiig,  fix  of 
which  are  quoted  by  Bayle  as  the  compoihion  of  Dante 
himfelf,  on  the  authority  of  Paul  Jovius.  In  1483 
Bernardo  Bembo,  the  father  of  the  celebrated  cardinal, 
raifed  a  handfome  monument  over  the  neglefted  allies 
of  the  poet,  with  the  following  infcription  : 

Exigua  tumuli  Danlhes  hie  forte  jacebas 

Squalenti  nulli  cogntta  pcene  Jitu  ; 
At  nunc  marmoreo  fuhnixus  condtris  arcu. 

Omnibus  et  cultu  fpletididiore  nitcs  ; 
Nimirum  Bemhiis,  Mujis  incenfus  Etru/cis, 

Hoc  lihi,  quern  in  primis  hce  coluere,  dedit. 

Before  this  period  the  Florentines  had  vainly  endea- 
voured to  obtain  the  bones  of  their  great  poet  from 
the  city  of  Ravenna.  In  the  age  of  Leo  X.  they 
made  a  fecond  attempt,  by  a  foleran  application  to  the 
pope  for  that  purpofe  ;  and  the  great  Michael  Angelo, 
an  enthufiailic  admirer  of  Dante,  very  liberally  offered 
to  execute  a  magnificent  monument  to  the  poet.  The 
hopes  of  the  Florentines  w-ere  again  unfuccelsful.  The 
particulars  of  their  lingular  petition  may  be  found  in 
the  notes  of  Codivl's  Life  of  Michael  Angelo. 

At  what  time,  and  in  what  place,  he  executed  the 
great  and  fingular  work  which  has  rendered  hira  im- 
mortal, his  numerous  commentators  ieem  unable  to 
determine.  Boccaeio  affcrts,  that  he  began  it  in  his 
35th  year,  and  had  finilhed  leven  cantos  of  his  Infer- 
no before  his  exile  ;  that  in  the  plunder  of  his  houfe, 
on  that  event,  the  beginning  of  his  poem  was  fortu- 
nately prelerved,  but  remained  for  lome  time  neglccl- 
cd,  till  its  merit  being  accidentally  difcovcred  by  an 
intelligent  poet  named  Dino,  it  was  lent  to  the  mar- 
quis Marcello  Malefpina,  an  Italian  nobleman,  by  whom 
Dante  was  then  protefted.  The  marquis  reftored  ihefe 
loft  papers  to  the  poet,  and  intreated  him  to  proceed 
in  a  work  which  opened  in  fo  jiromifing  a  manner.  To 
this  incident  we  are  probably  indebted  far  the  poem  of 
Dante,  which  he  muft  have  continued  under  all  the 
diladvantages  of  an  unfortunate  and  agitated  life.  It 
does  not  appear  at  \vhat  time  he  completed  it  ;  per- 
haps before  he  quitted  Verona,  as  he  dedicated  the  Pa- 
radife  to  his  \'eronefe  patron.  The  critics  have  vari- 
ouily  accounted  for  his  hanng  called  his  poem  Come- 
dia.  He  gave  it  the  title  (faid  one  of  his  fons),  be- 
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caufe    h  opens  -with  diftrefs   and    clofes  with  felicity.      Poland 

The  very  high  eflimation  in  which  this  produftion  was 

held  by  his  country,  appears  from  a  fingalnr  inftitution. 

The  republic  of  Florence,  in  the  year  1373,  affigned  a 

public   itipend  to  a  perfon  appointed  to  read  letturcs 

on  the  poem  of  Dante  :   Boccacio  was  the  firft  perfon 

engaged  in  this  olhce  ;  but  his  death  liappening  in  two 

years   after   his   appointment,    his   comments   extended 

only  to  the  feventeen  firft  cantos  of  the  Inferno.     The 

critical  diflertations  that  have  been  written  on  Dante 

are  almoft  as  numerous  as  thofe  to  which  Homer  has 

given  birth  ;    the  Italian,  like  the   Grecian  bard,  has 

been  the  fubfefl  of  the  higheft  panegyric,  and  of  the 

grolTeft  inveftive.       Voltaire  has  fpoken  of  him  with 

that  precipitate  vivacity,  which  fo  frequently  led  that 

lively  Frenchman  to  infult  the  reputation  of  the  nobleft 

writers.      In  one  of  his  entertaining  letters,  he  fays  to 

an  Italian    abbe,    Je  fais  grand  cas  du  courage,  avec 

lequel  vous  avez  ofe  dire  que  Dante  etoit  tin  fou,  et  fori 

ciivrage  un  tnotiflre. — Le  Dante  pourra  entrer  dam  les 

bib/tot heqiies  des  cttrieux,  mais    il   tie  /era  jamais  lit. 

But  more  temperate  and  candid  critics  have  not  been 

wanting  to  difplay  the  merits  of  this  original  poet.      Mr 

Warton  has  introduced  into  his  latl  volume  on  Englilh 

poetry,  a  judicious  and  fpirited    fummary  of  Dante's 

performance. 

DajsTE,  "John  Baptijl,  a  native  •af  Perugia,  an  ex- 
cellent mathematician,  called  the  new  Daedalus,  for  the 
wings  he  made  himfelf,  and  with  which  he  flew  feveral 
times  over  the  lake  Thrafymenus.  He  fell  in  one  of 
his  enterprlfes,  the  iron  work  v.Ith  Avhich  he  managed 
one  of  his  wings  having  failed  :  by  which  accident  he 
broke  his  thigh  :  but  it  was  fet  by  the  furgeons,  and 
he  was  afterwards  called  to  Venice  to  profefs  mathe- 
matics. 

DANTZIC,  the  capital  of  PolKh  Pruffia,  fituated 
on  a  branch  of  the  Viftula,  about    four  miles  above 
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ivhere  it  falls  into  the  Baltic*,  in  E.  Long.  18.  ^6. 
N.  Lat.  54.  20.  This  city  is  famous  in  hiftory  on 
many  accounts,  particularly  that  of  its  being  former- 
ly at  the  head  of  the  Hanfeatic  alTociatlon,  commonly 
called  the  Hanfe-towns.  It  is  large,  beautiful,  po- 
Tiulous,  and  rich  ;  its  houfes  generally  are  five  llories 
high  ;  and  many  of  Its  ftreets  are  planted  with  chef- 
nut-trees.  One  of  the  fuburbs  is  called  Scotland ; 
and  the  Scots  have  great  privileges,  in  confequence  of 
their  gallant  defence  of  the  town,  under  one  of  the  fa- 
mily of  Douglas,  when  it  was  befieged  by  the  Poles. 
It  is  faid  there  are  upwards  of  30,000  pedlars  of  that 
nation  in  Poland  who  travel  on  foot,  and  fome  with 
three,  four,  or  five  horfes.  In  King  Charles  II. 's  time 
they  were  about  53,000  :  in  that  reign  Sir  .Fohn  Den- 
ham  and  Mr  Killigrew  were  fent  to  take  the  number 
of  them,  and  to  tax  them  by  the  poll,  with  the  king  of 
Poland's  licenfe  ;  which  having  obtained,  they  brought 
home  lOjOCol.  fterling,  befides  their  charges  in  the 
journey.  Dantzic  has  a  fine  harbour  ;  and  is  ftill  a 
moft  eminent  commercial  city,  although  It  feems  to  be 
fome^vhat  part  Its  meridian  glory,  •(vhich  ivas  probably 
about  the  time  that  the  prefident  de  Thou  wrote  his 
much  efleemed  Hi/loria  fui  Temporis,  wherein,  under 
the  year  1607,  he  fo  highly  celebrates  its  commerce 
and  grandeur.  It  is  a  republic,  claiming  a  fmall  ad- 
jacent territory  about  40  miles  round  It,  which  was 
under  the  proteflion  of  the  king  and  the  republic  o£ 


Its  niagiftracy,  and  the  majority  of  its  inlia- 
bitants,  are  Lutherans  •,  although  the  Romanifts  and  ' 
Calviiiifts  be  equally  tolerated  in  it.  It  has  26  pariflies, 
with  many  convents  and  hofpitals.  The  inhabitants 
have  been  computed  to  amount  to  200,000  ;  but  later 
computations  fall  very  conliderably  fliort  of  it,  as  ap- 
pears by  its  annual  bill  of  mortality,  exhibited  by  Dr 
Eufcliing,  who  tells  us,  that  in  tlie  year  1752,  there  died 
but  1  846  pcrfons.  Its  own  ihippiiig  is  numerous  ;  but 
the  foreign  flilps  conflantly  reforting  to  it  are  more 
fo,  whereof  1014  arrived  there  in  the  year  1752;  in 
which  year  alfo  1 288  Polidi  veffels  came  down  the 
Viftula,  chiefly  laden  with  corn  for  its  matchlefs  gra- 
naries J  from  whence  that  grain  Is  diftributed  to  many 
foreign  nations,  Poland  being  juftly  deemed  the  great- 
eft  magazine  of  corn  In  all  Europe,  and  Dantzic  the 
greateft  port  for  diilributing  it  everywhere  :  befides 
which,  D?!ntzic  exports  great  quantities  of  naval  ftores, 
and  a  vaft  variety  of  other  articles.  Dr  Buiching  af- 
firms, that  it  appears  from  ancient  rcr  ords,  as  early  as 
the  year  997,  that  Dantzic  was  a  large  commercial 
city,  and  not  a  village  or  Inconfiderable  town,  as  fome 
pretend.  The  inhabitants  of  Dantzic  have  often 
changed  their  mailers,  and  have  fometlmes  been  un- 
der the  protection  of  the  Englilh  and  Dutch  ;  but  ge- 
nerally have  ftio^Ti  a  great  predllecllon  for  the  king- 
dom  and  republic  of  Poland,  as  being  lefs  likely  to  ri- 
val them  in  their  trade,  or  abridge  them  of  their  im- 
munities, which  reach  even  to  the  privilege  of  coining 
money.  Though  ftrongly  fortified,  and  poflelTed  of 
1 50  large  brafs  cannon,  it  could  not,  from  its  fitua- 
tlon,  ftand  a  regular  fiege,  being  furrounded  with  emi- 
nences. In  1734,  the  inhabitants  difcovered  a  remark- 
able attachment  and  fidelity  towards  Staniflaus  king 
of  Poland,  not  only  when  his  enemies  the  Ruffians 
were  at  their  gates,  but  even  In  pofleflion  of  the  city. 
This  city  was  exempted  by  the  late  king  of  PrulTia 
from  thofe  claims  ^vhlch  he  made  on  the  neighbouring 
countries  ;  notwithftanding  which,  his  Pruflian  ma- 
jefty  foon  after  thought  proper  to  feize  on  the  terri- 
tories belonging  to  Dantzic,  under  pretence  of  their 
having  been  formerly  part  of  Pollfti  Pruflia.  He  then 
proceeded  to  poffefs  himfelf  of  the  port-duties  belong- 
ing to  that  city,  and  erected  a  cuftomhoufe  in  the 
harbour,  where  he  laid  arbitrary  and  infupportable  du- 
ties upon  goods  exported  or  imported.  To  complete 
the  fyftem  of  oppreftlon,  cuftomhoufes  were  erefted 
at  the  very  gates  of  Dantzic,  fo  that  no  perfons 
could  go  in  or  out  of  the  town  without  being  fearch- 
ed  in  the  ftrifleft  manner.  Such  is  the  treatment 
which  the  city  of  Dantzic  has  received  from  the  king 
of  Pruflia,  though  few  cities  have  ever  exifted  which 
have  been  comprehended  in  fo  many  general  and  par- 
ticular treaties,  and  whofe  rights  and  liberties  have- 
been  fo  frequently  fecured,  and  guaranteed  by  fo  many 
great  poivers,  and  by  fuch  a  long  and  regular  fucceflion 
of  pubb'c  afts,  as  that  of  Dantzic  has  been.  In  the  year 
1784,  it  was  blockaded  by  his  troops  on  various  pre- 
tences ;  but  by  the  interpofition  of  the  emprefs  of  Ruf- 
fia  and  of  the  king  of  Poland,  they  were  ivlthdrawn  : 
and  a  corapromlfe  having  taken  place,  the  city  was 
reftored  to  its  former  immunities.  Neverthelefs,  its 
trade  has  fince  been  rather  upon  the  dechne,  the  mer- 
chants, choufing  to  fettle  where  their  property  may  be 
more  fecure. 
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DANUBE,  the  largeft  and  moli  cori/idcrable  river 
in  Europe,  rifing  in  the  Black  Foreft,  near  Zunberg  ; 
and  running  north-eaft  through  Swabia,  by  Ulm,  the 
capital  of  that  country  ;  then  running  eaft  through  Ba- 
varia and  Aullria,  paffes  by  Ratilbon,  Paffau,  Ens,  and 
Vienna.  It  then  enters  Hungary,  and  runs  fouth-eafl 
from  Prelhurg  to  Buda,  and  fo  on  to  Belgrade;  after 
which  it  divides  Bulgaria  from  Walachia  and  Molda- 
via, difcharging  itfelf  by  feveral  channels  into  the 
Black  fea,  in  the  province  of  Beflarabia.  Towards 
the  mouth,  it  was  called  the  Ijler  by  the  ancients ; 
and  it  is  now  (liid,  that  four  of  the  mouths  are  choked 
lip  with  fand,  and  that  there  are  only  two  remaining. 
It  begins  to  be  navigable  for  boats  at  Ulm,  and  re- 
ceives feveral  large  rivers  as  it  paffes  along.  It  is  fo 
deep  between  Buda  and  Belgrade,  that  the  Turks 
and  Chrillians  have  had  men  of  war  upon  it ;  and  yet 
it  is  not  navigable  to  the  Black  fea,  on  account  of 
the  catarafts.  The  Danube  was  generally  fuppofed 
to  be  the  northern  boundary  of  the  Roman  empire 
in  Europe.  It  was  worlhipped  as  a  deity  by  the  Scy- 
thians. 

DAPHNE,  a  daughter  of  the  river  Peneus  by 
the  goddefs  Terra,  of  whom  Apollo  became  enamour- 
ed. This  paffion  had  been  railed  by  Cupid ;  \vith 
whom  Apollo,  proud  of  his  late  conquell  of  the  fer- 
pent  Python,  had  dilputed  the  power  of  his  darts. 
Daphne  heard  with  liorror  the  addrelTes  of  the  god, 
and  endeavoured  to  remove  herfelf  from  his  importu- 
nities by  tli,«ht.  Apollo  purfued  her,  and  Daphne, 
fearful  of  being  caught,  intreated  the  alHllance  of  the 
gods,  who  changed  her  into  a  laurel.  Apollo  crown- 
ed his  head  wifh  the  leaves  of  the  laurel,  and  for 
ever  ordered  that  that  tree  ftiould  be  facred  to  his  di- 
vinity. Some  fay  that  Daphne  was  admired  by  Leu- 
cippus,  fon  of  CEnomaus  liing  of  Pifa,  who  to  be  in 
her  company  difguifed  his  fex,  and  attended  her  in  the 
woods  in  the  habit  of  a  huntrefs.  Leucippus  gained 
Daphne's  efteem  and  love  ;  but  Apollo,  who  was  his 
powerful  rival,  difcovered  his  fex,  and  Leucippus  was 
killed  by  the  companions  of  Diana.  Daphne  was  alfo 
the  name  of  a  daughter  of  Tirefias,  prieilefs  in  the  tem- 
ple of  Delphi.  She  was  confecrated  to  the  fervice  of 
Apollo  by  the  Epigoni,  or  according  to  others  by  the 
goddefs  Tellus.  She  was  called  Stbip,  on  account  of  the 
<vildnefs  of  lier  looks  and  exprelTions  when  fhe  delivered 
oracles.  Her  oracles  were  generally  in  verfe  ;  and  Ho- 
mer, according  to  fome  accounts,  has  introduced  much 
of  her  poetry  in  his  compofitions. 

D.iPHNE,  in  Ancient  Geotrraphj^  a  fmall  village 
near  to,  or  ia  the  fuburbs  ot,  Antiochia  of  Seleucis  in 
Syria  ;  with  a  large  grove,  well  watered  with  fprings  : 
In  the  middle  of  the  grove  flood  the  temple  of  Apollo 
and  Diana.  Its  extent  was  80  fladia  or  10  miles ;  the 
diftance  from  the  city  five  miles  :  A  place  pleafant  and 
agreeable,  from  the  plenty  of  water  and  the  tempera- 
ture of  the  air,  and  its  foft-breathing  breezes.  The 
grove  was  of  bay-trees,  intermixed  with  cyprefs  :  which 
laft  multiplied  fo  faft,  as  to  occupy  the  whole  of  it. 
Pompey  gave  fome  land  for  enlarging  the  grove.  An- 
tiochus  Epiphanes  built  a  very  large  temple  of  Daph- 
nreus  Apollo.  The  place  at  length  became  fo  infa- 
mous, that  people  of  modefty  and  charafler  avoided 
reforting  tliither  3  fo  xlKiX,  Daphnici  mores  became  pro- 
verbial. 
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Daphne,  in  Ancient  Gcographi/,  a  fraall  diflrift  on 
the  lake  Samachonitcs,  in  the  Higher  Galilee,  very 
pleafant,  and  plentifully  watered  with  fprings,  which 
feed  the  Lefs  Jordan  •,  whence  its  name  feems  to  arife, 
probably  in  imitation  of  that  near  Antioch  of  Syria  on 
the  river  Orontcs. 

Daphne,  Spurge-laurel ;  a  genus  of  plants,  belong- 
ing to  the  o<51andria  clafs;  and  in  the  natural  method 
ranking  under  the  31ft  order,  Vepreculce.  See  Bo- 
T.^NY  Index. 

DAPHNEPHORIA,  a  feflival  in  honour  of  A- 
poUo,  celebrated  every  ninth  year  by  the  Boeotians.  It 
was  then  ufual  to  adorn  an  olive  bough  with  garlands 
of  laurels  and  other  flowers,  and  place  on  the  top  a 
brazen  globe,  on  which  were  fufpended  Imaller  ones.  In 
the  middle  was  placed  a  number  of  crowns,  and  a  globe 
of  inferior  (izc,  and  the  bottom  was  adorned  mth  a 
fafFron-coloured  garment.  The  globe  on  the  top  re- 
prefented  the  fun  or  Apollo.  That  in  the  middle  was 
an  emblem  of  the  moon,  and  the  others  of  the  ilars. 
The  crowiis,  which  were  (tz,  in  number,  reprefented  the 
fun's  annual  revolution.  This  bough  was  carried  in  fo- 
lemn  proceffion  by  a  beautiful  youth  of  anilluftrious  fa- 
mily, and  ivhofe  parents  were  both  living.  The  youth 
was  dreffed  in  rich  garments  which  reached  to  the 
ground,  his  hair  hung  loofe  and  difhevelled,  his  head 
was  covered  with  a  golden  crown,  and  he  wore  on  his' 
feet  (iioes  called  Iphicratidie,  from  Iphicrates  an  A- 
thenian,  who  tirft  invented  them.  He  was  called 
Aa^j/i^^go;,  laurel-bearer  ;  and  at  that  time  he  executed- 
the  office  of  a  priert  of  Apollo.  He  was  preceded  by- 
one  of  his  neareft  relations,  bearing  a  rod  adorned 
with  garlands,  and  behind  him  followed  a  train  of  vir- 
gins with  branches  in  their  hands.  In  this  order  the 
proceffion  advanced  as  far  as  the  temple  of  Apollo, 
funiamed  Ilmenius,  where  fupplicatory  hymns  were 
fung  to  the  god.  This  feftival  owes  its  origin  to  the 
following  circumftance. — When  an  oracle  advifed  the 
j^tolians  who  inhabited  Ame  and  the  adjacent  coun- 
try, to  abandon  their  ancient  poffeflions,  and  go  in 
quelt  of  a  fettlement,  they  invaded  the  Theban  terri- 
tories, v/hich  at  that  time  were  pillaged  by  an  army  of 
Pelafgians.  As  the  celebration  of  Apollo's  feflival 
was  near,  both  nations,  who  religioufly  obferved  it, 
laid  afide  all  hoflilities,  and  according  to  cuftom  cut 
down  laurel  boughs  from  Mount  Helicon,  and  in  the 
neighbourhood  of  the  river  Melas,  and  walked  in  pro- 
ceflion  in  honour  of  the  divinity.  The  day  that  this 
foleranity  was  obferved,  Polematas  the  general  of  the 
B(3eotian  army  favv  a  youth  in  a  dream,  that  prefented 
him  with  a  complete  fuit  of  armour,  and  commanded  the 
Bteotians  to  offer  foleran  prayers  to  Apollo,  and  walk 
in  proctlfion  with  laurel  boughs  in  their  hands  every 
ninth  year.  Three  days  after  this  dream,  the  Bueotian 
general  made  a  fally,  and  cut  off  the  greateft  part  of  the' 
beiiegern,  who  were  compelled  by  this  blow  to  rclin- 
quifli  their  enterprife.  Polematas  immediately  inftituted 
a  novennial  fellival  to  the  god,  who  feemed  to  be  the 
patron  of  the  Boeotians. 

DAPIFER,  the  dignity  or  office  of  grand  marter 
of  a  prince's  houlehold.  This  title  was  given  by  the 
emperor  of  Conilantinople  to  the  czar  of  Ruffia  as  a 
tellimony  of  favour.  ii\  France  the  like  officer  was  in- 
ftituted by  Charlemagne,  under  the  title  of  dapiferat  ; 
aad  the  dignity  of  dap ifei  is  dill  fubiirting  in  Germany, 
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Dapp'e-baytlie  elecVor  of  Bavaria  aiVuming  the  title  o\  arc!)-t/af>i- 
QjulaHus.  j^^  gj-  i/^^  empire,  ivliofe  office  is,  at  the  coionatian  of 
*  the  emperor,  to  carry  the  firft  diih  of  meat  to  table  on 
horfeback. 

DAPPLE-BAY,  in  the  manege:  WTien  bay  horfes 
have  marks  of  a  dark  bay,  they  are  called  da/>ple-baijs. 

D.tPPLE-B/acks  :  When  a  black  horle  has  got  fpots  or 
marks  more  black  or  (hiiiing  than  the  rell  of  his  Ikin, 
he  is  called  a  tiapple-black. 

DAR ANTASIA,  in  Ancient  Geography,  called  Fo- 
rum Clauilii  by  the  Romans  •,  a  town  of  the  Centrones 
in  Gallia  Narbonenfis,  lituated  betweenLemincum  and 
^ugurta  Praetoria.  Now  Moujliers,  and  MouJIiers  en 
larantaife,  in  Savoy. 

DARAPTI,  among  logicians,  one  of  the  modes  of 
fyllogifms  of  the  third  figure,  whole  premlfes  are  univer- 
fal  affirmatives,  and  the  conclufion  is  a  particular  affirma- 
tive :   thus. 
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Every  body  is  divifible  j 
Every  body  is  a  fubftance  j 
Therefore,  fome  fubdance  is  di^afible. 


DARDA,  a  town  and  fort  of  Lower  Hungary,  built 
by  the  Turks  in  1686,  and  taken  by  the  Imperialifts 
the  next  year,  in  whofe  hands  it  remains.  It  is  feated 
on  the  river  Drave,  10  miles  from  its  confluence  with 
the  Danube,  and  at  the  end  of  the  bridge  of  ElTeck. 
E.  Long.  19.  10.  N.  Lat.  45.  45. 

DARDANELLES,  two  ancient  and  ftrong  caftles 
of  Turkey,  one  of  which  is  in  Romania,  and  the  other 
in  Natolia,  on  each  fide  the  channel  formerly  called  the 
Hellefpont.  This  keeps  up  a  communication  %vith  the 
Archipelago,  and  the  Propontis  or  fea  of  Marmora. 
The  mouth  of  the  channel  is  four  miles  and  a  half  over ; 
and  the  caftles  were  built  in  1659,  to  fcure  the  Tiurk- 
iih  rieet  from  the  infults  of  the  Venetians.  The  (hips 
that  come  from  Conllantiuople  are  fearched  at  the 
calUe  on  the  fide  of  Natolia,  to  fee  Avhat  they  have  on 
board. 

DARDANIA,  in  Ancient  Geography,  a  diftrift  of 
Moeiia  Superior  to  the  foutli.  No%v  the  fouth  part  of 
Servia,  towards  the  confines  of  Macedonia  and  lUyri- 
cum. — Dardani  was  the  name  of  the  people,  who 
leem  to  have  been  defcendants  of  the  Dardani  of 
Troas.  Alfo  a  fmall  diihift  of  Troas,  along  the 
Hellefpont,  (Mela,  Virgil)  ;  and  the  ancient  name  of 
Saniothracia,  (Pliny J,  from  Dardanus,  who  removed 
thither. 

DARDANUM  promontorium,  (Pliny  ;  Dardanis, 
(^Str»bo)  ;  a  promontory  of  Troas,  near  Abydos,  run- 
ning out  into  the  Hellefpont  ;  with  a  cognominal  tovi-n 
at  it,  called  Dardamn,  and  Dardanum  ;  all  which  gave 
name  to  the  Dardanelles, 

DARDANUS,  a  fon  of  .lupiter  and  Eleftra,  who, 
after  the  death  of  his  brother  Jafion,  left  Samotbrace 
his  country,  and  palTed  into  Alia  Minor,  where  he  mar- 
ried Batia,  the  daughter  of  Teucer  king  of  Teucria. 
After  the  death  of  his  father-in-law  he  afcended  the 
throne,  and  reigned  62  years.  He  built  the  city  of 
Dardania,  and  was  reckoned  the  founder  of  the  king- 
dom of  Troy.  He  was  iucceeded  by  Erichthonius. 
According  to  fome,  Corybas,  his  nephew,  accompani- 
ed him  to  Teucria,  where  he  introduced  the  woriliip 
■of  Cybele.  Dardanus  taught  his  fubjefts  to  worlhip 
.Mrnejva,  and  he  gave  them  tivo  llatues  of  tbe  goddefs, 
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one  of  which  is  well  known  by  the  name  of  Palla- 
dium. According  to  Virgil,  Dardanus  was  an  Italian 
by  origin. 

DARE,  the  fame  with  dace.  See  D.vcE,  Ichthy- 
ology Index. 

DARES,  a  Phrygian,  who  lived  during  the  Trojan 
war,  in  which  he  was  engaged,  and  of  which  he  wrote 
the  hiftory  in  Greek.  This  hiftory  was  extant  in  the 
age  of  Y^Han  ;  the  Latin  tranflation,  now  extant,  i? 
univerfally  allowed  to  be  fpurious,  though  it  is  attributed 
by  fome  to  Cornelius  Nepos.  This  tranllation  firft  made 
its  appearance  A.  D.  1477,  at  Milan.  Homer  fpeaks 
of  him,  Iliad,  v  10.  and  17. 

DARFOOR,  or  Darsur,  a  country  or  kingdom 
of  Africa,  which  has  been  vifited  by  no  other  European 
traveller  excepting  Mr  Browne.  This  country  is  of 
confiderable  e.\tent,  and  in  many  places  covered  with 
wood.  During  the  dry  feafon,  the  appearance  of  the 
open  country  is  fterile  and  barren,  but  when  the  rains 
commence,  the  dry  fandy  foil  is  foon  changed  into 
green  fields  covered  with  luxuriant  vegetation.  Con- 
ilderable  quantities  of  maze,  fefame,  beans,  and  legu- 
mens,  are  raifed  by  the  inhabitants  for  food.  There 
are  feveral  fpecies  of  trees  in  Darfoor ;  but  the  tama- 
rind alone  is  valuable  for  its  fruit,  or  rifes  to  a  confi- 
derable  iize.  The  date,  which  is  diminutive,  does  not 
appear  to  be  indigenous.  Domeftic  animals  are,  the 
camel,  the  iheep,  the  goat,  and  horned  cattle,  which 
are  numerous.  Of  the  milk  of  the  cow,  feme  of  the 
inhabitants  make  a  kind  of  cheefe,  but  the  procefs  is 
not  generally  known.  The  camel  is  of  an  inferior 
quahty  ;  and  the  horfe  and  the  als  are  imported  from 
Egypt  and  Nubia.  Their  wild  animals  are  the  lion, 
the  leopard,  the  hytena,  the  wolf,  and  the  ivild  buf- 
faloe.  The  termites,  or  white  ant,  abounds  ;  and  the 
cochineal  infect  is  frequently  met  with,  though  it  has  ne- 
ver been  applied  to  any  ufeful  purpofe  in  Daftoor.  The 
rocks  are  chiefly  compofed  of  gray  granite,  but  in  a  few 
places  alabafter  and  marble  are  found.  Nitre  is  produ- 
ced in  conliderable  quantities,  foffil  fait  is  found  in  one 
diftrift,  and  fulphur  is  collefted  by  the  paftoral  Arabs 
on  the  fouth  and  weft. 

The  principal  towns  in  Darfoor,  are  Cobbe,  the  chief 
refidence  of  the  merchants,  fituated  in  N.  Lat.  14.  11. 
Long.  E.  G.  28.  8.  It  is  above  t\vo  miles  in  lengh,  but 
extremely  narrow,  containing  numerous  trees  and  vacant 
fpaces  within  its  boundaries.  Su-eini,  which  commands 
the  northern  road  to  Darfoor,  is  lituated  above  two  jour- 
neys to  the  north  of  Cobbe.  Kourraa,  a  fmall  town,  lies 
1 2  or  13  miles  to  the  fouth-weft  of  Cobbe,  and  Cubcubia, 
two  and  a  half  journeys  to  the  weft.  Cubcubia  commands 
the  weftcrn  roads,  and  has  a  market  twice  in  the  week. 
Cours  lies  14  or  15  miles  to  the  north -weft  of  Cobbe"; 
Ril,  about  60  miles  to  the  fouth-eaft  of  Cobbe,  is  fitu- 
ated in  a  fertile  plain,  commands  the  fouthern  and 
eaftern  roads,  and  was  formerly  the  refidence  of  the 
kings  of  Darfoor.  Gidid,  Gelle,  and  Shoba,  are  the  only 
other  remarkable  towns.  The  villages  are  numerous,  but 
their  population  feldom  exceeds  a  few  hundred  inhabi- 
tants. The  population  of  Darfoor  is  eftimated  by 
Browne  at  200,000  perfons.  It  confifts  of  the  native 
tribes  of  Fur,  of  a  deep  black  complexion,  crilped 
woolly  hair,  and  features  different  from  thofe  of  the 
negroes;  Arabs  of  the  tribes  of  Mahmid,  Mahrea, 
Beni  Fefara,  Beni  Gerar,  &c.  fome  of  whom  had  fet- 
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Darfcor.  tied  In  the  country,  while  others  wander  on  the  fron- 
-~\  '  '  tiers,  and  are  very  numerous ;  and  a  number  of  emi- 
grants, from  the  neighbourinjj  ftates,  particularly  Don 
gola,  Mahas,  Sennaar,  and  Cordofan.  Befides  theii-, 
Darfoor  comprehends  the  inliabitants  of  various  fubor- 
dinate  diltritls,  that  are  fometimes  dependant  on  Dar- 
foor, and.  fometimes  on  the  furroundinfj  nations  :  ss 
Dar  Rugda,  which  is  generally  fubjecl  to  Bergoo  ; 
Dar  Berti,  Bego,  or  Dageou,  between  Darfonr  and 
Bergoo,  the  power  ol"  which  formerly  predominated 
over  the  Furian  tribes ;  and  Zeghawa,  formerly  an  in- 
dependent kingdom,  that  was  accuftomed  to  raife  a 
thouland  cavah-y  in  war,  the  inhabitants  of  which  are 
different  in  their  features  from  the  Negroes. 

The  dialeft  of  Arabic  which  is  vernacular  in  Dar- 
foor, differs  effentially  from  that  Ipoken  in  Egypt. 
'J"he  native  Furians  are  more  cheerful  in  their  difpoli- 
tions  than  the  Egyptians  ;  but  referable  the  Moorilh 
tribes  in  the  violence  of  their  pafl'ions,  their  difregard 
to  truth,  their  inattention  to  cleanlineis,  and  their  in- 
accurate ideas  of  property.  As  the  practice  of  poly- 
gamy is  eftablilhed,  their  intercourfe  with  the  other  fex 
is  regulated  bv  no  attention  to  delicacy  or  decency  ; 
and  the  precepts  of  Illamifm  are  often  infringed,  by 
the  relations  of  brotlier  and  lifter  being  exchanged  for 
n  clofer  connetlion.  The  fex  are,  however,  iubjefted 
to  lefs  reftraint  than  in  many  Mahometan  countries. 
The  women  appear  in  public  unveiled,  make  bargains 
in  the  markets,  and  converfe  with  the  other  fex,  with- 
out offending  their  hufbands  or  relations.  The  mofl: 
fevere  labours  of  the  field,  and  the  meaneft  domeftic 
offices,  are  performed  by  the  women,  who  are  often 
feen  walking  after  their  hufbands,  under  the  preffure 
of  a  heavy  burden,  while  thefe  ride  before  them  on 
their  affes,  without  incumbrance  and  without  concern. 

Their  houfes  are  built  of  clay,  commonly  by  the  hands 
of  their  women,  and  are  covered  with  a  Hattilh  roof  of 
thm  boards,  coated  -Tvith  clay.  Salt  is  the  general 
inedium  of  exchange  in  Darfoor,  but,  in  fome  places, 
fraall  tin  rings  of  arbitrary  value,  are  employed.  A 
caravan  paffes  from  Darfoor  to  Egypt,  to  traffic  in 
flaves,  ivory,  gum,  camels,  &c. ;  but  this  commercial 
intercourfe  is  not  regular,  and  is  frequently  interrupted. 
The  Dongolefe  and  Nubian  fettlers  in  Darfoor,  who 
had  been  accufiomed  to  the  Egyptian  trade,  originally 
opened  the  route  ;  but  merchants  are  frequently  inter- 
rupted by  the  Cubba-befti  and  Bedeiat  Arabs ;  tlie  laft 
of  whom  are  not  fuppofed  to  be  of  Arabic  origin. 
The  king,  or,  as  he  is  denominated,  the  fultan  of 
Darfoor,  reigns  with  abfolute  authority,  and  confers 
the  fame  arbitrary  power  on  his  delegates  in  the  pro- 
vinces. Though  the  precepts  of  the  Koran  are  the 
oftenflble  rules  of  decifion,  in  litigation,  yet  the  ver- 
dift  depends  on  the  will  of  the  judge;  and,  as  none  but 
ecclefiaftics  dare  exprefs  their  fentiments  of  his  con- 
duft,  their  opinion  is  the  only  check  upon  his  ca- 
price. Thefe  judges,  however,  difplay  confiderable  in- 
genuity in  developing  the  mo.'t  intricate  cafes  that  oc- 
cur in  a  nation  verfed  in  the  arts  of  deceit. 

The  fultan's  revenues  confifl;  in  the  taxes  upon 
merchandife  exported  and  imported  ;  the  annual  tri- 
bute of  live  ftock  from  the  Arabs,  and  of  corn  from 
the  towns  and  villages,  with  the  amount  of  fines,  for-- 
feitures,  and  prefents.  The  armies  of  Darfoor  are  not 
numerous,  as  4000  troops  are  reckoned  a  formidable 
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number  ;  neither  are  thefe  troops  remarkable  for  (kill, 
courage,  or  perfeverance,  though  they  endure  hunger, 
thirft,  and  fatigue,  with  great  refolulion,  and  ufc  no  , 
other  camp  equipage,  but  a  light  mat  adapted  to  the 
iize  of  the  body.  The  troops  of  Darfoor,  not  afluallv 
engaged  in  war,  are  reviewed  at  an  annual  military 
fellival,  termed,  T/iC  leatlicriii^  of  the  IcttUdruni,  wlie.i 
prelents  are  offered  to  the  lovereign  by  all  the  prin- 
cipal people  of  the  country,  and  various  fupcrflitioiis 
ceremonies  are  perfomied,  among  which  are  the  facri- 
fice  of  a  young  boy  and  a  girl. 

Various  fuperllitious  opinions  are  blended  with  the 
Mahomctanirm..of  the  Furian  tribes.  The  mountaineers 
facrifice  to  the  deity  of  the  mountains  in  order  to  procure 
rain.  Mahometanifm  began  to  prevail  in  Darfoor,  in  th<' 
reign  of  Solyman,  of  the  Dageou  race,  who  is  fuppofe(i 
by  Browne  to  have  lived  at  forae  period  between  130  and 
1 50  years  ago.  The  Dageou  race  are  reported  to  have 
been  originally  expelled  from  the  vicinity  of  Tunis, 
and  to  have  refigned  the  fceptre  to  the  race  of  Fur, 
after  being  exhaufted  by  inteftine  diffenfions.  At  the 
inauguration  of  every  king,  they  are  fldd  to  have 
kindled  a  fire,  which  was  prefervcd  burning  till  his 
death.  At  the  acceflion  of  a  fultan,  the  prefent  Fu- 
rians fpread  before  him  various  carpets,  on  which  their 
deceafed  monarchs  ufed  to  fit,  and  from  that  which 
obtains  the  preference,  deduce  an  omen  of  his  future 
charadler,  which  they  fuppofe  will  referable  its  formci" 
poffeffor. 

DARIC,  in  antiquity,  a  famous  piece  of  gold,  firlt 
coined  by  Darius  the  Mede  about  538  years  before 
Chriff,  probably  during  his  ftay  at  Babylon,  out  of 
the  vaft  quantity  of  gold  which  had  been  accumulated 
in  the  treafury.  From  thence  it  was  difperfed  o\er  the 
eaft,  and  alfo  in  Greece ;  fo  that  the  Perfian  daric, 
which  was  alfo  called  Jlater,  was  the  gold  coin  bell 
known  in  Athens  in  ancient  times.  According  to  Dr 
Bernard,  it  weighed  two  grains  more  than  one  of  our 
but  as  it  was  very  fine,  and  contained  little 
may  be  reckoned  worth  about  25s.  of  our 
Plutarch  informs  us,  that  the  darics  were 
llaraped  on  one  fide  with  an  archer  clothed  in  a  long 
robe,  and  crowned  with  a  fpiked  croivn,  holding  a 
bow  in  his  left  hand  and  an  arrow  in  his  right ;  and 
on  the  other  fide  with  the  effigies  of  Darius.  All  the 
other  pieces  of  gold  of  the  fame  weight  and  value  that 
were  coined  of  the  fucceeding  kings,  both  of  the  Per- 
fian and  Macedonian  race,  were  called  dancs,  from  Da- 
rius in  whofc  reign  this  coin  commenced.  Of  thefe 
there  were  whole  darics  and  half  darics  :  and  they  are 
called  in  thofe  parts  of  Scripture  written  after  the  Ba- 
bylonilh  captivity  adarkoivm ;  and  by  the  Talmudifts 
darlonoth.  Greaves  fays  that  the  daric  is  flill  found 
in  Perfia  ;  but  it  is  certainly  very  fcarce,  and  perhaps  ■ 
of  doubtful  antiquity. 

DARIEN,  or  the  IRhmus  of  Panama,  is  a  pro-  ■ 
vince  between  South  and  North  America,  being  a  nar- 
row illhmus  or  neck  of  land,  which  joins  them  to- 
gether. It  is  bounded  on  the  north  by  the  North  fea, 
on  the  fouth  by  the  South  fea,  on  the  eaft  by  the 
gulf  or  river  of  Darien,  arid  on  the  weft  by  another 
part  of  the  South  fea  and  the  province  of  Veragua.  It 
lies  in  the  form  of  a  bow,  or  crefcent,  about  the  great 
bay  of  Panama  in  the  South  fea  ;  and  is  300  miles 
in  length,   and  60  in  breadth.     This  province  is  not 
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i)arien.    fhe  ricliefi,  but  is  of  the  greateft  importance  to  Spain, 
'  and   has  been  the  fcene  of  more  adlions  than  any  other 

in  America.  The  wealth  of  Peru  is  brought  hiiher, 
and  from  hence  exported  to  Europe.  This  has  indu- 
ced many  enterprifmg  people  to  make  attempts  on  Pa- 
nama, Porto-Bello,  and  other  towns  of  this  province, 
ill  hopes  of  obtaining  a  rich  booty. 

The  Scotch  got  poffefTion  of  part  of  this  province  in 
1699,  and  attempted  to  form  an  eftablilhment,  which 
would  have  proved  one  of  the  moil  ufeful  and  import- 
ant that  ever  was  projefted.  Of  the  riie,  progrefs,  and 
cataftrophe,  of  this  well-imagined,  but  ill-fated,  under- 
taking, Sir  John  Dalrymple,  in  the  2d  volume  of  his 
Memoirs  of  Great  Britain  and  Ireland,  has  given  a 
very  interefting  account,  authenticated  in  every  parti- 
cular by  unqueftionable  documents.  The  projector 
and  leader  of  the  Darien  expedition  was  a  clergyman 
of  the  name  of  Palcrfon  ;  who  having  a  violent  pro- 
penfity  to  fee  foreign  countries,  he  made  his  profellion 
the  inllrument  cf  indulging  it,  by  going  to  the  new 
weftern  world,  under  pretence  of  converting  the  In- 
dians to  the  religion  of  the  old.  In  his  courfes  there, 
he  became  acquainted  with  Captain  Dampier  and  Mr 
Wafer,  who  afterwards  publilhed,  the  one  his  Voyages, 
and  the  other  his  Travels,  in  the  region  where  the  fe- 
paration  is  narroweft  between  the  Atlantic  and  the 
South  feas  ;  and  both  of  whom,  particularly  the  firft, 
£;ipear  by  their  books  to  liave  been  men  of  confider- 
able  obfervation.  But  he  got  much  more  knowledge 
from  men  who  could  neither  write  nor  read,  by  culti- 
vating the  acquaintance  of  fome  of  the  old  bucaniers, 
who,  after  furviving  their  glories  and  their  crimes, 
flJIl,  in  the  extremity  of  age  and  misfortune,  recounted 
with  tranfport  the  eafe  with  which  they  had  pafled  and 
repaffed  from  the  one  fea  to  the  other,  foraetimes  in 
hundreds  together,  and  driving  firings  of  mules  before 
them  loaded  with  the  plunder  of  friends  and  of  foes. 
■Paterfon  having  examined  the  places,  fatisfied  himfelf, 
that  on  the  ifthmus  of  Darien  there  was  a  traft  of 
country  running  acrofs  from  the  Atlantic  to  the  South 
fea,  which  the  Spaniards  had  never  poflefled,  and  in- 
habited by  a  people  continually  at  war  with  them ; 
that  along  the  coaft,  on  the  Atlantic  fide,  there  lay  a 
firing  of  iflands  called  the  SamLaloes,  uninhabited,  and 
full  of  natural  ftrength  and  forefls,  from  which  lall 
circumrtance  one  of  them  was  called  the  ifland  of  the 
Finer ;  that  the  feas  there  were  filled  with  turtle  and 
the  manatee  or  fea  cow  ■,  that  mid-way  between  Porto- 
Bello  and  Carthagena,  but  near  50  leagues  diflant  from 
either,  at  a  place  called  ^cfa,  in  the  mouth  of  the 
Darien,  there  was  a  natural  harbour,  capable  of  recei- 
ving the  greateft  fleets,  and  defended  from  ftorms  by 
other  iflands  which  covered  the  mouth  of  it,  and  from 
«"nemies  by  a  promontory  ^vhich  commanded  the  paf- 
fage,  and  by  hidden  rocks  in  the  paffage  itfelf ;  that 
on  the  other  fide  of  the  ifthmus,  and  in  the  fame  traft 
of  country,  there  were  natural  harbours,  equally  capa- 
cious and  well  defended  ;  that  the  two  feas  were  con- 
nefted  by  a  ridge  of  hills,  which,  by  their  height, 
created  a  temperate  climate  in  the  midft  of  the  moft 
fultry  latitudes,  and  were  Iheltered  by  forefts,  yet  nof 
rendered  damp  by  them,  becaufe  the  trees  grew  at  a 
diftance  from  each  other,  having  very  little  under^ 
Woodj_  that,  contrary  to  the  barren  nature  of  hilly 
^countries,  the  foil  was  of  a  black  mould  two  or  three 


feet  deep,  and   producing  fpontaneoufiy  the  fine  tropi-    Darien. 

cal  fruits  and  plants,  and  roots  and  herbs ;  that  roads '~~" 

could  be  m.ide  v\ith  eale  along  the  ridge,  by  which 
mules,  and  even  carriages,  might  pafs  from  the  one 
fea  to  the  other  in  the  Ipace  of  a  day  ;  and  confequent- 
ly  this  paffage  feemed  to  be  pointed  out  by  the  finger 
of  nature,  as  a  common  centre,  to  connedl  together  the 
trade  and  Intercourfe  of  the  univerfe. 

Paterfon  knew  that  ihips  which  flretch  in  a  ftraitiht 
line  from  one  point  to  another,  and  with  one  wind, 
run  lefs  rifKS,  and  require  fewer  hands,  than  lliips 
which  pafs  through  many  latitudes,  turn  with  many 
coafts,  and  require  many  winds  ;  in  evidence  of  which, 
vellels  of  feven  or  eight  hundred  tons  burden  are  often 
to  be  found  in  the  South  feas,  navigated  by  no  more 
than  eight  or  ten  hands,  becaufe"thefe  hands  have  little 
elfe  to  do  than  fet  their  fails  «hen  they  begin  their 
voyage,  aud  to  take  thera  in  when  they  end  It  :  that 
as  foon  as  fliips  from  Britain  got  fo  far  fouth  as  to 
reach  the  trade-^vind,  i\*liich  feldom  varies,  that  wind 
would  carry  them  to  Darien,  and  the  fame  wind 
would  carry  flilps  from  the  bay  of  Panama,  on  the  op- 
pofite  fide  of  the  ifthmus,  to  the  Eall  Indies ;  that  as 
foon  as  Ihips  coming  from  the  Eaft  Indies  to  t'le  bay 
of  Panama  got  fo  far  north  as  the  latitude  of  ^0°,  to 
reach  the  wefterly  winds,  which,  about  that  latitude, 
blow  almoft  as  regularly  from  the  weft  as  the  trade 
winds  do  from  the  eaft,  thefe  winds  would  carry  them, 
in  the  track  of  the  Spanilh  Acapulco  fliips,  to  the 
coaft  of  Mexico  ;  from  whence  the  land-wind,  ^vhich 
blows  for  ever  from  the  north  to  the  fouth,  would  car- 
ry them  along  the  coaft  of  Mexico  into  the  bay  of  Pa- 
nama. So  that  in  going  from  Britain,  fliips  would 
encounter  no  uncertain  winds,  except  during  their  paf- 
fage fouth  into  the  latitude  of  the  trade  wind  :  in  co- 
ming from  India  to  the  bay  of  Panama,  no  uncertain 
winds,  except  In  their  paffage  north  to  the  latitude  of 
the  weftetly  winds  ;  and  in  going  from  the  other  fide 
of  the  ifthmus  to  the  eaft,  no  uncertain  ^vind  whatfoever. 
— Gold  was  feen  by  Paterfon  in  fome  places  of  the 
ifthmus  ;  and  hence  an  iiland  on  the  Atlantic  fide  was 
called  the  Go/d  ijland,  and  a  river  on  the  fide  to  the 
South  fea  was  called  the  Golden  river ;  but  thefe  were 
objefts  which  he  regarded  not  at  that  time,  becaufe  far 
greater  were  in  his  eye  j  the  removing  of  diftances,  the 
drawing  nations  nearer  to  each  other,  the  prefervation 
of  the  valuable  lives  of  feamen,  and  the  faving  in 
freight,  fo  Important  to  merchants,  and  in  time  fo  im- 
portant to  them,  and  to  an  animal  whofe  life  is  of  fo 
Ihort  duration  as  that  of  man. 

By  this  obfcure  Scotfman,  a  proje»51;  was  formed  to 
fettle,  on  this  negledled  fpot,  a  great  and  powerful  co- 
lony ;  not  as  other  colonies  have  for  the  moft  part 
been  fettled,  by  chance,  and  unprotefted  by  the  coun- 
try from  whence  they  went ;  but  by  fyftem,  upon  fore- 
fight,  and  to  receive  the  ample  proteftion  of  thofe  go- 
vernments to  whom  he  was  to  offer  his  project.  And 
certainly  no  greater  idea  has  been  formed  fince  the  time 
of  Columbus. 

Paterfon's  original  intention  was  to  offer  his  projeft 
to  England,  as  the  country  which  had  moft  intereft  in 
it,  not  only  from  the  benefit  common  to  all  nations, 
of  ftiortening  the  length  of  voyages  to  the  Eaft  Indies,  . 
but  by  the  effect  which  it  would  have  had  to  conne<S 
the  interefts  of  her  European,  Weft  Indian,  American, 
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Afiican,  and  Eaft  Indian  trade. 
""  fen-  acquaintance,  and  no  protedion  in  London,  thought 
of  drawing  the  public  eye  upon  him,  and  ingratiating 
himfelf  with  monied  men,  and  with  great  men,  by 
aiiilling  them  to  model  a  projeft,  which  was  at  that 
time  in  embryo,  for  erecting  the  Bank  of  England. 
But  that  happened  to  him  which  has  happened  to 
many  in  his  iituation  :  the  perfons  to  whom  he  applied 
made  ul'e  of  his  ideas,  took  the  honour  of  them  to 
themfelves,  were  civil  to  him  for  a  while,  and  neglocT:- 
ed  him  afterwards.  He  therefore  communicated  his 
projecl  of  a  colony  only  to  a  few  perfons  in  Londo.-i, 
and  thefc  few  difcouraged  him. 

He  next  made  ofter  of  his  projefl  to  the  Dutch,  tlie 
Hiraburghers,  and  the  elector  of  Brandenburgh  ;  be- 
caufe,  by  means  of  the  palVage  of  the  Rhine  and  Elbe 
through  their  llates,  he  thought,  that  the  great  addi- 
tional quantities  of  Eall  Indian  and  American  goods, 
which  his  colony  would  bring  into  Europe,  would  be 
diftributed  through  Germany.  The  Dutch  and  Ham- 
burgh merchants,  who  had  moll  interelt  in  the  fubjecl 
of  his  viiit,  heard  him  with  indifference  :  The  eleihfor, 
who  had  very  little  intereft  in  it,  received  him  with 
honour  and  kindnels.  But  court  arts  and  falle  reports 
lofl  him  even  that  prince's  favour. 

Paterfon,  on  his  return  to  London,  formed  a  friend- 
fhip  with  Mr  Fletcher  of  Salton,  whole  mind  was 
inflamed  with  the  love  of  public  good,  and  all  of 
whofe  ideas  to  procure  it  had  a  fublimity  in  them. 
Fletcher  brought  Paterlbn  down  to  Scotland  with  him, 
prcfented  him  to  the  marquis  of  Tweedale,  then  mi- 
niiler  for  Scotland  ;  and  then,  with  that  poiver,  which 
a  vehement  fpirit  always  poflTefles  over  a  diihdent  one, 
perfuadcd  the  marquis,  by  arguments  of  public  good 
and  the  honour  which  would  redound  to  his  admiui- 
ilration,  to  adopt  .the  projeft.  Lord  Stair  and  Mr 
.Tohnfton,  the  tuo  fecretaries  of  ftate,  patronifed  thofe 
abilities  in  Paterlon  \vhich  they  pofleffed  in  therafelves  : 
„and  the  lord  advocate,  Sir  James  Stuart,  the  fame 
man  who  had  adjuffed  the  prince  of  Orange's  declara- 
tion at  the  Revolution,  whofe  fon  was  married  to  a 
niece  of  Lord  Stair,  went  naturally  along  with  his  con- 
nexions. Thefe  perfons,  in  June  1695,  procured  a 
fiatute  from  parliament,  and  afterwards  a  charter  from 
the  crown  in  terms  of  it,  for  creating  a  trading  compa- 
ny to  Africa  and  the  new  world,  with  power  to  plant 
colonies  and  build  forts,  with  confent  of  the  inhabi- 
tants, in  places  not  pofTefTed  by  other  European  na- 
tions. 

Paterfon,  now  finding  the  ground  firm  under  him, 
and  that  he  was  fupported  by  almoft  all  the  power  and 
talents  of  his  country,  the  charatter  of  Fletcher,  and 
the  fantlion  of  an  aft  of  parliament  and  royal  charter, 
threw  his  projeft  boldly  upon  the  public,  and  opened 
a  fubfcription  for  a  company.  The  frenzy  of  the  Scots 
nation  to  fign  the  folemn  league  and  covenant,  never 
exceeded  the  rapidity  with  which  they  ran  to  fubfcribe 
to  the  Darien  company.  The  nobility,  the  gentry, 
the  merchants,  the  people,  the  royal  burghs  without 
the  exception  of  one,  moft  of  the  other  public  bodies, 
fubfcribed.  Young  women  threw  their  little  fortunes 
into  the  ftock  ;  widows  fold  their  jointures,  to  get  the 
command  of  money  for  tlie  fame  purpofe.  Almoft  in  an 
iiillant  400,0001.  were  fubfcribed  in  Scotland,  although 
it  be  now  known,  that  there  was  not  at  that  time  ibove 
Vci..  VI 1.  Part  L 
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But  Paterfon  having      800,000].  of  carti  in  the  kingdom.     The  f.imous  Mr    Davi<rn. 

Law,  then  a  youth,  afterwards  coiifeiTcd,  that  the  fa-  """^ 

cihty  with  which  lie  favv  the  nalTion  of  fpeculation  com- 
municate itfelf  from  all  to  all,  falisiicd  him  of  the  pof- 
fibility  of  producing  the  fame  effecl  from  the  fame  caufc, 
but  ujjon  a  larger  fcale,  when  the  duke  of  Orleans,  i;i 
the  year  of  the  Miliillippi,  engaged  him  againll  his  will 
to  turn  his  bank  into  a  bubble.  Patc-rl()n's  project, 
which  had  been  received  by  Itrangers  with  fears  when 
opened  to  them  in  private,  filled  them  with  hopes  when 
it  came  to  them  upon  the  wings  of  public  fame  :  For 
Colonel  Erikine,  fon  to  Lord  Cardrufs,  and  Mr  Hai- 
dane  of  Gleneagles,  the  one  a  generous  branch  of  a 
generous  Item,  and  the  other  a  country  gentleman  of 
fortune  and  character,  having  been  deputed  to  receive 
fubfcriptions  in  England  and  on  the  continent,  the 
Englilh  fubfcribed  300,000!.  and  the  Dutch  and 
Hamburghers  20o,oool.  more. 

In  the  mean  time  the  jealoufy  of  trade  (continues  our 
author),  which  has  done  more  mifchief  to  the  trade  of 
England  than  all  other  caufes  put  together,  created  an 
alarm  in  England  ;  and  the  houfes  of  lords  and  com- 
mons, without  previous  inquiry  or  reflection,  on  the 
X3th  of  December  1695,  concurred  in  a  joint  adJrefs  to 
the  king,  againlt  the  ellablilhment  of  the  Darien  com- 
pany js  detrimental  to  the  intereft  of  the  Eaft  India 
Comp.any.  Soon  after,  the  commons  impeached  fome 
of  their  own  countrymen  for  being  inltrumental  in 
ereding  the  com.pany  ;  and  alfo  fome  of  the  Scots  na- 
tion, one  of  whom  was  a  peer.  Lord  Belhaven  ;  that  js 
to  fay,  they  arraigned  the  fubjedts  of  another  country, 
for  making  ufe  of  the  laws  of  their  own.  Among  600 
legiflators,  not  one  had  the  happy  ray  of  genius  to  pro- 
pofe  a  committee  of  both  parliaments,  to  inquire  into 
the  principles  and  confequences  of  the  eftabliOiment ; 
and  if  thefe  (hould,  upon  inquiry,  be  found,  that  the 
benefit  of  it  fhould  be  communicated,  by  a  pirticipa- 
tion  of  rights,  to  both  nations.  The  king's  anfwer  was 
"  That  he  had  been  ill  advifed  in  Scotland."  He 
foon  after  changed  his  Scottifti  minifters,  and  feiit  or- 
ders to  his  refident  at  Hamburgh  to  prefent  a  memo- 
rial to  the  fenate,  in  which  he  difowned  the  company, 
and  ivarned  them  againft  all  connexions  with  it.  The 
fenate  fent  the  memorial  to  the  afTembly  of  merchants, 
who  returned  it  with  the  following  fpirited  anfwer. 
"  We  look  upon  it  as  a  very  ftrange  thing,  that  the 
kmg  of  Britain  lliould  offer  to  hinder  us,  who  are  a  free 
people,  to  trade  with  whom  we  pleafe  ;  but  are  amaz- 
ed to  think  that  he  would  hinder  us  from  joinino-  with 
his  own  fubjcits  in  Scotland,  to  whom  he  had  lately 
given  fuch  large  privileges,  by  fo  folemn  an  aft  of 
parliament."  But  merchants,  though  mightily  prone 
to  palllon,  are  eafxly  intimidated  :  The  Dutch,  Ham- 
burgh, and  London  merchants  withdrew  their  fub- 
fcriptions. 

The  Scots,  not  difcouraged,  were  rather  animated 
by  this  opprellion  ;  for  they  converted  it  into  a  proof 
of  the  envy  of  the  Englifh,  and  of  vheir  confcioufnefs 
of  the  great  advantages  \vhich  were  to  flow  to  Scotland 
from  the  colony.  The  company  proceeded  to  build 
fix  fhips  in  Holland,  from  36  to  60  guns,  and  they  en- 
gaged 1  200  men  for  the  colony ;  among  whom  were 
younger  fons  of  many  of  the  noble  and  moft  ancient 
families  of  Scotland,  and  60  officers  who  had  been  dil^- 
banded  at  the  peace,  who  carried  with  them  fuch  of 
M  their 
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Daritn.  tlieir  privnle  men,  generally  railed  on  their  own,  or  the 
"~~^ '"  '  eftates  of  their  relations,  as  they  knew  to  be  faithful 
and  brave  ;  and  moll;  of  thofe  were  Highlanders.  The 
Scots  parliament,  on  the  5th  Auguft  1698,  unani- 
moufly  addreiTed  the  king  to  fupport  the  company. 
The  lord  prefident  Sir  Hugh  Dalrymple,  brother  to 
Lord  Stair,  and  head  of  the  bench,  and  the  lord  ad- 
vocate Sir  James  Stuart,  head  of  the  bar,  jointly  drew 
memorials  to  the  king,  able  in  point  of  argument,  in- 
formation, and  arrangement  ;  in  -ivhich  they  defended 
the  rights  of  the  company  upon  the  principles  of  con- 
ititutional  and  of  public  law.  And  neighbouring  na- 
tions, with  a  mixture  of  furprife  and  refpecf,  faiv  the 
pooreil:  kingdom  of  Europe  fending  forth  the  moll; 
gallant  and  the  raoft  numerous  colony  that  had  ever 
gone  from  the  old  to  the  new  world. 

On  the  26th  day  of  July  of  the  year  1698,  the  whole 
city  of  Edinburgh  poured  down  upon  Leith,  to  iee  the 
colony  depart,  amid  11  the  tears  and  prayers  and  prai- 
fes  of  relations  and  friends,  and  of  their  countrymen. 
Many  feamen  and  foldiers,  whofe  fervices  had  been  re- 
fufed,  becaufe  ,more  had  offered  themfelves  than  were 
needed,  were  found  hid  in  the  Ihips,  and,  when  order- 
ed alhore,  clung  to  the  ropes  and  timbers,  imploring 
to  go  without  reward  with  their  companions.  T"elve 
Imndred  men  failed  in  five  llout  Ihips,  and  arrived  at 
Darien  in  two  months,  '(sith  the  Icfs  of  only  15  of 
their  people.  At  that  time  it  was  in  their  power,  moll 
of  ^vhom  were  well  born,  and  all  of  them  hardily  bred 
and  inured  to  the  fatigues  and  dangers  of  the  late  war, 
to  have  gone  from  the  northmoft  part  of  Mexico  to  the 
fouthmoft  of  Chili,  and  to  have  overturned  the  whole 
empire  of  Spain  in  the  South  feas  :  But  modeft,  re- 
fpecling  their  own  and  their  country's  character,  and 
afraid  of  being  accufed  that  they  had  plunder,  and  not 
a  fettlement  in  view,  they  began  with  purchafing  lands 
from  the  natives,  and  fending  meffages  of  amity  to 
the  Spanil^i  governors  within  their  reach  :  and  then 
fixed  their  ftation  at  A6la,  calling  it  Neiv  S/  yJndrciv 
from  the  name  of  the  tutelar  faint  of  Scotland,  and  the 
country  itfelf  New  Ca/edom'/i.  One  of  the  fides  of  the 
harbour  being  formed  by  a  long  narrow  neck  of  land 
which  ran  into  the  fea,  they  cut  it  acrofs  fo  as  to  join 
the  ocean  and  the  harbour.  Within  this  defence  they 
erected  their  fort,  planting  upon  it  50  pieces  of  cannon. 
On  the  other  fide  of  the  harbour  there  was  a  mountain 
a  mile  high,  on  which  they  placed  a  watch-houfe, 
which,  in  the  rarefied  air  within  the  tropics,  fo  favour- 
able for  vifion,  gave  them  an  immenfe  range  of  pro- 
fpeft  to  prevent  all  furprife.  To  this  place,  it  was 
obferved  •  that  the  Highlanders  often  repaired,  to  en- 
joy a  cool  air,  and  to  talk  of  their  friends  they  had  left 
behind  in  their  hills  ;  friends  whofe  minds  were  as  high 
as  their  mountains.  The  firft  public  aft  of  the  colony 
v.-as  to  publifli  a  declaration  of  freedom  of  trade  and 
religion  to  all  nations.  This  lumiriOus  idea  originated 
with  Paterfon. 

But  the  Dutch  Eaft  India  Company  having  preffed 
the  king,  in  concurrence  with  his  £nglilh  fubjefts, 
to  prevent  the  fettlement  at  Darien,  orders  had  been 
fent  from  England  to  the  governors  of  the  Weft  In- 
dian and  Ameiican  colonies,  to  ilTue  proclamations 
againil  giving  afliftance,  or  even  to  hold  correfpondence 
with  the  colony ;  and  thefe  were  more  or  lefs  harflily 
expreffed,    accoidifig  to  the  tempers    of   the  different 


governors.  The  Scots  trufting  to  far  different  treat- 
ment, and  to  the  fupplies  which  they  expefted  from 
thofe  colonies,  had  not  brought  provifions  enough 
with  them  ;  they  fell  into  dileafes  from  bad  food  and 
from  want  of  food.  But  the  more  generous  favages, 
by  hunting  and  fiftiing  for  them,-  gave  them  that  relief 
whicli  fellow  Britons  refufed.  They  lingered  eight 
months,  awaiting,  but  in  vain,  for  aflitlance  from  Scot- 
land ;  and  alraoll  all  of  them  either  died  out  or  quitted 
the  fettlement.  Paterfon  who  had  been  the  firll  that 
entered  the  ihip  at  Leith,  was  the  laft  who  went  on 
board'at  Darien. 

During  the  fpace  of  two  years,  while  the  eftablifti- 
ment  of  his  colony  had  been  in  agitation,  Spain  had 
made  no  complaint  to  England  or  Scotland  againll;  it. 
The  Darien  council  even  avei-red  in  their  papers  (which 
are  in  the  advocates  library),  that  the  right  of  the 
company  ivas  debated  before  the  king,  in  prefcnce  of 
the  Spanidi  arabaflador,  before  tlie  colony  left  Scot- 
land. Bitt  now,  on  the  3d  of  May  1698,  the  Spa- 
nilh  arabalTador  at  London  prefented  a  memorial  to  the 
king,  which  complained  of  the  fettlement  at  Darien 
as  an  encroachment  on  the  rights  of  his  mafter. 

The  Scots,  ignorant  of  the  misfortunes  of  their  co- 
lony, but  provoked  at  this  memorial,  fent  out  another 
colony  foon  after  of  J  300  men,  to  lupport  an  eftablidi- 
ment  which  was  no\v  no  more.  But  this  laft  expedi- 
tion having  been  more  haftily  prepared  than  the  firft, 
was  unlucky  in  its  palTage.  One  of  the  ihips  was  loll 
at  fea,  many  men  died  on  (liip  board,  and  the  reft  ar- 
rived at  different  times,  broken  in  their  health  anil 
difpirited,  Vi'hen  they  heard  the  fate  of  thofe  who  had 
gone  before  them. — Added  to  the  misfortunes  of  the 
firft  colony,  the  fecond  had  a  misfortune  peculiar  to 
itfelf :  The  general  aflembly  of  the  church  of  Scot- 
land fent  out  four  miniiiers,  with  orders  "  to  take 
charge  of  the  fouls  of  the  colony,  and  to  ereft  a  pref- 
bytery,  with  a  moderator,  clerk,  and  record  of  pro- 
ceedings ;  to  appoint  ruling  elders,  deacons,  overfeers 
of  the  manners  of  the  people,  and  aftiftants  in  the 
exerciie  of  church  difcipline  and  government,  and  to 
hold  regular  kirk-feflions.'"  When  they  arrived,  the 
ofhcers  and  gentlemen  were  occupied  in  builJing  houfis 
for  themfelves  with  their  own  hands,  becaufe  tiiere 
was  no  help  to  be  got  from  others  ;  yet  the  four  mini-- 
fterJ  complained  grievoully  that  the  council  did  not  or- 
der houfes  to  be  immediately  built  for  their  accommo- 
dation. They  had  not  had  the  precaution  to  bring 
with  them  letters  of  recommendation  from  the  direc- 
tors at  home  to  the  council  abroad.  On  thefe  accounts, 
not  meeting  with  all  the  attention  they  expelled  from 
the  higher,  they  paid  court  to  the  inferior  ranks  of 
the  colonifts,  and  by  that  means  threw  divifions  into 
the  colony.  They  exhauiled  the  fpirits  of  the  people, 
by  requiring  their  attendance  at  fennon  four  or  five 
hours  at  a  ftretch,  relieving  each  other  by  preaching 
alternately,  but  allowing  no  relief  to  their  hearers. 
The  cinplo)ment  of  one  of  the  days  let  afide  for  re- 
ligious exercife,  which  \\as  a  Wednefday,  they  divided 
into  three  parts,  thankfglving,  humiliation,  and  fup- 
plication,  in  which  three  minifters  followed  each  other. 
And  as  the  fervice  of  the  church  of  Scotland  confifts 
of  a  leiblure  with  a  comment,  a  fermon,  two  prayers, 
three  pfalms,  and  a  blefling,  the  work  of  that  day, 
upon   an   average  of  the  length  of  the  fervice  of  that 
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arje,  could  not  take  up  Icfs  than  twelve  lioui's :  during 
'  which  ipace  of  time  the  coloBy  was  colleftcd,  and  kept 
dole  together  in  the  guard-room,  ivhich  ivas  uled  as 
a  church,  in  a  tropical  climate,  and  in  a  fickly  leafon. 
'I'hey  prefented  a  paper  to  tlie  council,  and  made  it 
public,  requiring  tliem  to  fet  alidc  a  day  for  a  folcmn 
falling  and  liuniiliation,  and  containing  their  reafons 
for  their  requiiition  ;  in  vvliich,  under  pretence  of  enu- 
merating the  fins  of  the  people,  they  poured  abufe  on 
their  rulers.  They  damped  tlie  courage  of  the  people, 
by  continually  prelenting  hell  to  them  as  the  termina- 
tion of  life  to  moll  men,  becaufe  moll  men  are  iinners. 
Carrying  the  prclbyterian  dotlrine  of  predellination 
to  extremes,  they  Itojiped  all  exertions,  by  Ihowing  that 
the  confoquence  of  them  depended  not  on  thole  by 
\vhom  they  were  made.  They  converted  the  number- 
lefs  accidents  to  which  loldiers  and  feamen  are  expofed 
into  immediate  judgments  of  God  againtt  their  iins. 
And  having  refolved  to  quit  the  fettlement,  they,  in 
excufe  for  their  doing  fo,  wrote  bitter  letters  to  the 
general  affembly  againll  the  charaifters  of  the  colonills, 
and  the  advantas^es  of  the  colony  itfelf. 

One  of  them,  in  a  kind  of  hillory  of  the  colony 
which  he  publilhed,  with  a  favage  triumph  exulted 
over  the  misfortunes  of  his  countrymen  in  the  follow- 
ing words  ; — They  were  fuch  a  rude  company,  that 
I  believe  Sodom  never  declared  fuch  impudence  in  fin- 
ning as  they.  An  oblervant  eye  might  fee,  that  they 
were  running  the  way  they  went  ;  hell  and  judgment 
was  to  be  feen  upon  them,  and  in  them,  before  the 
time :  Their  cup  was  full  •,  it  could  hold  no  more  : 
They  ^vere  ripe ;  they  mnft  be  cut  down  with  the 
fickle  of  the  wrath  of  God." 

The  lali  party  that  joined  the  fecond  colony  at  Da- 
rien,  after  it  had  been  three  months  fettled,  was  Cap- 
tain Campbell  of  Finab  with  a  company  of  the  people  of 
his  own  ellate,  whom  he  had  commanded  in  Flanders,, 
and  whom  he  carried  to  Darien  in  his  own  lliip.  On 
their  arrival  at  New  St  Andrew,  they  found  intelligence 
had  been  lately  received,  tliat  a  Spanifli  force  of  i6oo 
men,  which  had  been  brought  from  the  coafl  of  the 
South  Sea,  lay  encamped  at  Tubucantee,  waiting 
there  till  a  Spanilli  fquadron  of  eleven  fliips  which 
was  cxpedled  Ihould  arrive,  when  they  were  jointly  to 
attack  the  fort.  The  military  command  was  ofiered 
to  Captain  Campbell,  in  compliment  to  his  reputation 
and  to  his  birth,  who  w'as  defcended  from  the  families 
of  Breadalbane  and  Athole.  In  order  to  prevent  a 
joint  attack,  he  refolved  to  attack  firft  j  and  therefore 
on  the  fecond  day  after  liis  arrival,  he  marched  with 
200  men  to  Tubucantee,  before  his  arrival  was  kno^vn 
to  the  enemy,  ilormcd  the  camp  in  the  night-time, 
dilTipated  the  .Spaniili  force  with  much  llaughter,  and 
returned  to  the  fort  the  fifth  day  :  But  he  found  the 
Spanilh  fliips  before  the  harbour,  their  troops  landed, 
and  almoll  all  hope  of  help  or  provifion  cut  off ;  yet  he 
ilood  a  fiege  near  lix  week":,  till  almoft  all  the  officers 
were  dead,  the  enemy  by  their  approaches  had  cut  off 
his  wells,  and  his  balls  were  fo  far  expended,  that  he  was 
obliged  to  melt  the  pewter  diflies  of  the  garrilon  into 
balls.  The  garrifon  then  capitulated,  and  obtained 
not  only  the  common  honours  of  war  and  fecuritv 
for  the  property  of  the  company,  but,  as  if  they  had 
been  conquerors,  exafted  hollages  for  performance  of 
the  conditions.     Captain  Campbell  alone  defired  to  be 


excepted  from  the  capitulation,  faying  he  was  Ture 
the  Spaniards  could  not  forgive  him  the  mifchief  which  '" 
he  fo  lately  had  done  them.  The  brave,  by  their  cou- 
rage, often  efcapc  that  death  which  they  fecm  to  pro- 
voke :  Captain  Campbell  made  his  efcapc  in  his  veiVel, 
and.  Hopping  nowhere,  arrived  iafcly  at  New  York 
and  from  thence  to  Scotland,  where  the  company  pre- 
fented him  with  a  gold  medal,  in  whicli  his  virtue  was 
commemorated,  to  inllame  his  family  with  the  love  of 
heroic  atlions.  And  the  Lord  Lyon  King  at  Arms 
whofe  office  it  is  in  Scotland  (and  fuch  otlices  Ihould 
be  everywhere)  to  confer  badges  of  dillinftion  accord- 
ing to  the  rules  of  heraldry  upon  honourable  ailions, 
gave  him  a  Highlander  and  an  Indian  for  fupporters  to 
his  coat  of  arms. 

A  harder  fate  attended  thofe  whom  Captain  Camp- 
bell left  at  Darien.  They  were  fo  weak  in  their  health 
as  not  to  be  able  to  weigh  up  the  anchors  of  the  Riling 
Sun,  one  of  their  ihips,  which  carried  60  guns :  But 
the  generous  Spaniards  affified  them.  In  going  out  of 
the  harbour  fhe  ran  aground  :  The  prey  was  tempting, 
and  to  obtain  it,  the  Spaniards  had  only  to  Hand  by 
and  look  on  :  but  fliowcd  that  mercy  to  the  Scots 
in  diftrefs,  which  one  of  the  countrymen  of  thofe 
Scots,  General  Elliot,  returned  to  the  pofterity  of  the 
Spaniards  at  the  end  of  the  late  conflagration  at  the 
fiege  of  Gibraltar.  The  Darien  (hips  being  leaky  and 
weakly  manned,  were  obliged  in  their  voyage  to  take 
Ihelter  in  different  ports  belonging  to  Spain  and  Eng- 
land. The  Spaniards  in  the  new  world  fhowed  them 
kindnefs  ;  the  Englilh  governments  (howed  them  none  ; 
and  in  one  place  one  of  their  (hips  was  feized  and  de- 
tained. Of  thefe  only  Captain  Campbell's  fliip  and 
another  fmall  one  were  faved  :  The  Royal  Sun  was  loll; 
on  the  bar  of  Charleflown  ;  and  of  the  colony,  not 
more  than  30,  faved  from  war,  fliipwreck,  or  difeafe, 
ever  law  their  country  again. 

Paterfon,  who  had  Hood  the  blow,  could  not  (land 
the  rerieclion  of  misfortune.  He  was  feized  with  a 
lunacy  in  his  paffage  home  after  the  ruin  of  the  fird 
coleny ;  But  he  recovered  in  his  own  country,  where 
his  fpirit.  Hill  ardent  and  unbroken,  prefented  a  new 
plan  to  the  company,  founded  on  the  idea  of  King 
William,  that  England  fhould  have  the  joint  dominion 
of  the  fettlement  with  Scotland. 

He  (urvived  many  years  in  Scotland,  pitied,  refpeil- 
ed,  but  neglected.  After  the  union  of  the  two  king- 
doms, he  claimed  reparation  of  his  lolTes  from  the  equi- 
valent-money given  by  England  to  the  Darien  Com- 
pany, but  got  nothing  :  becaufe  a  grant  to  him  from 
a  public  fund  would  have  been  only  an  aft  of  humani 
ty,  not  a  political  job. 

Thus  ended  the  colony  of  Darien.  Men  look  Into 
the  works  of  poets  for  fubjeels  of  fatire  ;  but  they  are 
more  often  to  be  found  in  the  records  of  hillory.  The 
application  of  the  Dutch  to  King  William  againft  the 
Darien  Company,  affords  the  fureft  of  all  proofs,  that 
it  was  the  interefl  of  the  Britilli  iflands  to  fupport  it. 
England,  by  the  imprudence  of  ruining  that  fettle- 
ment, loll  the  opportunity  of  gaining  and  continuing 
to  herfelf  the  greateft  commercial  empire  that  proba- 
bly ever  will  be  upon  earth.  Had  Ihe  treated  with 
Scotland,  in  the  hour  of  the  diftrefs  of  the  company, 
for  a  joint  poffeffion  of  the  lettlement,  or  adopted  the 
imion  of  the  kingdoms,  which  the  fovereign  of  both 
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Darien.  propored  to  them,  that  poffeffion  could  certainly  have 
"■"v^—  been  obtained.  Had  Ihe  treated  with  Spain  to  relin- 
quilh  an  imaginary  right,  or  at  leall  to  give  a  paffage 
acrofs  the  ilihmus,  upon  receiving  duties  fo  high  as  to 
overbalance  all  the  chance  of  lol's  by  a  contraband  trade, 
ihe  had  probably  obtained  either  the  one  or  the  other. 
Had  Ihe  broke  with  Spain  for  the  fake  of  gaining  by- 
force  one  of  thole  favours,  ihe  would  have  loft  far  Ids 
than  Ihe  afterwards  did  by  carrying  a  war  into  that 
country  for  many  years,  to  force  a  king  upon  the  Spa- 
niards againrt  their  will.  Even  a  rupture  with  Spain 
for  Darien,  if  it  had  proved  fuccefsful,  would  have 
knit  the  two  nations  together  by  the  moft  folid  of  ties, 
their  mutual  intereft  :  for  the  Englilli  muft  then  have 
depended  upon  Spain  for  the  fafety  of  their  caravans 
by  land,  and  the  Spaniards  upon  England  for  the  fafety 
of  their  Heets  by  tea.  Spain  and  England  would  have 
been  bound  together  as  Portugal  and  England  have 
long  been  ■,  and  the  Spanifli  treafures  have  failed, ,  un- 
der the  wings  of  Englilh  navies,  from  the  Spanilh  main 
to  Cadiz,  in  the  fame  manner  as  the  treafures  of  Por- 
tugal have  failed  under  the  fame  protedion,  facred  and 
untouched,  from  the  Brazils  to  Lilton. 

It  has  been  made  a  queftion,  whether  King  Wil- 
liam behaved  with  his  ordinary  fincerity  and  fteadinefs, 
in  the  afliirances  of  favour  which  he  gave  more  than 
once  to  the  company  during  their  diftrefles.  The  fol- 
lowing anecdote  makes  it  probable,  that  there  was  a 
ftrugglc  in  his  breaft  between  the  part  \vhich  he  was 
obliged  to  aft  to  pleafe  his  Englilli  and  Dutch  at  the 
(xpence  of  his  Scots  fubjefts,  and  his  own  feelings. 
A  provifion  fhip  of  the  firft  colony,  in  ^vhich  were  30 
gentlemen  paffengers,  and  fome  of  them  of  noble  birth, 
having  been  Ihipwrecked  at  Carthageua,  the  Spaniards, 
believing  or  pretending  to  behcve  that  they  were 
fmugglers,  call  them  into  a  dungeon,  and  threatened 
them  with  death.  The  company  deputed  Lord  .Bafil 
Hamilton  from  Scotland  to  implore  King  William's 
proteftion  for  the  prifoners.  The  king  at  tirft  reiufcd 
to  fee  him,  becaufe  he  had  not  appeared  at  court  when 
he  was  laft  in  London.  But  when  this  difficulty  was 
removed  by  explanation,  an  exprelhon  fell  from  the 
king,  which  ihov\ied  his  fenfe  of  the  generous  conduft 
of  another,  although,  influenced  by  the  Englifli  and 
Dutch  Eafi  India  Companies,  he  could  not  refolve  to 
imitate  it  in  his  own.  For  Lord  Eafd's  audience  ha- 
ving been  put  off  from  time  to  titnc,  but  at  laft  fixed 
to  be  in  the  council  chamber  after  a  council  was  over, 
the  king,  who  had  forgotten  the  appointment,  was  paf- 
llng  into  another  room,  when  Lord  Bafil  placed  hini- 
felf  in  the  paffage,  and  faid,  "  That  he  came  commif- 
iioncd  by  a  great  body  of  his  majefty's  iubjects  to  lay 
ibeir  misfortunes  at  his  feet  ;  that  he  had  a  right  to 
be  lieard,  and  \\ould  be  heard  :"  The  king  returned, 
liftened  with  patience,  gave  inftant  orders  to  apply  to 
Spain  for  redrefs  ;  and  then  turning  to  thofe  near  him, 
faid,  "  This  young  man  is  too  bold,  if  any  man  can 
be  too  bold  in  his  counti^'s  caufe."  I  had  this  anec- 
dote from  the  prefent  earl  of  Selkirk,  grandfon  to 
Lord  Bafil. 

King  William's  defertion  of  a  company  erecled 
upon  the  faith  of  his  own  charter,  and  the  Engliih 
opprefiions  of  it,  were  the  reafons  why  fo  many  of  the 
Scots,  during  four  fuccefiive  reigns,  dilTiked  the  caufe 
cf  the  Revolution  and  of  the  Union.     And  that  dillike, 


joined  to  Englilli  difcontents,  brought  upon  both  coun- 
tries two  rebellions,  the  «cxpenditure  of  many  miUions 
of  money,  and  (^ which  is  a  lar  greater  lois)  the  down- 
fall of  many  of  their  nobleft  and  moft  ancient  tami- 
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atid  Ireland,  vol.  ii. 

DARH,  in  Logic,  one  of  the  modes  of  fyllogifm  of 
the  firft  figure,  wherein  the  major  propofition  is  an  u- 
niverfal  affirmative,  and  the  minor  and  conclufion  par- 
ticular affirmatives :  thus, 

Da-  Every  thing  that  is  moved,  is  moved  by 
another  ; 

RI-        Some  body  is  moved  ; 

I,  Therefore,  fome   body  is  moved  by  ano- 

ther. 

DARIORIGUM,  in  Ancient  Geography,  a  town  of 
the  Veneti  in  Gallia  Celtica  ;  called  in  the  Notitia  Lug- 
dunenfis,  Civiras  Venetiim,  after  the  manner  of  the  lower 
age.  Now  Vanncs,  or  Vermes,  in  Biitanny.  W.  Long. 
2.  37.  Lat.  47.  40. 

DARIUS,  the  name  of  feveral  kings  of  Pcrfia.  See 
(Hijory  of)  Perfia. 

DARKING,  a  market-town  of  Surrey  in  England, 
fituated  ten  miles  eaft  of  Guilford.  The  market  is  no- 
ted for  corn  and  provifions,  more  efpecially  for  fowls. 
W.  Long.  8.  20..  N.  Lat.  51.  18. 

DARKNESS,  the  abfence,  privation,  or  want  cf 
natural  light.  "  Darknets  was  upon  the  face  of  the 
deep."  (Gen.  I.  2.)  ;  that  is  to  fay,  the  chaos  was  plun- 
ged in  thick  darknefs,  becaufe  hitherto  the  light  was 
not  created.  One  of  the  moft  terrible  forts  of  dark- 
nefs was  that  which  IVIofes  brought  upon  Egypt  as 
a  plague  to  the  inhabitants  of  it.  The  Septuagint, 
cur  tranllr.tion  of  the  Bible,  and  indeed  nuft  others, 
in  explaining  Mofcs's  accoi:nt  cf  this  darkneis,  render 
it,  "  a  darknefs  which  may  be  felt  :"  and  the  Vulgate 
has  it  "  palpable  darknefs  •,"  that  is,  a  daiknefs 
confining  of  black  vapours  and  exhalations,  lo  con- 
denfed  that  they  might  be  perceived  by  the  organs  of 
feeling  or  feeing  :  but  fome  commentators  think  that 
this  is  carrying  the  fenle  too  far,  fince  in  luch  a  me- 
dium as  this  mankind  could  not  live  an  hour,  much  lels 
for  the  fpace  cf  three  days,  as  the  Egyptians  are  faid 
to  have  done,  during  the  time  this  darknefs  lafted  ;  and 
therefore  they  imagine,  that  inftead  of  a  darknefs  that 
may  be  felt,  the  Hebrew  phrafe  may  fignify  a  darknefs 
wherein  men  went  gropii'.g  and  feeling  about  for  every 
thing  they  wanted.  Le  Clerc  is  of  this  opinion,  and 
thinks  that  Philo,  in  his  life  of  INIofes,  underflood  the 
paffage  in  its  right  fenfe.  "  For  in  this  darknefs  (fays 
he),  whoever  were  in  bed,  durft  not  get  up  ;  and  luch 
as  their  natural  occafions  compelled  to  get  up,  went 
feeling  about  by  the  walls,  or  any  thing  they  could  lay 
hold  on,  as  if  they  had  been  blind."  \\  hat  it  was 
that  occafioned  this  darkneis,  whether  it  was  in  the 
air  or  in  the  eyes  •,  whether  it  was  a  fufpenfion  of  light 
from  the  fun  in  that  country,  or  a  black  thick  vapour 
which  totally  intercepted  it,  there  is  reafon  to  think 
that  the  ■  defcription  which  the  author  of  the  book  of 
Wifdom  (xvi.  I,  2,  3,  &c.)  gives  us  of  their  inward 
terrors  and  confternation,  is  not  altogether  conjeftural, 
viz.  that  they  were  not  only  prifoners  of  darknefs,  and 
fettered  with  the  bonds  of  a  long  night,  but  ivere  hor- 
ribly aftoniihcd  likewife,  and  troubled  with  ftrange  ap- 
paritions •, 
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Darknefs   paritions ;    for  uliile  over  them  was   fpread  an  heavy 
II        niijht,  they  were  to  themfclves  more  grievous  than  dark- 
_D -■•'"'•,  nels. 

•  During  the  lafl  three  hours  that  our  Saviour  hanged 

upon  the  crofs,  a  darknefs  covered  the  face  of  tlie  earth, 
to  the  great  terror  and  amazement  of  the  people  pre- 
fent  at  the  execution.  This  extraordinary  alteration  in 
the  face  of  nature  (  fays  Dr  Macknij;ht,  in  his  Harmony 
of  the  Gofpels),  was  peculiarly  proper,  whilll;  the  Sun 
of  righteoufnels  U'as  withdrawing  his  beams  trom  the 
land  of  Ifrael  and  from  the  world  ;  not  only  becaule 
it  was  a  miraculous  tcftiraony  borne  by  God  himfeif 
to  his  innocence:  but  alfo  becaule  it  was  a  fit  emblem 
of  his  departure  and  its  effeds,  at  leal!  till  his  light 
fhone  out  anew  with  additional  fplendour  in  the  minillry 
of  his  apoftles.  The  darknefs  which  now  covered  Ju- 
dea  and  the  neighbouring  countries,  beginning  about 
noon,  and  continuing  till  Jefus  expired,  w-as  not  the 
eifeft  of  an  ordinary  ecllpfe  of  the  fun  :  for  that  can 
never  happen  but  at  the  new  moon  ;  whereas  now  it 
was  full  moon  ;  not  to  mention,  that  the  total  dark- 
nefs occafioned  by  eclipfes  of  the  fun  never  continues 
above  twelve  or  fifteen  minutes;  wherefore  it  muft 
have  been  produced  by  the  divine  power,  in  a  man- 
ner we  are  not  able  to  explain.  Accordingly,  Luke 
(xxiii.  44.  45.),  after  relating  that,  there  was  darknefs 
over  all  the  earth,  adds,  "  and  the  fun  w-as  darkened  ;" 
■which  perhaps  may  imply,  that  the  darknefs  of  the 
fun  did  not  occaiion,  but  proceeded  from,  the  dark- 
nefs that  was  over  all  the  land.  Farther,  the  Chrifllan 
ivrlters,  in  their  moft  ancient  apologies  to  the  Hea- 
thens, affirm,  that  as  it  was  full  moon  at  the  paiTovcr 
when  Chrill  was  crucified,  no  fuch  eclipfe  could  hap- 
pen by  the  courfe  of  nature.  They  obferved  alfo,  that 
it  was  taken  notice  of  as  a  prodigy  by  the  Heathens 
themfelves. 

DARLINGTON,  a  town  of  the  county  of  Dur- 
ham, fituated  on  a  flat  on  the  river  Skerne,  which  falls 
into  the  Tees.  It  'is  a  pretty  large  place,  has  feveral 
ftreets,  and  a  fpacious  market-place.  It  gives  title  of 
earl  to   the   Vane  family.      W.  Long.  i.  15.  N.  Lat. 

54-  30- 

DARMSTADT,  a  town  of  Germany,  in  the  circle 
of  the  Upper  Rhine,  and  capital  of  the  landgraviate 
of  HclTe  Darmifadt,  with  a  handfome  calfle,  where 
its  own  prince  generally  refides.  It  is  feated  on  a  ri- 
ver of  the  fame  name,  in  E.  Long.  8.  40.  N.   Lat.  49. 

DARNEL.     See  Lolium,  Botany  /W<v. 
DARNLEY,    Lord.     See    (Hijlonj   of)    Scot- 

LAKD. 

DARTFORD,  a  town  of  the  county  of  Kent  in 
England,  leated  on  the  river  Darent,  not  far  from  its 
influ.x  into  the  Thames.  E.  Long.  o.  16.  N.  Lat.  51. 
25- 

DARTMOUTH,  a  fea-port  town  in  Devonlhire, 
feated  on  the  river  Dart,  near  its  fall  into  the  fea.  If 
Is  a  well  frequented  and  populous  place,  having  a  com- 
modious harbour,  and  a  confiderable  trade  by  fea. 
The  town  is  large  and  well  built  •,  but  the  ftreets  are 
narrow  and  bad,  though  all  paved.  It  has  the  title  of 
an  earldom,  and  fends  two  members  to  parliament. 
W.  Long.  4..  o.  N.  Lat.  50.  25. 

DAR'l'OS,  in  Anatonw^  one   of  the    coats  which 
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form  the  fcrotum.  It  is  called  the  dartos  viujcle ;  but  nanv-.n. 
Dr  Hunter  fays,  that  no  iuch  mufcle  can  be  found,  and  ■  »  " 
Albinus  takes  no  notice  of  it  in  his  tables. 

DARWIN,  Erasmus,  a  phyfician,  a  poet,  and 
medical  writer,  was  born  at  Elllon,  near  Newark,  in 
Nottinghamlhire,  on  the  12th  December  1731.  He 
was  the  fourth  Ion  of  {lobert  Darwin  Efq.  He  received 
tile  early  part  of  his  education  at  Chefterfield  fchool, 
under  the  reverend  Mr  Burrows,  of  whom  he  alway.s 
fpoke  witli  great  refpeft.  He  was  entered,  with  two 
of  iiis  elder  brothers,  at  St  John's  college,  Cambridge  j 
and,  being  intended  for  the  pradlice  of  medicine,  took 
the  degree  of  M.  B.  in  1755,  defending  in  his  ihefs 
an  opinion,  that  the  motion  of  the  heart  and  arteries  is 
produced  by  the  immediate  flimulus  of  the  blood. 
During  his  refidence  in  Cambridge,  Mr  Darwin  was 
elected  to  one  of  Lord  Exeter's  fcholarfhips,  worth 
about  1 61.  per  annimi,  which,  from  the  meagrenefs  of 
his  father's  income  at  that  time,  was  efteemed  a  de- 
firable  acquifition.  After  having  prepared  himfeif  for 
hi.?  future  profeffion,  by  an  attendance  on  the  leftures 
ot  Dr  Hunter,  in  London,  and  by  a  fevere  courfe  of 
lludy  at  Edinburgh,  he,  contemplated  the  metropolis 
as  the  proper  theatre  tor  his  exertions.  Deterred,  how- 
ever, by  the  want  of  an  immediate  introduction,  and 
the  improbability  of  obtaining  immediate  patronage,' 
Dr  Darwin  thought  it  altogether  more  advifeable  to 
fettle  in  the  country.  The  firft  place  to  which  he  went, 
in  the  capacity  of  a  phyfician,  was  Nottingham,  where 
he  was  entirely  dllappointed  in  his  hopes  of  practice  j 
he  removed,  therefore,  to  Litchfield,  with  letters  of  in- 
troduftion  to  Lady  Greiley  and  the  reverend  Mr  Se- 
ward. Here  his  great  capacity  and  various  acquire- 
ments were  moft  juftly  appreciated  :  he  reiTded  at 
Litchfield  during  a  great  number  of  years,  in  the  en- 
joyment of  a  very  extenlive  reputation,  and  a  very  pro- 
fitable praftice,  the  foundation  of  which  is  fuppofed  to- 
have  been  laid  by  his  fuccefs  in  reftoring  to  health  a 
gentleman  of  fortune  in  the  neighbourhood,  whofe  re- 
covery was  defpaired  of  by  a  numerous  circle  of  friends 
and  acquaintances. 

In  the  year  17^7  Dr  Darwin  married  Mifs  Mary' 
Howard,  daughter  of  Charles  Howard,  Efq.  by  his 
wife,  Elizabeth  Foley:  the  died  in  1770.  By  this 
lady  he  had  five  children,  two  of  whom  died  in  their 
infancy  :  the  eldeli  fon,  Charles,  he  educated  to  his 
own  profeflion,  but  he  died  in  the  3cth  year  of  his  age, 
very  foon  after  he  had  finilhed  his  courfe  of  ftudies  at 
Edinburgh,  where  he  gahied  confiderable  reputation, 
by  endeavouring  to  furniih  a  criterion  for  diilinguiftiing 
pu:  from  mucus. 

Soon  after  the  deceafe  of  his  wife,  Dr  Darwhi  com- 
menced his  laborious  work,  the  Zoonomia,  which,  how- 
ever, he  did  not  think  proper  to  publilh  till  about  eight 
years  fince. 

In  1778  he  obtained  a  leafe  of  a  piflurefque  fpot  of 
ground,  abou,t  a  mile  from  Litchfield,  where  a  cold 
bath  was  erei?led  by  Sir  John  Flayer,  an  eminent  phy- 
fician in  the  beginning  of  the  laft  century  :  there  Is  a 
grotto,  furrounded  by  projefting  rocks,  from  the  edges 
of  which  trickles  a  perpetual  iliowev  of  water.  This 
place  became  his  favourite  retreat  and  amufemerit  : 
here  he  formed  a  botanic  garden,  and  began  his  poem 
on  the  "  Loves  ol  the  Flar.:?,''  the   fcenery  of  which,  • 

"  as  - 
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"  as  adapted  to  love-fcenes,  and  being  tlience  a  proper 
'"'  relidence  for  the  modern  goddefs  of  Botany,"  is  taken 
from  thele  lequcftered  ihades : — 

And  if  with  thee  fome  haplefs  maid  fliould  flray, 

X)i!nftrous  Love  companion  of  her  wjy, 

Oh  lead  her  timid  Heps  to  yonder  glade, 

Wliofe  arching  cliffs  depending  alders  (hade  : 

There  as  meek  Evening  wakes  her  temperate  breeze, 

And    moonbeams    glimmer    through    the     trembling 

trees, 
The  rills,  that  guggle  round,  (hall  foothe  her  ear  ; 
The  weeping  rocks  lliall  number  tear  for  tear,  &c,  &c. 

Canlo  1,  line  25. 

In  1780,  Dr  Darwin  was  called  to  attend  Colonel 
Sacheverel  Pole,  of  Radbouvne-hall,  four  miles  from 
Derby  ;  and  a  few  months  after  the  deceale  of  the  co- 
lonel, he  married  his  reliiil,  Mrs  Pole,  with  a  jointure 
of  600I.  per  annum.  The  marriage  of  Dr  Darwin  oc- 
cafioned  his  immediate  removal  from  Litchfield  ro  Rad- 
bourne,  where  he  relided  tivo  years,  till  he  got  accom- 
modated with  a  lioufe  in  Derby.  In  this  laft  fituation 
he  i-emained  till  about  two  months  before  his  death, 
when  he  removed  to  Breadwall  Priory  about  three 
miles  from  Derby,  which  was  a  commodious  and  peace- 
ful retirement  for  his  old  age. 

During  the  lall  few  years,  Dr  Danvin  was  much 
fubjecl  to  inilammation  in  his  brealf  and  lungs ;  and 
had  a  very  ferlous  attack  of  this  difeafe  in  the  courfe 
of  the  fpring  of  1801,  from  which,  after  repeated 
bleedings,  he  with  difficulty  recovered.  On  the  loth 
of  April  1802,  he  was  attacked  with  a  fevere  Ihivering 
fit,  followed  by  a  correfpondent  hot  one,  and  accom- 
panied with  fymptoms  of  inflammation  in  his  lungs  : 
his  furgeon,  Mr  Hadley,  took  from  him,  in  the  courfe 
of  the  day,  25  ounces  of  blood.  The  fever  was  re- 
moved, and  in  two  or  three  days  he  became,  to  all 
appearance,  fjulte  well.  On  the  i  'yth  as  he  was  walk- 
ing in  his  garden  with  Mrs  Darwin,  and  a  lady  of  a- 
bout  his  own  age,  the  latter  remarked,  that  he  ^vould 
have  fufRcient  employment  for  ten  years  in  bringing 
all  his  plans  about  the  place  to  perfedlion.  "  You  ma- 
dam (he  replied)  have  as  good  a  profpeft  as  any  body 
I  know,  of  your  age,  of  living  ten  years ;  I  have  not." 
Mrs  Darwin  remarked  his  good  looks,  fpirits,  and 
Ifrength.  He  faid,  "  I  always  appear  particularly  well 
immediately  before  I  become  ill."  He  fat  with  his  fa- 
mily in  the  evening,  converfing  with  his  ufual  cheer- 
fulnefs  ;  went  to  bed,  and  rofe  at  fix  on  the  following 
naorning;  wrote  fome  letters  till  after  feven,  when  he 
was  feized  with  a  chilly  fit,  which  increafed,  and  was 
attended  ivith  thirft.  He  then  fat  down  by  the  kitchen- 
fire  ai'.d  drank  a  confiderable  quantity  of  butter-njilk  ; 
but  feeling  himfelf  much  indiipofed,  he  lay  down  on  a 
fofa,  when  becoming  more  cold  and  torpid,  lie  was 
railed  up,  and  placed  in  an  arm-chair,  where,  without 
pain  or  any  emotion,  he  expired  a  little  before  nine,  in 
the  7 1  ft  year  of  his  age. 

Dr  Dar\vin  left  a  widow  and  fix  children,  three  boys 
and  three  girls,  by  his  laft  marriage.  There  was 
alfo  another  child,  who  died  an  infant.  Befide  thefe, 
he  left  two  natural  daughers  whom  he  had  eftablilh- 
/id  in  a  fchcol  at  Aihbourne,  and  for  whofe  inftruftion 


and  afTiftance  he  compofed  and  publiflied  his  "  Treatifc 
on  Female  Lducation." 

During  the  whole  of  his  life,  Dr  Darwin  was  re- 
maikable  for  great  benevolence  of  dilpoCtion,  and  it 
was  particularly  confpicuous  in  the  care  he  took  even 
of  the  loweft  animals.  The  kecnnefs  of  his  feelings  on 
this  fubjeft  has  been  attributed  to  the  Ifrong  imprelTion 
made  upon  his  mind  by  a  repiefentation  of  the  torturer 
of  the  inijuifition,  which  was  ihown  to  him  at  an  early 
age.  He  liad  frequently  expreffcd  a  ftrong  defire,  th.it 
the  termination  of  his  exlilence  might  be  without  pain, 
having  always  looked  upon  death  as  the  lefs  evil  of  the 
two.  He  was  of  a  middle  ftature,  in  perfon  grofs  and 
corpulent  ;  his  features  -.vere  coarfc,  and  his  countenance 
hea\'y  ;  if  not  wholly  void  of  animation,  it  certainly  was 
by  no  means  exprcftive.  In  his  gait  and  drefs  he  was 
rather  clumfy  and  lloxenly,  and  frequently  walked  with 
his  tongue  hanging  out  of  his  mouth. 

His  converfation  abounded  with  very  luiequal  fallit* 
of  W'it :  when  he  found  himfelf  engaged  with  a  power- 
ful antagonilt  in  argument,  he  had  fometimes  recourfe 
to  ridicule,  a  weapon  which  he  did  not  always  handle 
with  dexterity,  for  he  was  aftefled  with  an  impediment 
in  his  fpeech  which  rendered  his  enunciation  fcarcely 
intelligible. 

About  the  age  of  twenty-one,  Dr  Darwin  was  fei  • 
zed  with  a  fit  of  the  gout  •,  in  confequcnce  of  which  he 
totally  abllained  from  all  fermented  liquors,  not  even 
tafting  fmall  beer,  or  a  drop  of  any  kind  of  wine;  but 
he  ate  plentifully  of  tlelh-meat,  and  all  kiiids  of  vege- 
tables and  fruit,  ufing  for  his  drink,  at  meals,  chiefly 
ivater  alone,  or  cream  and  water,  with  tea  and  coffee 
between  them,  as  ufual.  By  this  abftinence  from  fer- 
mented liquors,  he  kept  quite  free  from  gout  for  15 
years,  and  from  fome  other  complaints  to  which  he  had 
been  fubjeft.  He  then  indulged  himfelf  occafionally 
with  a  little  wine'  and  water  -,  cyder  and  water,  &.c. 
but  was  fpeedily  admoniihed  into  his  former  temper- 
ance, by  a  paroxyfm  of  the  gout.  He  was  in  the  ha- 
bit of  eating  a  large  quantity  of  food,  and  his  ftomach 
pofTcfled  a  Itrong  power  of  digeflion.  His  advice  fre- 
quently was,  "  Eat,  or  be  eaten  ;"  but  he  took  every 
opportunity  to  iraprefs  a  dread  of  all  fermented  liquors 
on  the  minds  of  his  patients,  \vhofe  difeales  he  was  too 
ready  to  reprefent  as  originating  in  the  frequent  ufe  of 
them.  In  the  "  Botanic  Garden,"  he  has  alfo  taken 
an  opportunity  to  exprefs  his  itrong  antipathy  againfl 
fermented  and  fpirituous  liquors,  by  comparing  their 
effefts  to  that  of  the  Promethean  fire  :  "  The  ancient 
ftory  of  Prometheus,  -ivho  concealed-  in  his  bofom  the 
fire  he  had  ifolen,  and  afterward  had  a  vulture  perpe- 
tually gnawing  his  liver,  afford  fo  apt  an  allegory  for 
the  effedfs  of  drinking  fpirituous  liquors,  that  one  fhould 
be  induced  to  think  the  art  of  diflillation,  as  well  as 
fome  other  chemical  procefTes  (luch  as  calcining  gold) 
had  been  known  in  times  of  great  antiquity,  and  loi^ 
again.  The  fwallowing  drams  cannot  be  better  repre- 
fented  in  hieroglyphic  language,  than  by  taking  fire 
into  one's  bofom;  and  certain  it  is,  that  ihiygeneril 
effeft  of  drinking  fermented  or  fpirituous  liquors  is  an 
inflamed,  fchirrous,  or  paralytic  liver,  with  its  vari- 
ous critical  or  confequential  difeafes,  as  leprous  erup- 
tions on  the  face,  gout,  dropfy,  epilepfy,  and  infa- 
njty," 

The 
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Tlie  various  produClions  of  Dr  Darwin's  fanciful  and 
'  pliilolo;ihlcal  pen,  have  long  fince  been  expofcd  to  pv.h- 
lic  criticifm,  and  received  wi  ample  lliaie,  as  well  of 
obloquy  'as  applaiife.  Still,  bomever,  be  bns  claims 
to  celebrity  from  tbe  literary  luflre  wbicb  adorns  bis 
cluira^lcr,  as  a  medical  philofopher,  a  pliilofophical  a- 
gricultor,  and  a  poet. 

■J"bc  prctenfions  of  Dr  Darwin  to  liigb  rank  as  a  me- 
dical philofopher  will,  of  courlc,  fubftantiate  them- 
felves  1!!  the  merits,  numerous  and  folid  as  they  are,  of 
the  "  Zoonomia."  In  ^vhichever  point  of  view  this 
■work  (liall  be  confidered,  whether  as  a  mere  repofitory 
of  curious  natural  and  medical  fafls,  or  as  a  fcheme 
and  fyflem  of  pathological  and  phyfiological  difquifi- 
tion,  is  probably  matter  of  trifling  import,  fo  far  as  the 
reputation  of  its  author  is  concerned.  By  either  mode 
of  appreciation,  it  is,  unqueftionably,  a  noble  eftort  of 
human  labour  or  of  human  ^vit  ;  and  though  its  illu- 
llrious  author  may  have  fometiraes  erred  from  excefs  of 
ingenuity,  w.nd  been  orcalionally  blinded  by  too  great 
a  love  of  fyrtem,  the  Zoonomia  will  ever  be  confidered 
as  a  preduftion  of  tranfcendent  merit. 

As  a  philofophical  agricultor  Dr  Darwin  muft  ever 
be  entitled  to  the  highefl  confideration.  In  order  to 
profit  by  the  multitudinous  experiments  of  Hales, 
Grew,  Malpighi,  Bonnet,  Du  Hamel,  BufTon,  Spal- 
lanzani,  Prieftley,  &c.  collefled  in  the  "  Phytologia," 
it  is  not  neceffary  to  take  pofTciTion  of  the  air-built  the- 
ory of  vegetation  which  Is  there  conflruc^ed,  and  fe- 
curely  inhabit  it  as  an  edifice  whofe  folidity  is  equal  to 
its  elegance.  Whether  the  analogy  is  in  faft  fo  clofe 
between  the  parts  and  funiflions  of  animal  and  vegeta- 
ble beings  ; — whether  the  anatomy  of  the  one  fo  ftrift- 
ly  correfponds  with  that  of  the  other,  as  to  induce  a 
belief  that  the  latter  are  in  reality  an  inferior  order  of 
the  former,  poiTeiTed  of  a  brain,  uterus,  mufcles,  and 
complete  nervous  fyflem,  is  an  inquiry,  which,  how- 
ever curious,  muft  furely  be  fubordinate  in  comparifon 
with  thofe  grand  ind  indifputable  difcoveries  which  the 
application  of  chemiliry  to  agriculture  has  brought  to 
light.  A  fraall  portion  only  of  the  Phytologia  is  de- 
voted to  this  fanciful  fyftem  of  vegetable  phyfiology  : 
the  fecond  part,  divided  into  three  feftions,  treats  on 
the  economy  of  vegetation  ;  and  the  third,  on  agricul- 
ture and  horticulture,  is  divided  into  fix  feftions. 

Dr  Darwin,  in  his  charafter  as  a  poet,  does  not 
Hand  very  high  in  the  eftimation  of  fome.  The  ear  is 
iafcinated  and  feduced  by  the  mellifluence  of  his  num- 
bers, but  there  is  a  harlotry  in  his  embellifhmcnts 
which  is  unchafte.  His  cadences  are  not  fufHciently 
varied  fur  a  poem  of  fuch  length  as  the  "  Botanic 
(larden  ;"  indeed  there  is  an  evident  mechanifm  in  the 
conilruflion  of  his  lines  which  it  is  by  no  means  plea- 
fant  to  dcteft.  But  an  imagination  of  unrivalled  rich- 
ncfs ;  a  felicity  of  allufion  to  whatever  can  throw  luflre 
on  his  fubjedl,  to  ancient  mythology  and  modern  dif- 
coveric«,  to  the  works  of  nature  and  of  art ;  if  thefe 
are  fome  of  the  effentials  of  poetry,  Dr  Darwin  may 
certainly  claim  them  as  his  own.  No  man,  perhaps, 
was  ever  happier  in  the  fcleftion  and  compofition  of 
his  epithets,  had  a  more  imperial  com;nand  of  words, 
or  could  elucidate  with  fuch  accuracy  and  elegance  the 
moft  complex  and  intricate  machinery.  \Vlio  but  Dr 
Darivm  would  hava  thought  of  deftribing  a  porcelain 


manufaiEtory  in  verfc  ;  the  powers  and  conftruftion  of  Darwin, 
a  (learn  engine  ;  the  mechanifm  of  a  watch  ;  and  the  T* 
complexity  of  a  cotton-mill  ?  Thefe,  and  many  fimilar 
dcfcriptions,  to  be  found  in  the  Botanic  Garden,  are 
inimitaljle  in  their  way.  In  fome  of  his  minor  effufions 
lie  is  particularly  happy  :  the  beautiful  little  fong  "  to 
May,"  is  exquilitely  finitlied  ;  and  it  would  be  dlflicidt 
to  find  thirty  lines  in  the  B  )tanic  Garden  to  rival  in 
dignity  and  pathos  the  "  Addrefs  to  Swilcar's  Oak," 
introduced  in  the  Phytologia. 

As  a  profe  writer,  Dr  Darwin  was  incorreft  ;  his 
grammatical  errors  are  numerous,  and  he  ivas  even  de- 
ficient in  orthography.  In  the  year  1758,  he  publilh- 
ed,  in  the  Philofophical  Tranfaflions,  "  An  attempt  to 
confute  the  opinion  of  Henry  Earl,  concerning  the  af- 
cent  of  vapour ;"  and  "  An  account  of  the  cure  of  a 
periodical  hiemoptoe,  by  keeping  the  patieifl:  avvake." 
This  was  followed  by  "  Experiments  on  animal  fluids 
in  the  exhaufted  receiver."  He  inferted  in  the  Derby 
Mercury,  an  elegy  written  at  Matlock,  and  addreffed 
to  I\Irs  Darwin  ;  another  piece  occafioned  by  the  ap- 
pearance of  a  moft  fatal  dillemper  among  horned  cat- 
tle, at  Calke,  near  Derby  ;  and  a  third  article  on  oc- 
cafion  of  the  earthquake,  which  levcral  years  ago  was 
felt  at  Derby,  and  in  the  furrounding  country.  In 
1-82,  the  Botanical  Society  of  Litchfield  publilhed  a 
tranflation  of  Linnasus's  Sinlema  Ve^ctabiluim,  the  exe- 
cution of  which  was  principally  confided  to  Dr  Dar- 
win. His  other  works  have  already  been  mentioned 
in  the  courfe  of  this  biographical  (ketch.  He  left  a 
poem  entitled  ''  The  Temple  of  Nature,"  which  was 
publiflied  after  his  death. 

Next  to  medicine,  mechanics,  and  almoft  every 
branch  of  natural  hiftory,  engaged  his  attention.  He 
not  only  purfued  the(c  lludies  with  great  ardour  and 
diligence  himfelf,  but  alfo  embraced  every  opportunity 
of  cultivating  and  encouraging  them  among  his  nume- 
rous connexions  and  acquaintance.  Very  foon  after  he 
fettled  in  Derby,  he  inllituted  and  eftablifl^ed  a  philo- 
lophical  fociety  and  library,  both  of  which  were  in  a 
flourilhing  flate  at  the  time  of  his  deceafe.  He  alfo 
took  pleafure  in  encouraging  works  in  natural  hi- 
flory. 

But  though  the  learning,  tafte,  and  genius  of  Dr 
Darxvin,  were  eminently  difplayed  in  thefe  purfuits, 
yet  there  was  one  great  end,  to  the  attainment  of 
which  all  his  talents  and  views  were  dire£led.  He  did 
not  hefitate  openly  and  repeatedly  to  declare,  that  the 
acquihtion  of  wealth  was  tlie  leading  objeft  of  all  his 
literary  undertakings. 

However,  he  was  by  no  means  infenfible  to  the  va- 
lue of  reputation.  During  the  laft  years  of  his  life, 
the  love  of  fame  xvas  a  pa(Tion  ^vhich  had  great  power 
over  his  mind  ;  and  the  incenfe  of  praife  was  fo  plea- 
fant  to  him,  that  flattery  was  found  to  be  the  moft  fuc- 
cefsful  means  of  gaining  his  notice  and  favour. 

There  arc  reafons  for  fufpefling  that  Dr  Darwin  was 
not  a  believer  in  Divine  Revelation.  A  few  days  be- 
fore his  death,  a  gentleman  endeavoured  to  dilcover 
whether  he  er.icrtained  a  belief  and  expeflation  of  a 
future  flate  of  cxiftencc  :  the  doilor  was  obferved  to 
fpeak  with  a  confiderable  degree  of  fedatenefs  on  the 
lubjecl,  and  remarked,  that  it  was  natural  to  extend 
our   wilhes   aud   vicivs  beyond  the  prefent  fcene,    and 
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that  it  was  light.to  purfue  fuch  meafuics   as   arc   likely 
to   lecure   our  happinefs  in  anolher  world  ;  "  but,"  lie 
,  aJJed,  "  let  us  not  hear  any  thing  about  hell." 

DASYPDS,  the  Armadillo  or  Tatoti,  a  genus  of 
quadrupeds  belonging  to  the  order  of  Briita.  Sec 
JXIammalia  Index. 

DATA,  among  mathematicians,  a  term  for  fuch 
things  or  quantities  as  are  given  or  known,  in  order  to 
find  other  things  thereby  that  are  unknown.  The  finla 
of  Euclid  is  the  firft  in  order  of  the  books  that  have 
been  written  by  the  ancient  geometricians,  to  facili- 
tate and  promote  the  method  of  refolulion  or  analyfis. 
In  general,  a  thing  is  faid  to  be  given  \vhich  is  either 
aclually  exhibited,  or  can  be  found  out,  that  is,  which 
is  either  known  by  hypothecs,  or  that  can  be  demon- 
flrated  to  be  knowrv-:  and  the  propofitions  in  the  book 
of  Euclid's  data  (hew  what  things  can  be  found  out  or 
known,  from  thofe  that  by  hypothefis  are  already 
known  ;  fo  that  in  the  analyfis  or  inveftigation  of  a 
problem,  from  the  things  that  are  laid  down  as  given 
;>r  known,  by  the  help  of  thefe  propofitions,  it  is  de- 
monftrated  that  other  things  are  given,  and  from  thefe 
laft  that  others  again  are  given,  and  fo  on,  till  it  is  de- 
nionftrated  that  that  which  was  propofed  to  be  found 
oat  in  the  problem  is  given  ;  and  when  this  is  done,  the 
problem  is  folved,  and  its  compofition  is  made  and  de- 
rived from  the  compofitions  of  the  data  which  w-ere  em- 
ployed in  the  analyfis.  And  thus  the  data  of  Euclid 
tire  of  the  moft  general  and  necefiary  ufe  in  the  folution 
of  problems  of  every  kind. 

Marinus,  at  the  end  of  his  preface  to  the  data,  is 
miftaken  in  aflerting  that  Euclid  has  not  ufed  the  fyn- 
thetical,  but  the  analytical  method  in  delivering  them  : 
for  though  in  the  analyfis  of  a  theorem,  the  thing  to 
he  deraonftrated  is  alTumed  in  the  analyfis  ;  yet  in  the 
demonftrations  of  the  data,  the  thing  to  be  demonftra- 
ted,  which  is,  that  iomething  is  given,  is  never  once 
^ITumed  in  the  demonllration  ;  from  ^vhich  it  is  mani- 
feft,  that  every  one  of  them  is  demonftrated  fyntheti- 
cally  :  though  indeed  if  a  propofition  of  the  data  be 
turned  into  a  problem,  the  demonftration  of  the  pro- 
pofition becomes  the  analyfis  of  the  problem.  Sinipfori's 
Preface  to  Ms  edition  of  the  Data. 

From  the  primary  ufe  of  the  word  data  in  mathe- 
matics, it  has  been  tranfplanted  into  other  arts  ;  as 
philofophy,  medicine,  &c.  where  it  expreflfes  any  quan- 
tity, which,  for  the  fake  of  a  prefent  calculation,  is 
taken  for  granted  to  be  fuch,  without  requiring  an 
immediate  proof  for  its  certainty  ;  called  alfo  the  given 
quantity,  number,  or  power.  And  hence  alfo  fuch 
things  as  are  known,  from  whence,  either  in  natural 
philofophy,  the  animal  mechanifm,  or  the  operation 
of  medicines,  we  come  to  the  knowledge  of  others  un- 
knoivn,  are  now  frequently  in  phyfical  ivriters  called 
data. 

DATE,  an  addition  or  appendage  in  writings,  acts, 
inftruments,  letters,  &c.  exprefling  the  day  and  month 
of  the  year  when  the  aft  or  letter  was  pafli;d  or  figned  ; 
together  with  the  place  where  the  fame  was  done.  The 
v\ord  is  formed  from  the  Latin  datum,  "  given,"  the 
participle  of  do,  "  I  give." 

Our  ancient  deeds  had  no  dates,  but  only  the  month 
and  year,  to  fignify  that  they  were  not  made  in  hafte, 
or  in  the  fpace  of  a  day,  but  upon  longer  and  more 
.piatiire   deliberation.     The   king's   grants  began   i\ith 
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thefe  words,  Pr^vfentibus  elfiituris,  &c.  but  the  grants      Dare 
of  private  perfons  with  Omnibus,  prcefentes  literas  in/hec-         tl 
tJis.   &c.  _  /  OmU^. 

A  deed  is  good,  though  it  mentions  no  dato.or  hath 
a  ialfe  date ;  or  even  if  it  hath  an  impofhble  date,  as 
the  30th  of  February  :  provided  the  real  day  of  its  be- 
iuij  dated  or  given,  that  is,  delivered,  can  be  proved. 
B/ac[/}.~Com.  vol.  ii.  p.  304. 

Date,  the  fruit  of  the  great  palm-tree.  Sec  PiiOE- 
Kix,  Bo7  AN'Y  Index. 

DATI,  Carlo,  profelTor  of  polite  learning  at  Flo- 
rence. His  native  country  became  very  famous,  as 
well  on  account  of  his  works,  as  of  the  eulopies  which- 
have  been  b-ftowed  on  him  by  learned  men.  The  chiet 
work  to  which  Dati  applied  himfelf,  ^vas  De//a  Pitlu- 
ra  Anlica,  on  which  he  publilhed  an  elTay  in  the  year 
1667.  He  died  in  1675,  much  lamented,  as  well  for 
his  humanity  and  amiable  manners  as  for  his  parts  and 
learning. 

DATISCA,  a  genus  of  plants  bclonginr;  to  the  di- 
oecia  clafs  ;  and  in  the  natural  method  ranking  under 
the  54th  order,  Mifcellanece. 

DATISI,  in  Logic,  a  mode  of  fyllogifms  in  the 
third  figure,  wherein  the  major  is  an  univerfal  aftirma- 
tive,  and  the  minor  and  conclufion  particular  aiSrma- 
tive  propofitions.     For  example, 

Da-  All  who  ferve  God  are  kings ; 

TI-     Some  who  ferve  God  are  poor ; 

SI.     Therefore  fome  who  are  poor  are  kings. 

DATIVE,  in  Grammar,  xh.i  third  cafe  in  the  de- 
clenfion  of  nouns  :  expreiTmg  the  liate  or  relation  of 
a  thing  to  whofe  profit  or  lofs  fome  other  thing  is  re- 
ferred.    See  Grammar. 

It  is  called  dative,  becaufe  ufually  governed  by  a 
verb,  implying  fomething  to  be  given  to  fome  perfon. 
As,  commodore  Socrati,  "  to  lend  to  Socrates  ;"  utilis 
reipublicce,  "  ufefiil  to  the  commonwealth  ;"  perniciofus 
ecclefue,  "  pernicious  to  the  church." 

In  Englilh,  where  we  have  properly  no  cafes,  this 
relation  is  expreifed  by  the  fign  to  qx  for. 

DATUM,  or  Datus,  in  Ancient  Geography,  3  town 
of  Thrace,  fituated  between  Neapolis  and  the  river  Nef- 
tus  :  A  colony  of  Thracians,  according  to  Euftathius  ; 
who  places  it  on  the  fea-coaft,  near  the  Strymon,  in  a 
rich  and  fruitful  foil,  famous  for  ihip-building  and 
mines  of  gold  ;  hence  the  proverb  Aaloj  Aya^ov,  de- 
noting profperity  and  plenty  (Strabo.)  Apian  de- 
fcribes  it  as  feated  on  a  ileep  eminence,  the  whole  of 
which  it  covered.  It  was  taken  by  Philip  of  Macedon, 
who  changed  its  name  to  Philippi,  being  originally 
called  Crenides  on  account  of  its  fprings.  It  was  af- 
terwards famous  for  the  defeat  of  Brutus  and  Caffius, 
by  Augufius  and  Antony. 

DATURA,  the  thorn-apple  :  a  genus  of  plants 
belonging  to  the  pentandria  clafs ;  and  in  the  natural 
method  ranking  under  the  28th  order,  Luridiv.  See 
BOTASY  Index. 

DAUBENTON,  Louis  Jean  Marie,  a  diflin- 
guilhed  naturalift,  was  born  at  Montbar,  in  the  depart- 
ment of  the  Cote  d'Or,  in  France,  on  the  29th  of  May 
1716.  His  father,  Jean  Daubenton,  was  a  notary  in 
that  place,  and  his  mother's  name  was  Mr.r'e  Piche- 
not.  In  his  youth  he  diflinguilhed  himfelf  by  the 
fweetnefs  of  his  temper,  and  by  his  diligent  applica- 
tion 
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t!on  to  lii5  tludics.  The  Jefuits  of  Dijon,  under  whofe 
tuition  he  «ds  firft  placed,  noticed  him  in  a  peculiar 
manner.  Hiving  J^one  through  a  courle  of  ivluit  was 
called  phL'ofopbii,  under  the  Oouiinicau!;  of  Dijon,  his 
father,  who  deluued  him  for  the  church,  and  who  had 
made  him  alTume  the  ecclefiaftical  drefs  at  the  age  of 
twelve,  fent  him  to  Paris  to  ftudy  theology.  But 
his  predilecuon  for  natural  hiftory  induced  him  pri- 
vately to  ftudy  medicine.  Accordingly  he  attended 
the  Icdures  of  Karon,  Martinenq,  and  Col  de  Villsrs, 
and  likewife  thoie  of  Winllow,  Hunault,  and  An- 
toine  de  Juflieu  in  the  botanic  garden.  The  death 
oi  his  father  in  1736  enabled  him  to  follow  his  in-- 
cliaatioii  without  conllraint.  Accordingly  he  took  a 
degree  at  Rheims  in  1741,  and  returned  to  his  own 
country  with  the  intention  of  foUo^ving  the  practice  of 
medicine.  But  fortune  deftined  him  for  a  more  brilli- 
ant career. 

Montbar  had  given  birth,  about  the  fame  time,  to 
another  man  of  a  very  difTerent  charafter,  who,  though 
poffefled  of  an  independent  fortune,  a  robuft  conlti- 
tution,  and  ailuated  by  a  violent  paffion  for  plea- 
fure,  had  determined  notwithftanding  to  devote  hira- 
felf  to  the  cultivation  of  the  fciences.  This  man  was 
Buft'on.  Helitating  for  fome  time  what  branch  of 
phyfics  he  ihould  make  his  peculiar  ftudy,  he  tried 
by  turns  geometry,  mechanical  philofophy,  and  agri- 
culture. At  laft  his  friend  Dufay,  who  during  his  ihort 
fuperintendance  had  reduced  the  botanic  garden  from 
that  ftate  of  negleifl  in  which  former  naturalifts  had 
Itft  it,  and  who  had  procured  for  Buffon  the  reverfion 
ef  his  office,  dying,  and  leaving  him  his  place,  Buffon's 
choice  was  fixed  on  natural  hiftory,  and  he  law  before 
liim  that  wide  field  which  he  afterwards  traverfed  with 
fo  much  reputation. 

Natural  hiftory  was  at  that  time  little  elfe  than  a 
dry  catalogue  of  names,  deftitute  of  that  methodical 
arrangement,  of  that  precifion,  of  thofe  interefting 
details  which  have  fince  diftinguiflied  it.  It  occupied 
a  very  low  ftation  among  the  fciences,  and  inftcad  of 
being  a  falliionable  ftudy,  was  degraded  into  the  drudge 
of  medicine  and  furgery.  Buffon  formed  the  bold 
plan  of  giving  life  to  this  dry  and  apparently  fteril 
mafs,  of  painting  nature  as  Ihe  is,  always  young, 
ahvays  aftive ;  of  pointing  out  the  harmony  of  all 
her  parts,  and  the  laws  by  which  they  are  combined 
into  one  fyftem,  and  of  giving  his  pidure  all  the  glow, 
all  the  freihnefs,  all  the  charms  of  nature  herfclf. 
But  to  fccure  fuccefs  it  was  necefiary  to  make  truth 
the  balls  of  his  fyftem.  Every  thing  muft  be  colleflcd, 
revifed,  and  examined.  The  forms  and  dimenfions  of 
animals  muft  be  compared,  and  their  internal  ftruclure 
alcertained.  The  ardent  and  impatient  fpirit  of  Buf- 
fon could  ill  brook  a  talk  fo  tedious  and  painful,  and 
the  imperfedion  of  his  light  rendered  him  unqualified 
for  it.  He  looked  about,  therefore,  for  a  man  polTef- 
fed  of  fufhcient  judgment,  patience,  and  neatnefs  of 
hand  for  his  purpofe,  and  at  the  fame  time  modeft 
.enough  to  fubmit  willingly  to  aft  a  fecondary  part.  He 
lound  fuch  a  man  in  Daubenton,  the  companion  of  his 
infancy. 

The  charafter  of  thcfe  two  phiJofophers  was  almoft 
oppofite  in  every  refpeft.  Buffon  was  violent,  impa- 
tient, rafti  J  Daubcnton  was  all  geutlenefs,  patience, 
and  caution  :  Buffon  wiflied  to  divine  the  truth  rather 
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than  to  dilcovet  it  ;  Daubcnton  believed  nothing  wliicli  Dirt'jenton. 
he  had  not  liimfelf  fecn  and  alcertained.  Bulfon  iuf-  """^  "' 
fered  his  imagination  to  lead  him  from  nature ;  Dau- 
bentnn,  on  the  coiurary,  difcaidcd  from  his  writlni;s 
every  expreffion  which  ■ivas  calculated  to  miflead.  They 
were  thus  happily  fittrd  to  correct  each  other's  faults. 
Accordingly  the  hillory  of  quadrupeds,  which  appeared 
while  they  laboured  together,  is  the  moft  exempt  from 
error  of  any  of  the  divifions  which  conftitate  Buffon's 
natural  hillory. 

BufTon  drew  Daubcnton  to  Paris  about  1742;  pro- 
cured for  him  tlie  place  of  dcmonftrator  of  tlie  cabinet 
of  natural  hiftory,  at  firft  with  a  (alary  of  only  500 
francs,  but  which  was  gradually  increafed  to  2C0C. 
He  furniftied  him  likewife  with  a  lodging,  and  ne- 
glefted  nothing  to  fecure  his  comfort  and  convenience. 
Daubcnton  on  his  fide  devoted  himfelf  to  fecond  the 
views  of  his  benefaftor.  The  cabinet  of  natural  hifto- 
ry, which  was  arranged,  and  in  a  great  meafure  col- 
lefttd  by  his  means,  was  of  immenfe  fervice.  In  the 
hiftory  of  quadrupeds,  he  gave  the  dellription  and  dif- 
feetion  of  182  fpecies  of  quadrupeds.  Thefe  details 
contained  a  vaft  number  of  new  fafts,  and  arranged 
in  fuch  a  manner  that  the  moft  curious  refults  are  often 
obtained  merely  by  comparing  them  together.  This 
w^ork  procured  for  Daubenton  a  very  high  reputation, 
and  drew  upon  him  the  envy  of  Reaumur,  who  at  that 
time  confidered  himfelf  at  the  head  of  natural  hiftory. 
But  the  credit  and  reputation  of  BufTon  was  futficient 
to  prevent  his  friend  from  falling  a  viftim  to  the  attack 
of  this  formidable  antagonift. 

In  the  fubfequent  parts  of  his  natural  hiftory,  Buffjn 
was  perfuaded  to  feparate  himfelf  from  Daubenton. 
This  injured  the  precifion  and  value  of  thefe  parts  e\- 
ceflively  ;  while  it  deprived  Daubenton  of  1  2,000 
francs  a-year.  Afterwards  the  Intimacy  between  them 
revived,  and  continued  till  the  death  of  Buffon. 

The  number  of  dificrtations  on  natural  hiftory  which 
Daubenton  publiftied  in  the  Memoirs  of  the  French 
Academy,  is  fo  great,  that  even  a  lift  of  them  would 
be  too  long  for  this  place.  Defcriptions  of  dift'erent 
animals,  dlileftions,  comparifons  between  the  forms  of 
different  animals,  anatomical  examinations  of  foffil 
bones,  to  determine  the  animals  to  which  they  had 
belonged,  the  phyfiology  of  vegetables,  and  different 
parts  of  mineralogy,  fuccelTively  occupied  him ;  not 
to  mention  his  experiments  on  agriculture  and  rural 
economy,  which,  however,  were  of  more  fervice  to 
him  afterwards  than  all  the  reft  of  his  labours,  on  ac- 
count of  the  reputation  among  the  populace  which  they 
had  procured  him. 

In  the  year  1 794,  v,-hen  the  dregs  of  the  people  were 
matters  of  France,  Daubenton  was  under  the  necef- 
fity  of  applying  to  the  leclloii  of  Sans-culottes  for  a 
certificate  of  civlfra,  to  enable  him  to  retain  his  place 
in  the  garden  of  plants,  which  he  had  filled  with  ho- 
nour for  52  years.  A  profellor  and  academician  would 
fcarcely  have  obtained  it  ;  but  it  was  readily  granted 
to  Shepherd  Daubenton,  under  which  title  it  had  been 
fortunately  prefented.  The  following  is  a  tranflation 
of  this  certificate  : 

SKCTION   OF   THE    SANS-CULOTTES. 

Cjp'-i  of  the  cxIraSl  of  'ihe  dcliherations  of  the  General 

'^IJemlly  of  the  fitting  of  the  ffth  of  the  frji  di.cnJe 

N  ./ 


D     A     U 


jBaubcnton 

II 
Davenant. 


of  the  ^d  tnonth  of  the  id  year  of  the  French  Sgpub/^i 
one  and  indivifible. 

It  appears,  that  after  the  report  made  to  the  frater- 
nal fociety  of  the  lection  of  the  fans-culolles  concern- 
ing the  good  civifm  and  afts  of  humanity  which  the 
Shepherd  Daubenton  has  always  teftified,  the  General 
Affembly  unanimoiilly  decree  to  give  him  a  certificate 
of  civifm,  and  the  prefident  followed  by  feveral  mem- 
bers of  the  faid  affembly  give  him  the  fraternal  hug, 
with  all  the  acclamations  due  to  a  true  model  of 
humanity,  which  has  been  teflified  by  feveral  renew- 
als of  the  hug. 

(Signed)     R.  G.  Dardel,  Prefident. 

Befides  his  publications,  Daubenton  was  of  great  fer- 
vice  to  fcience  as  a  ledurer.  From  1775  he  gave  lec- 
tures on  natural  hillory  in  the  college  of  medicine.  In 
1783  he  leftured  on  rural  economy.  He  was  appoint- 
ed profeffor  of  mineralogy  by  the  convention  at  the 
garden  of  plants,  and  he  gave  ledlures  during  the 
ephemeral  exillence  of  the  Normal  fchool.  He  was 
likewife  one  of  the  editors  of  the  Journal  des  Savans, 
and  contributed  to  both  the  Encyclopedias.  As  a 
lefturer  he  was  extremely  popular,  and  what  is  un- 
common, he  retained  his  popularity  to  the  laft. 

Notwithftanding  the  feeblenefs  of  his  conftitution,  he 
arrived  at  a  very  advanced  age  without  much  difeafe 
or  lofs  of  his  faculties.  This  may  be,  in  fome  meafure, 
afcribed  to  the  gentlenefs  of  his  temper,  and  his  re- 
markable refignation.  He  was  temperate  and  mo- 
derate even  in  his  ftudies.  Part  of  his  time  was  fpent 
in  reading  romances  with  his  wife. 

In  the  year  1 799  he  was  appointed  one  of  the  mem- 
bers of  the  conlervative  fenate,  and  he  refolved  to 
attend  the  meeting  of  it.  This  obliged  him  to  alter 
his  regimen.  The  fcafon  was  fevere.  At  the  firft 
meeting  that  he  attended  he  fell  from  his  feat  in  an 
apopledic  fit.  The  moft  fpeedy  afliftance  was  pro- 
cured, and  by  its  means  he  was  reflored  to  his  fenfes. 
With  the  utmoft  calmnefs  he  pointed  out  with  his  fin- 
gers the  progrefs  of  the  paralyfis  in  different  parts  of 
his  bcdy,  and  died  on  the  firll  of  January  1800  vnx\i- 
out  a  llruggle. 

DAUCUS,  the  Carrot,  a  genus  of  plants  belong- 
ing to  the  pentandria  clafs  ;  and  in  the  natural  method 
ranking  under  the  45th  order.  Umbellate.  See  BO- 
TANY and  Agrtchi.ture  Index. 

DAVENANT,  Sir  William,  an  eminent  poet  of 
the  17th  century,  was  born  at  Oxford  in  1606.  After 
fome  flay  at  the  univerfity,  he  entered  into  the  fervice  of 
Frances  firft  duchefs  of  Richmond,  and  afterwards  of 
Fulke  Grevil,  Lord  Brook  ;  who  having  an  excellent 
tafte  for  poetry,  was  much  charmed  with  him.  He 
got  great  efteem  by  writing  poems  and  plays  j  and  up- 
on the  death  of  Ben  Johnfon  was  created  poet-laureat. 
He  wrote  his  poem  Gondibert  at  Paris.  He  formed 
a  defign  for  carrying  over  a  confiderable  number  of 
artificers,  efpecially  weavers,  to  Virginia,  by  the  en- 
couragement of  Henrietta  Maria,  the  queen-mother  of 
England,  who  obtained  leave  for  him  of  the  king  of 
France.  But  he  and  his  company  were  feized  by  fome 
parliament  Ihips,  and  he  carried  prifoner  firft  to  the  ifle 
of  Wight,  and  then  to  the  tower  of  London  ;  but,  by 
the  mediation  of  Milton  and  others,  he  got  his  liberty 
as  a  priToner  at  large.   .  At  tlus  time  tragedies  and  co- 
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medics  being  proliiblted,  he  contrived  to  fet  up  an  o-  Davtnant 
ptra,  to  be  performed  by  declamations  and  mufic.  This 
Italian  opera  began  in  Rutland-houfe  in  Charter-  _ 
houfe-yard,  1656  ;  but  was  afterwards  removed  to  the 
Cock-pit  in  Drury-Lane,  and  was  much  frequented 
for  many  years.  In  1648,  his  Madagafcar,  with  other 
poems,  were  printed.     He  died  in  1668. 

DavEKANT,  Dr  Charles,  an  eminent  civilian  and 
writer,  eldeft  fon  of  the  preceding,  and  educated 
at  Cambridge  :  he  wrote  feveral  political  trafts,  and 
likewife  plays.  He  was  ( 1 685 )  empowered,  with 
the  mafter  of  the  revels,  to  infpeft  the  plays  defigned 
for  the  ftage,  that  no  immoralities  might  be  prefented. 
His  Effays  on  Trade  are  in  high  efteem,  and  were  re- 
printed in  5  vols  8vo,  in  1771.  Dr  Davenant  was 
infpetlor-general  of  exports  and  imports  5  and  died  in 
171  2. 

DAVENTRY,  or  Daintry,  a  handfome  to\vn  of 
Northamptonfhire  in  England,  fituated  on  the  fide  of 
a  hill  on  the  great  road  to  Chefter  and  Carlille.  W. 
Long.  I.  15.  N.  Lat.  52.  12. 

DAUGHTER,  (flia),  a  female  child.  See  the 
article  Children. 

Daughters,  among  the  ancients,  were  more  fre- 
quently expofed  than  fons,  as  requiring  greater  charge 
to  educate  and  fettle  them  in  the  world.  See  ExFO- 
SING  of  Children.  Thofe  who  had  no  legitimate  fons 
were  obliged,  by  the  Athenian  laws,  to  leave  their 
eftates  to  their  daughters,  ^vho  were  confined  to  marry 
their  neareft  relations,  otheruife  to  forfeit  their  inheri- 
tance ;  as  we  find  to  have  been  praftifed  likewife  among 
the  Jews,  many  of  whofe  laws  feem  to  have  been  tran- 
fcribed  by  Solon. 

If  an  heirefs  happened  to  be  married  before  her 
father's  death,  this  did  not  hinder  the  neareft  relation 
to  claim  the  inheritance,  and  even  to  take  the  woman 
from  her  hufband  ;  which  is  faid  to  have  been  a  com- 
mon cafe. 

DAVID,  king  of  Ifrael,  and  Hebrew  poet,  was 
bom  at  Bethlehem  1085,  and  died  1 014  years  B.  C. 
His  hiftory  is  particularly  recorded  in  the  facred  wri- 
tings. 

St  David's,  an  epifcopal  town  of  Pembrokelhire, 
in  S.  Wales  \,  but  has  neither  market  nor  fair.  It  is 
feated  In  a  barren  foil  on  the  river  Hen,  not  a  mile 
from  the  fea-ftiore.  It  was  once  a  confiderable  place, 
and  had  walls,  which  are  noiv  demolifhed  ;  but  it  Is 
fmall  at  prefent,  and  thinly  inhabited  :  however,  the 
cathedral  is  a  pretty  good  flrufture.  From  the  cape, 
near  this  place,  there  is  a  profpeiEl  into  Ireland.  W. 
Long.  5.  20.  N.  Lat.  52.0. 

St  David's,  a  to^vn  and  fort  of  Afia,  in  the  penin- 
fula  on  this  fide  the  Ganges,  and  on  the  coaft  of  Coro- 
mandel,  80  miles  fouth  of  Fort  St  George.  E.  Long. 
79.  55.  N.  Lat.  II.  30.  On  the  taking  of  Madras  by 
the  French  in  1746,  the  prefidency  of  all  the  Englilh 
fettlements  on  the  Coromandel  coaft  was  removed  to 
Fort  St  David,  and  continued  there  till  about  the  year 
1752,  when  it  was  removed  back  to  Madras.  In 
June  1758,  the  fort  was  taken  and  demolilhed  by  the 
French,  and  has  never  been  rebuilt  fince. 

DAVIDISTS,  Davidici,  or  David-Georgians, 
a  feci  of  heretics,  the  adherents  of  David  George,  a 
native  of  Delft,  who,  in  1525,  began  to  preach  a  new 
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and  tliat  lie  was  lent  thither  to  fill  heaven,  which  was 
'  quite  empty  for  want  of  people  to  deferve  it.  He  is 
likeivife  faid  to  have  denied  the  exigence  of  angels, 
good  and  evil,  of  heaven  and  hell,  and  to  have  rejefted 
the  doflrine  of  a  future  judgment.  He  rcjeflcd  mar- 
riage, with  the  Adamites  ;  held,  with  Maucs,  that  the 
fou!  was  not  defiled  by  lin  ;  and  laughed  at  the  felt- 
denial  lb  much  recommended  by  Jefus  Chrift.  Such 
■\vere  his  principal  errors.  He  made  his  cfcapc  from 
Delft,  and  retired  firfl  to  Friciland,  and  then  to  Ba- 
fil,  where  he  changed  his  name,  aflliming  that  of  John 
Bruck,  and  died  in  1556. 

He  left  fome  difciplcs  behind  him,  to  whom  he  pro- 
mifed,  that  he  ivould  rife  again  at  the  end  of  three 
vcars.  Nor  was  he  altogether  a  falfe  prophet  herein  ; 
for  the  magiftrates  of  that  city,  being  informed,  at  the 
three  years  end,  of  what  he  had  taught,  ordered  him 
to  be  dug  up  and  burnt,  together  with  his  writings,  by 
the  common  hangman. 

There  are  Hill  fome  remains  of  this  ridiculous  feci 
in  HoUlein,  Friefland,  and  other  countries,  whofe 
temper  and  conduft  feem  to  difcredit  the  exag- 
gerated accounts  which  fome  writers  have  given  of 
their  founder.  He  was  probably  a  deluded  fanatic 
and  mylVic. 

DAVILA,  Henry  Catharine,  a  celebrated  hifto- 
rian,  was  the  youngeft  fon  of  Antonio  Davila,  grand 
conifable  of  Cyprus,  who  on  the  taking  of  that  illand 
by  the  Turks  in  1570,  had  been  obliged  to  retire  in- 
to Spain,  whence  this  family  fuppofed  they  hud  deri- 
ved their  name  and  origin.  From  Spain  Antonio  re- 
paired to  the  court  of  France,  and  fettled  his  fon  Louis 
and  two  daughters  under  the  patronage  of  Catharine 
of  Medicis ;  whofe  name  he  afterwards  gave  to  the 
young  hiftorian,  born  1576,  at  an  ancient  caiUe  in  the 
territories  of  Padua,  though  generally  called  a  native 
of  Cyprus.  The  little  Davila  w-as  brought  early  into 
France  ;  and  at  the  age  of  18  he  fignaliztd  himfelf 
in  the  military  fcenes  of  that  country.  His  lafl  ex- 
ploit there  was  at  the  fiegc  of  Amiens,  \vhere  he 
fought  under  Henry  IV.  and  received  a  \vound  in  the 
knee,  as  he  relates  himfelf  in  his  hiftory.  After  peace 
was  eftablilli^d  in  France,  he  withdrew  into  Italy,  and 
entered  into  the  fervice  of  the  Venetians.  Davila, 
while  he  was  at  Venice,  wrote  his  admirable  hiftory  of 
the  civil  ivars  in  France,  wnich  contains  every  thing 
worth  notice  that  paffed  from  the  death  of  Henry  II. 
in  1559,  to  the  peace  of  Vervins  in  1598.  He  conti- 
nued to  ferve  the  republic  of  Venice  with  great  repu- 
tation, till  a  mofl  unfortunate  adventure  put  an  end  to 
his  life  in  1 63 1 .  Paffing  through  Verona  ivith  his  ivife 
and  family,  on  his  way  to  Crema,  which  he  was  ap- 
pointed to  defend,  and  demanding,  according  to  the 
ufual  cuftom  of  perfons  in  his  ilation,  a  fupply  of 
horfes  and  carriages  for  his  retinue,  a  brutal  Veronefe, 
called  //  Tiirco,  entere.d  the  room  where  he  and  his  fa- 
mily were  at  fupper,  and  being  mildly  reprimanded  for 
his  intrufion  by  Davila,  difcharged  a  pilfol  at  the  hi- 
llorian,  and  ftiot  him  dead  on  the  inftant.  His  accom- 
plices aUb  killed  the  chaplain  of  Davila,  and  wounded 
raoft  of  his  attendants.  But  his  eldeft  fon  Antonio, 
a  youth  of  1 8,  revenged  the  death  of  his  father,  by 
,';illing  the  murderer  on  the  fpot.  All  the  confede- 
rates were  fecured  next  morning,  and  publicly  execu- 
ted at  Verona.       It  is  vefjt  remarkable,   that  Davila 


pafTed  no  cenfure  on  the  mafl'acrc  of  St  Bartholomciv. 
His  charaflcr  of  the  queen-mother  has  that  partiality,  _ 
which  it  was  natural  fur  him  to  fliow  to  the  p.Uronefs 
of  his  family  ;  but  his  general  veracity  is  contirmed  by 
the  great  authority  of  the  full  duke  of  Epernon,  who 
(to  ufe  the  words  of  Lord  Bolingliroke)  "  had  been  an 
aClor,  and  a  princip:!!  aflor  too,  in  many  of  the  fcenes 
that  Davila  recites."  Girard,  fccretary  to  the  duke, 
and  no  contemptible  biographer,  relates,  that  this  hif- 
tory came  doivii  to  the  place  ivhere  t  le  old  man  re- 
fided  in  Gafcony,  a  little  oefore  his  death  ;  that  he 
read  it  to  him  j  that  the  duke  confirmed  the  truth 
of  the  narration  of  it  j  and  icemcd  only  furprifed  by 
ivhat  means  the  author  could  be  lb  well  informed  of  the 
mofl  fccret  councils  and  meafures  of  thofe  times. 

DAVI3,  Sir  John,  an  eminent  lawyer  and  poet, 
born  about  the  year  1570.  He  firft  dillinguilhed  him- 
felf by  his  poem  Nofce  Teipfum,  on  the  Immortality  of 
the  Soul.  He  became  attorney-general,  and  fpeaker 
of  the  houfe  of  commons  in  Ireland  ;  and  afterwards 
was  appointed  lord  chiet  juftice  of  the  court  of  King's 
Bench  in  England,  but  died  before  his  inllallation, 
in  1626.  He  publilhed  many  law  tradf s ;  but  was 
efteemed  more  as  a  fcholar  and  a  wit  than  as  a  lawyer. 
Davis,  John,  a  famous  navig.itor  in  the  i6th 
century,  was  born  at  Sandridge,  near  Dartmouth  in 
Devonfliire  ■,  and  dillinguilhed  himfelf  by  making  three 
voyages  to  the  moll  northern  parts  of  America,  in  or- 
der to  difcover  a  north- well  paflage  to  the  Eaft  Indies  j 
in  which  he  difcovered  the  llraits  which  bear  his  name. 
He  afterwards  performed  five  voyages  to  the  Eaft 
Indies  ;  in  the  lafl  of  which  he  ivas  ilain  in  a  defpe- 
rate  fight  with  fome  Javanefe,  near  the  coaft  of  Malac- 
ca, on  the  27th  of  December  1605.  ^^  wrote  an 
account  of  his  fecond  voyage  for  the  difcovery  of  the 
north-weft  paflage  ;  a  voyage  to  the  Eall  Indies  ;  and 
other  tracls. 

DAyis''s  Straits.  See  New  Britain. 
DAVIT,  in  a  fliip,  a  long  beam  of  timber,  rcpre- 
fented  by,  a,  a,  Plate  CLXIX.  and  uied  as  a  crane 
whereby  to  hoill  the  flukes  of  the  anchor  to  the  top 
of  the  bow,  without  injuring  the  fides  of  the  fiiip  as 
it  afcends  •,  an  operation  which,  by  mariners,  is  called 
Jijhing  the  anchor.  The  anchors  being  lituated  on 
both  the  bows,  the  davit  may  be  occafionally  Ihifted 
fo  as  to  projeft  over  either  fide  of  the  flilp,  according 
to  the  pofition  of  that  anchor  on  which  it  is  employed. 
The  inner  end  of  the  davit  is  fecured  by  being  thruft 
into  a  fquare  ring  of  iron  b,  which  is  bolted  to  the 
deck,  and  forelocked  under  the  beams.  This  ring, 
which  is  called  the  fpa>i-_ft>aclle,  exhibited  at  large  by 
fig.  9.  is  fixed  exaftly  in  the  middle  of  the  deck,  and 
clofe  behind  the  foremall.  Upon  the  outer  end  of  the 
davit  is  hung  a  large  block  c,  through  which  a  (Irong 
rope  traverles,  called  the  fifh-peiulant,  d ;  to  whofe 
foremoll  end  is  fitted  a  large  iron  hook  1;  and  to  its 
after-end  a  tackle  or  complication  of  pulleys,  f;  the 
former  of  which  is  called  the  Jijh-hook,  and  the  latter 
the  Jifh-tachle. 

The  davit,  therefore,  according  to  the  fea  phrafe,  is 
employed  to  Ji/h  the  anchor ;  which  being  previoufly 
catted,  the  filh-hook  is  fallened  upon  its  flukes  j  and 
the  efforts  of  the  tackle  being  tranimitted  to  the  hook, 
by  means  of  the  filli-pendant,  draws  up  that  part  of 
the  anchor  fufficiently  high  upon  the  bow  to  fallen  it, 
N  2  which 
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r:a\ipli;n.   v.hlcli  is  done  by  the  fmnh-piunter.     Ste  that  article. 
-I'heie  is  alio  a  davit  of  a  Imaller  kind  occafionally 
fixed  in  the  long-boat,  and  employed  to  weigh  the  an- 
chor therein. 

DAUPHIN,  is  a  title  ^vhich  uas  given  to  the  eld- 
ed fon  of  the  royal  family  of  France,  and  prefuraptive 
heir  of  the  crown  ;  on  account  of  the  province  of 
Dauphine,  which  in  1343  was  given  to  Philip  de  Va- 
lois,  on  this  condition,  by  Humbert  dauphin  of  the 
Viennois.  The  dauphin,  in  his  letters  patent,  ilyled 
himfelf.  By  the  grace  of  God,  eldejl  fon  of  France,  and 
dauphin  of  Viennois. 

Dauphin'  «as  anciently  the  title  or  appellation  of 
the  prince  of  Viennois  in  France. 

IVToft:  authors  who  have  fought  the  oiigin  of  the 
name  Djuphin  and  Dauphine,  feem  to  have  given  too 
7iiuch  looi'e  to  conjedurc.  Du  Chcfne  is  of  opinion 
that  it  was  the  grandfon  of  Guy  the  Fat  who  firft  bore 
the  name  of  dauphin.  Chorier  obferves,  that  William, 
canon  of  NoU-e  Dame  at  Grenoble,  who  has  written 
the  life  of  Margaret,  daughter  of  Stephen  earl  of  Bur- 
gundy, married  with  Guy,  fon  of  Guy  the  Fat,  calls 
the  latter  fimply  Guy  the  Old,  and  the  former  always 
Count  Dauphin  ;  and  adds,  that  no  record  nor  monu- 
ment ever  attributes  the  title  of  dauphin  to  Guy  the 
Fat,  or  any  of  his  predeceflors :  fo  that  it  muft  necef- 
farily  have  taken  its  rife  in  his  fon,  all  whofe  fuccelTors 
fo  conftantly  affumed  it,  that  it  became  the  proper 
name  of  the  family.  He  died  in  114  2,  in  the  tloiver 
of  his  youth;  fo  that  it  mull  be  about  the  year  11 20 
that  the  title  corruiienced  ;  and  without  doubt,  adds 
he,  on  fome  illuftrious  occafion.  He  obferves  farther, 
that  this  prince  was  of  a  military  difpofition,  and  de- 
lighted in  nothing  but  war  :  and  again,  that  it  was  the 
cuftom  of  the  cavaliers  to  deck  their  cafques,  coats  of 
arms,  and  the  houling  of  thtir  horfes,  with  fome  figure 
or  device  peculiar  to  themfelves,  whereby  they  were 
dillinguilhed  from  all  others  engaged  in  the  lame  com- 
bat or  tournament.  From  all  thefe  circumftances  he 
conjeftures,  that  this  Guy  chofe  the  dolphin  for  his 
fignature  ;  that  this  was  the  creil  of  his  helmet ;  and 
that  he  bore  it  on  his  coat  in  fome  notable  tournament 
or  battle,  wherein  he  dillinguilhed  himfelf.  And  this, 
Chorier  makes  no  doubt,  is  the  real  origin  of  the  ap- 
pellation. Nothing  was  more  common  in  thofe  times 
than  to  make  proper  names  become  the  names  of  ta- 
milies  or  dignities.  Witnefs  the  Ademars,  Arthands, 
Avnards,  Atlemans,  Berengers,  and  many  others ; 
■^vho  all  owe  their  names  to  fome  one  of  their  ancellors, 
from  whom  it  has  been  tranfmitted  throughout  the 
family. 

The  feigncurs  or  lords  of  Auvergne  have  likewife 
borne  the  appellation  of  dauphin  ;  but  the  dauphins  of 
Auvergne  had  it  not  till  a  good  -while  after  thufe  of 
the  Viennois,  and  even  received  it  from  them.  The 
manner  was  this  :  Guy  VHI.  dauphin  of  Viennois,  had 
by  his  wife  Margaret,  daughter  of  Stephen  earl  of 
Burgundy,  a  fon  and  two  daughters.  The  fon  was 
Guy  IX.  his  fiicceffor.  Beatrix,  one  of  the  daughters, 
was  married  to  the  count  d'Auvergne,  who,  according 
to  Blondel,  was  William  V.  or  rather,  as  Chorier  and 
others  hold,  Robert  VI.  father  of  Wilhara  V.  7  his 
prince  loft  the  greateft  part  of  the  county  Auvergne, 
which  was  taken  from  -bina  by  his  uncle  William,  af- 


0     ]  DAY 

filled  by  Louis  the  Young  :  and  was  only  left  mailer  D 
of  the  little  canton  whereof  Vodable  is  the  capital. 
He  had  a  fon  whom  he  called  Dauphin,  on  account 
of  Guy,  or  Guignes,  his  uncle  by  the  mother's  iide. 
From  his  time  his  fucceflors,  holding  the  fame  petty 
canton  of  Auvergne,  Ilyled  them.telves  dauphins  of  .Au- 
vergne, and  bore  a  dolphin  for  their  arms. 

Dauphins,  or  De/phins,  in  literary  hillory,  a  name 
given  to  the  commentators  on  the  ancient  Latin 
authors,  who  were  employed  by  Louis  XIV.  of 
France  for  the  benefit  of  the  prince,  under  the  care 
and  direflion  of  M.  de  Montaufier  his  governor,  and 
Bofluet  and  Huet  his  preceptors.  Thiy  were  39  in 
number. 

DAUPHINY,  a  late  province  of  France,  bounded 
on  the  well  by  tlie  Rhone,  on  the  north  by  the  Rhone 
and  Savoy,  on  the  fouth  by  Provence,  and  on  the  eall 
by  the  Alps ;  and  now  forming  the  departments  of 
Drom.e,  Here,  and  Upper  Alps.  In  fome  places  it  is 
very  fertile  ;  and  produces  corn,  v.lne,  olives,  woad, 
copperas,  illk,  cryllal,  iron,  and  copper.  But  the 
greateft  part  of  the  province  is  barren,  and  the  inha- 
bitants are  obliged  to  go  into  other  countries  for  fub- 
fiftence.  The  mountains  abound  in  game  of  all  forts  : 
and  here  are  fir-trees  proper  for  mafts.  The  principal 
rivers  are,  the  Rhone,  the  Durance,  the  I  fere,  and  the 
Drome.  There  is  a  great  number  of  mineral  fprings  ; 
and  Grenoble  is  the  capital  tov\Ti. 

DAURAT,  JoHM,  an  eminent  French  poet,  born 
in  1507.  In  the  reign  of  Henry  11.  he  was  preceptor 
to  the  king's  pages,  and  Charles  IX.  who  took  great 
delight  in  his  converfation,  honoured  him  with  the 
title  of  his  poet  ;  but  his  generofity  and  want  of  ma- 
nagement placed  him  in  that  clafs  ()f  learned  men  who 
have  been  very  near  ftarving.  Conformable  to  the  tafte 
of  the  age,  he  had  fo  much  {kill  in  making  anagrams, 
that  feveral  illuftrious  perfons  gave  him  their  names  to 
anagrammatize  :  he  alfo  undertook  to  explain  the  Cen- 
turies  of  Noftradamus.  Making  verfes  w-as  a  dil'eafe 
in  him  :  for  no  book  was  printed,  nor  did  any  perfon 
of  confequence  die,  but  Daurat  made  fome  verles  on 
the  occafion  •,  as  if  he  had  been  poet  ordinary,  or  his 
mufe  had  been  a  hired  mourner  to  the  whole  kingdom. 
Scaliger  tells  us,  that  he  fpent  the  latter  part  of  his 
life  in  endeavouring  to  find  all  the  bible  in  Homer, 
He  died  in  i  ?88. 

DAY,  according  to  the  moft  natural  and  obvious 
fenie  of  the  word,  fignifies  that  fpace  of  time  during 
which  it  continues  to  be  light  •,  in  contradiftinftion  to 
night,  which  is  that  portion  of  time  wherein  it  is  dark  : 
but  the  fpace  of  time  in  which  it  is  light,  being  fome- 
what  vague  and  indeterminate,  the  time  between  the 
riling  and  the  fetting  of  the  lun  is  ulually  looked  on  as 
the  day  ;  and  the  time  which  lapfes  from  its  fetting  to 
its  rifing  again,  the  night. 

The  word  day  is  often  taken  in  a  large  fenfe,  fo  as 
to  include  the  night  alfo  ;  or  to  denote  the  time  of  a 
whole  apparent  revolution  of  the  lun  round  the  earth  ; 
in  which  fenfe  it  is  called  by  lorae  a  natural  day,  and 
by  others  an  artificial  one  :  but,  to  avoid  confulion,  it 
is  ufual  to  call  it  in  the  foimer  fenfe  fimply  the  daij, 
and  in  the  latter  a  nychthemeron ,-  by  ivhich  term  that 
acceptation  of  it  is  aptly  denoted,  as  it  impljes  bot'j 
day  and  night, 
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Dav.  The  nvchtliemeron  is  divided  into  t\veuty-four  parts, 

""V-"-^  called  /loiirs;  which  are  of  two  furls,  equal,  and  unequal 
or  temporary.      See  the  article  Hour. 

Different  nations  begin  their  day  at  a  different  hour. 
Thus  the  Egyptians  begin  their  day  at  midnight ;  from 
whom  Hippocrates  introduced  that  way  of  reckoning 
into  allronomy,  and  Copernicus  and  others  have  fol- 
lowed him  :  But  the  greateft  part  of  artronomers  rec- 
kon the  day  to  begin  at  noon,  and  fo  count  twenty- 
four  hours,  till  the  noon  of  the  ne>;t  day  ;  and  not 
twice  twelve,  according  to  the  vulgar  computa- 
tion. 1'he  method  of  beginning  the  day  at  midnight 
prevails  in  Britain,  France,  Spain,  and  molt  parts  of 
Europe. 

The  Babylonians  began  their  day  at  funrifing  : 
reckoning  the  hour  immediately  before  its  riling  again, 
the  twenty- fourth  hour  of  the  day  ;  from  whence  the 
hours  reckoned  in  this  way  are  called  the  Babiilonic.  In 
feveral  parts  of  Germany,  they  begin  their  day  at  fun- 
fetting,  and  reckon  on  till  it  fets  next  day,  calling  that 
the  twetily  fourth  hour :  thefe  are  generally  termed  Iia- 
llan  hours.  The  Jews  alio  began  their  nychthemeron 
at  funfetting  :  but  then  they  divided  it  into  twice 
twelve  hours  as  we  do  ;  reckoning  twelve  for  the  day, 
be  it  long  or  fhort,  and  twelve  for  the  night  •,  fo  that 
their  hours  continually  varying  with  the  day  and  night, 
the  hours  of  the  day  were  longer  than  thofe  of  the 
night  tor  one  half  year,  and  the  contrary  the  other  •, 
from  whence  their  hours  are  called  tcfipyrary  :  thofe 
at  the  time  of  the  equinoxes  became  equal,  becaufe  then 
thofe  of  the  day  and  night  are  fo.  The  Romans  alfo 
reckoned  their  hours  after  this  manner,  as  do  the 
Turks  at  this  day. 

This  kind  of  hours  is  called  planetarij,  becaufe  the 
feven  planets  were  anciently  looked  upon  as  prefiding 
over  the  affairs  of  the  world,  and  to  take  it  by  turns 
each  of  thefe  hours,  according  to  the  following  order  ; 
Saturn  firlf,  then  Jupiter,  Mars,  the  Sun,  Venus,  Mer- 
cury, and  lafl  of  all  the  Moon  :  hence  they  denomina- 
ted each  day  of  the  week  from  that  planet  whofe  turn 
it  was  to  prefide  the  firft  hour  of  the  nychthemeron. 
Thus,  alfigning  the  firll  hour  of  Saturday  to  Saturn, 
the  fecond  will  fail  to  Jupiter,  the  third  to  Mars,  and 
fo  the  twenty-fecond  of  the  fame  nychthemeron  will 
fall  to  Saturn  again,  and  therefore  the  twenty-third  to 
Jupiter,  and  the  laft  to  Mars  :  fo  that  on  the  firft  hour 
of  the  next  day,  it  will  fall  to  the  Sun  to  prefide  j  and 
by  the  like  manner  of  reckoning,  the  firft  hour  of  the 
next  will  fall  to  the  Moon  •,  of  the  next  to  Mars ;  of 
the  next  to  Mercury  ;  of  the  next  to  Jupiter  ;  and  of 
the  next  to  Venus :  hence  the  davs  of  the  week  came 
to  be  diftinguiftied  by  the  Latin  names  of  Dies  Saturni, 
Soils,  Lun^,  Martts,  Mercurii,  Jovis,  and  Veneris ; 
and  among  us,  by  the  names  of  Saturday,  Sundav, 
Monday,  &c. 

DAT-Coal,  in  Natural  Hiflonj,  a  name  given  by  the 
miners  of  England,  and  the  common  people  who  live 
in  coal  countries,  to  that  feara  or  ftratum  of  the  coal 
which  lies  uppermoft  in  the  earth.  The  fame  vein  or 
ftratum  of  coal  ufually  runs  a  great  way  through  the 
country,  and  dips  and  rifes  in  the  earth  at  different 
places  ;  fo  that  this  upper  ftratum,  or  day-coal,  is  in 
the  various  parts  of  the  fame  ftratum,  fometimes  near 
the  furface,  and  fometimes  many  fathoms  deep.  The 
iubterranean  fires  found  in  forae   of  our.  coal  countries 
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feed  principitUy  on  this  coal ;  and  arc  nearer  to  or  far- 
ther from  the  furface  as  it  riles  or  finks. 

D/4J--F/;/.     See  ElijEMF.Rls,  Entomoi.ogv  Index. 

D.ii-Nef,  among  fowlers.     See  Ni:t. 

DjiTS  of  Grace,  are  thofe  granted  by  the  court  at  the 
prayer  of  the  defendant  or  plaintiff,  in  whole  delay  it  is. 

D.irs  of  Grace,  in  commerce,  are  a  cuftomary  num- 
ber of  days  allowed  for  the  payment  of  a  bill  of  ex- 
change, &c.  after  the  fame  becomes  due. 

Three  days  of  ^race  are  allowed  in  Britain  j  ten  in 
France  and  Dantzic  ;  eight  at  Naples ;  fix  at  Venice, 
Amftcrdam,  Rotterdam,  and  Antwerp  ;  four  at  Franc- 
fort  ;  five  at  Lcipfic ;  twelve  at  Hamburgh ;  fix  in  Por- 
tugal ;    14  in  Spain  ;  30  in  Genoa,  &.c. 

In  Britain  the  days  of  grace  are  given  and  taken  as 
a  matter  of  courfe,  the  bill  being  only  paid  on  the  laft 
day  :  but  in  other  countries,  where  the  time  is  much 
longer,  it  would  be  reckoned  dilhonourable  for  a  mer- 
chant to  take  advantage  of  it ;  bills  are  therefore  paid 
on  the  very  day  they  fall  due. 

Djr's-Mar?,  in  the  north  of  England,  an  arbitrator 
or  perfon  chofen  to  determine  an  affair  in  difpute. 

Intercalary  Dats.      See  Intercalart  Days. 

D^rs-IVori,  among  feamen,  the  reckoning  or  ac- 
count of  the  ihip's  courfe  during  24  hours,,  or  between 
noon  and  noon,  according  to  the  rules  of  trigonome- 
try.     See  DRAD-Reckomng, 

DAZE,  in  Natural  Hflory,  a  name  given  by  our 
miners  to  a  glittering  fort  of  Itone,  ^vhich  often  occurs 
in  their  works;  and,  as  it  is  an  unprofitable  fubftance,  is 
one  of  thofe  things  they  call  voeeils.  The  ivord  tlaze 
takes  in,  with  them,  every  ftone  that  is  hard  and  glit- 
tering :  and  therefore  it  comprehends  the  whole  genus 
of  the  telangia  or  ftony  nodules,  which  have  the 
flakes  of  talc  in  their  fubftance  :  thefe  according  to  the 
colour  of  the  ftony  matter  they  are  bedded  in,  and  their 
own  colour,  give  the  names  of  black  dc'zc,  "white,  red, 
and  yellow  daze,  to  thefe  ftones. 

DiEACON,  (Diaconus),  a  perfon  in  the  loweft  de- 
gree of  holy  orders,  whofe  buGnefs  is  to  baptife,  read  in 
the  church,  and  affift  at  the  celebration  of  the  eucharift. 
The  word  is  formed  from  the  Latin  Dlaconus,  of  the 
Greek  Iioxoih,  mhiifter,.  fervant.  Deacons  were  in- 
ftituted  feven  in  number,  by  the  apoftles,  Jcis  chap.  vi. 
which  number  was  retained  a  long  time  in  feveral 
churches.  Their  office  was  to  ferve  in  the  Agapa;, 
and  to  diftribute  the  bread  and  wine  to  the  communi- 
cants. Another  part  of  the  office  of  deacons  was  to 
be  a  fort  of  monitors  and  direflors  to  the  people  in  the 
exercife  of  their  public  devotions  in  the  church  ;  for 
which  purpofe  they  made  ufe  of  certain  known  forms  of 
words,  to  give  notice  when  each  part  of  the  fervice  be- 
gan. WHience  they  are  fometimes  called  eirokerulcs, 
"  the  holy  cryers  of  the  church.") 

Deacons  had,  by  licenfe  and  authority  from  the  bi- 
fhop,  a  power  to  preach,  to  reconcile  penitents  and 
grant  them  abiblution,  and  lo  reprefent  their  bilhops 
in  general  councils.  Their  office  out  of  the  church  was 
to  take  care  of  the  neceffitous,  fuch  as  orphans,  wi- 
dows, prifoners,  and  all  the  poor  and  fick  \vho  had  any 
title  to  be  maintained  out  of  the  revenues  of  the  church  j 
to  inquire  into  the  morals  and  convcrfalion  of  the  peo- 
ple, and  to  make  their  report  thereof  to  the  billiop. 
Whence,  on  account  of  the  variety  of  bufinefs,  it  was 
ufual  to  have  feveral  deacons  in  the  feme  church. 
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■■^Deaconer?.      In  tlie  Romifh  church,  it  is  the  deacon's  ofF.ce  to  iii- 
•  cenfe   the  officiating   prieft   or  prelate  ;  to  lay  the  cor- 

poral on  the  altar  ;  to  receive  the  patten  or  cup  frotii 
the  lubdeacon,  and  prefent  them  to  the  pcrfon  off'.cia- 
ting  ;  to  incenfe  the  choir ;  to  receive  the  pix  from  the 
ofliciating  prelate,  and  carry  it  to  the  lubdeacon  •,  and 
at  the  pontifical  mafs,  when  the  bilhop  gives  the  blef- 
ling,  to  put  the  mitre  on  his  head,  and  to  take  off  the 
archbilhop's  pall  and  lay  it  on  tlie  aitar.  In  Eng- 
land, the  form  of  ordaining  deacons,  declares  that  it  is 
their  office  to  affift  the  prieil  in  the  diftribution  of  the 
holy  communion  :  in  ivhich,  agreeably  to  the  praftice 
of  the  ancient  church,  they  are  confined  to  the  admi- 
iiiftering  the  wine  to  tlie  communicants.  A  deacon  in 
England  is  not  capable  of  any  ecclefiaftical  promotion; 
yet  he  may  be  a  chaplain  to  a  family,  curate  to  a  be- 
neficed clergyman,  or  lefturer  to  a  pariih-church.  He 
may  be  ordained  at  23  years  of  age,  anno  curreme  ; 
but  it  is  exprefsly  provided,  that  the  biffiop  fiiall  not 
ordain  the  fame  perfon  a  prieft  and  deacon  in  the  fame 
day.  Deacons,  according  to  St  Paul,  ihould  be  chafte, 
fincere,  and  bhmelefs ;  neither  great  drinkers,  nor  gi- 
ven to  filthy  lucre  :  they  (hould  hold  the  myftery  of 
the  faith  in  a  pure  confcicnce  ;  and  ffiould  be  well  ap- 
proved before  they  are  admitted  to  the  miniftry.  In 
the  church  of  Scotland,  the  deacon's  office  is  only  to 
take  care  of  the  poor. 

DEACONESS,  a  female  deacon ;  an  order  of  wo- 
men wlo  had  their  dilfinft  offices  and  fervices  in  the 
primitive  church.  This  office  appears  as  ancient  as  the 
apoftolical  age  :  for  St  Paul  calls  Phebe  a  fervant 
of  the  church  of  Cenchrea.  The  original  word  is 
J(«xovo;,  anfwerable  to  the  Latin  word  mtnijira.  Ter- 
tullian  calls  them  viduce,  "  widows,"  becaufe  they  were 
commonly  chofen  out  of  the  w  idows  of  the  church  ; 
and,  for  the  fame  reafon,  Epiphanius,  and  the  coun- 
cil of  Laodicea,  calls  them  nr^Eo-oJ/iSa:,  elderly  women, 
becaufe  none  but  fuch  were  ordinarily  taken  into  this 
office.  For,  indeed,  by  feme  ancient  laws,  thefe  four 
qualifications  are  required  in  every  one  that  was  to 
be  admitted  into  this  order.  I .  That  ffie  ffiould  be  a 
widow.  2.  That  ffie  Ihould  be  a  ^vidow  that  had  born 
children.  3.  A  ividovv  that  was  but  once  married. 
4.  One  of  a  confiderable  age,  40,  50,  or  60  years  old. 
Though  all  thefe  rules  admitted  of  exceptions.  Con- 
cerning their  ordination,  whether  it  was  always  per- 
formed by  impofition  of  hands,  the  learned  are  much 
divided  in  their  fentiments.  Baronius  and  Valefius 
think  they  were  not,  and  make  no  other  account  of 
them  than  as  mere  layperfons.  But  the  author  of  the 
conftitutions,  fpeaking  of  their  ordination,  requires 
the  bifliop  to  ufe  impofition  of  hands,  with  the  form  of 
prayer  which  is  there  recited.  We  are  not,  however, 
to  imagine,  that  this  ordination  gave  them  any  power 
to  execute  any  part  of  the  facerdotal  office.  They 
were  only  to  perform  fome  inferior  fervices  of  the  church, 
arid  thofe  chiefly  relating  to  the  women  for  whofe  fakes 
they  were  ordained.  One  part  of  their  office  was  to 
affirt  the  minifler  at  the  baptifing  of  women,  to  undrefs 
them  for  immerfion,  and  to  drefs  them  again,  that  the 
whole  ceremony  might  be  performed  vA^  aH  the  de- 
cency becoming  fo  facred  an  aftion.  Another  part  of 
their  office  was  to  be  private  catechifts  to  the  women- 
catechumens  who  were  preparing  for  baptifm.  They 
were  likewife  to  attend  the  women  that  were  fick  and 
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in    dillrefs  ;    to    minifler  to  martyrs   and  coiifeflbrs  in   D'-arnnrjr 
prifon  •,  to  attend  tlie  women's  gate  in  the  church :   and  li 

laftly,  to  affigit  all  women  their  places  in  the  church  •, 
regulate  their  behaviour,  and  prefide  over  the  reft  of  *  " 
the  widows  ;  ivhence  in  fome  canons  they  are  ftyled 
%^cx.itl.hf.:i9xi,  "  governefles."  This  order,  which  iince 
the  I  oth  or  1  2th  century  has  been  wholly  laid  afidc, 
^vas  not  abolilhed  everywhere  at  once,  but  conti- 
nued in  the  Greek  church  longer  than  in  the  Latin, 
and  in  fome  of  the  Latin  churches  longer  than  in 
others. 

DEACONRY,  Diaconate,  the  order  or  miniftry 
of  a  deacon  or  deaconefs.  See  Deacon  and  Dea- 
coness. 

Deaconry,  {Dinconia,')  is  alfo  a  name  ftill  refervcd 
to  the  chapels  and  oratories  in  Rome,  under  the  di- 
reftion  of  the  feveral  deacons,  in  their  refpeftive  re- 
gions or  quarters. 

To  the  deaconries  were  annexed  a  fort  of  hofpitals 
or  boards  for  the  diftribution  of  alms,  governed  by  the 
regionary  deacons,  called  cardinal  deacons,  of  whom 
there  were  feven,  anfwering  to  the  feven  regions,  their 
chief  being  called  the  archdeacon. 

The  hofpital  adjoining  to  the  cliurch  of  the  dea- 
conry had  an  adminiftrator  for  the  temporal  concerns, 
called  rkic  father  of  the  deaconry,  who  was  fometimes  a 
prieft  and  fometimes  a  layman. 

At  prefent  there  are  fourteen  of  thefe  deaconries 
or  hofpitals  at  Rome,  which  are  referved  to  the  car- 
dinals. Du  Cange  gives  us  .their  names  :  as,  the  dea- 
conry of  St  Maria  in  the  Broad-way,  the  deaconry  of 
St  Euftachio  near  the  Pantheon,  &c. 

DEAD  LANGUAGES.     See  Philology,  chap.  ii. 

Prefervation  of  Dejid  Bodies.     See  Embalming. 

Feajl  of  the  Dead.     See  Feast  of  the  Dead. 

DsAD-Lights,  certain  wooden  ports  which  are  made 
to  faften  into  the  cabin-windows,  to  prevent  the  waves 
from  guffiing  into  the  ffiip  in  a  high  fea.  As  thev 
are  made  exaftly  to  fit  the  windows,  and  are  ftronp 
enough  to  refill:  the  waves,  they  are  always  fi.xed  in 
on  the  approach  of  a  ftorm,  and  the  glafs  lights  taken 
out,  which  muft  otherwife  be  ffiattered  to  pieces  by 
the  furges,  and  fuffer  great  quantities  of  water  to  enter 
the  vefl'el. 

DBAB-Mens-Eijes,  in  the  fea  language,  a  kind  of 
blocks,  nith  many  holes  in  them,  but  no  ftieevers, 
whereby  the  flirowds  are  faftened  to  the  chains  :  the 
crow-feet  reeve  alfo  through  thefe  holes  ;  and,  in  fome 
ftiips,  the  main-ftays  are  fet  tight  in  them  ;  but  then 
they  have  only  one  hole,  through  which  the  lanyards 
are  pafied  feveral  times.      See  Plate  CLXIX. 

Dead^s  Part.     See  Law  Index. 

Drad  Reckoning,  in  Navigation,  the  judgment  or 
eftimation  which  is  made  of  the  place  where  a  ffiip  is 
fituated  ;  without  any  obfervation  of  the  heavenly  bo- 
dies. It  is  difcovered  by  keeping  an  account  of  the  di- 
ftance  ffie  has  run  by  the  log,  and  of  her  courfe  fteered 
by  the  compafs  ;  and  by  reftifying  thefe  data  by  the 
ufual  allowance  for  drift,  lee-way,  &c.  according  to 
the  ffiip's  known  trim.  This  reckoning,  however,  is 
always  to  be  correfted,  as  often  as  any  good  obferva- 
tion of  the  fun  can  be  obtained. 

DsAD-Sea,  in  Geography,  a  lake  of  Judea,  into  which 
the  river  Jordan  difcharges  itfelf;  being  about  70 
miles  long  and  20  broad.     See  Asphaltites. 

Dead-To/is, 
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Dead  DEAD-Tops,  a  difeafe  incident  to  young  trees,  and 

H         cured  by  cutting  off  the  dead  parts  clofe  to  the  next 
Deatnels.      q^j   (.^^.|g   q^    ihoot,    and    claying    them    over  as  in 
grafting. 

DsjD-lVater,  at  fea,  the  eddy-water  juft  aftern  of 
a  thip  ;  lo  called  becaufe  it  does  not  pals  a\vay  fo  fvvift 
as  the  water  running  by  her  fides  does.  They  fay  that 
a  (hip  makes  much  dead-water  when  fhe  has  a  great 
eddy  following  her  ftern. 

DEADLY-CARROT.     See  Thapsia. 

DsADLr-FeuJ,  in  Englilh  law-books,  a  profeflion  of 
irreconcileable  enmity,  till  a  perfon  is  revenged  by  the 
death  of  his  enemy.  The  word  feud  is  derived  from 
the  German  Feud ;  which,  as  Hottoraan  oblerves,  fig- 
See  Fcudi.  nifies  modo  helium,  niodo  capitales  mimicilias  *.  Such 
enmity  and  revenge  were  allowed  jjy  law  in  the  time 
of  the  Saxons,  viz.  If  any  man  ^vas  killed,  and  a 
pecuniary  fatisfaftion  was  not  made  to  the  kindred, 
it  was  lawful  for  them  to  take  up  arms  and  revenge 
themfelves  on  the  murderer  j  which  was  called  dead- 
Itjfeud.  And  this  probably  was  the  original  of  an 
Appeal. 

DEAFNESS,  the  ftate  of  a  perfon  who  wants  the 
fenfe  of  hearing  ;  or  the  diieafe  of  the  ear,  which  pre- 
vents its  due  reception  of  founds.  See  Medicine 
Index. 

Deafnefs  generally  arifes  either  from  an  obftruftion 
or  a  compreftion  of  the  auditory  nerve  ;  or  from  fome 
collection  of  matter  in  the  cavities  of  the  inner  ear  ;  or 
from  the  auditory  palTage  being  flopped  up  by  forae 
hardened  excrement ;  or,  laftly,  from  fome  excrefcence, 
a  fwelling  of  the  glands,  or  fome  foreign  body  intro- 
duced within  it. 

Thofe  bom  deaf  are  alfo  dumb,  as  not  being  able 
to  learn  any  language,  at  leaft  in  the  common  way. 
However,  as  the  eyes,  in  fome  meafure  ferve  them  for 
ears,  they  may  underftand  what  is  fald  by  the  motion 
of  the  lips,  tongue,  &c.  of  the  fpeaker  ;  and  even 
accuftom   themfelves  to  move   their  own,  as  they  fee 

other  people-  do,  and  by  this  means  learn  to  fpeak. 

Thus  it  was  that  Dr  Wallis  taught  tuo  young  gentle- 
men bom  deaf  to  know  what  was  faid  to  them,  and  to 
return  pertinent  anfivers.  Digby  gives  us  another  in- 
ftance  of  the  fame  within  his  own  knowledge  ;  and 
there  was  a  Swifs  phyfician  lately  living  in  Amftei'dam, 
one  John  Conrad  Amman,  who  effected  the  fame  in 
feveral  children  born  deaf  with  furprifing  fuccefs.  He 
_  has  reduced  the  thing  to  a  fixed  art  or  method,  which 
he  has  publifhed  in  his  Surdus  Loquens,  Amlfelod.  1692, 
and  de  Loquela^  ibid.  1700. 

In  the  Phil.  Tranf.  N°  312.  we  have  an  account  by 
Mr  Waller,  R.  S.  Seer,  of  a  man  and  his  fifter,  each 
about  50  years  old,  bom  in  the  fame  town  with  Mr 
Waller,  who  had  neither  of  them  the  leaft  fenfe  of 
hearing  ;  yet  both  of  them  knew,  by  the  motion  of  the 
lips  only,  whatever  was  faid  to  them,  and  would  an- 
fwer  pertinently  to  the  queftion  propofed.  It  feems 
they  could  both  hear  and  fpeak  when  children,  but 
loft  their  fenfe  afterwards :  whence  thev  retained 
their  fpeech,  which,  though  uncouth,  was  yet  intelli- 
gible. 

Such  another  inftance  is  that  of  Mr  Goddy's  daugh- 
ter, minifter  of  St  Gervais  in  Geneva,  related  by  Bi- 
fhop  Burnet.  "  At  two  years  old  they  perceived  (he 
tad  lort  hei  heating  j  and  ever  fmcej  though  fhe  hears 
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great  noifes,  yet  hears  nothing  of  what  is  faid  to  her. 
But  by  obferving  the  motions  of  the  mouth  and  lips  of 
others,  (he  acquired  fo  many  words,  that  out  of  thefe 
(lie  has  formed  a  fort  of  jargon,  in  which  (lie  can  hold 
converfation  whole  days  with  thofe  that  can  fpeak  her 
language.  She  knows  nothing  that  is  faid  to  her,  un- 
lefs  fhe  fee  the  motion  of  their  mouths  that  fpeak  to 
her,  fo  that  in  the  night  they  are  obliged  to  light 
candles  to  fpeak  to  her.  One  thing  will  appear  the 
ftrangefl  part  of  the  whole  narration  :  ihe  has  a  filler, 
with  whom  (he  has  praftiled  her  language  more  than 
with  any  body  elfe  ;  and  in  the  night,  by  laying  her 
hand  on  her  fitter's  mouth,  fhe  can  perceive  by  that 
what  fhe  fays,  and  fo  can  difcourfe  with  her  in  the 
dark."     Burnet.  Lei.  IV.  p.  248  f.  f  See  far. 

It  is  obfervable,  that  deaf  perfons,  and  feveral  others  ^^^'  the  ar- 
thick  of  hearing,  hear  better  and  more  eafily  if  a  loud  '"^.'^  •0"w*- 
noife  be  raifed  at  the  time  when  you  fpeak  to  them  j  "'■''' 
which  is  owing,  no  doubt,  to  the  greater  tenfion  of  the 
ear-drum  on  that  occafion.     Dr  Wallis  mentions  a  deaf 
ivoman,  who  if  a  drum  were  beat  in  the  room  could 
he.ar  any  thing  very  clearly  ;  fo  that  her  hufband  hired 
a  drmnmer  for  a  fervant,  that  by  this  means  he  might 
hold  converfation  with   his  wife.      The    fame  author 
mentions  another,    who,    living    near  a   fteeple,  could 
always  hear  very  well  if  there   ivas   a  ringing  of  three 
or  four  bells,  but  never  elfe. 

DEAL,  a  thin  kind  of  fir-planks,  of  great  ufe  in 
carpentry.  They  are  formed  by  fawing  the  trunk  of 
a  tree  into  a  great  many  longitudinal  divifions,  of  more 
or  lefs  thicknefs  according  to  the  purpofes  they  are  in- 
tended to  ferve. 

A  very  good  method  of  feafoning  planks  of  deal 
and  fir  is  to  throw  them  into  fait  water  as  loon  as  they 
are  la  wed,  and  keep  them  there  three  or  four  days,  fre- 
quently turning  them  :  in  this  cafe  they  will  be  ren- 
dered much  harder,  by  drying  afterwards  in  the  air 
and  fun  :  but  neither  this,  nor  any  other  method  yet 
known,  will  prevent  them  from  fhrinking. 

Rods  of  deal  expand  gradually,  or  crofs  the  grain, 
in  moill  weather,  and  contrafl  again  in  dry  ;  and 
thence  have  been  found  to  make  an  ufeful  hygrometer. 

Deal,  a  town  of  Kent  in  England,  lying  between 
Dover  and  Sandwich,  in  E.  Long.  I.  20.  N.  Lat.  51. 
1 6.  is  fuppofed  to  be  the  Dola  of  Nennius,  and  is  fi- 
tuated  on  a  flat  and  level  coaft.  This  town,  according 
to  Dr  Campbell,  juflifies  an  obfervation  he  had  made 
in  favour  of  fituations  of  this  kind,  viz.  that  they  are 
lefs  liable  than  others  to  be  injured  by  the  fea.  The 
town  of  Deal,  as  far  as  we  are  able  to  judge,  except 
it  may  be  the  fea's  linking  a  little  from  it,  is  in  much 
the  fame  condition  in  which  it  ever  was,  even  from  the 
earlieft  accounts.  The  learned  Dr  Halley  has  proved, 
Mifcellanea  Curiofa,  vol.  iii.  p.  426.  that  .Julius  Caefar 
landed  here,  Augull  26th,  the  year  before  the  coming 
of  Chrill  55. — The  great  convenicncy  of  landing  has 
been  of  infinite  fervice  to  the  place  :  fo  that  it  is  large 
and  populous,  divided  into  the  upper  and  lo\ver  towns, 
adorned  with  many  fair  buildings,  and  is  in  effeft  the 
principal  place  in  the  Downs. 

DEAN,  an  ecclefiaftical  dignitary  in  cathedral  and 
collegiate  churches,  and  head  of  the  chapter. 

Rural  Dean,  called  alfo  Arch-prejhijtcr,  originally 
exercifed  jurifdicfion  over  ten  churches  in  the  countrv, 
and  afterwards  became  only  the  bilhop's  fubflitute,  to 
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grant  letters  of  adminiftration,  probate  of  wills,  &c. ; 
to  convocate  the  clergy  ;  and  to  liguity  to  them  I'ome- 
,  times  by  letter  the  billiop's  will,  and  to  given  induc- 
tion to  the  archdeacon.  'I'lieir  ollice  is  not  lort  in 
that  of  the  archdeacons  and  chancellors. 

Dean  of  a  Monaflcrij,  was  a  fuperior  eftabliihed  un- 
der the  abbot,  to  eafe  him  iu  taking  care  of  ten  monks  j 
V  hence  he  was  called  decanus. 

Dean  and  C/mpter,  are  the  council  of  the  bilhop,  to 
aflill  him  w-ith  their  advice  in  affairs  of  religion,  and 
a!fo  in  the  temporal  concerns  of  his  (ec.  When  the  reft 
of  the  clerp-v  were  fettled  in  the  feveral  paritlies  of 
each  diocefe,  thefe  were  refcrved  for  the  celebration  of 
divine  fervice  in  the  bilhop's  own  cathedral  ;  and  the 
chief  of  them,  who  prefided  over  the  relt,  obtained  the 
name  oiaecantis  or  dean,  being  probably  at  firft  appoint- 
ed to  fuperintend  ten  canons  or  prebendaries. 

All  ancient  deans  are  elefled  by  the  chapter  by 
conge  de  lire  from  the  king,  and  letters  miiTive  of  re- 
commendation, in  the  fame  manner  as  bidiops  :  but  in 
thofe  chapters  that  were  founded  by  Henry  VIII.  out 
of  the  fpoils  of  the  dilTolved  raonafteries,  the  deanery 
is  donative,  and  the  inftallation  merely  by  the  king's 
letters  patent.  The  chapter,  conlifting  of  canons  or 
prebendaries,  are  fometimes  appointed  by  the  king, 
iometimes  by  the  bilhop,  and  fometimes  elefted  by 
each  other. 

The  dean  and  chapter  are  the  nominal  eleflors  of  a 
biiliop.  The  biQiop  is  their  ordinary  and  immediate 
fuperior  ;  and  has,  generally  Ipeaking,  the  power  of 
viliting  them,  and  correcting  their  exctlTes  and  enor- 
mities. They  had  alfo  a  check  on  tiie  bilhop  at  com- 
mon law  ;  for  till  the  ftatute  32  Hen.  VIII.  c.  28.  his 
grant  or  leafe  would  not  have  bound  his  fucceflbrs,  un- 
lefs  confirmed  by  the  dean  and  chapter. 

Dean  of  Giii/d.     See  Law  Index. 

DEANERY,  the  office  of  a  DEAK. — Deaneries  and 
prebends  may  become  void  like  a  bifhopric,  by  death, 
by  deprivation,  or  by  relignation  either  to  the  king  or 
bifliop.  If  a  dean,  prebendary,  or  other  fpiritual  per- 
fon,  he  made  a  bilhop,  all  the  preferments  of  which  he 
was  before  pciTeffed  are  void  :  and  the  king  may  pre- 
sent to  them  in  right  of  his  prerogative  royal.  But 
they  are  not  void  by  the  elefiion,  but  only  by  the  con- 
iecr3tion. 

DEATH,  is  generally  confidered  as  the  feparation 
ijf  the  foul  from  the  body  ;  in  which  fenl'e  it  llands  op- 
pofed  to  life,  which  connlls  in  the  union  thereof. 

Phyficians  ufually  define  death  by  a  total  ftoppage 
of  the  circulation  of  the  blood,  and  a  ceffation  of  the 
animal  and  vital  fundions  confequent  thereon  ;  as  re- 
spiration, fenfation,  &.c. 

An  animal  body,  by  the  aflions  Infeparable  from 
life,  undergoes  a  continual  change.  Its  fmalleft  fibres 
becom.e  rigid;  its  minute  veffels  grow  into  folid  fibres 
no  lortger  pervious  to  the  fluids  ;  its  greater  veffels 
grow  hard  and  narrow ;  and  every  thing  becomes  con- 
trafled,  clofed,  and  bound  up  ;  v.hence  the  drynels, 
immobility,  ar.d  extenuation,  oblerved  in  old  age.  By 
fiich  means  the  offices  of  the  minuter  veffels  are  de- 
flroyeu  ;  the  humours  ftagnate,  harden,  and  at  length 
coalefce  with  the  folids.  Thus  are  the  lubtileft  fluids 
m  the  body  intercepted  and  loft,  the  concoftion  weak- 
ened, and  the  reparation  prevented  ;  only  the  coarfer 
juir^s  coRtiriue  to  run  Iknvly  through  the  greater  vef- 
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fels,  to  the  prefervation  of  life,  after  the  animal  func- 
tions are  detlroyed.  At  length,  in  the  procefs  of  thele  ^ 
changes,  death  itfelf  becomes  inevitable,  as  the  necef- 
firy  confe'^uence  of  life.  But  it  is  rare  that  hie  is  thus 
long  protrafted,  or  that  death  fucceeds  merely  from 
the  decays  and  impainnent  of  old  age.  Difeafes,  a 
Ions;  and  horrid  train,  cut  the  work  Ihort. 

The  iigns  of  death  are  in  many  cafes  very  uncertain. 
If  we  confult  what  Window  or  Bruchier  have  laid  on 
this  i'ubjecl,  we  fliall  be  convinced,  that  between  lite 
and  death  the  (hade  is  fo  very  undiftinguiflxable,  that 
even  all  the  powers  of  art  can  fcarcely  determine  where 
the  one  ends  and  the  other  begins.  The  colour  of  the 
vifage,  the  warmth  of  the  body,  and  fupplenefs  of  the 
joints,  are  but  uncertain  figns  of  life  Hill  fubfifting  ; 
while,  on  the  contrary,  the  palenefs  ot  the  complexion, 
the  coldnefs  of  the  body,  the  ftiffnefs  of  the  extremi- 
ties, the  ceffation  of  all  motion,  and  the  total  infenfi- 
bility  of  the  parts,  are  but  uncertain  marks  of  death 
begun.  In  the  fame  manner  alfo,  with  regard  to  the 
pulfe  and  breathing  ;  thefe  motions  are  fo  often  kept 
under,  that  it  is  impoffible  to  perceive  them.  By 
bringing  a  looking-glafs  near  to  the  mouth  of  the  per- 
fon  fuppofed  to  be  dead,  people  often  expeft  to  find 
whether  he  breathes  or  not.  But  this  is  a  very  uncer- 
tain  experiment ;  the  glafs  is  frequently  fuUied  by  the 
vapour  of  the  dead  man's  body  ;  and  often  the  perfon 
is  ftill  alive,  though  the  glafs  is  no  way  tarniihed.  In 
the  fame  manner,  neither  burning  nor  fcarifying,  nei- 
ther noifes  in  the  ears  nor  pungent  ipirits  applied  to 
the  noftrils,  give  certain  figns  of  the  dilcontinuance 
of  life  j  and  there  are  many  inftances  of  perfons  who 
have  endured  them  all,  and  afterwards  recovered 
without  any  external  affiftance,  to  the  aftonlihment 
of  the  fpertators.  This  ought  to  be  a  caution  againft 
hafty  burials,  efpecially  in  cafes  of  fudden  death, 
drowning,  &c. 

Death,  in  Law.  In  la^v,  there  is  a  natural  death 
and  civil  death  ;  natural,  where  nature  itfelf  expires  ; 
civil,  where  a  perfon  is  not  actually  dead,  but  adjudged 
fo  by  law.  Thus,  if  any  perfon,  for  whofe  life  an  eftate 
is  granted,  remains  beyond  fea,  or  is  othervvile  abfenl, 
feven  years,  and  no  proof  made  of  his  being  alive,  he 
(hall  be  accounted  naturally  dead. 

Brothers  of  DemIH,  a  denomination  ufually  given  to 
the  religious  of  the  order  of  St  Paul,  the  firft  hermit. 
They  are  called  brothers  of  death,  fralres  a  morte,  on 
account  of  the  figure  of  a  death's  head  which  they 
were  always  to  have  with  them,  in  order  to  keep 
perpetually  before  them  the  thoughts  of  death.  This 
order,  by  its  conftitutions  made  in  1620,  does  not 
feem  to  have  been  eitabliihed  long  before  Pope  Paul  V. 
Louis  XIII.  in  1621,  permitted  them  to  fettle  in 
France.  The  order  was  probably  fuppreffed  by  Pope 
Urban  VIII. 

La'M  of  Death  Bed.     Set  Lavv  Index. 

De  At  a -Watch,  in  Natural  Hijiory,  a  little  infeft  fa- 
mous for  a  ticking  noife,  like  the  beat  of  a  watch, 
which  the  vulgar  have  long  taken  for  a  prcfage  of  death 
in  the  family  where  it  is  heard  :  whence  it  is  alio  called 
pcd'icnlus  fatidlciis,  mortifaga,  pulfatcriu^,  &c. 

There  are  two  kinds  of  death-watches.  Ot  t.ie  firft; 
we  have  a  good  account  in  the  Phil.  Tranf.  by  Mr 
Allen.  It  is  a  fmall  beetle,  5-l6ths  of  an  inch  long, 
of  a  dark  bro-,vn  colour,  fpotted  j ,  having  pellucid  v.ir.gs 
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utiJer  lac  vagina,  a  liirge  cap  or  helmet  on  the  head, 
and  two  aiitcnnie  proceeding  from  beneath  the  eyes, 
and  doing  the  office  of  probolcides.  The  part  it  beats 
■vvithal,  he  obforvcd,  ivas  the  extreme  edge  of  the  face, 
which  he  thuofes  to  call  the  upper-lip,  the  mouth  be- 
ino-  protraiiled  by  this  bony  part,  and  lying  underneath 
oiit  of  view. 

This  account  is  confirmed  by  Dr  Derham  ;  with 
this  difference,  that  inllcad  of  ticking  with  the  upper 
lip,  he  obfervcd  the  infccl  to  draw  back  its  mouth,  and 
btat  with  its  forehi-ad.  That  author  had  two  death- 
watches,  a  male  and  a  female,  which  he  kept  alive  in 
a  box  feveral  months  •,  and  could  bring  one  of  them 
to  beat  whenever  he  pleafed,  by  imitating  its  beating. 
Bv  this  tickina  noife  he  could  frequently  invite  the 
male  to  get  up  upon  the  other  in  the  way  of  coition. 
When  the  male  found  he  got  up  in  vain,  he  would  get 
off  agahi,  beat  very  eagerly,  and  then  up  again  : 
Whence  the  ingenious  author  concludes  thofe  pul- 
fations  to  be  the  way  whereby  thel'e  infefts  woo  one 
another,  and  find  out  and  invite  each  other  to  copu- 
lation. 

The  fecond  kind  of  death-watch  is  an  infeft  in  ap- 
pearance quite  different  from  the  firlt.  The  former 
only  beats  feven  or  eight  ftrokes  at  a  time,  and 
quicker ;  the  latter  will  beat  fome  hours  together  with- 
out intermilTion  ;  and  his  flrokes  are  more  leifurely, 
and  like  the  beat  of  a  watch.  This  latter  is  a  fmall 
grayilh  infeft,  much  like  a  loufe  when  viewed  with  the 
naked  eye. 

It  is  very  common  in  all  parts  of  the  houfe  In  the 
fummer-months  :  it  is  very  nimble  In  running  to  fhel- 
ter,  and  fliy  of  beating  when  diffurbed ;  but  will  beat 
very  freely  before  you,  and  alfo  anfwer  the  beating,  if 
you  can  view  it  without  giving  it  difturbance,  or  iha- 
king  the  place  where  It  lies,  &c.  The  author  cannot 
fay  whether  they  beat  in  any  other  thing,  but  he  never 
heard  their  noife  except  In  or  near  paper.  As  to  their 
noife,  the  lame  perfon  is  in  doubt  whether  it  be  made 
by  their  heads,  or  rather  fnouts,  againft  the  paper  ;  or 
whether  It  be  not  made  after  fome  fuch  manner  as 
gralhoppers  and  crickets  make  their  nolle.  He  in- 
clines to  the  former  opinion.  The  reafon  of  his  doubt, 
is,  that  he  obferved  the  animal's  body  to  fliake  and 
give  a  jerk  at  every  beat,  but  could  fcarce  perceive  any 
part  of  its  body  to  touch  the  paper.  But  its  body  Is 
fo  fmall  and  near  the  paper,  and  its  motion  In  tick- 
ing fo  quick,  that  he  thinks  it  might  be,  yet  he  not 
perceive  it.  The  ticking,  as  in  the  other,  he  judges 
to  be  a  wooing  aft  ;  as  having  obferved  another,  after 
much  beating,  come  and  make  offers  to  the  beating 
infefl,  who,  after  fome  offers,  left  off  beating,  and 
got  upon  the  back  of  the  other.  When  they  were 
joined,  he  left  off  again  ;  and  they  continued  fome 
hours  joined  tail  to  tail,  like  dog  and  bitch  in  coition. 
Whether  this  infect  changes  its  fliape,  and  becomes 
another  animal  or  not,  he  cannot  fay  ;  though  he  has 
fome  caufe  to  fufpeft  that  it  becomes  a  fort  of  tly.  It 
is  at  firft  a  minute  white  egg,  much  fmaller  than  the 
nits  of  lice  ;  though  the  infeft  is  near  as  big  as  a  loufe. 
In  March  it  is  hatched,  and  creeps  about  with  its  fliell 
on.  When  it  firft  leaves  Its  fliell,  it  is  even  fmaller 
than  its  egg ;  though  that  be  fcarce  difcernible  with- 
out a  microfcope.  In  this  flate  it  is  perfeftly  Ske  the 
mites  In  cheefe.     From  the   mite  llate    they  grow  gra- 
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dually  to  their  m.-.ture   perfedl  Rate.     When  they  be-  Ocb'.ntare 
come  like  the   old   ones,  they  are  at   £rft  very  linall,         '! 
but  run  about  much  more  Iwiltly  than  before. 

DEBENTURE,  a  term  of  trade  ufed  at  the  cu- 
floniiioufe  for  a  kind  of  certificate  figned  by  the  officers 
of  the  cudoms,  which  entitles  a  merchant  exporting 
goods  to  the  receipt  of  a  bounty  or  draw-back.  All 
merchandifes  that  are  deligned  to  be  taken  on  board 
for  that  voyage  being  entered  and  ihipped,  and  the  Ihip 
being  regularly  cleared  out,  and  failed  out  of  port  on 
her  intended  voyage,  debentures  may  be  made  out 
from  the  exporter's  entries,  in  order  to  obtain  the 
draw-backs,  allowances,  bounties,  or  premiums ;  which 
debentures  for  foreign  goods  are  to  be  paid  -ivitliin  one 
month  after  demand.  And  in  making  out  thele  de- 
bentures, it  mull  be  obferved,  that  every  piece  of  vel- 
lum, parchment,  or  paper,  containing  any  debenture 
for  drawing  back  cuitoms  or  duties,  mull,  before  writ- 
ing, be  ftamped,  and  pay  a  duty  of  8d. 

The  forms  of  debentures  vary  according  to  the  mer- 
chandife  exported.  In  the  execution  of  debentures 
tor  tobacco,  it  muft  be  particularly  obferved,  i .  That 
debentures  for  the  fame  quantity  may  be  made  on  one 
or  more  parchments.  2.  That  the  exporter's  oath  muft 
be  printed,  fpecifying  whether  he  a<5ls  for  himfelf  or  on 
commiffion.  3.  If  exported  to  any  other  foreign  ports 
tlian  Ireland,  the  word  Ireland  muft  be  added  to  the 
oath  after  Great  Britain.  4.  That  as  no  tobacco  may 
be  confumed  on  board  of  fliips  of  war  In  Europe  but 
what  has  paid  full  duties,  and  been  manufaftured  in 
Great  Britain,  no  drawback  Is  to  be  allowed  for  to- 
bacco exported  in  any  man  of  war.  5.  That  the  eight 
pounds  per  hogffiead  of  350  pounds,  or  more,  allowed 
for  draught  at  importation,  muft  not  be  deduced  on 
exportation.  6.  That  debentures  for  tobacco  exported 
to  Ireland  muft  not  be  paid  till  a  certificate  be  pro- 
duced, teftifying  the  landing  thereof.  7.  That  no 
perfons  may  fwear  to  the  exportation  but  fuch  as  are 
permitted  to  fwear  to  debentures  for  other  goods.  In 
debentures  for  all  other  foreign  goods,  no  perfon  may 
be  admitted  to  fwear  to  the  exportation  but  the  true 
exporter,  either  as  a  proprietor,  or  who,  being  em- 
ployer by  commiffion,  is  concerned  in  the  direftion  ot 
the  voyage.  All  kinds  of  debentures,  before  delivered 
or  paid  to  the  exporters,  are  entered  into  a  feparate 
book  kept  for  that  purpofe  by  the  colleclor  and  comp- 
troller of  the  cuftoms. 

DEBITA  FUNDI.     See  Law  Index. 

Debita  Fru&uum.     See  Law  Index. 

DEBILITY,  among  phyiiclans,  a  relaxation  of 
the  folids,  occafioning  oftentimes  weakneffes  and  faint- 
Ings. 

DEBIR,  in  Ancient  Geography,  a  facerdotal  city  of 
Paleftine,  near  Hebron ;  but  neither  diftance,  nor 
point  of  the  compafs  on  which  it  lies,  can  be  determi- 
ned. It  was  anciently  called  Karialh-fipher  or  Kirjath- 
fcfiher,  and  Kirjatli-fanna  (Joihua). — Another  Debir 
in  the  trilie  of  Gad,  beyond  Jorlan. 

DEBRECHEiSr,  a  town  of  Upper  Hungary,  about 
77  miles   eaft   of  Buda.      E.    Long.    21.    10.  N.  Lat. 

47-  4';- 

DEBRUIZED,  in  Heraldry,  a  term  peculiar  to  the 
Englilh,  by  which  Is  intimated  the  grievous  reftraint  of 
any  animal,  debarred  ct  Its  natural  freedom,  by  any 
of  the  ordinaries  being  laid  over  it. 

O  DEBT, 
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DEBT,  in  Lmw,  any  thing  due  to  anotlier,  whether 
it  be  money,  goods,  or  fervices ;  or  the  aftion  brought 
for  recovering  the  fame. 

National  Dkbt.     See  FuxDS  and  National  Debt, 

DEBTOR,  a  perfon  who  owes  any  thing  to  ano- 
ther; in  contradiftindion  to  creditor,  which  is  he  to 
whom  the  debt  is  owing. 

Debtor,  in  merchants  accounts.  See  Book-KEEF- 
IKG. 

DECADE,  a  word  ufed  by  fome  old  writers  for 
the  number  ten,  and  decodes  for  an  enumeration  by 
tens.  The  word  is  formed  from  the  Latin  decas,  which 
is  derived  from  a  Greek,  word  of  the  fame  import. 
The  word  has  been  more  peculiarly  appropriated  to  the 
number  of  hooks,  q.  d.  decades,  into  which  the  Roman 
Hiftory  of  Titus  Livius  is  divided.  Hence  alfo  came 
decadal  arithmetic,  the  Decameron  of  Boccacio,  &c. 

DECAGON,  in  Geometry,  a  plain  figure  with  ten 
fides  and  ten  angles. 

DECAGYNIA  (from  Jex«,  ten,  and  ymn,  a  wo- 
man), the  name  of  an  order,  or  fecondary  divifion,  in 
the  clafs  decandria,  of  the  fexual  method,  confifting 
of  plants  whofe  flowers  are  fumilhed  with  ten  llamina 
and  the  fame  number  of  ftyles  ;  which  laft  are  confi- 
dered  by  Linnreus  and  the  fexualifts  as  the  female  or- 
gans of  generation  in  plants.  Neurada  and  American 
nightfhade  furnifh  examples. 

DECALOGUE,  the  ten  precepts  or  command- 
ments delivered  by  God  to  Mofes,  after  engraving 
them  on  two  tables  of  ftone. 

The  Jews,  by  way  of  excellence,  call  thefe  com- 
mandments the  ten  words,  from  whence  they  had  af- 
terwards the  name  of  decalogue  :  but  it  is  to  be  obfer- 
ved,  that  they  ioined  the  firft  and  fecond  into  one,  and 
divided  the  laft  into  two.  They  underftand  that  a- 
gainft  ftealing  to  relate  to  the  ftealing  of  men,  or  kid- 
napping ;  alleging,  that  the  ftealing  one  another's 
goods 
ment. 


or  property  is  forbidden  in  the  laPi  coramand- 


The  emperor  Julian  objefled  to  the  decalogue,  that 
the  precepts  it  contained  fthofe  only  excepted  which 
concern  the  wordiip  of  falfe  gods,  and  the  obfervation 
of  the  fabbath)  were  already  fo  familiar  to  all  nations, 
and  fo  univerlally  received,  that  they  were  unworthy, 
for  that  very  reafon,  to  be  delivered  by  fo  great  a  le- 
gillator,  to  fo  peculiar  a  people.  The  church  of  Rome 
has  ftruck  the  fecopd  commandment  quite  out  of  the 
decalogue  ;  and  to  make  their  number  complete,  hath 
fplit  the  tenth  into  two :  the  reafon  of  which  may  be 
eafily  conceived. 

DECAN,  a  kingdom  of  Afia,  in  the  peninfula  on 
this  fide  the  Ganges,  bounded  on  the  fouth  by  the 
kingdom  of  Bifnagar,  on  the  weft  by  the  ocean,  on  the 
north  by  Moguliftan,  and  on  the  eaft  by  the  mountains 
which  feparate  it  from  Golconda. 

DECANDRIA  [hxx,  ten,  and  «»))^,a  liujhand),  Lin- 
naus's  tenth  clafs,  comprehending  thofe  hermaphro- 
dite plant!  which  bear  flowers  with  ten  ftamina.  See 
Botany  Index. 

DECANT ATION,  among  chemifts,  &c.  the  gent- 
ly pouring  off  a  liquor  from  its  fjeces,  by  inclining  the 
lip  or  canthus  of  the  veflel  ;  whence  the  name. 

DECANUS,  in  Roman  antiquity,  an  officer  who 
prefided  over  the  other  ten  oflicers,  and  was  head  of 
the  contubemiuro,  or  ferjeant  of  a  file  of  foldiers. 
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DECAPOLIS,  in  Ancient  Ceogrophij,  a  diftricl 
beyond  Jordan,  almoft  all  of  it  belonging  to  the  half 
tribe  of  Manaiieh  ;  before  the  captivity,  called  Beth- 
fan  i  but  after  occupied  by  the  heathen,  who  could  not  -, 
be  driven  out.  It  compriled,  as  the  name  denotes,  ten 
principal  cities  on  the  other  fide  the  Jordan,  if  we  ex- 
cept Scythopolis,  which  flood  on  this  fide,  but  its  ter- 
ritory on  the  other. 

DECAPROTI,  DECEMFRiMi,  in  Roman  antiqui- 
ty, officers  for  gathering  the  tributes  and  taxes. 

The  decaproti  were  alfo  obliged  to  pay  for  the  dead, 
or  to  anfwer  to  the  emperor  for  the  quota  parts  of  fuch 
as  died  out  of  tlieir  own  eftates. 

DECASPERMUM,  a  genus  of  plants  belonging 
to  the  icofandria  clafs.     See  Botany  Index. 

DECASTYLE,  in  the  ancient  architefture,  a  build- 
ing with  an  ordnance  of  ten  columns  in  front,  as  the 
temple  of  .Tupiter  Olym.pius  was. 

DECEIT,  in  Law,  a  fubtile  trick  or  device,  to 
which  may  be  added  all  manner  of  craft  and  collufion, 
or  underhand  praftice,  ufed  to  defraud  another,  by  any 
means  ^vhatever. 

DECEMBER,  tlie  laft  month  of  the  year,  wherein 
the  fun  enters  the  tropic  of  Capricorn,  and  makes  the 
winter  folftice. 

In  Romulus's  year,  December  was  the  Toth  month, 
■whence  the  name,  viz.  from  decern,  "  ten  :"  for  the 
Romans  began  their  year  in  March. 

The  month  of  December  was  under  the  protedion 
of  Vefta.  Romulus  afflgned  it  30  days,  Numa  redu- 
ced it  to  29,  which  Juhus  Caefar  increafed  to  31. 

Under  the  reign  of  Commodus,  this  month  wa.s 
called,  by  way  of  flattery,  ^mazonius,  in  honour  of  a 
courtefan  ivhom  that  prince  paflionately  loved,  and 
had  got  painted  like  an  Amazon  :  but  it  only  kept  the 
name  during  that  emperor's  life. 

At  the  latter  end  of  this  month  they  had  the  Jnve- 
nlles  ludi ;  and  the  country  people  kept  the  feaft  of 
the  goddefs  Vacuna  in  the  fields,  having  then  gather- 
ed in  their  fruits  and  foivn  their  corn  ;  whence  feems 
to  be  derived  our  popular  feftival  called  Itarvejl-home. 

DECEMPAGI,  in  Ancient  Geogrnphij,  a  town  of 
Belgica  ;  Now  Dieiife,  in  Lorrain,  on  the  rivulet  Seillc 
or  Selna,  near  the  lake  Lindre,  about  feven  German 
miles  to  the  north-eaft  of  Nancy. 

DECEMPEDA,  Aixuvi-jf,  ten-feet  rod,  an  inftru- 
ment  ufed  by  the  ancients  in  meafuring. 

The  decempeda  was  a  rule  or  rod  divided  into  ten 
feet  ;  whence  its  name,  from  decern  "  ten,"  and  fics 
pedis,  "  foot."  The  foot  was  fubdivided  into  twelve 
inches,  and  each  inch  into  ten  digits.  The  decempe- 
da was  ufed  both  in  meafuring  of  land,  like  the  chain 
among  us  ;  and  by  architefts  to  give  the  proper  dimen- 
fions  and  proportions  to  the  parts  of  tlieir  buildings, 
which  ufe  it  ftill  retains.  Horace,  lib.  ii.  od.  15.  bla- 
ming the  magnificence  and  delicacy  of  the  buildings  of 
his  time,  obferves  that  it  was  otherwife  in  the  times  of 
Romulus  and  Cato  ;  that  in  the  houfes  of  private  per- 
fons  there  were  not  then  known  any  porticoes  meafured 
out  with  the  decempeda,  nor  turned  to  the  north  to 
take  the  cool  air. 

DECEMVIRI,  ten  magiftrates  of  abfolute  autho- 
rity among  the  Romans.  The  privileges  of  the  patri- 
cians raifed  difiatisfaftion  among  the  plebeians  ;  who, 
though  freed  from  the  power  of  the  Tarquins,  flill  fa^v 
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that  tlie  aJmliiiflration  of  juftice  depended  upon  the 
will  and  capi'icc  of  their  fuperiors,  without  any  writ- 
)  ten  ftatute  to  direct  iheni,  and  convince  them  that 
they  were  governed  with  equity  and  impartiality.  'J  he 
tribunes  complained  to  the  fenate,  and  demanded  that 
a  code  of  laws  might  be  framed  for  the  ufe  and  hcnc- 
Ht  of  the  Roman  people.  The  petition  was  complied 
with  ;  and  three  ambalTadors  were  fent  to  Athens  and 
all  the  other  Grecian  ftatcs,  to  celled  the  laws  of  So- 
lon and  of  all  the  other  celebrated  legillators  of  Greece. 
Upon  the  return  of  the  commillioners  it  was  univer- 
fally  agreed,  that  ten  new  magillrates  called  Decemviri 
Ihould  be  elefted  from  the  fenate  to  put  the  projeft 
into  execution.  Their  power  was  abfolute,  all  other 
offices  ceafed  after  their  eleflion,  and  they  prefided 
over  the  city  vnth  regal  authority.  They  were  inveft- 
ed  with  the  badges  of  the  conful,  in  the  enjoyment  of 
which  they  fucceeded  by  turns,  and  only  one  was 
preceded  by  the  fafces,  and  had  the  power  of  alTem- 
bling  the  fenate  and  confirming  decrees.  The  firll  de- 
cemvirs were  Appius  Claudius,  T.  Genutius,  P.  Sex- 
tus,  Sp.  Veturius,  C.  Julius,  A.  Manlius,  Ser.  Sulpi- 
tius,  Pluriatius,  T.  Romulus,  Sp.  Poflhumius,  in  tlie 
year  of  Rome  302.  Under  them  the  laws,  which  had 
been  expofed  to  public  view,  that  every  citizen  might 
Jpeak.  his  fentiments,  were  publicly  approved  of  as  con- 
Ititutional,  and  ratified  by  the  priefts  and  augurs  in  the 
raoft  lolemn  and  religious  manner.  They  were  ten  in 
number,  and  \vere  engraved  on  tables  of  brafs  ;  two  were 
afterwards  added,  and  they  were  called  the  laws  of  the 
twelve  tables,  leges  duodecim  tabu/arum,  and  leges  de- 
cemvirales.  The  decemviral  power,  which  ^vas  beheld 
by  all  ranks  of  people  with  the  greatell  fatisfaclion, 
was  continued  ;  but  in  the  third  year  after  their  crea- 
tion tlie  decemvirs  became  odious  on  account  of  their 
tyranny,  and  the  attempt  of  Ap.  Claudius  to  ravilh 
Virginia  totally  abolilhed  that  office.  The  people  were 
fo  exafperated  againll;  them,  that  they  demanded  them 
from  the  fenate  to  burn  them  ali\'e.  Confuls  were 
again  appointed,  and  tranquillity  re-eltabliffied  in  the 
ftate.  There  were  other  officers  in  Rome  called  de- 
cemvirs, who  were  originally  appointed  in  the  abfence 
of  the  praetor  to  adminifter  juftice.  Their  appointment 
becam.e  afterwards  neceflary,  and  they  generally  affill- 
ed  at  fales,  called  fribhajlationes,  becaufe  a  fpear,  hq/la, 
was  fixed  at  the  door  of  the  place  where  the  goods 
ivere  expofed  to  fale.  They  were  called  decemviri  li- 
tibus  judicandis.  The  officers  ^vhom  Tarquin  appoint- 
ed to  guard  the  Sibylline  books  were  alfo  called  decern- 
viri.  They  were  originally  two  in  number,  called 
duumviri,  till  the  year  of  Rome  388,  when  their  num- 
ber was  increafed  to  ten,  five  of  which  were  chofen 
from  the  plebeians  and  five  from  the  patricians.  Sylla 
Increafed  their  number  to  fifteen,  called  quindecem- 
•uirs. 

-DECENNALIA,  ancient  Roman  feftivals,  cele- 
brated by  the  emperors  every  tenth  year  of  their  reigrr, 
v.ith  facrifices,  games,  and  largelTes  for  the  people. 
'1  he  emperor  Auguflus  firft  inftituted  thefe  folemnities, 
in  which  he  was  imitated  by  his  fuccelTors.  At  tlie 
fame  time  the  people  oiTered  up  vows  for  the  emperor, 
and  for  the  perpetuity  of  the  empire  ;  which  were  there- 
tore  called  vota  decennalia.  Augullus's  view  in  efta- 
blilhnig  the  decennalia  was  to  preferve  the  empire  and 
the  fovertign  power  without  offence  or  reftraint  to  the 


people.     For  during  the  celebration  of  this  feaft,  that    D'.cTiatci 
prince  ufed  to  furrender  up  all  his  authority  into  the    ■     Jl 

hands  of  tlie  people ;  who  filled  with  joy,  and  charmed  ^  "'"  '' 

with  the  goodnefs  of  Auguftus,  immedi-jttly  delivered 
it  him  back  again. 

DECHALES,  Claudius  Frances  Mii.liet,  an 
excellent  mathematician,  mechanic,  and  allronomcr,  dc- 
fcended  from  a  noble  family,  and  born  at  Chamberrv- 
in  161 1.  His  principal  performances  are  an  edition  of 
Euclid's  elements  ot  geometry,  in  uhicli  the  unlervice- 
able  propofitions  are  rejecled,  and  the  ules  of  thufe  re- 
tained annexed  ;  a  difcourfe  on  fortification  ;  and  ano- 
ther on  navigation.  Theie  with  others  have  been  col- 
lefted  firfl  in  3  vols  folio,  and  afterwards  in  4,  under 
the  title  of  Mundus  Malhcmaticus  :  being  indeed  a  com- 
plete coilrfe  of  mathematics.  He  died  in  1 678,  pro- 
feffor  of  mathematics  in  the  univerfity  of  Turin. 

DECIATES,  or  Deciatu,  in  Ancient  Geography,  3 
people  of  Gallia  Narbonenfis,  next  the  borders  of  Ita- 
ly, on  the  Mediterranean.  Now  the  diocele  of  Grace 
and  Antibes.  Deciatum  o/>piditm,  -(vas  a  town  fituated 
between  Antibes  and  Nice. 

DECIDUOUS,  an  appellation  chieily  ufed  in  re- 
fpetl  ot  plants  :  thus,  the  calyx  or  cup  of  a  flower  is 
faid  to  be  deciduous,  when  it  falls  along  with  the  flower- 
petals  ;  and,  on  the  contrary,  it  is  called  permanent, 
when  it  remains  after  they  are  fallen.  Again,  decidu- 
ous leaves  are  thofe  which  fall  in  autumn  ;  in  contra- 
diftinftion  to  thofe  of  the  evergreens,  wliich  remain  all 
the  winter.     See  Defoi.iatio.v. 

DECIL,  in  jijlronomy,  an  afpecl  or  pofition  of  two 
planets,  wlien  they  are  dillaiit  from  each  other  a  tenth 
part  of  the  zodiac. 

DECIMAL  ARITHMETIC,  the  art  of  computing  by 
decimal  fradions.     See  Arithmetic. 

Circulating  DECIMALS,  called  alfo  recurring 
or  repeating  decimals,  are  thole  in  which  a  figure  or  fe- 
veral  figures  are  continually  repeated.  They  are  di- 
ftinguilhed  into  Jingle  and  multiple,  and  thefe  again  into 
pure  and  mixed. 

A  pure  Jtngle  circulztc  is  that  in  v.hich  one  figure 
only  is  repeated  ;   as  '222,  &c.  and  is  marked  thus  -2. 

A  pure  multiple  circulate  is  that  in  ivhich  feveral  fi- 
gures are  continually  repeated  ;  as  '232323,  &c.  mark- 
ed  -25  ;  and  -524524,  &c.  marked  ■524. 

A  mixed  Jingle  circulate  is  that  \vhich  confifts  of  a 
terminate  part,  and  a  fingle  repeating  figure  ;  as  4' 222, 
&c.  or  4' 2.      And 

A.  mixed  multiple  c'nculaie  is  that  which  contains  a 
terminate     part    with     feveral    repeating     figures  j     as 

45;i24. 

That  part  of  the  circulate  which  repeats  is  called 
the  repcttnd ;  and  the  whole  repetend,  fuppofed  infi- 
nitely continued,  is  equal  to  a  vulgar  fradion,  xvhofe 
numerator  is  the  repeating  number  or  figures,  and  its 
denominator  the  lame  number  of  nines :  fo  '2  is  =  4-  > 
and  -23  is  =  I5  ;   and  -5:4  is  =  ijig^,, 

Dr  Wallis,  it  appears,  was  the  firft  who  diftindly 
confidered  or  treated  of  infinite  circulating  decimals., 
as  he  himfelf  informs  us_in  his  Treatife  of  Infinites. 
Since  his  time  many  other  authors  have  treated  on  this 
part  of  arithmetic  ;  the  principal  of  thefe,  however,  to 
whom  the  art  is  moftly  indelsted,  are  Mcfirs  Brown, 
O   2  Cium, 
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•or.  Ciinn,   Martir.,  I'Lmerfon,  Malcoin,  Donn,  and  Henry 
•    Clarke  ;  in  whofe  writings  the   nature  and   praitice  of 
__,  this  art  may  be  tuUy  iVen,  efpccially  in  the  lafl-mentioned 
iiiijeiiious  author.      Hutton's  Mat/f.  DiH.'\ 

'decimation,  a  punifhment  infliOrled  by  the 
Romans,  on  luch  foldiers  as  quitted  their  ports,  or  be- 
haved theraielves  cowardly  in  the  field.  The  names  of 
the  guilty  were  put  into  an  urn  or  helmet,  and  as  many 
were  drawn  out  as  made  the  tenth  part  of  the  whole 
Pumbcr,  and  thole  were  put  to  the  Iword,  and  the 
fithers  faved.  This  was  called  decimare ;  a  word  of 
the  ancient  Roman  militi.i,  who,  to  punilh  whole  legions 
>\hen  tliev  liad  failed  in  their  duty,  made  every  tenth 
foldier  draw  lots,  and  put  him  to  death  for  an  example 
to  the  others. 

As  the  Romans  had  their  dccimalio,  they  had  alfo  the 
I'lcijimatio,  and  even  cenlefiniatio,  when  only  the  20th 
or  I  oodth  man  fuffered  by  lot. 

DECIPHERING,  the  art  of  finding  the  alphabet 
of  a  cipher.  For  the  art  both  of  Ciphering  and  Deci- 
phering, fee  the  article  Cipher. 

DECIUS  Mus,  a  celebrated  Roman  conful,  who, 
after  many  glorious  exploit?:,  devoted  himfelf  to  the 
gods  manes  for  the  fa'ety  of  his  country  in  a  battle 
againft  the  Latins,  about  340  years  before  the  Auguf- 
tan  age.  His  fon  Decius  imitated  his  example,  and 
devoted  himfelf  in  like  manner  in  his  fourth  confullhip, 
when  fighting  againil  the  Gauls  and  Samnites.  His 
grar.dlon  alfo  did  the  fame  in  the  war  againft  Pyrrhus 
and  the  Tarentines.  This  aftion  of  devoting  one's  felf 
was  of  infinite  fervice  to  the  ftate.  The  foldiers  were 
animated  by  the  example,  and  induced  to  follow  with 
intrepidity  a  commander  who,  arrayed  in  an  unufual 
drefs,  and  addreffing  himfelf  to  the  gods  \vith  folemn 
invocation,  ruflied  into  tlie  thickeft  part  of  the  enemy 
to  meet  his  fate. 

Decius,  Cn.  Mctiur,  -^  Trajanus,  a  native  of 
Pannonia,  fent  by  the  emperor  Philip  to  appeafe  a  fe- 
dition  in  I\Ia;fia.  Inlfead  of  obeying  his  mailer's  com- 
mand, he  alTumed  the  imperial  purple,  and  foon  after 
marched  againft  him,  and  at  his  death  became  the  only 
eiTiperor.  He  fignalized  himfelf  againft  the  Perfians  5 
:jnd,  when  he  marched  againft  the  Goths,  he  puftied 
his  horfe  into  a  deep  marfti,  from  which  he  could  not 
extricate  himfelf,  and  he  periftied  with  all  his  army  by 
the  darts  of  the  barbarians,  A.  D.  251,  after  a  reign 
of  two  years. 

DECK  of  a  Ship  ffrom  decien,  Dan.  to  cover)  j 
the  planked  floors  of  a  fliip,  which  connecl  the  fides 
together,  and  ferve  as  different  platforms  to  fupport 
the  artillery  and  lodge  the  men,  as  alfo  to  preferve  the 
cargo  from  the  fea  in  merchant  veffels.  As  all  fhips 
are  broader  on  the  lower  deck  than  on  the  next  above 
it,  and  as  the  cannon  thereof  are  always  heavieft,  it  is 
neceflary  that  the  frame  of  it  ftiould  be  much  ftronger 
th:in  that  of  the  others  ;  and  for  the  fame  reafon  the  fe- 
ccnd  or  middle  deck  ought  to  be  ftronger  than  the  upper 
4eck  or  forecaftle. 

Ships  of  the  firft  and  fecond  rates  are  furniflied  with 
^xet  '.vhole  decks,  reaching  from  the  ftem  to  the  ftem, 
-  befides  a  forecaftle  and  a  quarter-deck,  which  ex- 
tends from  the  ftern  to  the  mainraaft  ;  between  which 
and  the  forecaftle  a  vacancy  is  left  in  the  middle,  open- 
ing to  the  upjer  deck,  and  fbiming  v/hat  is  called  the 


•wai/l.      There    is  yet  another  deck  above  the  hinder 
or  aftmoft   part  of  the  quarter-deck,  called   the  f>oop,  ^ 
which  alio  ferves  as  a  roof  for  the  captain's  cabin  or 
couch. 

The  inferior  ftiips  of  the  line  of  battle  are  equipped 
with  two  decks  and  a  half;  and  frigates.  Hoops,  &.c. 
with  one  gun-deck  and  a  half,  with  a  I'par-deck  below 
to  lodge  the  crew. 

The  decks  are  formed  and  fuftained  by  the  beams, 
the  clamps,  the  water-ways,  the  carlings,  the  ledges, 
the  knees,  and  two  rows  of  fraall  pillars  called  Jlar.chions, 
&c.     See  thole  articles. 

That  the  figure  of  the  deck,  with  with  its  corre- 
fponding  parts,  may  be  more  clearly  underftood,  we 
have  exhibited  a  plan  of  the  lower-deck  of  a  74  gun 
Ihip  in  Plate  CL.XIX.  And  as  both  fides  of  the  deck 
are  exadly  firailar,  the  pieces  by  which  it  is  fupported 
appear  on  one  fide,  and  on  the  other  fide  tlie  planks  of 
the  floor  of  which  it  is  compofed,  as  laid  upon  thole 
upper  pieces. 

A,  the  principal  or  main  hatch-way. 

B,  the  ftern-poft. 

C,  the  ftern. 

D,  the  beams,  compofed  of  three  pieces,  as  exhi- 
bited by  D,  in  one  of  which  the  dotted  lines  ftiow  the- 
arrangement  of  one  of  the  beams  under  the  other  fide 
of  the  deck. 

E,  part  of  the  vertical  or  hanging  knees. 

F,  the  horizontal  or  lodging  knees,  which  faften  the 
beams  to  the  fides. 

G,  the  carlings,  ranging  fore  and  aft  from  one  beam 
to  another. 

H,  the  gun-ports. 

I,  the  pump-dales,  being  large  wooden  tubes,  which 
return  the  water  from  the  pumps  into  the  fea. 

K,  the  fpurs  of  the  beams,  being  curved  pieces  of 
timber  ferving  as  half-beams  to  fupport  the  decks, 
where  a  whole  beam  cannot  be  placed  on  account  of 
the  hatchways. 

L,  the  wing-tranfom,  which  is  bolted  by  the  middle 
to  the  ftem-poft,  and  whofe  ends  reft  upon  the  faftiion- 
pieces. 

M,  the  bulk-head  or  partition  which  inclofes  the 
manger,  and  prevents  the  water  which  enters  at  the 
ha^vfe-holes  from  running  aft  between  decks. 

NN,  the  fore  hatchway. 

00,  the  after  hatchway. 

P,  the  drum-head  of  the  great  capftern. 

P/>,  the  drum-head  of  the  main  capftern. 

O,  the  wing-tranfom  knee. 

R,  one  of  the  breaft-hooks  under  the  gun-deck. 

S,  the  breaft-hook  of  the  gun-deck. 

TT,  the  ftation  of  the  chain-pumps. 

V,  the  breadth  and  thicknefs  of  the  timbers  at  the 
height  of  the  gun-deck. 

UU,  fcuttles  leading  to  the  gunner's  ftore-roora,  and 
the  breaxl-room. 

W,  the  ftation  of  the  fore-maft-.  . 

X,  the  ftation  of  the  main-maft. 

Y,  the  ftation  of  the  mizen-maft. 

Z,  the  ring-bolts  of  the  decks,  ufed  to  retain  the  can' 
non  whilft  charging, 

a  a.  The  ring-bolts  of  the  fides  whereon  the  tackles 
are  hooked  that  fecure  the  carjion  st  lisa. 

c a  a<!. 


Deck. 


DEC 


[     IC9     ] 


B'    E     C 


Deck,  c  o  a  J,  1  lie  water-way?,   through  vvhidi  the  iciipper 

Dpclam.i-  )j(jigs  are  pierced,  to  carry  the  water  off  from  the  deck 
^_li^l_  huo  the  Tea. 

L  b.  Plan  of  the  foremofl  and  aftmoft  cable  bits,  with 
their  crofs-picces  g £,  and  their  ftandnrds  e  e. 

Thus  we  have  reprcieiited  on  one  fide  all  the  pieces 
which  fulV.in  the  drck  with  its  cannon  ;  and  on  the 
other  fide  the  deck  it'.'elf,  with  a  tier  of  32  pounders 
planted  in  battery  thereon.  In  order  alfo  to  Ihow  the 
ufe  of  the  breeching  and  train-tackle,  cue  of  the  guns 
is  drawn  in  as  ready  for  charging. 

The  number  of  beams  by  which  the  decks  of  (liips 
are  fupported,  is  often  very  different,  according  to  the 
praflice  of  difterent  countries  ;  the  flrength  of  the  lim- 
ber of  which  the  beams  are  framed  ;  and  the  fervices 
for  which  the  fiiip  is  calculated.  ' 

As  the  de-k  which  contains  the  train  of  a  fire-fiilp 
is  fiirnilhtd  with  an  equipage  peculiar  to  itfelf,  the 
whole  apparatus  is  particularly  defcribed  in  the  article 
Fire- S /tip. 

F/uJh-DECK,  implies  a  continued  floor  laid  from 
ftem  to  ftern,  upon  one  line,  without  any  Hops  or  in- 
tervals. 

Hn/f-DRCK,  a  fpace  under  the  riuartt-rdeck  of  a 
fhip  of  ivar,  contained  between  the  forcmoft  bulk-head 
of  the  fteerage  and  the  fore-part  of  the  (juarter-deck. 
In  the  colliers  of  Northumberland  the  fteerage  itlelf  is 
called  the  lialf-deci,  and  is  ulually  the  habitation  of  the 
crew. 

DECLAMATION,  a  fpeech  made  in  public,  in 
the  tone  and  manner  of  an  oration,  uniting  the  cxpref- 
fion  of  aflion  to  the  propriety  of  pronunciation,  in  or- 
der to  give  the  fentiment  its  full  imprefTion  upon  the 
mind.  According  to  the  manners  and  culfoms  of  the 
prefent  age,  public  harangues  are  made  only,  i.  In 
the  pulpit.  2.  In  the  fenate,  in  council,  or  other 
public.  afTembly.  3.  By  public  profeffbrs.  4.  On  the 
theatre. 

I.  With  regard  to  the  declamation  of  the  pulpit,  the 
•dignity  and  fanflity  of  the  place,  and  the  importance 
of  the  fubjeft,  require  the  preacher  to  exert  the  utmoll 
powers  of  his  voice  to  produce  a  pronunciation  that  is 
perfeftly  diilinft  and  hairnonious,  and  that  he  obferve 
a  deportment  and  aftion  which  is  exprelTive  and  grace- 
ful. No  man,  therefore,  who  is  deftitute  of  a  voice, 
fhould  afcend  the  pulpit,  and  there  aft  the  part  of  a 
pantomime  before  his  audience.  The  preacher  (hould 
not,  however,  roar  like  a  common  crier,  and  rend  the 
ear  with  a  voice  of  thunder  •,  for  fuch  kind  of  decla- 
mation is  not  only  without  meaning  and  without  per- 
fuafion,  but  highly  incongruous  with  the  meek  and 
gentle  expreflions  of  the  gofpel.  He  (hould  likeivife 
take  particular  care  to  avoid  a  monotony  ■■,  his  voice 
fhould  rife  from  the  beginning,  as  it  ivere  by  degrees, 
and  its  greateft  ftrength  fliould  be  exerted  in  the  appli- 
cation. Each  inflexion  of  the  voice  (hould  be  adapted 
to  the  phrafe,  and  to  the  meaning  of  the  words  ;  and 
each  remarkable  expre(hon  (liould  have  its  peculiar  in- 
flexion. The  dogmatic  requires  a  plaui,  uniform  tone 
of  voice  only  ;  and  the  menaces  of  the  gofpel  demand  a 
greater  force  than  do  its  promifes  and  rewards  j  but  the 
latter  (liould  not  be  pronounced  in  the  foft  tone  of  a 
flute,  nor  the  former  with  the  loud  found  of  a  trum- 
pet. The  voice  ftiould  ftill  retain  its  natural  tone  in  all 
its  various  inflexions.    Happy  is  that,  preacher,  to  whom 


nature  las  given  a  vclce  that  is  at  once  flrong,  tlcxiblc,  D-  rl.-ima- 
and  harmonious.  -  """• 

An  air  of  complaccnry  and  benevolence,  as  well  as  * 
devotion,  (hould  be  conllantly  vi(ible  in  the  counte- 
nance of  tlie  preacher.  Bat  every  appearance  of  affec- 
tation muft  be  carefully  avoided  ;  for  nothing  is  fo  dif- 
guftful  to  an  audience  as  even  the  feniblance  of  dif- 
Umulation.  Eyes  conllantly  rolling,  turned  toivards 
heaven,  and  tlreamiiig  with  tears,  rather  denote  a  hy- 
pocrite, than  a  man  pofTelfed  of  the  real  fpirit  of  reli- 
gion, and  that  feels  the  true  Import  of  what  he  preaches. 
\n  air  of  affefted  devotion  Infallibly  dellroys  the  effi- 
cacy of  all  that  the  preacher  can  fay,  however  juft  and 
important  it  may  be.  Oa  the  other  hand,  he  muft 
avoid  every  appearance  of  mirth  or  raillery,  or  of  that 
cold  unfeeling  manner  which  is  fo  apt  to  freeze  the 
hearts  of  his  hearers. 

The  body  (liould  be  in  general  ereft,  and  in  a  natu- 
ral and  eafy  attitf.Je.  The  perpetual  movement  or 
contortion  of  the  body  has  a  ridiculous  etTeft  in  the 
pulpit,  and  mvikes  tlic  figure  ot  a  preacher  and  a  har- 
lequin much  too  lirailar.  But,  on  the  other  hand,  he 
ought  not  to  remain  conlfantly  upright  and  motionlels 
like  a  fpeaking  flatue. 

The  motions  of  the  hands  give  a  ftrong  expretTion  to 
a  difcourfe  j  but  they  fliould  be  conllantly  decent, 
grave,  noble,  and  e.xpreflive.  The  preacher  who  is 
inceffantly  in  aftion,  who  is  perpetually  clafping  his 
hands,  or  who  menaces  with  a  clenched  fill,  or  counts 
his  arguments  on  his  fingers,  will  only  excite  mirth 
among  his  auditory.  In  a  word,  declamation  is  an  art^ 
that  the  ficred  orator  ihould  (tudy  with  tlie  utmoll  a!- 
ildulty.  'J'he  defign  of  a  fermon  is  to  convince,  to  af- 
feft,  and  to  perfuade.  The  voice,  the  countenance, 
and  the  aftion,  which  are  to  produce  this  triple  effeft, 
are  therefore  the  obiefts  to  which  the  preacher  (liould 
particularly  apply  himfelf. 

II.  The  declamation  of  a  minifler  or  ftatcfman  in- 
the  fenate,  in  council,  or  other  public  alTerably,  is  of 
a  more  unconfined  nature.  To  perfuade,  to  move  the 
paflions,  and  gain  an  afcendency  in  a  public  afTembly, 
the  orator  (hould  himfelf  feel  the  force  of  what  he  fays, 
and  the  declamation  (hould  only  exprefs  that  internal 
fenfation.  But  nothing  (hould  be  carried  to  exccfs.  A 
fuavity  in  the  tone  of  voice,  a  dignity  of  deportment, 
a  graceful  aftion,  and  a  certain  tranquillity  of  counte- 
nance, (hould  conftantly  accompany  the  flatelman  when 
he  fpeaks  in  public,  even  when  he  is  mo(l  earneftly  en- 
gaged in  debate,  or  when  he  is  addrefling  his  fovereign 
in  perfon.  A  pleafing  tone  of  voice  and  a  dillinft 
pronunciation,  prejudice  the  hearers  greatly  in  the 
fpeaker's  favour.  A  young  man  may  improve'thefe 
to  a  furpriiing  degree.  Demofthenes,  who  had  a  na- 
tural Impediment  in  his  fpeech,  was  accuftomed  to  ga 
to  the  fea  (hore,  and  partly  filling  his  mouth  with  peb- 
bles, he  declaimed  with  a  loud  voice.  The  (lones  by 
degrees  gave  a  volubility  to  his  tongue,  and  the  roar- 
ing of  the  waves  reconciled  him  infenfibly  to  the  noife 
of  the  multitude. 

III.  The  piiacipal  objeft  of  a  public  profefTor  is  the 
inftruftion  of  the  iludiuus  youth  ;  for  which  purpole 
he  is  to  convince  and  perfuade.  Every  toi.e  of  voice, 
every  exprefTion  of  the  countenance,  or  action  of  the 
body,  which  can  produce  this  efFeft  lay  enforcing  the 
^vords,  fliould  therefore  be  employed  by   thofe  who  are 
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to  teacli  the  fticnce.  There  is,  moreover,  one  very 
elTer.tial  rtfleiFlion  \\hich  every  profefTor  ought  to 
make,  :md  ivhich  i";,  that  the  chair  from  ivhich  he  ha- 
rangued is  furrounded  by  young  Undents,  naturally 
poUcfTed  with  vivacity,  not  unfrcquently  ludicrous  ;  and 
tor  the  moll  part  previouily  inflrufled  in  the  prepara- 
tory fcisnco.  They  aie  therefore  conllantly  inclined 
t.5  rritirife,  tojeft,  and  to  ridicule;  for  which  rcafon, 
t!;e  profelTor  (hould  endeavour  to  infpire  them  with  re- 
fpett  and  attention,  by  a  grave,  commandmg,  and  ve- 
nerable countenance,  and  carefully  avoid  all  appearance 
of  grimace  in  his  aflion,  and  every  kind  of  aticftation 
in  his  difcourfe,  that  he  may  not  aftord  the  leail  oppor- 
tunity of  pleafantry. 

IV.  We  are  now  come  to  theatric  declamation.  I.  This 
V  as  very  different  among  the  ancients  from  what  it  is, 
and  ought  to  be,  with  us,  from  the  nature  of  the  tiling 
itfelf,  and  from  the  difference  of  circumilances.  Num- 
i'Crlei's  palTages  in  Q^uintilian,  and  other  ancient  hi- 
liorians,  critics,  grammarians,  and  commentators,  evi- 
dently prove,  that  the  ancient  dramatic  declamation 
was  fubfervient  to  the  rules  of  the  muiical  rhyth- 
mus  ;  and  by  this,  according  to  Ariilides*,  their  ac- 
tion, as  well  as  recital,  was  regulated.  But  to  ex- 
plain this  feeming  paradox,  it  will  be  neceffary  to  make 
here  fome  preliminary  remarks.  Tlie  ancients  gave  a 
much  more  extenfive  fignification  than  we  do  to  the 
word  ?iwfic  (miijica),  which  they  derived  from  the 
mufes,  or  at  leall  from  fome  of  them.  It  is  for  this 
rcafon  that  the  fame  Ariftides  and  Q^uintiiian  defined  it 
to  be  "  An  art  that  teaches  all  that  relates  to  the  ufe 
of  the  voice,  arid  the  manner  of  performing  all  the  mo- 
tions of  the  body  \vith  grace  :"  ^rs  dccoris  in  -voabus 
et  motibiis.  Therefore  poetry,  declamation,  dancing, 
pantomimes,  and  many  other  geflures  and  exercifes, 
were  fubfervient  to  this  art. 

2.  That  part  of  general  mufic  whicli  taught  the  art 
of  declamation  and  gefture  according  to  the  rules  of 
an  eilablifhed  method  (and  which  we   perform  by  in- 
llinft,  or  at   moft   by  the   aid  of  common   fenfe),  was 
dillingui'.hed  by  the   name   hypocruic  mtijic :   and   this 
mufical  art  was  called  by  the  Greeks  orcliejis  ;   and  by 
the   Romans  faltatio.     It  was,    however,    fo  far  from 
being  an  advantage  to  the  ancients  to  have  had  this  art, 
■ivhich  we  have  not,  that  it  ^vas,  on  the  contrary,  a  mark 
of  great  imperfeftion.     For,  in  the  firll  place,  it  was  an 
inftance   of  high  abfurdity  to  reprefent  a  tragedy,  or 
comedy,  before  an  audience  of  twenty  thoufand  people, 
the  far  greatell   part   of  whom  could  neither  hear  nor 
fee  what  paffed   to   any  good  purpofe,  unlefs  they  were 
pofTefled  of  organs  which   we  have   not.     The  theatres 
of  London  and   Paris  may  conveniently  contain  about 
a  thoufand  perfons  ;  and  that   is  found  futhcient  in   the 
moft  populous  cities,  where  there   are  feveral  places  of 
entertainment  on  the  fame  day,  and  where  the  people 
are  reafonable   enough  to  fuccced  each  other  in  their 
diverfions.     As  the  features  of  the  face  could  not  be 
diftinguiftied   at  fo   great    a  diftance,  and  llill  lefs  the 
alteration  of  countenance  5    in    order    to  reprefent  the 
different  pafTions,   they  ^vere   obliged  to   have   recourfe 
to  mafks,  a   wretched  childilh  invention,  that  deftroy- 
ed  all  the  flrength  and  variety   of  exprcffion.      Their 
adlion    became    extravagant,    and   at    the  fame    time 
fubfervient  to  a  regular  mechanifm;   which  prevented 
all  the  refinement,  and  all  the  pleafure  of  furprife,  in 


the  performr.ncc,  and  mull  have  had   an  effect  horribly  Dtci;ima- 
diiagreeable  to  thofe  who  were  placed  near  the  ftage.       ^     "°"' 

3.  The    egregious    irnperfeiflion   of   their  language         " 
lll^ewife,  which    conlillcd    of  fyllables  long  and  lliort, 
^vhofe  duration  was    determined    by  a  fet  meafure  of 
time,  and  their  manner  of  tuning  thefe  fyllables,  after 

the  method  of  the  orcheSs  oi  the  Greeks,  was  another 
difadvantagc.  For  by  this  fncans  they  determined  by 
notes  or  charailers  placed  after  the  long  and  fliort  fyl- 
lables, not  only  the  nature,  but  the  duration,  of  each 
a61ion.  Now,  nothing  could  l;e  more  afleded,  more 
conllrained  and  difgullful,  than  iuch  a  method  of  de- 
claiming. Hoiv  far  fuperior  in  this  refpeft  are  the 
moderns,  who  confult  nature  alone  in  their  theatric  de- 
clamation ;  who  can  make  the  audience  hear  each  (igh  ; 
who  can  accompany  it  vnth  a  proper  attitude  ;  who 
can  inceffantly  vary  their  aftion  ;  ^vho  can  feize  the 
lucky  moment,  and  make  the  countenance  fully  ex- 
prefs  the  fenfations  of  the  mind  I  Nature  does  all  here  ; 
and  art,  infinitely  inferior  to  nature,  did  all  among  the 
ancients.  Modern  declam.ation  cannot  be  fubfervient 
to  a  mufical  rhythmus,  feeing  we  fpeak  rapidly,  and 
without  affcdlation.  Our  aflors  learn  their  art  without 
art,  from  nature  itfelf,  afTifted  by  refle£lion  ;  and  they 
arrive  at  a  degree  of  excellence  infinitely  greater  than 
that  of  the  ancients,  by  a  method  far  more  fimple,  and 
by  efforts  incomparably  more  eafy. 

4.  We  do  not,  moreover,  precifely  know  what  the 
theatric  declamation  of  the  ancients  was  5  nor  what 
were  the  mufical  inllruments  ^vhich  accompanied  that 
declamation.  The  title  to  the  Eunuch  of  Terence 
fays,  for  example,  "  that  Flaccus,  the  freedman  of 
Claudius,  made  the  mufic  of  that  piece,  in  which  he 
employed  the  two  flutes,  the  right  and  the  left."  Thefe 
flutes,  it  is  likely,  gave  the  tone  to  the  aiftor,  which 
muft  have  had  a  very  odd  effeiil  on  the  audience.  Moll 
of  the  ancient  pieces  have  iimilar  titles.  They  who 
would  be  particularly  informed  of  the  art  of  declaim- 
ing among  the  Greeks  and  Romans,  may  read  to  ad- 
vantage the  Critical  Refleftions  on  Poetry  and  Paint- 
ing by  the  Abbe  du  Bos.  The  third  part  of  that 
work  confills  entirely  of  learned  refearches  and  inge- 
nious refleciions  on  this  filly  praflice  of  the  ancients. 
But  as  this  art  has  happily  no  place  in  modern  decla- 
mation, and  can  at  beft  ferve  only  to  make  a  parade 
of  erudition,  ^v•e  ihall  fay  no  more  of  it,  but  pafs  to 
matters  of  real  utility. 

5.  We  think  there  is  good  reafon  to  believe,  more- 
over, that  the  moft  polilhed  nations  of  modern  Europe 
do  not  accompany  their  difcourfes  in  general  with  fo 
many  gefticulations,  as  did  the  Greeks,  the  Romans, 
and  other  inhabitants  of  warm  climates.  They  ap- 
pear to  have  found  the  method  of  animating  a  difcourfe, 
and  giving  it  an  expreffion,  by  the  fimple  intleflions  of 
the  voice,  and  by  the  features  of  the  countenance  ; 
which  is  far  more  decent,  more  juft  and  rational,  than 
all  thofe  contortions  ivhich  perpetually  derange  the  na- 
tural attitude  of  the  body  and  its  members,  and  give 
the  fpeaker  the  air  of  a  harlequin. 

6.  Exfireffion,  therefore,  forms  at  once  the  eflence 
and  the  end  of  declamation  ;  and  the  means  of  produ- 
cing it  confills,  in  a  pronunciation  that  is  fonorous,  di- 
ftinft,  and  pleafing,  fuppovted  by  an  a61ion  that  is  de- 
cent and  proper  to  the  fubjei?!.  If  the  beft  dramatic 
poet  has  need  of  a  good  declaimer  or  aiflor  to  make 
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Dechma-  his  writings  produce  their  proper  cfieft,  the  after  has 
''°"-  likewifc  need  of  a  good  poet  to  enable  him  to  pleafe 
^~~"^'~~  and  alTecl  by  the  adioVi ;  for  it  is  to  little  purpofe 
that  he  endeavours  to  charm  his  auditory  by  uniting, 
Avith  nature,  all  the  powers  of  art,  if  the  poet  has  not 
furnidied  him  with  fentiments  that  are  rational  and  af- 
feftln;;^. 

7.  The  aclor,  in  fiudying  his  part  before  a  large 
mirror,  where  he  can  fee  his  whole  figure,  in  order  to 
determine  the  molt  proper  exprefhons  for  every  tliought, 
fliould  confult  nature,  and  endeavour  to  imitate  her. 
But,  in  this  imitation,  he  fhould  take  care  not  to  make 
too  iervile  a  copy.  He  has  this  to  obfei-ve,  in  common 
with  his  colleagues,  the  mailers  in  all  the  polite  arts  : 
The  theatre  is  intended  to  exhibit  an  imitation  of  na- 
ture, and  not  naaire  itfelf.  Tragedy  and  comedy  form 
piftures  of  human  life  •,  but  thefe  piftures  are  alfo 
pieces  of  perfpeftive,  which  require  ftrokes  fomewhat 
flronger  than  nature,  that  they  may  be  difcerned  at  a 
dillance.  The  atlor  is  elevated  to  a  confiderable 
height  from  the  ground  ;  he  is  furrounded  by  fcenery, 
he  is  feparated  from  the  audience  by.  the  orcheftra,  and 
he  fpeaks  in  verfe  ;  all  this  is  not  natural ;  but  the 
fpeftator  is  to  accede  to  this  neccflary  illufion,  in  order 
to  promote  his  own  pleafure,  which  would  not  be  fo 
great  as  it  is  were  all  thefe  matters  otherwife  difpofed. 
JDeclaniation,  therefore,  ftiould  fomewhat  e.xceed,  but 
never  Icfe  fight  of,  natme. 

8.  The  tone  of  the  aiflor's  voice  fiiould  be  natural, 
but  regulated  by  the  extent  of  the  theatre  ;  fufficiently 
loud  to  be  heard  by  all  the  audience,  but  not  fo  vio- 
lent as  to  rend  their  ears.  A  pure  and  graceful  pro- 
nunciation, without  any  provincial  accent,  is  likewife 
a  great  merit  in  an  aftor ;  and  he  Hiould  alfo  habituate 
blmfelf  to  fpeak  in  a  manner  perfectly  dillinft.  It  is 
a  capital  point  In  the  pronouncing  of  vcrfe,  not  to  fe- 
parate  the  two  hemiitlchs,  by  refting  too  long  on  the 
ec^fura  in  the  middle,  or  dwelling  on  the  end  of  each 
henxiilich  :  for,  by  fo  doing,  the  adtor  falls  Into  a  mo- 
notony, an  infufFerable  uniformity  of  cadence,  in  a 
piece  that  confilfs  of  fome  thoufand  verfes.  The  gra- 
dations of  the  voice  demand  alfo  a  very  judicious  ob- 
fervance.  The  fpeaker,  who  begins  in  a  high  tone, 
will  find  it  very  difficult  to  fuflain  It  through  the  whole 
piece  ;  and  he,  who  clamours  Inceflantly,  will  find  his 
lungs  fail  him  In  thofc  parts  where  the  vehemence  of 
paffion  requires  the  ftrongcft  efforts.  If  we  may  be 
allowed  the  expreiuon,  the  firongell  touches,  the  bold- 
eft  figures,  will  not  there  ftand  out  from  the  pifture  in 
a  ftriking  manner. 

9.  The  deportment  of  an  actor  (liould  be  conftantly 
graceful,  decent,  and  proper  to  the  charailer  he  repre- 
lents.  An  old  man  has  a  different  pofiticn  of  body 
from  a  young  petit-maitre ;  an  aged  queen  from  a 
young  princefs  ;  a  noble  gallant  from  a  valet  de  charabre. 
A  rational  obfervance  of  nature,  and  an  imitation  of 
the  beft  actors,  are  here  the  furell  guides.  The  fame 
may  be  faid  of  the  aflion  of  the  hands,  the  theatric 
ftep,  &c.  An  inanlraated  figure,  a  body  In  the  por- 
tion of  a  ftatue,  and  hands  Immoveable,  are  as  dif- 
pleafing  In  the  fcene,  as  a  plaver  whofe  Inceflfant  gelH- 
culation  refembles  the  aciion  of  a  puppet. 

10.  Every  aftor  who  afpires  to  make  his  art  fome- 
thlng  more  than  merely  mechanical,  will  begin  by 
enabling  himfelf  readily  to  repeat  his  part,  that  the 


defect  of  his  memory  may  not  erabarrafs    his    aciion.   Rcclara. 
When  he  is  fo  far  a  mailer  of  it,  he  w,ll  make  it  the  ''">'  "J^'"" 
fubjecf  of  ferious  rc-fleftlon  in  his  clofet ;  endeavour  to  oecoelion. 
feize  the  true  fenfe  of  the  author ;  and  to  find  out  that         ^      J 
expreflion  of  each  fentiment  and  pallion,  which  is  the 
molt  natural,  the  moil  ilriking,  and  beft  adapted  to  the 
ftage  ;  and  which  he  will  cultivate  by  repeated  effays, 
till  he  is  able  to  render  it  in  its  full  force. 

DECLARATORY  action.     See  Law  Index. 

DECLENSION,  in  Grammar,  an  infledion  of 
nouns  according  to  their  divers  cafes  j  as  nominative, 
genitive,  dative,  &c.     See  Grammar. 

DECLINATION,  in  yiJJrommnj,  the  diftance  of 
any  celellial  objeft  from  the  equinoctial,  either  north- 
\vard  or  fouthward.  It  Is  either  true  or  apparent,  ac- 
cording as  the  real  or  apparent  place  of  the  objeft  is- 
confidered.     See  Astronomy  Index. 

Declination  of  the  Sea  Cumpafs  or  Needle,  Is  its 
variation  from  the  true  meridian  of  any  place. 

Declination  of  a  Plane  or  Wall,  In  Dialing,  Is  the 
horizontal  arch  contained  between  the  plane  and  the 
prime  vertical  circle,  If  you  reckon  from  eaft  to  weft ; 
or  between  the  meridian  and  the  plane,  reckoning 
from  north  to  fouth.  Many  ways  are  ufcd  for  finding 
this  declination  :  but  the  moft  eafy  and  practicable  Is 
by  a  declinator.     See  Declinatok. 

DECLINATOR,  or  Declinatory,  an  inftrument 
chiefly  ufed  in  practical  dialing,  for  taking  the  de- 
clinations, Inclinations,  or  reclinations  of  the  planes 
on  which  the  dials  are  to  be  delineated.  See  Dial- 
ing, N°  24,  2?. 

DECLINATURE  of  Judges.     See  Law  Index. 

DECLIVITY    denotes   the   reverfc   of   Acclim- 

TY. 

DECOCTION,  ufually  fignifies  either  the  affion 
of  boiling  a  fubllance  hi  water,  or  the  water  itielf  in 
which  the  fubftance  has  been  boiled.  It  is  only  appli- 
cable to  matters  containing  fome  principles  foluble  in 
water  :  fuch  particularly  are  animal  and  vegetable 
matters.  Decoftion  ought  not  to  be  ufed  with  fuch 
fubftances  as  contain  any  volatile  principles,  as  they 
would  be  diffipated  In  the  air  during  the  procefs.  But 
It  may  be  fafely  ufed,  nay  even  becomes  neceflary,  when 
the  matters  to  be  treated  are  folid,  and  of  a  clofe  and 
compaft  texture ;  becaufe  then  the  water  could  nut 
extrail  its  principles  without  a  boiling  heat.  Moft  foft 
animal  matters,  as  flefli,  fkin,  tendons,  may  be  conve- 
nientlv  boiled  in  \vater  ;  becaufe  they  contain  no  prin- 
ciple volatile  with  a  boiling  heat.  Water  extraifls  from 
them  nothing  but  a  gelatinous  fubftavice,  and  fome 
oily  parts  which  float  on  the  iurface  of  the  water.  All 
vegetable  matters  which  are  inodorous,  and  particular- 
ly thofe  which  are  hard,  as  roots,  barks,  &.c.  are  ge- 
nerally boiled,  when  an  extraflion  of  their  principles 
by  water  Is  required. — To  this  rule,  however,  there 
are  fome  exceptions.  Peruvian  bark,  for  inftance,  gives 
its  ftrength  to  cold  water  better  than  to  fuch  as  i5  boil- 
ing hot.  Many  other  vegetables  alfo  have  the  fame 
property  of  yielding  lefs  to  boiling  than  to  cold  water. 
And  therefore  a  general  rule  may  be  cftabllllied,  that 
deco£iiou  ought  not  to  be  employed  but  when  abfo- 
lutely  neceffary  ;  that  is,  when  the  fame  principles,  or 
the  fame  quantities  of  thofe  principles,  cannot  be  ob- 
tained by  an  infufion,  and  that  without  heat,  if  It  can 
be  fo  doiicj  confidering  that  the  proximate  principles 
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of  vegetables  are  generally  To 'delicate,  and  fo  fufccp- 
tible  of  ch-iiine  and  dcconipofition,  that  frequently  the 
moll:  gentle  heat  changes  much  their  nature  and  pro- 
perties. 

DECOLLATION,  BEIIEADIKG,  a  term  feldom 
u(ed  but  in  tlie  plirale  di'colliithjn  of  St  John  Baptifl  ; 
■which  denotes  a  painting,  wherein  is  reprelented  the 
BaptiiVs  head  llruck  oft  trorn  his  trunk  •,  or  the  feaft 
held  in  honour  oJ  that  martyr. 

DECOMPOSITION,  in  Chemi/lnj,  ufually  figni- 
iiei  the  difunion  or  feparalion  of  the  conlHtuent  parts 
of  bodies. — It  differs  from  mere  mechanical  divifion ; 
for  when  a  body  is  chemically  decompofed,  the  parts 
into  which  it  is  refolved  are  cJentially  dlfterent  from 
the  body  itfelf :  and  though  a  raechanical  force  be  ap- 
plied to  it  ever  fo  long,  or  with  ever  fo  much  violence, 
the  minuteft  particles  into  nhich  the  body  may  be  re- 
duced ftlU  retain  their  original  nature. — Thus,  for  ex- 
ample, though  we  fuppole  nitre,  or  any  other  lalt,  to 
be  reduced  to  ever  fo  fine  powder,  each  particle  retains 
the  nature  of  nitre,  as  much  as  the  largeft  unpounded 
mafs  ;  but  if  fulphuric  acid  be  applied,  a  decompofition 
takes  place,  and  one  of  the  component  parts  of  the 
nitre,  namely  the  nitric  acid,  rifes  in  the  form  of 
fumes,  which  never  could  have  been  fufpefled  to  lie 
hid  in  the  mild  neutral  fait. 

DECORATION,  in  ArchiteSiure,  any  thing  that 
adorns  and  enriches  a  building,  church,  triumphal  arch, 
or  the  like,  either  without  fide  or  within. 

The  orders  of  architcflure  contribute  greatly  to  the 
decoration  ;  but  then  the  feveral  parts  of  thofe  orders 
mull  have  their  jull  proportions,  charafters,  and  orna- 
ments ",  otherwife  the  fined  order  will  bring  confufion 
rather  than  richnefs.     See  Architecture. 

Decorations  in  churches  are  paintings,  vafes,  fef- 
toons,  Stc.  occafionally  applied  to  the  walls  ■■,  and  with 
fo  much  conduft  and  difcretion,  as  not  to  take  off  any 
thing  from  the  form  of  the  architefture  :  as  is  much 
praiSifed  in  Italy  at  the  folemn  feafts. 

Decoration  is  more  particularly  applied  to  the 
fcenes  of  theatres. 

In  operas,  and  other  theatrical  performances,  the 
decorations  muft  be  frequently  changed  comformably 
to  the  fubjeft. 

The  ancients  had  two  kinds  of  decorations  for  their 
theatres  :  the  firft,  called  verfan/es,  having  three  fides, 
or  faces,  which  were  turned  fuccelTively  to  the  fpefta- 
tors  :  the  other  called  duElUes,  Ihowing  a  new  deco- 
ration by  drawing  or  Aiding  another  before  it.  This 
latter  fort  is  ftill  ufed,  and  apparently  with  much 
greater  fuccefs  than  among  the  ancients,  who  were 
obliged  to  draw  a  curtain  whenever  they  made  a 
change  in  the  decoration  ;  whereas  on  our  ftage  the 
change  is  made  in  a  moment,  and  almoft  without  be- 
ing perceived. 

'decorum,  in  Archhenure,  is  the  fuitablenefs  of 
a  building,  and  the  feveral  parts  and  ornaments  there- 
of, to  the  Itation  and  occafion. 

DECOUPLE,  in  Heraldry,  the  fame  as  uncoupled; 
thus  a  chevron  decouple  is  a  chevron  wanting  fo 
much  of  it  towards  the  point,  th.at  the  two  ends  ftand 
at  a  diflance  from  one  another,  being  parted  and  un- 
coupled. 

DECOY,  in  naval  affairs,  a  flratagem  employed  by 
a  (liip  of  war  to  betray  a  vefl'el  of  inferior  force  into 
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an  uncautious  purfuit,  till  (he  has  drawn  Iier  within  the  Decoy, 
range  of  hei  cannon,  or  what  is  called  within  ^«;7/7io;. ' 
It  is  ufually  performed  by  painting  the  ftern  and  fides 
in  luch  a  manner  as  to  dilguife  the  lliip,  and  reprefent 
her  either  much  Imaller  and  of  inferior  force,  or  as  a 
friend  to  the  hoOile  velTcl,  which  fhe  endeavours  to 
enfnare,  by  alluming  the  emblems  and  ornaments  of 
the  nation  to  which  the  ftranger  is  fuppofed  to  belong. 
When  ihe  has  thus  provoked  the  adverfary  to  chafe,  in 
hopes  of  acquiring  a  prize,  fhe  continues  the  decoy, 
by  fpreading  a  great  fail,  as  endeavouring  to  efcape  ; 
at  the  fame  time  that  her  courfe  is  confiderably  retard- 
ed by  an  artful  alteration  of  her  trim  till  the  enemy 
approaches.  Decoying  is  alfo  performed  to  elude  the 
chafe  of  a  fliip  of  a  luperior  force  in  a  dark  night,  by 
throwing  out  a  lighted  calk  of  pitch  into  the  fea,  which 
will  burn  for  a  confiderable  time  and  mifguide  the 
enemy.  Immediately  after  the  cafk  Is  thrown  out,  the 
fhip  changes  her  courfe,  and  may  eafily  efcape,  if  at 
any  tolerable  diflance  from  the  foe. 

Decoy,  among  fowlers,  a  place  made  for  catching 
wild-fowl.  A  decoy  is  generally  made  where  there  is 
a  large  pond  furrounded  with  wood,  and  beyond  that 
a  marfhy  and  uncultivated  country  :  if  the  piece  of  wa- 
ter is  not  thus  furrounded,  it  will  be  attended  with  the 
noife  and  other  accidents  which  may  be  expedled  to 
frighten  the  wild-fowl  from  a  quiet  haunt,  where  they 
mean  to  fleep,  during  the  day-time,  in  fecurity.  If 
thefe  noifes  or  (Jiflurbances  are  wilful,  it  hath  been 
held  that  an  aftion  will  lie  againfl  the  difturber. — As 
foon  as  the  evening  fets  in,  the  decoy  rifes  (as  they 
term  it),  and  the  wild  fowl  feed  during  the  night.  If 
the  evening  is  flill,  the  noife  of  their  wings,  during 
their  flight,  is  heard  at  a  very  great  diftance,  and  is  a 
pleafing  though  rather  melancholy  found.  This  rifing 
of  the  decoy  in  the  evening,  is  in  Somerfetfhire  called 
radding. 

The  decoy-ducks  are  fed  with  hempfeed,  which  is 
thrown  over  the  Ikreens  in  fmall  quantities,  to  bring 
them  forwards  into  the  pipes  or  canals,  and  to  allure 
the  wild  fowl  to  follow,  as  this  feed  is  fo  light  as  to 
float. 

There  are  feveral  pipes,  as  they  are  called,  which 
lead  up  a  narrow  ditch  that  clofes  at  lafl  with  a  funnel- 
net.  Over  thefe  pipes  (which  grow  narrower  from 
their  firfl  entrance)  is  a  continued  arch  of  netting 
fufpended  on  hoops.  It  is  necelTary  to  have  a  pipe  or 
ditch  for  almofl  every  wind  that  can  blow,  as  upon 
this  circumfJance  it  depends  which  pipe  the  fowl  will 
take  to  •,  and  the  decoy  man  alw  ays  keeps  on  the  lee- 
ward fide  of  the  ducks,  to  prevent  his  effluvia  reaching 
their  fagacious  nollrils.  All  along  each  pipe,  at  certain 
intervals,  are  placed  fkjeens  made  of  reeds,  which  are 
fo  fituated,  that  it  is  impoflible  the  ivild-fowl  fhould 
fee  the  decoy-man,  before  they  have  pa'Ted  on  towards 
the  end  of  the  pipe,  where  the  purfc-net  is  placed. 
The  inducement  to  the  wild-fowl  to  go  up  one  of 
thefe  pipes  is,  becaufe  the  decoy-ducks  trained  to 
this  lead  the  way,  either  after  hearing  the  whittle  of 
the  decoy-man,  or  enticed  by  the  hempfeed  ;  the  lat- 
ter will  dive  under  water  \\hllft  the  wild-fowl  fly  on, 
and  are  taken  in  the  purfe. 

It  often  l-.appens,  however,  that  the  wild-fowl  are 
in  fuch  a  Hate  of  (leepinefs  and  dozing,  that  they  will 
not  follow   the  decoy-ducks.       Ufe    is  then  generally 
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made  of  a  dog,  who  is  taught  liis  leflon  :  he  paffcs 
backwards  and  forwards  between  the  reed  ikveens  (in 
which  are  little  holes,  both  for  the  decoy-man  to  fee, 
and  the  little  dog  to  pafs  through) ;  this  attracts  the 
eye  of  the  wi'.d-fowl,  vvlio,  not  choofing  to  be  uiter- 
rupted,  advance  towards  the  fmall  and  contemptible 
animal,  that  they  may  dri%e  him  away.  The  dog  all  the 
time,  by  the  direftion  of  the  decoy -man,  plays  among 
the  Ikreens  of  reeds,  nearer  and  nearer  the  purfc-net ; 
till  at  laft,  perhaps  the  decoy-man  appears  behind  a 
Ikreen,  and  the  wild  fowl  not  daring  to  pafs  by  him 
in  return,  nor  being  able  to  efcape  upwards  on  account 
of  the  net-covering,  rufli  on  into  the  purfe-net.  Some- 
times the  dog  will  not  attradl  their  attention,  if  a  red 
handkerchief,  or  fomething  very  lingular,  is  not  put 
about  him. 

The  general  feafon  for  catching  fowls  in  decoy,  is 
from  the  latter  end  of  Oftober  till  February  :  the  ta- 
king of  tliem  earlier  is  prohibited  by  an  adl  lo  Geo.  II. 
c.  32.  which  forbids  it  from  June  ift  to  Oftober  ift, 
under  the  penalty  of  five  fhillings  for  each  bird  de- 
flroyed  within  that  fpace. 

The  Lincolnfhire  decoys  are  commonly  fet  at  a  cer- 
tain annualrent,  from  5  to  20  pounds  a-year  :  and 
there  is  one  in  Somerfetihire  that  pays  30I.  The  for- 
mer contribute  principally  to  fupply  the  markets  in 
London.  Amazing  numbers  of  ducks,  widgeons,  and 
teal,  are  taken  :  by  an  accoimt  fent  us  *  of  the  number 
caught  a  few  winters  paft,  in  one  feafon,  and  in  only 
ten  decoys,  in  the  neighbourhood  of  Wainfleet,  it  ap- 
peared to  amount  to  31,200,  in  which  are  included  le- 
veral  other  fpecies  of  ducks  :  it  is  alfo  to  be  obferved, 
that,  in  the  above  particular,  widgeon  and  teal  are  rec- 
koned but  as  one,  and  confequently  fell  but  at  half  price 
of  the  ducks.  This  quantity  makes  them  fo  cheap  on 
the  fpot,  that  we  have  been  affored,  feveral  decoy-men 
would  be  content  to  contratT;  for  years  to  deliver  their 
ducks  at  Bofton,  for  lod.  per  couple.  The  account  of 
the  numbers  here  mentioned,  relates  only  to  thofe  that 
were  fent  to  the  capital. 

It  was  cuftomary  formerly  to  have  in  the  fens  an 
annual  rfnving  of  the  young  ducks  before  they  took 
wing.  Numbers  of  people  affembled,  who  beat  a  valt 
traft,  and  forced  the  birds  into  a  net  placed  at  the 
fpot  where  the  fport  was  to  terminate.  A  hundred  and 
fifty  dozens  have  been  taken  at  once  :  but  this  praftice 
being  fuppofed  to  be  detrimental,  has  been  aboliflied  by 
aft  of  parliament. 

DECREE,  an  order  made  by  a  fuperior  power  for 
the  regulation  of  an  inferior. 

Decree,  in  the  civil  law,  is  a  determination  which 
the  emperor  pronounces  upon  hearing  a  particular  caufe 
between  the  plaintiff  and  defendant. 

D"^ crf.es  of  Counci/s,  are  the  laws  made  by  them,  to 
regu'ate  the  do'^rine  and  policy  of  the  church. 

Df.cREES  in  Chancery,  are  the  determination  of  the 
lord-chancellor,  upon  a  full  hearing  of  the  merits  of  a 
caufe. 

DECREET,  in  the  Law  of  Scotland,  a  final  decreet 
of  jud^ent  of  the  lords  of  feflion,  from  which  an  ap- 
peal onlv  lies  to  parliament. 

D^CREit- Arbitral,  in  Scots  Law,  the  fentence  or 
judgment  of  one  to  whom  parties  volimtarily  fubmit 
the  c'et'Tmination  of  any  queftion  betuixt  them.  See 
Law  Indrx. 
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DECREMENT,  in  Heraldry,  fignif.cs  ilie  waiie  oFOc 
the  moon  from  the  full  to  the  new.      U'he  moon  in  this 
ftate  is  called  moon  dccrcfccnt  or  in  de:oiirs  ;  and  ivhen  , 
borne  in  coat  armour,    faces    to    the    left  fide  of  the 
elcutchcon,  as  (lie  does  to  the  right  lldc  when  in  the  in- 
crement. 

DECREPITATION,  in  Chmijh-y,  fignifies  the 
quick  fenaration  of  the  parts  of  a  body,  occalloned  by  a 
ftrong  heat,  and  accompanied  with  a  crackling  noiie.  This 
efteft  is  moll;  frequently  produced  by  water  contained  be- 
twixt the  parts  of  the  decrepitating  body,  when  thefe 
parts  have  a  certain  degree  of  adhcfion  together.  This 
water  being  quickly  reduced  into  vapour  by  the  heat 
fuddenly  applied  to  it,  rarefies  and  burfts  with  noife  the 
parts  which  comprefs  it.  The  bodies  moft  fubjetl  to 
decrepitation  are  certain  falts,  fuch  as  common  fait,  ful- 
phate  of  potalh,  nitrate  of  lead,  &c.  the  decrepitation  of 
all  which  proceeds  from  the  water  of  their  cryilalliza- 
tion.  Clays  •which  are  not  perieclly  dry,  and  llints,  are 
alio  fubjetl  to  decrepitation. 

DECREPITUDE,  in  Medicine,  the  confequence  of 
the  infirmities  of  old  age ;  which  by  degrees  leads  to 
death.     See  Death. 

DECRETAL,  in  the  canon  law,  a  letter  of  a  pope 
determining  lome  point  or  queftion  in  the  eccWialli- 
cal  law.  The  decretals  compofe  the  fecond  part  of 
the  canon  law.  The  firfl  genuine  one,  acknowledged 
by  all  the  learned  as  fuch,  is  a  letter  of  Pope  Siricius, 
written  in  the  year  385,  to  Himerus  bilhop  of  Tarra- 
gona, in  Spain,  concerning  fome  dilorders  which  had 
crept  Into  the  churches  ot  Spain.  Gratian  publiihed 
a  collection  of  decretals,  containing  all  the  ordinances 
made  by  the  jropes  till  the  year  1 150.  Gregory  IX. 
in  1227,  following  the  example  of  Theodofius  and  Ju!- 
tinian,  formed  a  conftitution  of  his  own,  coUefting  into 
one  body  all  the  decifions  and  al!  the  caufes  which 
ferved  to  adva;:ce  the  papal  power  ;  which  colle6f:oii 
of  decretals  was  called  the  pcntateucli,  becaufe  it  contains 
five  books. 

DEC UM ARIA,  a  genus  of  plants  belonging  to  the 
dodecandria  clafs,  and  in  the  natural  method  rankino- 
under  thofe  of  which  the  order  is  doubtful. 

DECUMATES  agri,  tithed  fields,  or  granted  on 
a  tithe,  as  appears  from  Tacitus,  to  that  rabble  of  Gauls 
who  fucceeded  the  Marcomanni,  that  had  till  then 
proved  a  check  to  the  Roman  conquefts  up  the  Rhine  j 
and  hence  probably  tlieir  name,  people  living  on  the 
marches  or  limits  of  the  empire.  In  Cicero  we  have 
Ager  Dccumans,  which  is  of  the  fame  import  with  the 
Ager  Decumas  of  Tacitus. 

DECUPLE  PROPORTION,  that  often  to  one. 

DECURIO,  a  fubaltern  officer  in  the  Roman  ar- 
mies. He  commanded  a  decuria,  which  confilled  of 
ten  men,  and  was  the  third  part  of  a  turma,  or  the 
3  oth  part  of  a  legio  of  horfe,  which  was  compofed  of 
580  mtn.  There  were  certain  maglftrates  in  the  pro- 
vinces called  decttriunes  ntunicipales,  who  formed  a  body 
to  reprefent  the  Roman  ienate  in  free  and  corporate 
towns.  They  confided  of  t(^,  whence  the  name  ;  and 
their  duty  extended  to  watch  over  the  interefts  of  their 
fellow  citizens,  and  to  Increafe  the  revenues  of  the  com- 
monwealth. Their  court  was  called  curia  decurionum 
and  minor  fenatus  ;  and  their  decrees,  called  decretd  de- 
curionum, were  marked  with  two  D.  D.  at  the  top. 
They  generally  ityled  themfclves  civitatum  patrts  curia- 
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Dtcutrt-nt  ics,  and  honoratl  muiiicipiorumfcnalonim.     They  were 
eleftcd  uith   the  fame  ceremonies  as  the  Roman  fena- 
tors  ;  they  were  to  be  at  lead    25    years  of  age,  and  to 
'  be  poflelTcJ  of  a  certain   ium  of  money.     The  eleftiou 
happened  in  the  kalends  of  March. 

DECURRENT  leaf.     See  Botany  Index. 
DECURY,  ten   perfons  ranged  under  one  chief  or 
leader,  called  the  Jcciirio. 

The  Roman  cavalry  uas  divided  into  decnrie«, 
ivhich  ivcre  lubdiviiions  of  a  century,  each  century 
containing  ten  decuries. 

DECUSSATION,  a  term  in  geometr)-,  optics,  and 
anatomy,  fignifying  the  croflmg  of  two  lines,  rays,  or 
nerves,  when  they  meet  in  a  point,  and  then  go  on  le- 
parately  fi'om  one  another. 

DECUSSORIUM,  a  furgeon's  inftrument,  which, 
by  preffing  gently  on  the  dura  matter,  caufes  an  evacua- 
tion of  the  pus  collecled  between  the  cranium  and  the 
before-mentioned  membrane,  through  the  perforation 
made  by  the  trepan. 

DEDHAM,  a  town  of  E^Tcx  in  England,  confift- 
ing  of  about  400  lofty  houfes.  The  flreets  are  not 
paved,  but  very  clean,  occa.ioned  by  the'r  lying  pretty 
high.  It  has  one  large  old  church,  remarkable  for  a 
line  Gothic  fteeple,  with  a  great  deal  of  carved  work 
about  it,  but  much  injured  by  time.  E.  Long.  i.  10. 
N.  Lat.  52.  5. 

DEDICATION,  the  aft  of  confecrating  a  tenv- 
ple,  altar,  ftatue,  palace,  &c.  to  the  honour  of  fonie 
deity. 

The  life  of  dedications  is  very  ancient  both  among 
the  woilhippers  of  the  true  God  and  among  the  hea- 
thens ;  the  Hebrews  call  it  njr^n  /ihanucliah,  "  imita- 
tion ;"  which  the  Greek  tranflators  render  E"/j£«(na  and 
E>)£aiK7|K0!,  "  renewing." 

In  the  Scripture  we  meet  with  dedications  of  the  ta- 
bernacle, of  altaj-s,  of  the  iirft  and  fecond  temple,  and 
even  of  the  houfes  of  private  perfons.  There  are  alfo 
dedications  of  veflels,  and  garments  of  the  priells  and 
Levites,  and  even  of  the  men  themfelves. 

The  heathens  had  alfo  dedications  of  temples,  altars, 
and  images  of  their  gods,  &c.  Nebuchadne2zar  held  a 
folemn  dedication  of  his  ftatue,  Dan.  iii.  2.  Pilate 
dedicated  gilt  bucklers  at  Jerufalem  to  Tiberius,  Phi/o 
dc  /egat.  Petronius  v.ould  have  dedicated  a  If atue  to 
the  emperor  in  the  fame  city,  ihiii.  p.  791.  Tacitus, 
Hijl.  lib.  iv.  c.  53.  mentions  the  dedication  of  the  ca- 
pitol,  upon  rebuilding  it  by  VefpaCan,  &c. 

Tile  .Tews  celebrated  the  anniverfary  of  the  dedica- 
tion of  their  temple  every  year  for  eight  days.  This 
was  lirft  enjoined  by  Judas  Maccabeus,  and  the  whole 
fynagogue,  in  the  year  of  the  Syro-Macedonian  era  148, 
t.  e.  164  years  before  ChrilL  The  heathens  had  the 
like  annivcrfaries,  as  that  of  the  dedication  of  the  tem- 
Tile  of  Parthenope,  mentioned  by  Lycophron.  Under 
Clinftiauity,  dedication  is  only  applied  to  a  church  : 
and  is  properly  the  confecration  thereof,  performed  by 
a  bifliop,  with  a  number  of  ceremonies  piefcribed  by 
the  church. 

The  Chriftians  finding  themfelves  at  liberty  under 
Conftantine,  in  lieu  of  their  ruinous  churches  built 
new  ones  in  every  place,  and  dedicated  them  with 
much  folemnity.  The  dedication  was  ufually  per- 
formed in  a  iynod  ;  at  leaft  they  aiTtmbled  a  number  of 
bilhopfe  to  affiH  at  the  fti-vice.     We  have  the   defcriii- 


tion  of  thofc  of  tlie  churches  at  Jerufalem  and  Tyre  in  Ded!ci.tion, 
Eufebius,  and  many  others  in  later  writers.  Dec 

Dkdication,  in  literature,  is  an  addrefs  prefixed  to  '^~"~^ 
a  book,  ioliciting  patronage,  or  teftifying  reipeft  for 
the  perfon  to  whom  it  is  made.  The  dedication  of  the 
fourth  part  of  Mr  Edwards's  Hiftory  of  Birds,  is  cu- 
rious :  To  God  I  ths  on  k  eternal  I  the  inccr.ifirehenjibfe, 
the  omniprefent,  oninlfcient  and  almightij  Creator  of  all 
things  that  exift!  from  orbs  irnmeafiirabli/ great,  to  the  mU 
nut  ell  points  of  matter  I — this  Atom  is  dedicated  and  ele- 
vated, with  all  ftifjible  gratitude,  hiimilintion,  and  wor- 
fijip,  and  the  highe/l  adoration  both  of  body  and  mind,  bij 
his  mojl  rejigned,  low,  and  humble  creetture,  G.  E. 

DEE,  John,  a  famous  mathematician  and  aftro- 
loger,  was  born  (July  iS'^l)  '"  London,  where  his  fa- 
ther was  a  wealthy  vintner.  In  i  542,  he  was  fent  to 
St  John's  college,  Cambridge.  After  five  years  clofe 
application  to  mathematical  ftudies,  particularly  aftro- 
nomy,  he  went  to  Holland,  in  order  to  wfit  feveral  e- 
mment  mathematicians  on  the  continent.  Having  con- 
tmued  abroad  near  a  year,  he  retuiT.ed  to  Cambridge, 
and  was  there  clefted  one  &f  the  fellows  of  Trinity 
college,  then  firll  erefted  by  King  Heniy  VIII.  In 
1548,  he  took  the  degree  of  matter  of  arts  ;  and,  in 
the  fame  year,  left  England  a  fecond  tim.e  ;  his  ftay  at 
home  being  rendered  uneafy  to  him,  by  the  fufpicions 
that  were  entertained  of  his  being  a  conjuror ;  ariimg 
partly  from  his  application  to  aftronomy,  but  efpecially 
on  account  of  a  piece  of  machinery  in  the  Ei^nm  of  A- 
riflophanes,  which  he  exhibited  to  the  univeriitv,  and 
in  which  he  reprefented  the  fcarabeus  flyuig  up  to 
Jupiter,  with  a  man  and  a  baiket  of  \'iftuals  on  its 
back.  Thefe  fufpicions  he  could  never  after  Ihake  oif; 
nor  did  his  fubfequeiit  conduft,  as  we  ihall  fee,  tend  to 
clear  him  of  the  imputation  ;  for  if  he  was  not  aftualiy 
a  conjuror,  it  v/as  not  tor  want  of  endeavours. 

Upon  leaving  Engl.md,  he  went  to  the  un'.'erfity  of 
Louvain  ;  ivhere  he  ivas  much  efteemed,  and  vifited  by 
feveral  perfons  of  high  rank.  Here  he  refided  about 
two  years,  and  then  fet  out  for  France  ;  where,  in  the 
college  of  Rheims,  he  read  leftures  of  Euclid's  elements 
with  vail  applaufe.  In  1551,  he  returned  to  England, 
and  was  introduced  by  the  fecretary  Cecil  to  King  Ed- 
ward, who  affigned  him  a  penfion  of  100  crowns,  which 
he  afterwards  relinquiflicd  for  the  reftory  of  Upton 
upon  Severn  :  but  foon  after  the  accefTion  of  Q^ueen 
Mary,  having  fome  correfpondence  with  the  lady  Eli- 
zabeth's fervants,  he  was  accufed  of  praftiling  againll: 
the  queen's  life  by  enchantment.  On  this  account  he 
fuffered  a  tedious  confinement,  and  was  feveral  times 
examined;  till,  in-  the  year  1555,  he  obtained  his  li- 
berty by  an  order  of  council. 

When  Oueen  Elizabeth  afcended  the  throne,  our 
aftrological  Dee  was  confulted  by  Lord  Dudley,  con- 
cerning a  propitious  day  for  her  majefty's  coronation. 
He  was  on  this  occalion  introduced  to  the  queen,  ivho 
made  liim  great  promifes,  which  were  never  performed, 
though  (he  condelcendcd  to  receive  his  inftrui^tions  re- 
lati%'e  to  the  myftital  interpretation  of  fome  of  his  un- 
intelligible writings,  ivhich  he  publilhed  about  this  time. 
In  1564,  he  made  another  voyage  to  the  continent  ; 
in  order  to  prefent  a  book  which  he  had  dedicated  to 
the  emperor  MaNimilian,  He  returned  to  England  in 
the  fame  year  :  but  in  1571,  we  find  him  in  Lorrain  ; 
where,  being  daT\geroufly  ill,  the  queen  fent  over  two 
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Off.  pl:yficians  to  liis  relief.  Having  once  more  returned 
-^\~~~  to  his  native  country,  he  fettled  at  Mortlskc  in  Surrey, 
where  he  continued  his  ftudies  with  unremitting  ardour, 
and  coUefted  a  confiderable  library  ot  curious  books 
Bud  reanufcripts,  with  a  vaiiety  of  inftrumcnts ;  moil 
of  which  were  afterwards  dellruyed  by  the  mob,  as 
belonging  to  one  who  dealt  with  the  devil.  In  1578, 
the  queen  being  much  indifpofed,  Mr  Dee  was  fent  a- 
broad  to  conlult  with  German  phyficians  and  philofo- 
phers  (aftrologers  no  doubt)  on  the  occafion.  We 
now  behold  him  again  in  England,  where  he  was  foon 
after  employed  in  a  more  rational  fervice.  Her  ma- 
jefty,  defirous  to  be  informed  concerning  her  tit'e  to 
thoie  countries  which  had  been  difcovered  by  her  lub- 
iec^s,  commanded  Mr  Dee  to  confult  the  ancient  re- 
cords, and  furnilh  her  with  proper  geographical  de- 
fcriptions.  Accordingly,  in  a  fliort  time  he  prefented 
10  the  queen,  in  the  gardens  at  Richmond,  two  large 
rolls,  in  which  the  dilcovered  countries  were  geogra- 
phically defcribed  and  hiftorically  ilkiftrated.  Thefe 
rolls  are  preferved  in  the  Cotton  library,  j^ugujlus  I. 
ills  next  employment  was  the  reformation  of  the  ka- 
Icndar,  on  which  fubjeft  he  wrote  a  rational  and  learn- 
ed treatile,  preferved  in  the  Alhmolean  library  at  Ox- 
ford. 

Hitherto  the  extravagancies  of  our  eccentrical  phi- 
lufopher  feem  to  have  been  counterpoifed  by  a  tolerable 
proportion  of  rcafon  and  fcience  j  but  henceforward  we 
confider  him  as  a  mere  necromancer  and  credulous  al- 
chymill.  In  the  year  1581,  he  became  acquainted 
with  one  Edward  Kelly,  by  whofe  afTiftance  he  per- 
formed djverfe  incantations,  and  maintained  a  frequent 
imaginary  intercourfe  with  fpirits.  He  was  particu- 
larly intimate,  it  feems,  with  the  angels  Raphael  and 
Gabriel.  One  of  them  made  him  a  prefent  of  a  black 
fpeculum,  in  which  his  angels  and  demons  appeared 
as  often  as  he  had  occafion  for  them  ;  they  anfvvered 
h:s  queifions,  and  Kelly's  bufmels  was  to  record  their 
diftates  : 

Kelly  did  all  his  feats  upon 

The  devil's  looking-glafs,  a  flone. 

HuDIB.  Part  H.  Canto  iii.  631. 

In  1 583,  they  were  both  introdaced  to  a  certain  Po- 
lilh  nobleman,  then  in  England,  named  jilbert  Lajli, 
palatine  of  Siradia,  a  perfon  equally  addifted  to  the 
lame  ridiculous  purfuits.  He  was  fo  charmed  with 
Dee  and  his  companion,  that  he  perfuaded  them  to  ac- 
company him  to  his  native  country.  They  embarked 
lor  Holland  in  Sept.  li;83  5-  and  travelling  over  land, 
arrived  at  the  toivn  of  Lafki  in  February  following. 
Their  patron,  however,  finding  himfelf  abufed  by  their 
idle  prglenfions,  perfuaded  them  to  pay  a  vifit  to  Ro- 
dolph  king  of  Bohemia  5  who,  though  a  credulous  man, 
was  foon  difgufled  n-ith  their  nonfenfe.  They  nere 
afterwards  introduced  to  the  king  of  Poland,  but  with 
no  better  fuccefs.  Soon  after  this,  they  were  invited 
by  a  ricli  Eohemian  nobleman  to  his  caftle  of  Trebona, 
where  they  continued  for  fome  time  in  great  affluence  : 
owing,  as  they  aflerted,  to  their  art  of  tranfmutation 
by  means  of  a  certain  powder  io  the  polTeirion  of 
Kelly. 

Dee,  now  quarrelling  with  his  companion  in  iniqui- 
ty, quitted  Bohemia,  and  returned  to  England,  where 
lie  was  once  more  ^racloufly  received  by  the  queen  5 
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^vho,  in  1595,  made  him  warden  of  Manche.ler  col- 
lege, in  which  towni  he  refidcd  kveral  years.  In  1604, 
he  returned  to  his  houle  at  M'ortlake,  where  he  died 
in  the  year  1608,  aged  81  ;  leaving  a  large  family, 
and  many  works  behind  him. — The  black  llone  into 
which  Dee  ufed  to  call  iiis  fpirits,  was  in  the  col- 
leflion  of  the  earls  of  Peterborough,  whence  it  came  to 
Lady  Elizabeth  Gerraaine.  It  was  next  the  property 
of  the  late  duke  of  Argyle,  and  is  now  Mr  Walpole's. 
It  appears  upon  examination  to  be  nothing  but  a  po- 
lilhed  piece  of  cannel  coal. — That  Dee  was  a  man  of 
confiderable  acquirements,  is  beyond  a  doubt  ■,  his 
mathematical  knowledge  is  generally  allowed  :  but, 
unleis  we  fuppole  him  a  wicked  impollor,  which  is  by 
no  means  improbable,  we  muft  tranlmit  him  to  pof- 
terity  as  one  of  the  moll  toolilh  (uperftitious  necro- 
mancers of  his  time.  Neverthelefs,  the  celebrated  Dr 
Hook,  many  years  after  Dee's  death,  took  it  into  his 
head  to  prove  that  his  journal,  publilhed  by  Cafaubon, 
was  entirely  cryptographical,  concealing  his  pollrlcal 
tranladions,  and  that  he  was  employed  by  Queen  Eli- 
zabeth as  a  fpy. 

Dee,  the  name  of  feveral  rivers  in  Scotland  and 
England  ;  as  thofe  whereon  the  cities  of  Chefler  m 
England,  and  New  Aberdeen  in  Scotland,  are  iitua- 
ted.  The  river  Dee  in  Aberdeenihire  abounds  with 
lalmon,  fo  as  to  torm  one  of  the  greateft  falraon-filh- 
ings  in  Scotland.  Over  this  river  there  is  a  bridge  of 
feven  arches,  built  by  a  biihop  of  Aberdeen,  who  left 
for  its  fupport  a  revenue,  which  is  now  fo  large,  that 
in  order  to  exhauft  the  fund,  a  perfon  has  a  falary  to 
fweep  the  bridge  once  a  day. 

DEED,  an  inftrument  written  on  paper  or  parch- 
me.it,  comprehending  fome  contraft,  bargain,  or  agree- 
ment between  the  parties  thereto,  in  relation  to  the 
matter  therein  contained. 

DEEMSTERS,  or  Demsters  (from  the  Saxon 
dema,  judge  or  umpire.)  All  controverfies  in  the  Ifle 
of  Man  are  decided  without  procefs,  writings,  or  any 
charges,  by  certain  judges,  chofen  yearly  from  among 
theralelves,  called  deemjlers  ;  there  being  two  of  them 
for  each  divifion  of  the  illand  :  they  fit  judges  in  all 
courts,  either  for  life  or  property  ;  and  with  the  advict^ 
of  24  keys,  declare  what  is  law  in  uncommon  emer- 
gencies. 

DEEPING,  a  tomi  of  Lincolaflnre  in  England, 
feated  on  the  river  Weland,  in  a  fenny  ground.  W. 
Long.  o.  20.  N.  Lat.  52.  35. 

DEER,  in  Zoology.  See  CervuS. — The  method 
of  hunting  deer  in  the  illand  of  Ceylon  is  very  parti- 
cular. The  huntfmen  go  out  in  the  night,  and  only- 
two  ufually  go  together  •■,  the  one  of  theie  carries  upon 
his  head  an  earthen  vefTel,  in  which  there  is  fome  fire 
burning  and  flaming  j  the  ingredients  are  generally 
fmall  Hicks  cut  into  pieces,  and  common  rofin.  Of 
this  the  other  man  carries  a  fupply  about  him  to  re- 
plenlfli  the  pot  when  it  grows  low.  The  perfon  who 
has  the  fire  upon  his  head,  carries  in  one  hand  a  llaff, 
on  which  there  are  fixed  eight  hells  ;  and  the  larger 
thefe  are,  the  better.  This  man  goes  firlf  into  the 
woods,  and  the  other  follo^vs  clofe  behind  with  a  fpear 
in  his  hand.  As  foon  as  the  deer  hears  the  noife  of 
the  bells,  he  turns  towards  the  place  whence  the  found 
comes  J  and  feeing  the  fire,  he  eagerly  runs  up  to  it, 
and  Hands  gazing  at  a  fmall  diftance  :  the  fecond  man 
P   2  has 
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lias  tiien  nothing  to  do  but  to  kill  hlin  v.ith  the  fpear  ; 
for  he  fees  neither  of  them.  Not  only  deer,  but  even 
elks  and  hares  are  thus  taken  ;  for  tliey  gaze  at  the 
fire,  and  never  fee  the  men.  The  profits  of  this  fort 
of  huntinj^  are  very  large,  and  the  danger  nothing ; 
for  though  there  are  numbers  of  tygers,  elephants,  and 
Tiild  boars,  in  thefe  woods,  the  huntfinen  are  in  no 
danger  from  them  while  tlie  fire  burns,  for  they  all  run 
away  from  it. 

De  Facto,  fomcthing  afrually  in  faft,  or  exiliing  ; 
in  contradiftinclion  to  de  jure,  where  a  thing  is  only  fo 
in  jultice,  but  not  in  faft  :  as  a  king  de  facto,  is  a  per- 
fon  who  is  adually  in  pofleflion  of  a  crown,  but  has 
no  legal  right  to  the  fjme  ;  and  a  king  de  jure,  is  the 
perfon  who  has  a  juft  right  to  the  crown,  tliough  he  is 
out  of  polTellion  thereof. 

DEFAMATION,  the  fpeaking  flanderous  words 
of  another  •,  for  which  the  flanderer  is  punilliable,  ac- 
cording to  the  nature  of  his  offence,  either  by  adion 
upon  the  cafe  at  common  law,  or  by  ftatute  in  the  ec- 
clelialtical  court. 

DEFAULT,  in  Low,  is  generally  taken  for  non- 
appearance in  court,  at  a  day  affigned  ;  but  imports 
any  omillion  of  that  which  we  ought  to  do,  for  which 
judgment  may  be  given  againfl  the  defaulter. 

DEFEASANCE,  or  Dkfeisanxe,  in  Law,  a  con- 
dition relating  to  forae  certain  deed,  which  being  per- 
iormed,  the  deed  is  defeated  and  rendered  void,  as  if 
it  had  never  been  made.  The  difference  between  a 
common  condition  and  a  defeafance  is,  that  the  condi- 
tion is  annexed  to,  or  inferted  in,  the  deed  ;  and  a 
defeafance  is  a  deed  by  itfelf  concluded  and  agreed  on 
bctu'een  the  parties,  and  having  relation  to  another 
deed. 

DEFECATE,  in  Chemijlnj,  a  term  applied  to  a 
body  freed  and  purged  from  faxes  and  impurities. 

DEFECTION,  the  aft  of  abandoning  or  relin- 
quilhing  a  party  or  intereft  a  perfon  had  been  enga- 
ged in.  The  word  is  formed  of  the  Latin  dejicio,  to 
fall  off. 

DEFECTIVE,  in  general,  an  appellation  given  to 
things  which  want  iome  of  the  properties  that  naturally 
they  ought  to  have.     Thus, 

Defective  or  Deficient  Nouns,  in  Grammar,  are  fuch 
as  want  either  a  whole  number,  a  particular  cafe,  or 
are  totally  indeclinable.     See  Noun. 

The  term  dejeclive  is  alio  applied  to  a  verb  that  has 
not  all  its  moods  and  tenfes.     See  Verb,  Mood,  &c. 

DEFENCE,  in  bonification,  all  forts  of  works 
that  cover  and  defend  the  oppofite  pofls,  as  flanks, 
cafements,  parapets,  and  faufTebrays.  See  Fortifica- 
tion. 

Line  o/DzYZVlCE,  a  fuppofed  line  drawn  from  the 
angle  of  tlie  curtain,  or  from  any  other  part  in  the  cur- 
tain, to  the  flanked  angle  of  the  oppofite  baftion. 

DEFEND,  in  general  fignifies  much  the  fame  with 
protefting  or  keeping  off  injuries  offered  to  any  per- 
fon either  by  enemies  or  otherwife. 

Defend,  in  our  ancient  laws  and  ftatutes,  fignifies 
to  prohibit  or  forbid  :  as  Vfuarios  defendit  quoque  rex 
Edxvardus  ne  remanerent  in  regno.  L.  L.  Edw.  Conf. 
*•  38-  '^  S  Rit^li-  2-  ^-  7-  III  which  fenfe  Chaucer  al- 
io ufes  it  in  the  following  paifage  : 

"  Where  can  you  fay  in  any  manner  age, 
"  That  ever  God  </i^/?a'f</ marriage," 
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In  7  Edw.  I.  there  is  a  ftatute  entitled,  "  Statutum  de  Defendant 
deftnfione  />c//fl/.'(//a/7«fl,"  &c.     And  "  it  is  defended 
by  law  to  dilhain  on  the  highway  j"    Cuke  on  Littl. 
fol.  161. 

DEFENDANT,  in  Law,  the  perfon  fued  in  an  ac- 
tion perfonal ;  as  tenant  is  he  who  is  fued  in  an  action 
real.     See  Action. 

DEFENDER  of  tlie  Faith  (Fidei  Defeifor),a  pe- 
culiar  title  belonging  to  the  king  of  England  ;  as  Ca- 
tholicus  to  the  king  of  Spain,  and  Chrijlianijjimus  to  the 
king  of  France,  &c.  Thele  titles  were  given  by  the 
popes  of  Rome.  That  of  Fidei  Defenfor  was  firil  con- 
ferred by  Leo  X.  on  King  Henry  VIII.  for  writing 
againfl  Martin  Luther  j  and  the  bull  for  it  bears  date 
quinto  idus  03ol?.  15  21.  It  was  afterwards  confirmed 
by  Clement  VII.  But  the  pope,  on  Henry's  fuppref- 
fing  the  houfes  of  religion  at  the  time  of  the  Refor- 
mation, not  only  deprived  him  of  his  title,  but  depo- 
fed  him  from  his  crouTi  alfo :  though  in  the  3jth  year 
of  his  reign,  his  title,  &c.  was  confirmed  by  parlia- 
ment ;  and  hatii  continued  to  be  uled  by  all  fucceed- 
ing  kings  to  this  day.  Chamberlayne  fays,  the  title 
belonged  to  the  kings  of  England  before  that  time  ; 
and  for  proof  hereof  appeals  to  feveral  charters  grant- 
ed to  the  univerfity  of  Oxford.  So  that  pope  Leo's 
bull  was  only  a  renovation  of  an  ancient  right. 

DEFENDERS,  were  anciently  notable  dignita- 
ries both  in  church  and  ftate,  whofe  bufinefs  was  to 
look  to  the  prelervation  of  the  public  weal,  to  pro- 
teft  the  poor  and  helplefs,  and  to  maintain  the  inte- 
refls  and  caufes  of  churches  and  religious  houfes.  See 
Protector.  The  council  of  Chalcedon,  can.  2.  calls 
the  defender  of  a  church  Ex^txoj.  Codin,  de  qjjiciis 
aulie  Conjl.  makes  mention  of  defenders  of  the  palace. 
There  were  alfo  a  defender  of  the  kingdom,  defenfor 
regm  ;  defenders  of  cities,  defenfores  civilatis ;  defen- 
ders of  the  people,  d fenfires  plebis ;  of  the  poor,  fa- 
therlefs,  widows,  Sic. 

About  the  year  420,  each  patriarchal  church  began 
to  have  its  defender ;  which  cuftom  was  afterwards  in- 
troduced into  other  churches,  and  continued  to  later 
days  under  other  names ;  as  thole  of  Advocate  and 
Advowee. 

In  the  year  407,  we  find  the  council  of  Carthage 
afked  the  emperor,  for  defenders,  of  the  number  of 
Sc/io/afiici,  i.  e.  advocates  ivho  were  in  office  ;  and  that 
it  might  be  allowed  them  to  enter  and  fearch  the  cabi- 
nets and  papers  of  the  judges  and  other  civil  magif- 
trates,  whenever  it  fhould  be  found  neceffary  for  t!ie 
intereft  of  the  church. 

DEFERENS,  or  Deferent,  in  the  ancient  aftro^ 
nomy,  an  imaginary  circle,  which,  as  it  were,  carries 
about  the  body  of  a  planet,  and  is  the  fame  with  the 
eccentric  ;  being  invented  to  account  for  the  eccentri- 
city, perigee,  and  apogee  of  the  planets. 

DEFILE,  in  Fortification,  a  ftraight  narrow  pafTage, 
through  which  a  company  of  horfe  or  foot  can  pals 
only  in  file,  by  making  a  fmall  fiont. 

DEFINITE,  in  Grammar,  is  applied  to  an  article 
that  has  a  precife  determinate  fignification  ;  futh  as  the 
article  the  in  Englifh,  /e  and  la  in  French,  &c.  which 
fix  and  afcertain  the  noun  they  belong  to,  to  fome  par- 
ticular ;  as  the  king,  le  roy :  whereas  in  the  quality  of 
king,  de  roy,  the  articles  of  and  de  mark  nothing  pre- 
cife, and  are  therefore  indefinite. 

DEFINITION, 
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Dffinition  DEFINITION,  in  general,  a  lliort  defcnption 
11  of  a  thing  by  its  properties ;  or,  in  loijic,  the  expli- 
"'""'■"'"'''■  cation  of  the  effence  of  a  thing  by  its'  kind  and  dif- 
ference. 

DEFINITIVE,  a  term  applied  to  whatever  termi- 
nates a  procefs,  queftion,  &.C.  in  oppofition  to  provi- 
lional  and  interlocutory. 

DEFLAGRATION,  in  C/wmi/lnj,  the  kindling 
or  fetting  fire  to  a  fait  or  mineral,  &c.  either  alone, 
or  mixed  for  that  purpole  with  a  lulphureous  one,  in 
order  to  purify  it. 

This  lliort  procefs  has  been  often  recommended  to 
the  world  as  of  great  ufe  in  trying  the  flrength  of 
brandies  and  other  vinous  fpirits,  and  has  been  greatly 
improved  in  this  refpeft  by  Mr  GeoiTroy. 

The  common  way  of  trying  fpirits  by  deflagration, 
is  to  meafure  out  any  quantity  of  it,  then  to  heat  it, 
and  fet  it  on  fire.  If,  after  it  will  no  longer  burn,  the 
remainder  is  half  as  much  as  the  quantity  meafured  out 
for  the  trial  was,  then  the  fpirit  tried  is  found  to  con- 
lift  of  half  water,  and  half  totally  inflammable  ipirit ; 
that  is,  it  is  fomewhat  below  ^vhat  we  underlland  by 
the  term  fierfccl  proof . — This  method  is  much  more 
certain  than  that  by  the  crown  of  bubbles  which  arifes 
upon  fiiaking  the  fpirit  in  a  phial.  Monf.  Geolfroy's 
method  is  this  :  Take  a  cylindric  vefl'el  two  inclies 
high,  and  as  much  in  diameter,  conflfting  of  thin  plate 
filver,  that  metal  being  much  lefs  liable  to  ruft  than 
copper  ;  this  velTel  mull  be  fitted  with  a  little  rectan- 
gular gage  exaftly  graduated  into  lines,  half  lines,  &c. 
then  the  vefTel  being  fet  level  upon  a  copper  cafe  made 
to  contain  it,  a  parcel  of  the  brandy  to  be  examined  is 
poured  in,  to  the  height  of  1 6  lines.  This  height  is  to 
be  exactly  hit  by  pouring  in  more  than  enough  at  firif, 
and  then  fucking  out  the  overplus  with  a  very  fmall 
tube.  Then  the  vefl'el  being  heated  a  little,  fo  as  juft 
to  make  the  liquor  fume,  it  is  to  be  let  on  fire  and 
left  to  go  out  of  itfelf ;  at  the  inftant  when  the  flame 
expires,  the  gage  is  plunged  perpendicularly  into  the 
veflel,  and  the  lines  and  quarters  exaftly  noted  which 
the  liquor  wants  of  its  former  height  :  this  diflerence 
gives  the  precife  quantity  of  alcohol  or  pure  fpirit 
contained  in  the  liquor.  Thus,  if  eight  lines  of  phlegm 
are  tound  remaining,  this  being  the  half  of  the  i6 
lines  of  the  original  filling,  it  is  plain,  that  the  li- 
quor contained  one  half  fpirit,  or  was  fomething  below 
proof.  It  only  four  lines  remained,  it  was  nearly 
double  proof,  or  of  a  middle  nature  betwixt  alcohol 
and  common  proof-fpirit. 

DEFLECTION,  the  turning  any  thing  afide  from 
its  former  courfe  by  fome  adventitious  or  extemal  caule. 
The  word  is  often  applied  to  the  tendency  of  a  ihip 
from  her  true  courfe  by  reafon  of  currents,  &c.  which 
turn  her  out  of  her  riglit  way.  It  is  likewife  applied 
by  aflronomers  to  the  tendency  of  the  planets  from  the 
line  of  their  projeflion,  or  the  tangent  of  their  orbit. 

DF.FLEcrioN  of  the  Rays  of  Light,  a  property 
which  Dr  Hook  obferved  in  1 675,  and  read  an  ac- 
coimt  of  before  the  Royal  Society,  March  1 8th  the 
fame  year.  He  fays  he  found  it  different  both  from 
reflection  and  refratlion,  and  that  it  was  made  to- 
wards the  lurface  of  the  opaque  body,  perpendicu- 
larly. This  is  the  fame  property  w'hich  Sir  Ifaac  New- 
ton calls  inrieflion. 

DErLORATION,  or  Di;ri.owERiNC,  the  aft  of 
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violating  or  taking  away  a  i\-Dman's  virginity.  See 
Virginity. — Death  or  marriage  are  decreed  by  the 
civil  law  in  cafe  of  defloration. 

The  ancients  had  fo  much  refpedt  for  virgins,  that 
they  \vould  not  put  them  to  death  till  they  had  firft 
procured  them  to  be  defloivered.  It  is  faid,  the  na- 
tives of  the  coaft  of  Malabar  pay  ftrangers  to  come  and 
deflower  their  brides. 

In  Scotland,  and  the  northern  parts  of  England,  if 
was  a  privilege  of  the  lords  of  the  manor,  granted  them 
by  King  Ewen,  that  they  ihould  have  the  firl^  night's 
lodging  with  their  tenants  wives,  .iiing  Malcom  III. 
allowed  the  tenants  to  redeem  this  fervire  at  a  certain 
rate,  called  marcheta,  confilling  of  a  certain  number  of 
cows:  Buchanan  fays  it  was  redeemed  with  half  a 
mark  of  filver.  The  fame  cuftom  had  place  in  Wales-, 
Flanders,  Frielland,  and  fome  parts  of  Germany. 

DEFLUXION,  in  Medicine,  the  faU  of  the 
humours  from  a  luperior  to  an  inferior  part  of  the 
body. 

DEFOE,  Daniel,  a  writer  famous  for  politics 
and  poetry,  was  bred  a  holier ;  which  profeffion  how- 
ever be  foon  forfook,  and  became  one  of  the  moil  enter- 
prifing  authors  that  any  age  produced.  When  difcon- 
tents  ran  high  at  the  Revolution,  and  King  William 
w;:s  obliged  to  difmifs  his  Dutch  guards,  Defoe,  wiio 
had  true  notions  of  civil  liberty,  ridiculed  the  enemies 
of  government  in  his  well-known  poem,  called  the 
True-born  Englifhman,  which  had  a  prodigious  fale. 
The  next  fatire  he  wrote  was  entitled  Reformation  of 
Manners  ;  aimed  at  fome  perfons  of  high,  rank,  who 
rendered  themfelves  a  difgrace  to  their  country.  When 
the  ecclefiallics  in  power  breathed  too  much  of  a  fpirit 
of  perfecution,  Defoe  wrote  a  tradt  called  the  Short- 
eft  Way  with  the  Diflenters  :  for  which  he  was  called 
to  accoimt,  and  explained  hirafelf  with  great  firmnefs. 
He  was  afterwards  fentenced  to  the  pillory  for  attack- 
ing fome  public  meafures  j  which  fo  little  intimidated 
him,  that,  in  defiance  of  their  ulage,  he  wrote  a  Hymn 
to  the  Pillory.  It  would  be  endlefs  to  enumerate  all 
his  publications  ;  but  the  following  are  the  principal  : 
the  Hiftory  of  the  Plague  in  1 665  ;  a  novel  entitled 
the  Hiftory  of  Colonel  Jack  ;  a  new  Voyage  round  the 
World  by  a  Companv  of  Merchants,  printed  for  Bet- 
tefworth,  1725  ;  the  Hiftory  of  Roxana ;  Memoirs  of 
a  Cavalier  \  the  Hiftory  of  Moll  Flanders  ;  a  book  en- 
titled Religious  Courtlhip,  which  has  undergone  up- 
ivards  of  20  editions  ;  and  the  Life  and  Adventures  of 
Robinfon  Crufoe,  an  admirable  performance,  of  which 
there  have  been  editions  without  number,  but  concern- 
ing which  there  is  an  anecdote  that  does  the  author  of 
it  no  credit  as  to  the  better  part  of  a  writer's  charac- 
ter, honefty.  When  Captain  Woodes  Rogers  touched 
at  the  illand  of  ,Iuan  Fernandez,  in  the  South  fea,  he 
brought  away  Alexander  Selkirk,  a  Scotch  failor,  who 
had  been  left  afliore  there,  and  had  lived  on  that  dcfo- 
late  place  above  four  years.  W^hen  Stfkirk  came  back 
to  England,  he  wrote  a  narrative  of  liis  adventures, 
and  put  the  papers  into  the  hands  of  Defoe,  to 
digeft  for  publication  •,  who  ungeneroufly  converted 
the  materials  into  the  Hiftory  of  Robinfon  Crufoe, 
and  returned  Selkirk  his  papers  again  !  A  fraud  for 
which,  in  a  humane  view,  the  diliinguiftied  merit  of 
that  romance  can  never  atone.  Daniel  Defoe  died  at 
Ail  his  produfticr.j  of  the  ro- 
mantic 


Defltuio;: 
Dtl'oe. 


Illington,   in.  J 731. 


D     E     F  [II 

"Detbliatiotrjnaiitic  fpecies,  but  cfpecially  the  two  lafl:  mentioned, 
•  are  mucli  in  vogue  amon,'^  country  readers ;  and,  on 
account  of  tlieir  moral  and  religious  tendency,  may 
very  probably  in  fome  meafure  counteraft  the  pemi- 
cious  effefts  produced  by  the  too  general  circulation 
of  modern  novels,  thofc  occafional  vehicles  of  impiety 
and  infidelity. 

DEFOLIATION,  (from at,  and  fo/ium  "  a  leaf"); 
the  fall  of  the  leaves.  A  term  oppofed  to  fronde- 
fcenlia,  the  annual  renovation  of  the  leaves,  produced 
by  the  unfolding  of  the  buds  in  fpring.     See  Froxdf.- 

SCENTIA. 

Moft  plants  in  cold  and  temperate  climates  ilied  their 
leaves  every  year  :  this  happens  in  autumn,  and  is  ge- 
nerally announced  by  the  flowering  of  the  common 
meadow  faflFron.  The  term  is  only  applied  to  trees 
and  flirubs  ;  for  herbs  peri  lb  down  to  the  root  every 
year,  lofing  ftem,  leaves,  and  all. 

All  plants  do  not  drop  their  leaves  at  the  fame  time. 
Among  large  trees,  the  afli  and  walnut,  although  lateft 
.in  unfolding,  are  foonefl;  diverted  of  them  ;  the  latter 
feldom  carries  its  leaves  above  five  months. 

On  the  oak  and  hornbeam,  the  leaves  die  and  wi- 
ther as  foon  as  the  colds  commence  ;  but  remain  at- 
tached to  the  branches  till  they  are  puftied  oif  by  the 
new  ones,  which  unfold  themfelves  the  following 
fpring.  Thefe  trees  are  doubtlefs  a  kind  of  ever- 
greens ;  the  leaves  are  probably  deftroyed  only  by 
cold  j  and  perhaps  would  continue  longer  on  the 
plant,  but  for  the  force  of  the  fpring-fap,  joined  to 
the  moifture. 

\n  mild  and  dry  feafons,  the  lilach,  privet,  yellow  jef- 
famine  of  the  woods,  and  maple  of  Crete,  preferve  their 
leaves  green  until  fpring,  and  do  not  drop  them  till  the 
new  leaves  are  beginning  to  appear.  The  fig-tree,  and 
many  other  trees  that  grow  between  the  tropics,  are 
of  this  particular  clafs  of  evergreens.  The  trees  in 
Egypt,  fays  Do<5lor  Haffelquift,  calf  their  leaves  in  the 
latter  end  of  December  and  beginning  of  January, 
having  young  leaves  ready  before  all  the  old  ones  are 
fallen  off;  and,  to  forward  this  operation  of  nature, 
few  of  the  trees  have  buds  :  the  fycamore  and  willow, 
indeed,  have  fome,  but  ivith  few  and  quite  \oo{e  Jlipuli^ 
or  fcales.  Nature  did  not  imagine  buds  fo  neceflary 
in  the  fouthern  as  in  the  northern  countries :  this 
occafions  a  great  difference  between  them. 

Laftly,  fome  trees  and  fhrubs  preferve  their  leaves 
conftantly  through  the  whole  year ;  and  are  not  in  the 
lead  influenced  by  the  clemency  or  inclemency  of  fea- 
fons. Such  are  the  firs,  Juniper,  yew,  cedar,  cyprefs, 
and  many  other  trees,  hence  denominated  evergreens. 
Thefe  preferve  their  old  leaves  a  long  time  after  the 
formation  of  the  new,  and  do  not  drop  them  at 
any  determinate  time.  In  general,  the  leaves  of 
evergreens  are  harder,  and  lefs  fucculent,  than  thofe 
which  are  renewed  annually.  The  trees  are  gcRe- 
rally  natives  of  warm  climates  ;  as  the  alaternufes  of 
France  and  Italy,  the  evergreen  oak  of  Portugal  and 
Suabia. 

Some  herbareous  perennials,  as  the  houfe-lecks  and 
navel-worts,  enjoy  the  fame  privilege  with  the  ever- 
green trees,  and  refifl:  the  feverities  of  winter :  fome 
even  can  difpenfe  with  the  earth  for  fome  time  ;  being 
replete  with  juices,  which  the  leaves  imbibe  from  the 
humidity  of  the  atmofphere,  and  which,  in  fuch  pl^ts, 
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are,  of  themfelves,  fufficient   for  effefling  the  purpofes  D.-foliation. 
of  vegetation.      It  is  for  this  reafovi,  that,  unlefs  in  ex- '~*~v'"'~~' 
ceflive  hot   weather,  gardeners  are  feldom  wont  to  wa- 
ter fat  fuccuitnt  plants,  as  the  aloes,  which   rot  when 
they  are  moillened,    if   the  fun  does  not  quickly  dry 
them  up. 

'I'he  leaves  of  all  the  evergreen  fhrubs  and  tree* 
have  a  thin  compact  fkin  or  cover  over  their  flirfare  ; 
as  is  eafily  difcovcred  by  macerating  them  in  water,  in 
order  to  feparate  the  parenchyma,  or  pulp,  from  tie 
veflfels  of  the  leaves  ;  which  cannot  be  eftecled  in  any 
of-  thefe  evergreens  till  a  thin  parchme;it-like  cover  is 
taken  off.  TheH;  trees  and  (hrubs  are  found  by  ex- 
periment to  pcrfpire  but  little,  when  compared  with 
others  which  flied  their  leaves ;  ar.d  it  is,  perhaps, 
principally  owing  to  this  clofc  covering,  as  alfo  to 
the  fmall  proportion  of  moifture  contained  in  their 
veflels,  that  they  retain  their  verdure,  and  continue 
through  the  winter  on  the  trees.  The  nutritive  juices 
»f  thefe  plants  always  abound,  more  or  lefs,  with  aii 
oily  quality,  which  fecures  them  from  being  injured 
by  fevere  frofls  ;  fo  that  many  of  thele  evergreen  trees 
are  adapted  to  grow  in  the  coldeft  parts  of  the  habi- 
table world. 

With  refpeft  to  deciduous  trees,  the  falling  off  of 
the  leaves  ieems  principally  to  depend  on  the  tempera- 
ture of  the  atmoiphere,  which  likewife  ferves  to  hatlen 
or  retard  the  appearance  in  queflion.  An  ardent  fun 
contributes  to  haften  the  dropping  of  the  leave*. 
Hence  in  hot  and  dry  fummers,  the  leaves  of  the  lime- 
tree  and  horfe-chefnut  turn  yellow  about  the  firll  of 
September ;  whilft  in  other  years,  the  yellownefs  does 
not  appear  till  the  beginning  of  Offober.  Nothing, 
however,  contributes  more  to  haften  the  fall  of  the 
leaves,  than  immoderate  cold  or  moift  weather  in  au- 
tumn ;  moderate  droughts,  on  the  other  hand,  fer\e  to 
retard  it.  As  a  proof  of  this  pofition,  Mr  Adanfon 
relates,  that  in  the  year  1759,  the  leaves  of  the  elm- 
tree,  which  generally  fall  oflT  about  the  25th  of  No- 
vember, continued  in  verdure  and  \'igour  at  Paris, 
where  the  autumn  was  remarkably  dry,  till  the  loth 
of  the  following  month. 

The  following  table,  refpefting  the  mean  times  in 
which  difiisrent  trees  flied  their  leaves,  is  founded  up- 
on obfervation. 


O 


Oaober  ill. 
15th. 


20th. 
25th. 


Goofeberry-tree  and  blad- 
der-fena. 

Walnut  and  afh, 

Almond-tree,  horfe-chefnut, 
and  lime-tree. 

Maple,  hazel-nut,  black  pop- 
lar, and  alpen  tree. 

Birch,  plane-tree,  mountain- 
ofier,  falfe  acacia,  pear, 
and  apple-tree, 

Vine,  mulberry,  fig,  fumach, 
and  angelica-tree, 

Elm.-tree  and  willow, 

Apricot  and  elder-trees, 


It  deferves  to  be  remarked,  that  an  evergreen  tree 
grafted  upon  a  deciduous,  determines  the  latter  to  re- 
tain its  leaves.  This  obfervation  is  confirmed  by  re- 
peated experiments,  particularly  by  grafting  the  laurel. 


November  ift. 


-loth; 
-15th. 
-20th; 
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or  cherry -bay,  an  evergreen,  on  the  common  cherry ; 
and  the  ilex,  or  evergreen  oak,  on  the  oak. 

DEFORCEMENT,  in  Law,  the  carting  any  one 
out  of  his  land,  or  withholJin;T  of  lands  and  tenements 
by  force  from  the  right  oivner. 

Deforckmekt,  in  Sco/t  Lam,  the  oppofing  or  refill- 
ing of  the  ofHcers  of  the  law  in  the  execution  of  their 
office.     See  Law  Lmicx. 

DEFORMITY,  the  want  of  that  uniformity  ne- 
cciTary  to  conllitute  the   beauty   of    an    objecl.      See 

EEAL'TY. 

Deformity  is  either  natural  or  moral.  Tliefe  are 
both  referred  by  Mr  Hutchelbn  to  an  internal  lenfe  ; 
and  our  perceptions  of  them,  as  he  fuppofes,  arlfe  from 
an  original  arbitrary  flrU'^lure  of  our  own  minds,  by 
which  certain  objefts,  when  obferved,  are  rendered  the 
occafions  of  certain  fcnfations  and  afFeftions. 

That  many  objefls  give  no  pleafure  to  our  fenfe  is 
obvious.  Many  are  certainly  void  of  beauty  ;  but  then, 
fsys  this  author,  there  is  no  form  which  feems  necef- 
farily  difagreeablc  of  itfelf,  when  we  dread  no  other 
€vil  from  it,  and  compare  it  with  notliing  better  of  the 
kind.  Pvlany  objefts  are  naturally  difplcafing  arid  dil- 
talleftd  to  our  external  fenfes,  as  well  as  others  pleafmg 
and  agreeable ;  as  fmells,  taftes,  and  iome  feparate 
founds  ;  but  with  regard  to  our  fenfe  of  beauty,  no 
compofition  of  objedls  ivhich  give  not  unpleafant  iira- 
ple  ideas,  feems  pofitively  unpleafant  or  painful  of 
itfelf,  had-  we  never  obferved  any  thing  better  of  the 
fame  kind. 

Had  there  been  a  fjjecies  of  the  fonn  which  v;e.  now 
denominate  iii^/i/  or  dcfirmed,  and  had  we  never  feen  or 
expefted  greater  beauty,  we  (hould  have  received  no 
difguft  from  it ;  though  the  plcafure  would  not  have 
.been  fo  great  in  this  form  as  in  thofe  we  now  admire. 
Our  fenfe  of  beauty  feems  defigned  to  give  us  pofitive 
pleafure  ;  but  not  pofitive  pain  or  difguft,  any  farther 
than  what  arifes  from  difappointraent. 

There  are  indeed  many  faces  which  at  firft  view 
are  apt  to  raife.diflike.  But  this  is  generally  not  from 
any  pofitive  deformity  j  but  either  from  want  of  ex- 
pefteJ  beauty,  or  from  the  carrying  fome  natural  in- 
dications of  morally  bad  difpofitions,  which  we  all  ac- 
quire a  faculty  of  difcerning  in  countenances,  airs,  and 
geflures.  That  this  is  not  occafioned  by  any  form  po- 
fitively difgufling,  appears  hence,  that  if,  upon  long 
acquaintance,  we  are  fure  of  finding  fweetneU  of  tem- 
per, humanity,  and  cheerfulnefs,  though  the  bodily 
form  continues,  it  ihall  give  us  no  difguft.  Thei'e  are 
horrors  raifcd  by  fome  objefts,  which  are  only  the  ef- 
feifl  of  fear  for  ourf-lves,  or  compaffion  towards  others, 
ivhen  either  reafon,  or  fome  fcSolifti  aflbciation  of  ideas, 
makes  us  apprehend  dajiger  ;  and  not  the  eflec^  of  any 
thing  in  the  form  itfelf.  For  ^ve  find,  that  moft  of 
thofe  objefls  which  e.xcite  horror  at  firft,  when  ex- 
perience or  reafon  has  removed  the  fear,  may  become 
the  occafion  of  pleafure. 

The  cafual  conjunflion  of  ideas  gives  us  difguft, 
when  there  is  nothing  difagrteable  in  the  form  itfelf. 
And  this,  in  effeft,  is  the  caufe  of  moft  of  our  f^mtaf- 
tic  averfions  to  the  figures  of  di^'ers  animals,  &c. 
Thus  ferpents  of  all  kinds,  and  many  infects,  really 
beautiful  enough,  are  beheld  with  averfion  by  many 
people,  who  have  got    fome  accidental  ideas   cf  mil- 


chief  ailcciated  to  them. 


A  imuiiir  realoning  is  ap- 


plied to  cur  perception  of  moral  beauty  and  deformity.  D.-fcm'-ir. 
In'juin/  into  the  Original  of  our  Ideas  of  Beauty  and  '■"""> "~~^ 
V.rtue,  paftim. 

But  it  is  more  juft  to  diftinguifh  between  the  fenti- 
ments  of  delight  or  difguft,  excited  in  us  by  beavtifal 
or  deformed  oHjefls,  which  are  etFcfts  of  fome  caufes, 
and  the  nniural  and  real  qualities  of  the  perceived  ob- 
jefts  by  which  they  are  produced.  Tiiere  are  objefls, 
lays  an  excellent  -writer,  which  have  a  natural  aptitude 
to  pleafe  or  oftend,  or  between  which  and  the  contem- 
plating mind  there  is  a  nccetTary  congruity  or  incon- 
gruity  ,  and  though  the  actual  [Jerception  of  the  un- 
derll.mding,  and  conlequent  feeling  of  the  heart,  in 
contemphilingthe  actions  and  afteiAio.is  of  moral  agents, 
may  exilt  in  very  dift'erent  degrees,  on  account  of  the 
incidental  obftrui5tions  ariiing  from  bodily  indifpofition, 
mental  prejudices  and  biafles,  and  the  aiTociation  of 
ideas ;  yet,  to  every  rational  mind  properly  difpofed, 
morally  good  actions  muft  for  ever  be  acceptable, 
and  can  never  of  theralelves  offend  ;  and  morally  evil 
aiflions  muft  for  ever  be  diiagreeable,  and  can  never  of 
themfelves  pleafe.  What  is  right  in  actions  and  cha- 
rafters  is  beautiful  and  amiable,  and  gives  pleafure  ; 
what  is  wrong  is  deformed  and  odious,  and  excites  dif- 
guft :  right  and  pleafure,  -ivrong  and  pain,  are  as  diftinct 
as  caufe  and  effeft.  It  is  no  kfs  abfurd  to  maintain, 
that  the  perception  of  virtue  is  nothing  dillinit  from  the 
reception  of  the  pleafure  refulting  from  it,  than  to  infer, 
with  fome  metaphyficians,  that  folidity,  extenfion,  and 
figure,  are  only  particular  modes  of  fenfation,  becaufe 
attended,  whenever  they  are  perceived,  with  fome  fen- 
fations  of  fight  or  touch.  Thus  does  the  author  fhow, 
.  that  moral  beauty  and  deformity  are  real  qualities  of 
certain  actions;  in  which  confifts  their  aptitude  to  pleafe 
or  difguft.  With  refpeft  to  natural  beauty,  he  ob- 
ferve.s,  that  uniformity  amidft  \ariety  pleafes,  becaule 
of  the  natures  of  variety  and  uniformity,  which  are 
fuch,  that  whenever  united,  they  are  adapted  to  pleafe 
every  free  unbiaifed  mhid  that  difcems  them.  He  ac- 
counts for  the  pleafure  they  afford,  without  referring 
them  t«  an  arbitrary  internal  fenfe,  by  the  folIov\ing 
circumftances  that  attend  them.  They  are  more  eafily 
comprehended  by  the  mind  :  order  and  fymmetry  give 
things  their  ftability  and  ftrength,  and  fubferviency  to 
any  valuable  purpofe  ;  regularity  and  order  evidence 
art  and  defign.  Diforder  and  confufion,  whence  de- 
formity avifes,  denote  only  the  negation  of  regularity 
and  order  ;  or  any  arrangement  and  difpofilion  of 
things,  which  are  not  according  to  a  law,  rule,  or 
plan,  'and  prove  not  defign.  Thefe  are  not  pofitively 
dilpleafing;  excqit  ivhers  we  previoufly  expefted  or- 
der, or  where  impotence  or  want  of  {kill  appear,  and 
the  contriver  has  either  failed  of  his  defign  or  executed 
it  ill. 

In  a  work  entitled  Fugitive  Pieces,  is  preferved 
an  efl'ay  on  Bodily  Deformity  by  William  Hay, 
Elq.  who  was  liimfelf  what  he  defcribes,  and  who, 
while  he  rallies  his  own  figure  with  great  pleafantry, 
difcuffes  the  general  fubjeft  in  a  manner  equally  in- 
ftrutlive  and  agreeable.  He  conlrders,  t.  The  natural 
ronfequences  of  bodily  defoniiity  •,  2.  Ho  v  it  affefts 
the  outward  circumftances ;  and,  3.  What  turn  it  gives 
to  the  mind. 

I.  It  is  certain,   that   the  human  frame,  being  warp- 
ed and  difproportioned,  is  leflened  in  ftrength  and  ac- 
tivity,. 
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Defurmity.tlx'ity,  -and  rendered  lefs  fit  for  its  functions.  Scar- 
'•'—\~——  i-Qn  had  invented  an  engine  to  taiie  off  his  hat ;  "  and 
I  wiih  (fays  our  author)  I  could  invent  one  to  buckle 
.ir.y  (hoe,  or  to  take  up  a  thing  from  the  ground,  ^vhich 
I  can  fcarce  do  without  kneeling,  for  I  can  bond  my 
body  no  farther  than  it  is  bent  by  nature.  For  this 
reafon,  when  ladies  drop  a  fan  or  glove,  I  am  not  the 
firft  to  take  it  up  ;  and  often  rellrain  my  inclination  to 
perform  thofe  little  fervices,  rather  than  expofe  my 
fpiderlike  fliape.  And  I  hope  it  ivill  not  be  conftrued 
as  pride,  if  I  do  not  always  rife  from  my  feat  when  I 
ought  :  for  if  it  is  lou',  I  find  fome  trouble  in  it ; 
and  my  centre  of  gravity  is  fo  ill  placed,  that  I  am 
often  like  to  fall  back.  Things  hanging  within  the 
reach  of  others  are  out  of  mine  ;  and  what  they  can 
execute  with  eafe,  I  want  llrength  to  perform.  I 
am  in  danger  of  being  trampled  upon  or  Hilled  in  a 
crowd,  where  my  back  is  a  convenient  lodgment  for 
the  elbow  of  any  tall  perfon  that  is  near.  I  can  fee 
nothing,  and  my  whole  employment  is  to  guard  my 
perfon.  I  have  forborne  to  attend  his  majelly  in  the 
houfe  of  peers  fince  I  was  like  to  be  fqueezed  to  death 
there  againft  the  wall.  I  would  willingly  come  thither 
when  his  majefly  commands,  but  he  is  too  gracious  to 
expeift:  impolhbilities.  Befides,  wdien  I  got  in,  I  can 
never  have  the  pleafure  of  feeing  on  the  throne  one  of 
the  bell  princes  who  ever  fat  on  it.  Thefe,  and  many 
others,  are  the  inconveniences  continually  attending  a 
figure  like  mine.  They  may  appear  grievous  to  per- 
fons  not  ufed  to  them,  but  they  grow  eafier  by  habit  ; 
and  though  they  may  a  little  dirturb,  they  are  not  fuf- 
ficient  to  deftroy  the  happinefs  of  life  ;  of  which,  at 
«n  average,  1  have  enjoyed  as  great  a  fliare  as  molt 
men.  And  perhaps  one  proof  of  it  may  be  my  writing 
this  effay  ;  not  intended  as  a  complaint  againfl;  Provi- 
dence for  my  lot,  but  as  an  innocent  amufement  to 
myfelf  and  others. 

As  to  what  effeft  deformity  may  have  on  the  health, 
it  appears  natural  to  imagine,  that  as  the  inward  parts 
of  the  body  muft  in  fome  meafure  comply  with  the 
outward  mould,  fo  the  form  of  the  latter  being  irregu- 
lar, the  firft  cannot  be  fo  well  placed  and  difpofed  to 
perform  their  functions  ;  and  that  generally  deformed 
perfons  would  not  be  healthy  or  long-lived.  But  this 
-is  a  queflion  beft  determined  by  fads  ;  and  in  this  cafe 
the  inftances  are  too  few  or  unobferved,  to  draw  a  ge- 
neral conclufion  from  them  :  and  health  is  more  than 
is  commonly  thought  in  a  man's  own  power,  and  the 
reward  of  temperance  more  than  the  effedl  of  conftitu- 
tion  ;  which  makes  it  more  difficult  to  pafs  a  judge- 
ment, j^fop  could  not  be  young  when  he  died  •,  and 
might  have  lived  longer  if  he  had  not  been  murdered 
at  Delphi,  The  prince  of  Orange  fcarce  paffed  the 
meridian  of  life,  and  the  duke  of  Luxemburg  died 
about  the  age  of  67.  Ihe  lord  trealurer  Burleigh 
lived  to  78  ;  but  his  fon  the  earl  of  Salifbury,  who 
died  about  15  years  after  him,  could  not  reach  near  that 
age.  It  is  faid  that  Mr  Pope's  father  was  deformed, 
and  he  lived  to  75  :  whereas  the  fon  died  in  middle 
age,  if  he  may  be  faid  to  die  whofe  works  are  immortal. 
"  My  father  (adds  our  author)  was  not  deformed,  but 
affive,  and  my  mother  a  celebrated  beauty ;  and  I,  that 
am  fo  unlike  them,  have  lived  to  a  greater  age,  and 
■daily  fee  my  acquaintance  of  a  ftronger  frame  quitting 
the  llage  before  me.". 
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But  whether  deformity,  abftraftedly  comldered,  be Defui 
ri  lily  prejudicial  to  he;ilth,  in  its  confequences  it  ap-  *—"• 
pears  to  be  molt  commonly  an  advantage.  Deformed 
perfons  have  a  lefs  ihare  of  ftrength  than  others,  and 
therefore  Qiould  naturally  be  more  careful  to  preferve 
it  ;  and  as  temperance  is  the  great  prefervative  of 
health,  it  may  inchiie  them  to  be  more  temperate. 
Another  great  prefervative  of  health  is  moderate  ex- 
ercile,  which  few  deformed  perfons  can  want  Ifrength 
to  perform.  As  a  deformed  perfon  is  not  formed  for 
violent  exercife,  he  is  lefs  liable  to  fuch  diforders  as 
are  tiie  natural  confequence  of  it.  He  will  alfo  efcape 
many  accidents,  to  which  men  of  athletic  make,  and 
who  glory  in  their  ftrength,  are  always  expofing  them- 
fclves  to  make  trial  and  proof  of  it.  If  he  cannot  carry 
an  ox,  like  Milo,  he  will  not  like  Rlilo  be  hand- 
cuffed in  the  oak  by  attempting  to  rend  it.  He  will 
not  be  the  man  that  Ihall  ride  from  London  to  York 
in  a  day,  or  to  Windfor  in  an  hour,  for  a  wager  ;  or 
that  Ihall  be  perpetually  performing  furprifing  long 
journeys  in  a  furprifing  Ihort  time,  for  no  earthly  bu- 
finefs  but  the  pleafure  of  relating  them.  Confcious  of 
his  own  weakneis,  he  will  be  cautious  of  running  into 
places  or  occafions  of  danger.  Nature,  too,  warns  de- 
■  formed  perlons  to  be  careful  not  to  offer  fuch  affronts 
as  may  call  them  forth  into  the  field  of  falfe  hononr, 
where  they  cannot  acquit  themfelves  well  for  want  of 
ftrength  and  agility  ;  and  they  are  fecurer  from  fuch 
affronts  themfelves,  fince  others  will  confider  the  little 
credit  they  will  gain  by  compelling  them  to  appear  on 
that  fcene.  On  the  whole,  therefore,  it  may  be  con- 
cluded, that  deformity  is  a  protection  to  a  man's  health 
and  perfon  ■,  which  (ftrange  as  it  may  appear)  are  bet- 
ter defended  by  feeblenefs  than  ftrength. 

2.  The  influence  of  bodily  deformity  on  a  man's 
fortune  may  next  be  confidered.  Among  the  lower 
clafs,  he  is  cut  off  from  many  profellions  and  employ- 
ments. He  cannot  be  a  foldier,  he  is  under  ftandard ; 
he  cannot  be  a  failor,  he  wants  activity  to  climb  the 
rigging  ;  he  cannot  be  a  chairman  or  porter,  he  wants 
ftrength  to  bear  the  burden.  In  higher  life,  he  is  ill 
qualified  for  a  lawyer,  he  can  fcarce  be  feen  over  the 
bar  :  for  a  divine,  he  may  drop  from  his  haffock  out 
of  fight  in  his  pulpit.  The  improvement  of  his  mind 
is  his  proper  province,  and  his  bufinefs  only  fuch  as 
depends  on  ingenuity.  If  he  cannot  be  a  dancing- 
mafter  to  adjult  the  heels,  he  may  be  a  fchoolmafter  to 
inftrucil  the  head  :  he  cannot  be  a  graceful  actor  on 
the  ftage  ;  but  he  may  produce  a  good  play  :  he  would 
appear  ill  as  a  herald  in  a  proceflion  ;  but  may  pafs  as 
a  merchant  on  the  change  :  he  cannot  undergo  the 
fatigue  of  the  campaign  ^  but  he  may  advife  the  ope- 
rations of  it  :  he  is  deligned  by  nature  rather  to  fleep 
on  Parnaffus,  than  to  defcend  on  the  plains  of  Eolis  : 
he  cannot  be  crowned  at  the  Olympic  games;  but  may 
be  the  Pindar  to  celebrate  them  :  he  can  acquire  no 
glory  by  the  fword  ;  but  he  may  by  the  pen,  and  may 
prow  famous  by  only  relating  thole  exploits  ivhich  are 
beyond  his  power  to  imitate. 

Lord  Bacon  (that  extenfive  and  penetrating  genius 
who  pointed  out  every  part  of  nature  for  examination), 
in  his  Effay  on  Deformity,  fays,  "  that  in  their  fupe- 
riors  it  quencheth  jealoufy  towards  them,  as  perfons 
that  they  think  they  may  at  pleafure  defpife  j  and  it 
layeth  their  competitors  and  emulators  afleep,  as  never 

believing 
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J)«forinit>.  believing  tliey  fliould  be  in  a  poflibillty  of  advancement 
^""'V  till  they  fee  them  in  poireffion."  Bat  it  is  mucli  to 
be  doubted  whether  this  is  not  more  than  counlerb.i- 
ianced  by  the  contempt  of  the  world,  which  it  requires 
no  mean  parts  to  conquer ;  for  if  (as  has  been  dud')  a 
nood  perfon  is  a  letter  of  recommendation,  deformity 
muft  be  an  obftruclion  iu  the  way  to  favour.  In  this 
refpecl,  therefore,  deformed  perfons  fet  out  in  the 
world  to  a  difadvantage  ;  and  they  muft  firft  furmount 
the  prejudices  of  mankind  before  they  can  be  upon  a  par 
with  others,  and  mull  obtain  by  a  courfe  of  behavi- 
our that  regard  which  is  paid  to  beauty  at  firft  fight. 
Wlien  this  point  is  once  gained,  the  tables  are  turned, 
and  then  the  game  goes  in  their  favour  :  for  others, 
feniible  of  their  injuftice  to  them,  no  fooner  find  them 
better  than  they  expefted,  than  they  believe  them 
better  than  they  are  ;  whereas  in  the  beautiful  perfon 
they  fometimes  find  themfelves  impofed  upon,  and  are 
angry  that  they  have  worlliipped  only  a  painted  idol. 
For  (again  take  Lord  Bacon's  words)  "neither  is  it 
almolf  feen,  that  very  beautifiil  perfons  are  otherwife 
of  great  virtue  :  they  prove  accomplilhed,  but  not  of 
great  fpirit  ;  and  ftudy  rather  behaviour  than  virtue. 
Whereas  deformed  perfons,  if  they  be  of  fpirit,  will 
free  themfelves  from  fcom,  which  muft  be  either  by 
virtue  or  malice  ;  and  therefore  let  it  not  be  marvelled 
if  they  fometimes  prove  excellent  perfons,  as  was  Age- 
filaus,  Zanger  the  fon  of  Solomon,  JE.(op,  Gafca  pre- 
fident  of  Peru ;  and  Socrates  may  likewife  go  amongft 
them,  with  others."  Nay,  he  fays,  "  in  a  great  wit 
deformity  is  an  advantage  to  rifing  j"  and  in  another 
part  of  his  works,  "  that  they  who  by  accident  have 
fome  inevitable  and  indelible  mark  on  their  perfons  or 
fortunes,  as  deformed  people,  baftards,  &c.  if  they 
want  not  virtue,  generally  prove  fortunate." 

Oftiorn,  in  his  Hiftorical  Memoirs  of  (^ueen  Eliza- 
beth, informs  us,  that  "  (he  chofe  the  goodliefl  per- 
fons for  her  houfehold  fervants  :  but  in  her  counfel- 
lors  did  not  put  by  fufficiency,  though  accompanied 
with  a  crooked  perfon  ;  as  it  chanced  in  a  father  and 
a  fon  of  the  Cecils,  both  incomparable  for  prudence." 
It  is  well  known  the  queen  ^vould  make  the  father 
(Burleigh)  fit  in  her  prefence ;  telling  him  that  (he  did 
not  ufe  him  for  his  legs  but  his  head.  But  the  fon 
(afterwards  lord  treafurer  and  earl  of  Salilbury)  was 
not  fo  civilly  treated  by  the  populace ;  and  j^  an  in- 
ftance,  not  only  that  envy  purfues  a  great  man,  but 
that  the  higheft  poll  cannot  redeem  a  deformed  one 
from  contempt :  it  attends  him  like  his  Ihadow,  and 
like  that  too  is  ever  reminding  him  of  his  ill  figure, 
which  is  often  obiefted  for  want  of  real  crimes.  For 
the  fame  writer  fays  of  the  fame  great  man,  "  that  the 
misfortunes  accompanying  him  from  his  birth,  did  not 
a  little  add  to  that  cloud  of  detraction  that  fell  upon 
all  that  he  faid  or  did  ;  a  raulft  in  nature,  like  an  optic 
fpeflacle,  multiplying  much  in  the  fight  of  the  people 
the  apparitions  of  ill."  Nor  was  this  contempt  buried 
with  him  :  it  trampled  on  his  allies,  and  infulted  his 
grave ;  as  appears  by  an  epitaph,  which  Olborn  cites, 
Vol.  VII.  Part  I. 
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as  void  of  wit  as  it  is  full  of  Icurrility  •,  in  one  j^Jie  of '^ef'"'-'"''.' 
which   there   is   an  epithet,  not  fo  elegant  as  dcfcrip-  ^— — v— ' 
tive  of   his  perfon,    viz.    "  Litlle   BjlTive  Rjbin   that 
^vas  fo  great." 

Such  contempt  in  general,  joined  with  the  ridicuie 
of  the  vulgar,  is  another  certain  confequence  of  bodily 
deformity  ;  for  men  naturally  deipife  what  appears  lcl» 
beautiful  or  ulefol,  and  their  pride  is  gratilied  when 
they  Ite  fuch  foils  to  their  own  perfons.  It  is  this 
ftnfe  ot  fuperiority  which  is  teftifieJ  by  laughter  in  the 
lower  fort ;  while  their  betters,  who  know  hoiv  little 
any  man  whatfoever  hath  to  boall  of,  are  retrained  by 
good  fenfe  and  good  breeding  from  fuch  an  infult. 
But  it  is  not  eafy  to  fay  why  one  Ipecics  of  deformity 
Ihould  be  more  ridiculous  than  another,  or  why  the 
mob  fliould  be  more  merry  with  a  crooked  man,  than 
with  one  that  is  deaf,  lame,  fquinting,  or  purblind.  It  is 
a  back  in  alto  relievo  that  bears  all  the  ridicule ;  though 
one  would  think  a  prominent  belly  a  more  reafonable 
objeft  of  it,  fince  the  laft  is  generally  the  effeft  of  in- 
temperance, and  of  a  man's  dwn^'  creation.  Socrates 
was  ugly,  but  not  contemned  ;  and  Philopcemen  (a)  of 
very  mean  appearance,  and  though  contemned  on  that 
account  not  ridiculed  :  for  Montaigne  fays,  "  111  fea- 
tures are  but  a  fuperficial  uglinels,  and  of  little  cer- 
tamty  in  the  opinion  of  men  ;  but  a  deformity  of 
limbs  is  more  fubtlantial,  and  ftrikes  deeper  in."  As 
it  is  more  uncommon,  it  is  more  remarkable  ;  and  that 
perhaps  is  the  true  reafon  why  it  is  more  ridiculed  by 
the  vulgar. 

5.  The  lafl  confideration  on  this  fubjeft  relates  to 
thole  palfions  and  affections  which  molt  naturally  re- 
fult  from  deformity.  Lord  Bacon  obferves,  that  "  de- 
formed perfons  are  commonly  even  with  nature  ;  for 
as  nature  hath  done  ill  by  them,  fo  do  they  by  nature, 
being  for  the  molf  part  (as  the  fcripture  faith)  volil  of 
natural  affeBi'jn.''''  But  (fays  IMr  Hay)  "  I  can  neither 
find  out  this  pafTage  in  fciipture,  nor  the  reafon  of  it  ; 
nor  can  1  give  my  alTent  or  negative  to  a  propolition, 
till  I  am  well  acquainted  with  the  terms  of  it.  If  by 
natural  alfetlion  is  here  meant  univerfal  benevolence, 
and  deformity  neceffarily  implies  a  want  of  it,  a  de- 
formed perfon  muft  then  be  a  complete  monfter.  But 
however  common  the  cafe  may  be,  my  own  fenfations 
inform  me  that  it  is  not  univerfally  true.  If  by  natu- 
ral affeclion  is  meant  a  partial  regard  tor  individuals,  I 
believe  the  remark  is  judicious,  and  founded  in  hu- 
man nature.  Deformed  perfons  are  defpifed,  ridiculed, 
and  ill-treated  by  others ;  are  feldom  favourites,  and 
commonly  moft  neglefted  by  parents,  guardians,  and 
relations  ;  and  therefore  as  they  are  not  indebted  for 
much  fondnels,  it  is  no  wonder  if  they  repay  but  little. 
It  is  the  command  of  fcripture,  TSiot  to  fet  our  affetiions 
on  things  beluw ;  and  it  is  the  voice  of  reafon  not  to 
overvalue  \vhat  we  mull  fbon  part  with  ;  therefore,  to 
be  fo  fond  of  others  as  not  to  be  able  to  bear  their  ab- 
fence,  or  to  furvive  them,  is  neither  a  religious  nor  mo- 
ral duty,  but  a  childifli  and  womanilh  weaknefs ;  and 
I  muft  congratulate  deformed  perfons,  who,  by  ex- 
Q.  ample, 


(a)  Coming  to  an  inn,  where  he  was  expected,  before  his  attendants,  the  millrefs  of  the  houfe  feeing  a 
plain  perfon  of  very  mean  afpecl,  ordered  him  to  aflift  in  getting  things  ready  for  Philopcemen.  His  attendants 
finding  him  fo  employed,   he  told  them  he  was  then  paying  the  tribute  of  his  uglinels,     Plutarch, 
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Bcformit)'.  ample,  are  early  taught  another  leffon.      And  I   uill 
'  no^^■  lav  open  m}'  own  heart  to  the  reader,  that  he  may 

judge  i£^ord  Bacon's  pofition  is  verified  in  me. 

"  I  Iiope  it  proceeds  not  from  a  malignity  ot  heart ; 
but.  I  never  am  much  affefted  with  the  common  ac- 
cidents of  life,  whether  they  befal  myfelf  or  others. 
I  am  little  moved  when  I  hear  of  death,  lofs,  or  mif- 
fortUTie  ;  1  think,  the  cafe  is  common. 

Tritus,  et  e  medio  fortunes  duBus  aceruo  ; 

Juv.  Sat.  xiii. 

And  as  it  is  always  likely  to  happen,  I  am  not  fur- 
priied  ^vhen  it  does.  If  I  fee  a  perfon  cry  or  beat  his 
breaft  on  any  fuch  occafion,  I  cannot  bear  him  com- 
pany J  but  am  not  a  Democritus  to  laugh  at  his  folly. 
I  read  of  battles  and  fields  covered  with  flain ;  of  cities 
dcllroyed  by  fword,  famine,  pelHlence,  and  earthquake  ; 
I  do  not  ihed  a  tear ;  I  luppofe  it  is  becaufe  they  are 
the  ufual  llorms,  to  which  the  human  fpecies  are  ex- 
pofed,  proceeding  from  the  juft  judgments  of  God,  or 
the  mlftaken  and  falfe  principles  of  rulers.  I  read  of 
perfecutions,  tortures,  murders,  maffacres  ;  my  com- 
paflion  for  the  fulFerers  is  great,  but  my  tears  are 
Hopped  by  refentraent  and  indignation  againft  the  con- 
trivers and  perpetrators  of  fuch  horrid  a(;iions.  But 
there  are  many  things  that  bring  tears  into  my  eyes 
■whether  I  will  or  no  j  and  when  I  reflect,  I  am  often 
at  a  lofs  in  fearching  out  the  fecret  fource  from  whence 
they  flow.  What  makes  me  weep  (for  weep  I  do) 
when  I  read  of  virtue  or  innocence  in  diftrefs  ;  of  a 
good  man  helplefs  and  forfakcn,  unmoved  by  the  great- 
eft  infults  and  cruelties,  or  courageoully  lupporting 
himfelf  againft  oppreffion  in  the  article  of  death  ?  I 
fuppofe  it  is  to  fee  vice  triumphant,  and  virtue  fo  ill 
rewarded  in  this  life.  May  I  judge  by  myfelf,  I 
fhould  imagine  that  few  fincere  Chriftians  could  read 
the  fufferings  of  their  Saviour,  or  Englilhmen  thofe  of  a 
Cranmer,  Ridley,  or  Latimer,  without  tears ;  the  firft 
dying  to  eftablilh  his  religion,  the  laft  to  refcue  it  from 
corruption.  When  I  read  of  Regulus  returning  to  tor- 
ment, and  John  of  France  to  imprifonment,  againft  the 
perfuafion  of  friends,  to  keep  faith  with  their  enemies, 
I  weep  to  think  there  is  fcarce  another  inftance  of  fuch 
exalted  virtue.  Thofe  who  often  hear  me  read,  know 
that  my  voice  changes,  and  my  eyes  are  full,  when  I 
meet  with  a  generous  and  heroic  faying,  a£lion,  or  cha- 
rafter,  efpecially  of  perfons  whole  example  or  command 
may  influence  mankind.  I  weep  when  I  hear  a  Titus 
fay,  that  he  had  loft  the  day  in  which  he  did  no  good  ; 
when  Adrian  tells  his  enemy,  that  he  had  efcaped  by 
hJs  being  emperor  ;  or  Louis  XIL  that  he  is  not  to 
revenge  the  afiront  of  the  duke  of  Orleans.  Thefe  are 
the  firft  inftances  that  happen  to  occur  to  me  :  I  might 
recoUeft  many,  too  many  to  infert  in  this  eflay  ;  yet 
all  are  but  few,  compared  to  inftances  of  cruelty  and 
revenge  ;  perhaps  I  am  concerned  that  they  are  fo 
rare  ;  perhaps  too  I  iu-.vardly  grieve  that  I  am  not  in 
a  fituation  to  do  the  like.  I  am  entertained,  but  not 
moved,  when  I  read  Voltaire's  Hiftory  of  Charles  XII. 
but  I  melt  into  tears  on  reading  Hanway's  charatler 
of  his  antagonift  Peter  tVe  Great.  The  firft  is  a  ftory 
of  a  madman  5  the  other  of  a  father,  friend,  and  bene- 
faftor  of  his  people  •,  whofe  chara£ler  (as  the  author 
ebferves  in  the  conclufion  of  it)  will  command  the  ad- 
KuratJon  of  all  fu««e«dln^  geuerauons ;  and  I  fuppoft 
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I  lament,  that  God  is  pleafed  to  advance  to  royalty  fo  Bcformhy. 
few  fuch  inftruments  of  good  to  mankind,  v-    ^ 

Again  ;  "  I  am  uneafy  when  I  fee  a  dog,  a  horfe, 
or  any  other  animal,  ill-treated  :  for  I  conilder  them 
as  endued  with  quick  fenfe,  and  no  contemptible  lliare 
of  reafon  j  and  that  God  gave  man  dominion  over 
them,  not  to  play  the  tyrant,  bitt  to  be  a  good  prince, 
and  promote  the  happinefs  of  his  fubjefls.  But  I  am 
much  more  uneafy  at  any  cruelty  to  my  own  fpecies  •, 
and  heartily  wiih  Procridles  diftiplined  in  his  own 
bed,  and  Phalaris  in  his  bull.  A  man  bruifed  all 
over  in  a  boxing  match,  or  cut  to  pieces  in  fighting  a 
prize,  is  a  ftiocking  fpeflacle  ;  and  I  think  I  could 
ivith  lefs  horror  fee  a  thouland  fall  in  battle,  than  hu- 
man nature  thus  depreciated  and  difgraced.  Violence, 
when  exerted  in  \vantonnefs  or  paflion,  is  brutality  ; 
and  can  be  termed  bravery  only  when  it  is  fanftioned 
by  juftice  and  neceflity. 

"  I  have  been  in  a  fituation  to  fee  not  a  little  of  the 
pomp  and  vanity,  as  well  as  of  the  neceffity  and  mifery, 
of  mankind  :  but  the  laft  only  aflfefi  me  ;  and  if,  as  a 
magiftrate,  I  am  ever  guilty  of  partiality,  it  is  in  fa- 
vour of  the  poor.  When  I  am  at*  church  among  my 
poor  but  honeft  neighboitfs  in  the  country,  and  fee 
them  ferious  in  performing  the  ceremonies  prefcribed, 
tears  fometimes  fteal  down  my  cheek,  on  reflefting, 
that  they  are  doing  and  hearing  many  things  they  do 
not  underftand,  while  thofe  who  underftand  them 
better  negleft  them  ;  that  they,  who  labour  and  live 
hard,  are  more  thankful  to  heaven  than  thole  who  fare 
luxurioufly  on  the  fruits  of  their  labour  5  and  are  keep- 
ing and  repeating  the  fourth  commandment  at  the  very 
inftant  the  others  are  breaking  it. 

"  Thefe  are  fome  of  the  ienfations  I  feel  ;  which  I 
have  freely  arid  fairly  difclofed,  that  the  reader  may 
judge  how  far  I  am  an  inftance  of  a  deformed  perfou 
wanting  natural  aflFeftion.  And  I  am  a  good  fubjeft  of 
fpeculation  ;  becaufe  all  in  me  is  nature  :  for  to  own 
the  truth,  I  have  taken  but  bttle  pains  (though  I 
ought  to  have  taken  a  great  deal)  to  correft  my  natural 
detefts. 

"  Lord  Bacon's  ne.xt  pofition  is,  *  Thst  deformed 
perfon  b  are  extremely  bold  :  firft  in  their  own  defence, 
as  being  expofed  to  icom  ;  but  in  procefs  of  time  by  a 
general  habit.'  This  probably  is  fo  among  the  infe- 
rior for%  who  are  in  the  way  of  continual  infults  ;  for 
a  return  of  abufe  is  a  natural  weapon  of  lelf-defence, 
and  in  fome  meafure  juftified  by  the  law  of  retaliation  : 
To  upbraid  a  man  with  a  perfonal  defefl,  which  he 
cannot  help,  is  alfo  an  immoral  aft  ;  and  he  who  does 
it,  has  reafon  to  expeft  no  better  quarter  than  to  hear 
of  faults,  which  it  was  in  his  own  power  not  to  com- 
mit. But  I  find  this  obfervation  far  from  being  veri- 
fied in  myfelf :  an  unbecoming  ballifulnefs  has  been  the 
confequence  of  my  ill  figure,  and  of  the  worfe  manage- 
ment of  me  in  my  childhood.  I  am  always  uneafy 
when  any  one  looks  ftedfaftly  on  fo  bad  a  pifture  ; 
and  cannot  look  with  a  proper  confidence  in  the  face 
of  another.  I  have  ever  reproached  myfelf  with  this 
weaknefs,  but  am  not  able  to  correft  it.  And  it  may 
be  a  difadvantage  to  a  man  in  the  opinion  of  thofe  he 
converfes  with  ;  for  though  true  modefty  is  amiable, 
tlie  falfe  is  liable  to  mifconftruftion  :  and  when  a  man 
is  out  of  countenance  for  no  reafon,  it  may  be  imagi- 
0«'4  ibnt  \x  has  ioHK  ba^  reafon  for  being  fo.      In 

point 
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Bcformrty.  point  of  affurancc,  I  am  indeed  a  pcrfccl  riddle  to  my- 
'~~~~  felf ;  for  I,  who  fe;l  a  reluflance  in  cofling  a  draw- 
ing-room, or  in  opening  my  mouth  in  private  compa- 
ny before  perfons  with  ivhom  I  am  not  well  acquaint- 
ed, find  little  in  delivering  my  fentimcnts  in  public, 
and  expofing  mv  difcourfe,  often  as  trirling  as  ray  pcr- 
fon,  to  the  ears  of  a  thoufand.  From  what  caule  this 
proceed*:,  I  know  not  :  it  may  be  partly  from  hopes 
of  wiping  off  any  ill  imprelfion  from  my  pcrfon  by  my 
difcourfe,  partly  from  a  fenfe  of  doing  my  duty,  and 
partly  from  a  feciirity  in  public  alTemblies  from  any 
grofs  perfonal  refletlion. 

"Lord  Bacon  compares  the  cafe  of  deformed  per- 
fons to  that  of  eunuchs ;  '  in  whom  kings  were  wont- 
to  put  great  truft  as  good  fpies  and  whifperers ;  for 
they  that  are  envious  towards  all,  are  more  obfequious 
and  officious  towards  one,'  But,  with  fubmilTion  to 
fo  good  a  judge  of  human  nature,  I  own  I  can  difcover 
no  uncommon  qualification  in  them  for  fpies  ;  and  ve- 
ry few  motives  to  envy  peculiar  to  themfelves.  Spies 
fubmit  to  that  bafe  and  ungenerous  oflice,  either  for 
the  fake  of  intereft  or  power  :  if  for  intereft,  it  is  to 
gratify  their  covetoufnefs ;  if  for  power,  their  ambi- 
tion or  revenge ;  which  palTions  are  not  confined  to 
the  eunuch  or  deformed,  but  indifcriminately  feize  all 
clafTes  of  men.  Envy  too  may  prompt  a  man  to  mean 
aftions,  in  order  to  bring  down  the  perlon  envied  to 
his  own  level ;  but  if  it  is  on  account  of  fuperiority  of 
fortune  it  will  operate  alike  on  men  of  all  ihapes. 
Eunuchs  have  but  one  peculiar  motive  to  envy  ;  but 
that  (as  Lord  Bacon  expreffes  it)  makes  them  envious 
towards  all ;  becaufe  it  is  for  a  plealure  ^vhich  all  but 
themfelves  may  enjoy.  Deformed  perfcms  are  de- 
prived only  of  beauty  and  flrength,  and  therefore 
thofe  alone  are  to  be  deemed  the  extraordinary  mo- 
tives to  their  eirvy  ;  for  they  can  no  more  be  beautiful 
or  ftrong  than  eunuchs  be  fuccefsful  lovers.  As  to 
myfelf,  whatever  fparks  of  envy  might  be  in  my  con- 
ftitution,  they  are  now  entirely  extinguilhed  ;  for,  by 
frequent  and  ferious  relleftions,  I  have  long  been  con- 
vinced of  the  fmall  value  of  moft  things  which  men  va- 
lue the  moft. 

"  There  is  another  paflion  to  which  deformed  per- 
lons  feem  to  be  more  expofed  than  to  envy  ;  which  is 
jealoufy :  for  being  confcious  that  they  are  lefs  amia- 
ble than  others,  they  may  naturally  fufpeft  that  they 
are  lefs  beloved.  I  have  the  happinefs  to  fpeak  this 
from  conjecture,  and  not  from  experience  ;  for  it  ^vas 
my  lot,  many  years  ago,  to  marry  a  young  lady,  very 
pioully  educated,  and  of  a  very  diftinguilhed  family, 
and  whofe  virtues  are  an  honour  to  her  family  and  her 
fex  :  lo  that  I  had  never  any  trial  of  my  temper,  and 
can  only  guefs  at  it  by  emotions  I  have  felt  in  mv 
younger  days  ;  when  ladies  have  been  more  liberal  of 


their  fmilcs  to  thofe  whom  I  thought,  in  every  refpecl  De'ormi;*. 
but  pcrfon,  my  inferiors."  '  """^ 

The  mofl  uli-.ful  inference  from  all  this  lo  a  deform- 
ed peifon  is,  to  be  upon  his  guard  againft  thofe  frail- 
ties to  which  he  is  more  particularly  expofed  •,  and  to 
be  careful,  that  the  outward  frame  do  net  dillort  the 
foul.  Orn'ii/um  cj!  (lays  Juvenal),  ut  fit  mem  fntia  in 
corpore  fano,  "  Let  us  pray  for  a  found  ninid  hi  u 
healthy  body  :"  and  every  deformed  perlon  fliculd  ndd 
this  petition,  ut  Jit  mens  rcfla  in  corpore  citrvo,  for  "  an 
upright  mind  in  a  crooked  one."  And  let  him  fre- 
quently apply  to  himfelf  this  article  of  felf-examina- 
tion,  Lenlor  el  mc/iorjis,  accedente  JeiieBa  ?  "  As  age 
approaches,  do  your  temper  and  morals  improve  ?"  It 
is  a  duty  peculiarly  incumbent  j  for  if  beauty  adds 
grace  to  virtue  itfelf,  vice  muft  be  doubly  hideous  in 
deformity. 

Ridicule  and  contempt  are  a  certain  confequence  of 
deformity  ;  and  therefore  ivhat  a  perfon  cannot  avoid, 
he  ihould  learn  not  to  regard.  He  fliould  bear  it  like 
a  man  ;  forgive  it  as  a  Chriftian  ;  and  confider  it  as  a 
philufopher.  And  his  triumph  will  be  complete,  if  he 
can  exceed  others  In  plealantry  on  hinifclf.  Wit  will 
give  over  uhen  it  ^ggg  itfelf  outdone  j  and  fo  mil  ma- 
lice when  it  finds  iWRis  no  effecf :  and  if  a  man's  be- 
haviour afford  no  caufe  of  contempt,  it  will  fall  upon 
thofe  who  condemn  him  without  caufe. 

Inlfead  of  repining,  therefore,  a  deformed  perfon 
ought  to  be  thankful  to  Providence  for  giving  him 
fuch  a  guard  to  his  virtue  and  repofe.  Thoufands  are 
daily  ruined  by  a  handfome  perfon  ;  for  beauty  is  a 
flower  that  every  one  wants  to  gather  in  Its  bloom, 
and  fpares  no  pains  or  flratagem  to  reach  it.  All  the 
poetical  ftories  concerning  It  have  their  moral.  A 
Helen  occafions  war  and  confufion  ;  the  Hyacinths 
and  Ganymedes  are  feized  on  for  catamites ;  the  En- 
dymions  and  Adonlfes  for  gallants  ;  NarcifTus  can  ad- 
mire nobody  but  himfelf,  and  grows  old  before  he  is 
ctfffd  of  that  pafTion.  Who  Is  a  If  ranger  to  the  ftory 
of  Lucretia  killing  herfelf  for  her  violated  chaftity  ? 
or  of  Virginia  killed  by  her  father  to.  prcferve  it  ?  In 
thofe  circumftances,  fays  Juvenal,  Ihe  might  wilh  to 
change  perfons  with  Rutila,  the  only  lady  we  know 
among  the  ancients  celebrated  for  a  hump-back.  The 
handfomeft  men  are  chofen  for  eunuchs  and  gallants  j 
and  when  they  are  catched  in  exerclfing  the  lull  func- 
tion, both  (b)  Horace  and  Juvenal  inform  you  of  the 
penalties  and  indignities  they  undergo.it  Silius  (c) 
was  converted  by  the  infatlable  MefTallna^'into  a  hul- 
band  ;  and  Sporus,  by  the  monfter  Nero,  into  a  v,  Ife. 
The  laft  mentioned  poet  (bows  that  praying  for  beau- 
ty is  praying  for  a  curfe  ;  and  (d)  Perfius  refufes  to 
join  in  fuch  a  prayer  :  and  has  not  the  deformed  per- 
fon reafon  to  thank  his  ifars,  which  have  placed  him 
Q^  2  more 


(b)  HIc  fe  praecipltem  te£lo  dedit  :  ille  flagellis 
Ad  mortem  c;efus :  fugiens  hie  decidit  acrem 
Pr<edonum  in  turbam  :  dedit  hie  pro  corpore  nummos : 
Hunc  permlnxerunt  calones  :   quin  etiam  illud 
Accidit,  ut  ciudam  telles  caudamque  falacera 

Demetcret  ferrum. -Hor.  Sat.  ii.  lib.  i, 

(^uofdam  moechos  et  mugllis  intrat,        J«^,  ib. 


(c) 


Optlmus  hie  et  formofilTimus  idem 


Gentis  Patrlcl;e  rapitur  mifer  extinguendus 

MeffalinrE  oculis. ']"''■'.  Sat.  x, 

(d)  Hunc  optent  generum  Rex  et  Regina  :   puellw 
Hunc  rapiant  :  quicquid  ealcaverit  hie,  rofa  fiat  : 
Aft  ego  nutrici  non  mando  vota  ;  negato 
Jupiter  hoeCilll Pt:rf,  Sat.  ii. 
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Deioraiity   more   out  of  danger  llian  even  virtue   could  ?  for  that 
''         could  not  guard  ;)  Jofcpb,  an   (e)  Hippolytus,  a  Bel- 
krophon,  und  others,  agahifl;   the  revenge  of  llighted 
love.  " 

Another  great  advantage  of  deformity  is,  that  it 
tends  to  the  improvement  of  the  mind.  A  man  that 
cannot  fliinc  in  his  perfon,  will  have  recourfe  to  his  un- 
derflanding  \  and  attempt  to  adorn  that  part  of  him, 
•.vhich  alone  is  capable  of  ornament.  When  his  am- 
bition prompts  him  to  begin,  with  Cowley,  to  alk  him- 
'c!f  this  qucllion, 

AVhat  fhall  I  do  to  be  for  ever  known, 
And  make  the  age  to  come  my  own  ?— 

on  looking  about  him,  he  will  find  many  avenues  to 
the  teinple  of  fame  barred  againil  him  ;  but  fome  are 
iiill  0]ien  through  that  of  virtue  ;  and  thofe,  if  he  has 
a  right  ambition,  he  will  mofl;  probably  attempt  to 
pafs.  The  more  a  man  is  ina£live  in  his  perfon,  the 
more  his  mind  will  be  at  work  ;  and  the  time  which 
others  fpend  in  aftion,  he  will  pafs  in  lludy  and  con- 
templation :  by  thefe  he  may  acquire  wifdoni  ;  and  by 
wifdom,  fame.  The  name  of.  Socrates  is  as  much 
founded  as  thofe  of  Alexander  and  Caefar;  and  is  re- 
corded in  much  fairer  charafters^JBHe:  gained  renoivn 
by  wifdom  and  goodnefs  ;  they  by  tyranny  and  op- 
preffion ;  he  by  inftrufting,  they  by  deftroying,  man- 
kind :  and  happy  it  is,  that  their  evil  deeds  were  con- 
fmcd  to  their  lives  ;  while  he  continues  to  inftruft  us 
to  this  day.  A  deformed  perfon  will  naturally  con- 
Jidsr  where  his  (Irength  and  his  foible  lie  :  and  as  he 
is  well  acquainted  with  the  lad,  he  will  ealily  find  out 
the  fiift  ;  and  mull  know,  that  (if  it  is  anywhere)  it  is 
not  like  Samfon's,  in  the  hair ;  but  mull  be  in  the 
lining  of  the  head.  He  will  fay  to  himfelf,  "  I  am 
weak  in  perfon  ;  unable  to  ferve  my  country  in  the 
field,  I  can  acquire  no  military  glory  ;  but  I  may, 
like  Socrates,  acquire  reputation  by  wifdom  and  pro- 
bity :  let  me  therefore  be  wife  and  honcft.  My  fifwe 
is  very  bad  j  and  I  fliould  appear  but  ill  as  an  orator 
either  in  the  pulpit  or  at  the  bar  ;  let  me  therefore 
pafs  my  time  in  my  lludy,  either  in  reading  what  may 
improve  myfclf,  or  in  writing  what  may  entertain  or 
inftruft  others.  I  have  not  the  ftrength  of  Hercules, 
nor  can  I  rid  the  world  of  fo  many  monfters  ;  but  per- 
haps I  may  get  rid  of  fome  that  infefl  myfelf.  If  I 
cannot  draw  out  Gacus  from  his  den,  I  may  pluck  the 
villain  from  my  own  breall.  I  cannot  cleanfe  the  fta- 
ble  of  AugfflB  :  but  I  may  cleanfe  my  own  heart  from 
fdth  and  impurity  :  I  may  demolilh  the  hydra  of  vices 
within  me;  and  Ihould  be  careful  too,  that  while 
1  lop  off  one,  I  do  not  fuffer  more  to  grow  up  in  its 
ftead.  Let  me  be  ferviceable  in  any  way  that  I  can  ; 
and  if  I  am  fo,  it  rnay,  in  Ibme  meafure,  be  owing  to 
my  deformity  ;  which  at  lead  llujuld  be  a  reftraint  on 
my  conduft,  left  my  conduft  make  me  more  deform- 
ed." 

Few  perfons  have  a  houfc  entirely  to  their  mind  j 
f>r  the  apartments   jn    it  dlfpofed  as  they  could  wifli. 
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And  there  is  no  deformed  perfon,  who  does  not  wiih  Defoftion 
that  his  foul  had  a  better  habitation  ;  which  is  fome- 
timcs  not  lodged  according  to  its  quality.  Lord 
Clarendon  fays  of  Sir  Charles  Cavendilh  (brother  to 
the  marquis  of  Newcaftle),  that  he  ivas  a  man  of  the 
noblell  and  largetl  mind,  though  of  the  leaft  and  mod 
inconvenient  body  that  lived.  And  every  body  knows, 
that  the  late  prince  of  Orange  had  many  amiable  qua- 
lities. Therefore,  in  jullice  to  fuch  perfons,  we  muft 
fuppofe  that  they  did  not  repine  that  their  tenements 
were  not  in  a  more  regular  ilyle  of  architeilure.  And 
let  every  deformed  perfon  comfort  himfelf  with  re- 
Heeling,  that  though  his  foul  hath  not  the  moft  conve- 
nient and  beautiful  apartment,  yet  that  it  is  habitable ; 
that  the  accommodation  will  lerve  as  an  inn  upon  the 
road  ;  that  he  is  but  tenant  for  life,  or  (more  properly) 
at  will  ;  and  that,  while  he  remains  in  it,  he  is  in  a 
ftate  to  be  envied  by  the  deaf,  the  dumb,  the  lame, 
and  the  blind. 

DEFOSSION  {Defojp.o),  the  puniflmwU  of  bury- 
ing alive,  intlifted  among  the  Romans  on  veftal  vir- 
gins guilty  of  incontlnency.  It  is  alfo  a  cuftom  among 
the  Hungarians  to  inflift  this  punifument  on  xvomen 
convifted  of  adultery.  Heretics  were  alfo  punillied  in 
this  manner.      See  Burying- Alive. 

DEGENERATION,  or  Degenerating,  in  ge- 
neral, denotes  the  growing  worfe,  or  lofing  fome  valu- 
able qualities  whereof  a  thing  was  formerly  pcffefled. 
Some  naturalifts  have  been  of  opinion,  that  things  are 
capable  of  degenerating  into  quite  a  diftinft  fpecies  j 
but  this  is  a  mere  chimera.  All  that  happens  in  the 
degeneration  of  a  plant,  for  inflance,  is  the  lofing  its 
ulual  beauty,  colour,  fmell,  &c.  a  circumftance  entire- 
ly owing  to  its  being  planted  in  an  improper  foil,  cli- 
mate, &c. 

DEGLUTITION,  the  afllon  of  fwallowing.  See. 
Akatomy  Index. 

DEGRADATION,  in  our  law-books  called  dif- 
gradation  and  depofitwn,  the  aft  of  depriving  or  drip- 
ping a  perfon  for  ever  of  a  dignity  or  degree  of  ho- 
nour, and  taking  away  the  title,  badge,  and  pri\'ileges 
thereof. 

The  degradation  of  a  peer,  a  priell,  a  knight,  a 
gentleman,  an  officer,  &c.  are  performed  with  divers 
ceremonies.  That  which  anciently  obtained  in  degra 
ding  a  perfon  from  his  nobility  is  very  curious.  It 
was  praftifed  in  the  time  of  Francis  I.  upon  Captain 
Fangel,  who  had  in  a  cowardly  manner  given  up  Fon- 
tarabia,  whereof  he  was  governor.  On  this  occafion, 
20  or  30  cavaliers,  without  blemiih  or  reproach,  were 
alTembled  ;  before  whom  the  gentleman  was  accufed 
of  treafon  and  breach  of  faith  by,a  king-at-arms.  Two 
fcaffolds  were  eredted  ;  the  one  for  the  judges^  he- 
ralds, and  purfuivants ;  and  the  other  for  the  guilty 
cavalier,  who  was  armed  at  all  points,  and  his  Ihield 
placed  on  a  flake  before  him,  reverfcd  v.ith  the  point 
upwards.  On  one  fide  affilled  I :  priefts  in  fmplices, 
who  fung  the  vigils  of  the  dead.  At  the  clofe  of  eaclh 
pialm  they  made   a  paufe,  during  wliich  the  officers  of 

arms 


(e)  ■  Q^iid  profuit  olim 

Hippolyto  grave  propofitum  ?   Q^uid  Bellerophonti. 
Srubuit  ncmpe  hac,  feu  faftidia  repulfa : 


Nee  St-henobaa  minus  quam  CrelTa  eyxanduit,  et  fr 
Concuffcr?  amba-.— — — — 'j>n',  Sfit  x, 
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Deeradi-  arms  flrii>^td  ihc  condfmncJ  of  forr.c  pifct  of  his  ;,r- 
^'°^-  niour,  beginning  with  the  helmet,  mid  proceeding 
"  thus  till  he  was  quite  difarraed  ;  which  done,  they 
broke  his  fhield  in  three  pieces  ^vith  a  hammer.  Then 
the  kinjT-at  arms  emptied  a  bafon  of  hot  water  on  the 
criminal's  head  5  and  the  judges,  putting  on  mourning 
habits,  went  to  the  church.  This  done,  the  degraded 
was  drawn  from  off  the  fcaffold  with  a  rope  tied  under 
his  arm-pits,  laid  on  a  bier,  and  covered  with  mortu- 
ary clothes;  the  prieft  fingirg  fome  of  the  prayers  for 
the  dead ;  and  then  he  was  delivered  to  the  civil 
judge  and  the  executioner  of  juftice. 

For  a  more  domeftic  inftance  :  Sir  Andrew  Harcla, 
earl  of  Carlifle,  being  attainted  and  convitled  of  trea- 
fon,  18  Edw.  II.  coram  rege  ;  after  judgment  was  pro- 
rounced  on  him,  his  fword  was  broken  over  his  head, 
and  his  f|5urs  hewn  off  his  heels ;  Sir  Anthony  Lucy 
the  judge  faving  to  him,  "  Andrew,  now  thou  art  no 
knight,  but  a  knave."  Ey  Hat.  13  Car.  II.  William 
Lord  Monfon,  Sir  Henry  Mildmay,  and  others,  were 
degraded  from  all  titles  of  honour,  dignities,  and  pre- 
eminences, and  prohibited  to  bear  or  ufe  the  title  of 
lord,  knight,  efquire,  or  gentleman,  or  any  coat  of 
arms,  for  ever  afterwards.  It  has  been  maintained 
that  the  king  may  degrade  a  peer ;  but  it  appears  from 
late  authorities,  that  he  cannot  be  degraded  but  by 
aft  of  parliament. 

As  to  ecclefiaftics,  we  have  an  inftance  of  degrada- 
tion before  condemnation  to  death,  in  the  eiglith  cen- 
tury, at  Conftantinople.  It  is  in  the  perlon  of  the 
patriarch  Conftantinc,  ^vhom  Conftantine  Copronymus 
caufed  to  be  executed.  He  was  made  to  afcend  the 
ambo  ;  and  the  patriarch  Nicetas  fent  fome  of  his  bi- 
fhops  to  ftrip  him  of  the  pallium,  and  anathematized 
him  :  then  they  made  him  go  out  of  the  church  back- 
wards. 

But  we  have  a  much  later  inftance  in  our  own  hi- 
flory  :  When  Cranmer,  archbifhop  of  Canterbury,  was 
degraded  by  order  of  ^ueen  Mary,  they  drefled  him 
in  epifcopal  robes,  made  only  of  canvas,  put  the  ntkre 
on  his  head,  and  the  paftoral  IfafF  in  his  hand  ;  and  in 
this  attire  (liowed  him  to  the  people.  Which  done, 
they  ftripped  him  again  piece  by  piece.  At  prefent 
they  do  not  fland  fo  much  on  the  ceremony  of  degra- 
dation in  order  to  the  putting  a  prieft  to  death  •,  by 
reafon  of  the  delays  and  difficulties  that  it  would  oc- 
cafion.  Pope  Boniface  pronounced  that  fix  bilhops- 
were  required  to  degrade  a  pri'eft  ;  but  the  difficulty 
of  afleralsling  fo  many  bilhops  rendered  the  punifliment 
frequently  imprafticable.  In  England,  a  prieft,  after 
having  been  delivered  to  his  ordinary,  if  he  cannot 
purge  himfelf  of  the  crime  laid  at  his  door,  his  gown' 
and  other  robes  are  ftripped  over  his  ears  by  the  com- 
mon hangman  ;  by  which  he  is  declared  diverted  of  his- 
orders. 

It  is  decided,  however,  that  degradation  does  not 
efface  the  prieftly  charaftcr.  Degradation  only  feems 
to  differ  from  depofition  in  a  few  ignominious  cererao- 
liies  which  cuftom  has  added  thereto.  .  Accordingly,- 
in  the  bufinefs  of  Arnoul  archbidiop  of  Rheims,  fen- 
tenced  in  the  council  of  Orleans  in  991,  it  was  deli- 
berated what  form  they  Ihould  follow  in  the  depofition  ;■ 
;  whether  that  of  the  canons,  that  is,  fimple  depofition  ; 

or  that  of  cuftom,  viz.  degradation.  And  it  was  decla- 
red, that  he  fhould  furrender  the  ring,  paftoral  .ftaif, 
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and   pjUium,  but  that  his  robes  fhould  nut  be  torn  of!'.  B' 
In  cilcft,  the  canons   prclcribe  no  more  than  a  mere 
reading  01. the  fentence.     It  is  tlie  reft,  therefore,  ad-  pj, 
ded  thereto  by  cuftom,  viz.  the  lliipping  ofi'  the  orna-  _ 
ments,  and  the  teariiig   tlie    pontifical  vcihnents,  that 
properly  conftitute  degradation. 

JJecraDation,  in  Viiiiitinw,  expreffcs  the  leflening 
the  appearance  of  diltant  objeds  in  a  laadlcape,  in  the 
fame  manner  a3  they  would  appear  to  an  eye  placed 
at  that  diftance  from  them. 

DEGREE,  in  Giomelnj,  a  divifion  of  a  circle,  in- 
cluding a  three  hundred  and  fixtieth  part  of  its  circum- 
ference. 

Decree  of  Laiitude.     Sec  Latitude. 

Degree  of  Longitude.     See  Longitude. 

A  degree  of  the  meridian  on  the  furface  of  the  glolse 
is  varioully  determined  by  various  obfcrvers.  Mr  Pi- 
cavt  raeafured  a  degree  in  the  latitude  of  49"  2l',  and 
found  it  equal  to  57,060  French  toiies.  l^ut  the  French' 
mathematicians,  who  have  lately  examined  Mr  Picart's 
operations,  afllue  us,  that  the  degree,  in  that  latitude 
is  57,183  toifes.  Our  countryman,  Mr  Norvt'ood,  raea- 
iiired  the  diftance  between  London  and  York,  and  found 
it  905,751  Englifti  feet  ;  and  finding  the  difterence  of 
latitudes  2°  28',  determined  the  quantity  of  one  de- 
gree to  be  367,196  Englilh  feet,  or  69  Englilh  miles 
and  288  yards.  Mr  Maupertuis  meafured  a  degree  in 
Lapland,  in  the  latitude  of  66°  2d',  and  found  it 
57,438  toiies.  A  degree  was  likewife  meafured  at  the 
equator  by  other  French  mathenialicians,  and  found 
to  contain  56,767.8  toifes.  Whence  it  appears,  that 
tlie  earth  is  not  a  fphere,  but  an  oblale  fpheroid. 

Degree,  in  the  civil  and  canon  law,  denotes  an- 
interval  in  kinfhip,  by  which  proximity  and  remotenefs 
of  blood  are  computed.  S^c  CoxiAKCUiKli  r  and 
Descent. 

Decrees,  in  Mujtc,  are  the  little  intervals  -ivhcreuf 
the  concords  or  harmonical  intervals  are  compofed. 

Decree,  in  univerfitics,  denotes  a  quality  conferred 
on  the  ftudents  or  members  thereof,  as  a  telfimony  of 
their  proficiency  in  the  arts  or  fciences,  and  entitling 
them  to  certain  privileges, 

DE.IANIRA,  in  fabulous  hiftory,  daughter  of 
Oeneus  king  of  jtltolia,  and  wife  to  Hercules.  The 
centaur  Neflus  endeavouring  to  ravifli  her,  was  flain  by 
Hercules  with  a  poifoned  arrow.  Neflus,  when  dy- 
ing, gave  his  bloody  fliirt  to  Dejanira  ;  affuring  her, 
that  it  was  a  fovereign  remedy  to  cure  hei'  huihand  if 
ever  he  proved  unfaithful.  Some  time  after,  Dejanira 
thinking  fhe  had  leafon  to  fufpeft  his  fidelity,  fent  him 
the  ihirt  ;  which  he  had  no  fooner  put  on,  than  he 
was  feizcd  with  the  nioft  excruciating  torments.  Be- 
ing unable  to  fupport  his  pains,  he  retired  to  Mount' 
Oeta,  and  eretling  a  pile  of  wood  fet  fire  to  it,  and 
tlirew  himfelf  into  the  flames;  upon  which  Dejanira' 
killed  herfelf  in  defpair. 

DEJECTION,  in  Medicine,  the  aft  of  voiding  the    ■ 
excrements  by  the  anus.      See  AN'ATOSi-i',  N°  93. 

Dejection,  mAJ)r.jlogy,  is  applied  to  the  planets 
when  in  their  detriment,  as  aftrologers  fpeak,  i.  e. 
■«-hen  they  have  loft  their  force  or  induence,  as  is  pre-- 
tended,  by  reafon  of  their  being  in  oppofition  to  fome 
others  which  check  and  co-jntcraft  them.  Or  it  is 
ufed  when  a  planet  is  in  a  fign  oppofite  to  that  in  which 
it  has-  its  greateft  elFeft  or-  influence,  which  is  called-* 

its  k  -. 
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DcifiC.-.tion  Its  esal/al'on.     Thus,  the  fign  Aries  bciiif;  tlie  exaltation 
cf  the  fjn,  the  oppolite  fign  Libra  is  its  dejection. 
,      DEIFICATION,  in  antiquity.     See  Apotiijcosis. 

DEIPHON,  :n  fiibulcus  hiftory,  a  brother  of  Trip- 
tolerrtus,  fon  of  Celeus  and  Metanira.  When  Ceres 
travelled  over  the  worlj,  Ihe  flopped  at  his  father's 
court,  and  undertook,  to  nuvfe  him  and  bring  him  up. 
To  reward  the  hofpitality  of  Celeus,  the  goddefs  be- 
gan to  make  his  fon  immortal,  and  every  evening  ihe 
placed  him  on  burning  coals  to  purify  him  from  ^ihat- 
evsr  mortal  particles  he  ftill  poireffed.  The  u'lcomraou 
growth  of  Deiphcn  aftonilh.cd  Metanira,  ivho  -ivithed 
to  fee  v.hat  Ceres  did  to  make  him  fo  vigorous.  She 
was  frigh.tened  to  fee  her  fon  on  burning  coals ;  and 
the  (hrieks  that  ihe  uttered  dilfurbeJ  the  raylferious 
operations  of  the  goddefs,  and  Deiphon  periflied  in  the 
flames. 

DEISCAL,  in  the  ancient  Britilli  cuftoms,  the 
name  of  a  ceremony  originally  ufed  in  the  druidical 
V\orniip,  and  retained  in  many  places  down  to  a  very 
late  period,  as  a  civil  ceremony  towards  perfons  of  par- 
ticular diiVmffion.  The  temples  of  the  ancient  Bri- 
tons were  all  circular  j  and  the  druids,  in  performing 
the  public  offices  of  their  religion,  never  negle<^ted  to' 
make  three  turns  round  the  altar,  accompanied  by  all 
the  worfl^.ippers.  This  praftice  was  fo  habitual  to  the 
ancient  Britons,  that  it  continued  in  fome  places  many 
ages  after  the  druids  and  their  religion  were  both  de- 
flroyed.  In  the  Scottiih  ifles,  the  vulgar  never  come 
to  the  ancient  facrificing  and  fire -hallowing  cairns, 
but  they  ^valk  three  times  round  them,  from  eaft  to 
■\vcft,  according  to  the  courfe  of  the  iun.  This  fanfti- 
fied  tour,  or  round  by  the  fouth,  is  called  deifcal,  from 
(leas  or  defs,  "  the  right  hand,"  and  foil  or  Jul,  the 
fun ;"  the  right  hand  being  ever  next  the  heap  or 
cairn.  In  the  fame  illes  it  is  the  cuftora  and  falhion 
of  the  people  to  teftify  their  refpeft  for  their  chief- 
t.ains,  the  proprietors  of  their  feveral  illes,  and  other 
perfons  of  diftinftion,  by  performing  the  deifcal  round 
them  in  the  fame  manner.  A  gentleman  giving  an 
account  of  his  reception  in  one  of  the  Weilern  iflands, 
of  ivhich  he  ivas  proprietor,  defcribes  the  ceremony 
of  the  deifcal  in  this  manner :  "  One  of  the  natives 
would  needs  exprefs  his  high  efteem  for  my  perfon, 
by  making  a  turn  round  about  me  fun-ivays,  and  at 
the  fame  time  blefling  me,  and  wiQiing  me  all  happi- 
nefs.  But  I  bid  him  let  alone  that  piece  of  homage, 
telling  him  I  was  fenfible  of  his  good  meaning  towards 
me.  But  this  poor  man  was  very  much  difappointed, 
as  were  alfo  his  neighbours  ;  for  they  doubted  not  but 
this  ancient  ceremony  would  have  been  very  acceptable 
to  riie ;  and  one  of  them  told  me,  that  this  was  a  thing 
due  to  my  charafter  from  them,  as  to  their  chief  and 
patron;  and  that  they  could  not,  and  would  .-ot,  fail 
to  perform  it." 

DEISM,  the  doflrine  or  belief  of  the  deifts.  De- 
ilm,  from  ©t«;,  Cod,  may  properly  be  ufed  to  denote 
natural  religion,  as  comprehending  thofe  truths  which 
have  a  real  foundation  in  reafon  and  nature  ;  and  in 
this  ienfe  it  is  fo  far  from  being  oppofite  to  Chriftiani- 
ty,  that  it  is  one  gre.at  defign  of  the  gofpel  to  illu- 
ilrate  and  inforce  it.  Thus  fome  of  the  deirtical  \vri- 
ters  have  aifefted  to  ufe  it.  But  deifm  more  precifely 
fignifies  that  fyflem  of  religion,  relating  both  to  doc- 
trine and  praftice,  which  every  man  is  to  difcover  for 
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himfelf  by  tlie  mere  force   of  natural  reafon,  indepen-     Dcill?. 
dent  of  all  revelation,  and  exclufive  of  it ;  and  this  re-  ^— -v— 
ligicn   Dr  Tindal   and  others  pretend  is  fo  perfeft,  as 
to  be  incapable  of  receiving  any  addition  or  improve- 
ment even  from  divine  revelation. 

DEISTS,  a  clafs  of  people  knovin  alfo  under  the  de- 
nomination ol Free-! /linkers,  v,-hofe  dillinguilhing  charac- 
ter it  is,  not  to  profels  any  particular  form  or  lyflem  of 
religion  j  but  only  to  acknowledge  the  exiftence  of  a 
god,  and  to  follow  the  light  and  law  c:  nature,  rejeifling 
revelation,  and  oppofing  Chriflianitv. 

This  nsme  ieems  to  have  been  firft  affumcd  as  the 
denomination  of  a  party  about  the  middle  of  the 
16th  century,  by  fome  gentlemen  in  France  and  Italy, 
who  were  defirous  of  thus  difguifing  their  oppofition 
to  Chrifti^nlty  by  a  more  honourable  appellation  than 
that  of  atheills.  Virot,  an  eminent  reformer,  men- 
tions certain  perfons,  in  his  epiftle  dedicatory  prefixed 
to  the  fecond  tome  of  his  lnJ}niR;ort  C/irelienne,  publilh- 
ed  in  1563,  who  called  themlelves  by  a  new  name, 
that  of  Deijls.  Thefe,  he  tells  us,  profefled  to  believe 
in  God,  but  ihowed  no  regard  to  Jefus  Chriil,  and 
confidered  the  do61rine  of  the  apoftles  and  evangeliils 
as  fables  and  dreams.  He  adds,  that  they  laughed  at 
all  religion,  though  they  outwardly  conformed  to  the 
religion  of  thole  with  whom  they  lived,  or  ^vhom  they 
wilhed  to  pleafe,  or  feared  to  offend.  Some,  he  ob- 
ferves,  profefled  to  believe  the  immortality  of  the  foul  ; 
others  denied  both  this  doflrine  and  that  of  provi- 
dence. Many  of  them  were  confidered  as  perfons  of 
acute  and  fubtile  genius,  and  took  pains  in  dilTeminating 
their  notions. 

The  deifts  hold,  that,  confidering  the  multiplicity 
of  religions,  the  numerous  pretences  to  revelation, 
and  the  precarious  arguments  generally  advanced  in 
proof  thereof,  the  beft  and  furell  way  is  to  return  to 
the  flmplicity  of  nature  and  the  belief  of  one  God  ; 
■\vhich  is  the  only  truth  agreed  to  by  all  nations.  They 
complain,  that  the  freedom  of  thinking  and  reafoning 
is  oppreffed  under  the  yoke  of  religion  ;  and  that  the 
minds  of  men  are  ridden  and  tyrannized  by  the  necef- 
fity  impofed  on  them  of  believing  inconceivable  my- 
fleries  •,  and  contend  that  nothing  Ihould  be  required 
to  be  affented  to  or  believed  but  what  their  reafon  clearly 
conceives. 

The  diilinguilhing  charafler  of  modem  deifts  is,  that 
they  rejeft  all  revealed  religion,  and  difcard  all  pre- 
tences to  it  as  the  effects  of  impofture  or  enthufiafm. 
They  profefs  a  regard  for  natural  religion,  though  they 
are  far  from  being  agreed  in  their  notions  concerning 
it.  They  are  claffcd  by  fome  of  their  own  writers  in- 
to mortal  and  immortal  deifts  :  the  latter  acknovrledg- 
ing  a  future  ftate  ;  and  the  former  denying  it,  or  repre- 
fenting  it  as  very  uncertain. 

Dr  Clarke  diftinguilhes  four  foits  of  deifts.  I.  Thofe 
who  pretend  to  believe  the  exiftence  of  an  eternal,  in- 
finite, independent,  intelligent  Being,  who  made  the 
world,  witl'.out  concerning  himlelf  in  the  government 
of  it.  2.  Thofe  who  believe  the  l)eing  and  natural 
providence  of  God,  but  deny  the  dilference  of  aflions, 
as  morally  good  or  evil,  rtlolving  it  into  the  arbitrary 
conflitution  of  human  laws  ;  and  therefore  they  fup- 
pofe  that  God  takes  no  notice  of  them.  With  refpeft 
to  both  thefe  clafliss,  he  obferves  that  their  opinions 
can   conilftcntly  terminate  in  nothing    but    downright 
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atheifm.  3.  Thofe  who  have  right  apprehenfions 
concerning  the  nature,  attributes,  and  all-governing 
piovicience  of  God,  feem  alio  to  have  iome  notion  of 
his  moral  perfedions;  though  they  confidcr  them  as 
tranfcendent,  and  fuch  in  nature  and  degree,  that  we 
can  form  no  trae  judgment,  nor  argue  with  any  cer- 
tainty concerning  them  :  but  they  deny  the  immorta- 
lity of  liuman  fouls ;  alledging  that  men  perifti  at 
death,  and  that  the  prefent  life  is  the  whole  of  human 
exiftence.  4.  Thofe  who  believe  the  exiftence,  perfec- 
tions, and  providence  of  God,  the  obligation  of  na- 
tural religion,  and  a  ftate  of  future  retribution,  on 
the  evidence  of  the  light  oF  nature,  without  a  divine 
revelation  :  fuch  as  thefe,  he  fays,  are  the  only  true 
deirts ;  but  their  principles,  he  apprehends,  fliould  lead 
them  to  embrace  Chriftianity  ;  and  therefore  he  con- 
cludes that  there  is  now  no  confiftent  fcheme  of  deifm 
in  the  world. 

The  firft  deiftical  writer  of  any  note  that  appeared 
in  this  country  was  Herbert  baron  of  Cherbury.  He 
lived  and  wrote  in  the  17th  century.  His  book  Z)f  Ve- 
riuite  was  firll:  publilhed  at  Paris  in  1624.  This,  to- 
gether with  his  book  De  Caufts  Errorum,  and  his  trea- 
tife  De  ReHgione  Laid,  were  afteruads  publiflied  in 
London.  His  celebrated  work  De  Rcligione  Genlilium 
was  publiihed  at  Amfterdam  in  1663  in  410,  and  in 
1700  in  8vo,  and  an  Engliih  tranflation  of  it  was  pub- 
liflied at  London  in  i  705.  As  he  was  one  of  the  firft 
that  formed  deifm  into  a  fyftem,  and  afferted  the  fuf- 
ficiency,  univerfality,  and  ab(olute  perfeClion  of  na- 
tural religion,  with  a  view  to  dilcard  all  extraordinary 
revelation  as  ufelefs  and  needlefs,  we  (hall  fubjoin   the 

five  fundamental   articles   of  this  univerfal  religion 

They  are  thefe:  i.  That  there  is  one  fupreme  God. 
2.  That  he  is  chiefly  to  be  wordiipped.  3.  That  piety 
and  virtue  are  the  principal  part  of  his  worfhip.  4. 
That  we  mult  repent  of  our  fins  ;  and  if  we  do  fo, 
God  will  pardon  them.  5.  That  there  are  rewards  for 
good  men  and  punilhments  for  bad  men,  both  here 
and  hereafter.  Our  own  age  has  produced  a  number 
of  advocates  in  the  fame  caufe ;  and  however  they 
may  have  differed  among  themfelves,  they  have  been 
agreed  in  their  attempts  of  invalidating  the  evidence 
and.  authority  of  divine  revelation.  We  might  men- 
tion Hobbes,  Blount,  Toland,  Collins,  Woolfton, 
Tindal,  Morgan,  Chubb,  Lord  Bolingbroke,  Hume, 
&c.  Some  have  alfo  added  Lord  Shaftelhury  to  the 
number. 

But  the  friends  of  Chriftianity  have  no  reafon  to  re- 
gret the  free  and  unreferved  difcuffion  which  their  re- 
ligion has  undergone.  Objeftlons  have  been  ftated 
and  urged  in  their  full  force,  and  as  fully  anfwered  ; 
argument  and  raillery  have  been  repelled ;  and  the 
controverfy  between  Chriftians  and  deifts  has  called 
forth  a  great  number  of  excellent  writers,  who  have 
illuftrated  both  the  doilrines  and  evidence  of  Chriftia- 
nity In  a  manner  that  will  ever  refledl  honour  on  their 
names,  and  be  of  lafting  fervice  to  the  caufe  of  genuine 
religion  and  the  beft  interefts  of  mankind. 

DEITY,  Godhead i  a  common  appellation  given  to 
God  ;  and  alfo  by  the  poets  to  the  heathen  gods  and 
goddeiTes. 

DELAWARE,  a  province  of  North  America,  fi- 
tuated  on  a  river  of  the  fame  name. 

The  Dutch,  undet  the  pretended  purcliafe  made  by 
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Henry  Hudfon,  took  poffeffion  of  the  lands  on  both  Delawarct 
fides  the  river  Delaware  ;  and  as  early  as  the  year  * 
1623  built  a  fort  at  the  place,  which  has  iince  been 
called  Glouccjler.  In  1627,  by  the  intluence  of  William 
Ufeling,  a  rcfpeftable  merchant  in  Sweden,  a  colony 
of  Swedes  and  Finns  came  over,  furnilhed  with  all  the 
neceffaries  for  beginning  a  new  fettlement,  and  landed 
at  Cape  Henlopen  ;  at  which  time  the  Dutch  had 
wholly  quitted  the  country.  The  Dutch,  however, 
returned  In  1630,  and  built  a  fort  at  Lcwiftowii,  by 
them  named  lioarklll.  The  following  year  the  Swedes 
built  a  fort  near  Wilmington,  which  they  called  ChriJ- 
tein  or  C/iriJliana.  Here  alfo  they  laid  out  a  fmall 
town,  which  was  afterwards  demolilhed  by  the  Dutch. 
The  fame  year  they  erefted  a  fort  higher  up  the  ri- 
ver, upon  Tenecum  illand,  which  they  called  New 
Goltenburgh :  they  alfo  about  the  fame  time  built  forts 
at  Cbefter,  Elfinburgh,  and  other  places.  John  Prini 
then  governed  the  Swedes,  who,  in  1654,  deputed 
his  fon-In-law,  John  Papgoia,  and  returned  to  Sweden. 
Papgola  foon  followed  liis  father-in-hnv  to  his  nativ* 
country,  and  John  Ryfing  fucceeded  to  the  govern- 
ment. In  16  f5,  the  Dutch,  under  the  command  of 
Peter  Stuyvefant,  arrived  In  Delaware  river,  from 
New  Amfterdam  (New  York),  in  fevcn  veflels,  with  6- 
or  700  men.  They  dIfpolTefled  the  Swedes  of  their 
forts  on  the  river,  and  carried  the  officers  and  princi- 
pal inhabitants  prifoners  to  New  Amfterdam,  and  from 
thence  to  Holland.  The  common  people  fubmlttcd 
to  the  conquerors,  and  remained  in  the  country.  On 
the  firft  of  Oftober  1664,  Sir  Robert  Carr  obtained 
the  fubmiflion  of  the  Swedes  on  Delaware  river.  Four 
years  after.  Col.  NIcolls,  governor  of  New  York,  ivith 
his  council,  on  the  21  ft  of  April,  appointed  a  fcout 
and  five  other  perfons  to  afllft  Capt.  Carr  in  the  go- 
vernment of  the  country.  In  1672,  the  toivn  of  New- 
caftle  was  incorporated  by  the  government  of  New 
York,  to  be  governed  by  a  bailiff  and  fix  afliftants  ; 
after  the  firft  year,  the  four  oldeft  were  to  leave  their 
office,  and  four  otliers  to  be  chofen.  The  baihff  was 
prefident,  with  a  double  vote  •,  the  c^ftable  was  cho- 
fen by  the  bench.  They  had  power  to  try  caufes  not 
exceeding  lol.  ■without  appeal.  The  office  of  fcout 
was  converted  into  that  of  ftierlff,  who  had  jurlfdlc- 
tion  in  the  corpoiation  and  along  the  river,  and  was 
annually  chofen.  They  were  to  have  a  free  trade, 
without  being  obliged  to  make  entry  at  New  York, 
as  had  formerly  been  the  praftice.  Wampum  was  at 
this  time  the  principal  currency  of  the  country.  Go- 
vernor Lovelace  of  New  York,  by  proclamation,  or- 
dered that  four  white  grains  and  three  black  ones 
fliould  pafs  for  the  value  of  a  ftlver  or  penny.  This 
proclamation  was  publiflied  at  Albany,  Efopus,  De- 
laware, Long-ifland,  and  the  parts  adjacent.  In  1674. 
Charles  II.  by  a  fecond  patent,  dated  June  29th,  grant- 
ed to  his  brother  duke  of  York  all  that  country  called 
by  the  Dutch  New  Netherlands,  of  which  the  three 
counties  of  Newcaftle,  Kent,  and  Suflcx,  were  a  part. 
In  1683,  the  duke  of  York,  by  deed  dated  Aug.  24th, 
fold  to  William  Penn  the  town  of  Kewcaftle,  with  the 
diftrift  of  12  miles  round  the  fame;  and  by  another 
deed  of  the  fame  date,  granted  to  him  the  remainder 
of  the  territory,  which  till  the  revolution  was  called 
the  Three  Lower  Counlies.  Thefe  three  counties  were 
confidered  as  a  part  vf  Pgnnfylvania  in  matters  of  go-- 
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IVIraraic.  Vernmerit.   The  fame  governor  piefidctl  over  both  :   but 

\'~~-'  the  aflembly  and  courts  of  judicature  were  different  ; 

different   as  to  their  conftitueiit  numbers,  but  in  form 

nearly  the  !amc.     At  the  late  revolution  they  became 

a  diftinft  tPiiitory,  calk-d. 

The  Delaware  Stale.  This  ftate  is  bounded  on 
tlie  north  by  the  territorial  line  which  divides  it  from 
Pennfylvania  ;  on  the  eaft,  by  Delaware  river  and  bay  ; 
on  the  fouth,  by  a  due  ealt  and  weft  line,  from  Cape 
Henlopen,  in  lat.  38.  30.  to  the  middle  of  the  penin- 
fula  ;  and  on  the  weft  by  Maryland.  The  climate  is  in 
many  parts  unhtalth}'.  The  land  is  generally  low  and 
flat  Avhich  occalions  the  waters  to  Itagnate,  and  the 
confequence  is,  the  inhabitants  are  fubject  to  intermit- 
tents. 

The  Delaware  ftate  is  divided  into  three  counties, 
viz.  Newcaftlc,  Kent,  Suffe.x  :  the  chief  towns  of 
which  are,  Wilmington  and  New-caftle,  Dover,  Mil- 
ford,  and  Levviftown. 

Three  rivers,  the  Choptank,  Nanticok,  and  Poco- 
mokc,  have  their  fources  in  this  ftate,  and  are  navi- 
gable for  veffcls  of  50  or  60  tons,  ?o  or  30  miles  into 
the  country.  They  all  run  a  wefterly  courfe  into 
Chefapeak  bay.  The  fourth  part  of  the  ftate  is  a  low 
fiat  country,  and  a  confiderable  portion  of  it  lies  in  fo- 
reft.  What  is  under  cultivation  is  chiefly  barren,  ex- 
cept in  Indian  corn,  of  which  it  produces  fine  crops. 
In  fome  places  rye  and  flax  may  he  railed,  but  wheat 
is  a  foreigner  in  thefe  parts.  Wnere  nature  is  deficient 
in  one  relource,  (he  is  generally  bountllul  in  another. 
This  is  verified  in  the  tall  thick  forefts  of  pines  which 
are  manufaclOred  into  boards,  and  exp  rted  in  large 
quantities  into  every  fea-port  in  the  three  adjoini.  g 
ftates.  As  you  proceed  north,  the  foil  is  more  fertile, 
and  produces  wheat  in  large  quantities,  which  is  the 
ftaple  commodity  of  the  ftate.  They  raife  all  the 
other  kinds  of  grain  common  to  Pennfylvania.  The 
ftate  has  no  mountain  in  it,  except  Thunder  Hill,  in 
the  wcrtern  part  of  Ncwcaftle  county,  and  is  general- 
ly level,  except  fome  Imall  parts,  which  are  ftony  and 
uneven.  The  trade  of  this  Hate,  which  is  inconfider- 
able,  is  carried  on  principally  with  Philadelphia,  in 
boats  and  fliallops.  The  articles  exported  are  princi- 
pally wheat,  corn,  lumber,  and  hay. 

There  are  in  this  ftate,  2T  Preftjyterian  congrega- 
tions, belonging  to  the  fynod  of  Philadelphia  ;  feven 
Epifcopal  churches  •,  fix  congregations  of  Baptifts, 
containing  about  218  fouls;  four  congregations  of  the 
people  called  ^uaiers ;  befides  a  Swediih  church  at 
Wilmington,  which  is  one  of  the  cldeft  churches  in 
the  United  States,  and  a  number, of  Methodifts.  All 
thefe  denominations  have  free  toleration  by  the  con- 
ftitution,  and  live  together  in  harmony. 

In  the  convention  held  at  Philadelphia,  in  the  fum- 
mer  of  1787,  the  inhabitants  of  Delaware  were  rec- 
koned at  37,000,  which  is  about  26  for  every  fquare 
mile.  There  is  no  obvious  charafteriftical  difference 
between  the  inhabitants  of  tliis  ftate  and  the  Pennfyl- 
vanians.     See  Penksylvania. 

Under  the  prefent  conftitution,  the  legillature  is 
divided  into  tvio  diftiT:c5l  branches,  which  together  are 
ftyled  T/ie  General j^Jfemhly  of  Dc/awnre.  One  branch, 
called  the  Houfe  of  yl/Jlmh/y,  confifts  of  feven  reprefen- 
tatives  from  e;;ch  of  the  three  counties,  chofen  annu- 
ally by  the  freeholders.     The  other  branch,  called  the 
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Council,  confilis  of  nine  members,  three  for  a  county,  Delaware, 
who  mull;  be  more  than  25  years  of  age,  chofen  like-  — -v~— ^ 
wife  by  the  freeholders.  A  rotation  of  members  is 
eftablidieJ  by  difplacing  one  member  for  a  county  at 
the  end  of  every  year.  All  money  bills  muft  origi- 
nate in  the  houfe  of  affembly,  but  they  may  be  alter- 
ed, amended,  or  rejefled  by  the  legiflative  council.  A 
prefident  or  chief  magiftrate  is  chofen  by  the  joint  bal- 
lot of  both  houfes,  and  continues  in  office  three  years  ) 
at  the  expiration  of  which  period,  he  is  ineligible  the 
three  fucceeding  years.  If  this  office  becomes  vacant 
during  the  recefs  of  the  legiflature,  or  he  is  unable  to 
attend  to  bufinefs,  the  fpeaker  of  the  legiflative  coun- 
cil is  vice-prefident  for  the  time  ;  and  in  his  abfence 
the  powers  of  the  prefident  devolve  upon  the  fpeaker 
of  the  affembly.  A  privy  council,  confifting  of  four 
members,  two  from  each  houfe,  chofen  by  ballot,  i« 
conftituted  to  affift  the  chief  magiftrate  in  the  admi- 
niftration  of  the  government.  The  three  juftices  of 
the  fupreme  court,  a  judge  of  admiralty,  and  four 
juftices  of  the  common  pleas  and  orphans  courts,  are 
appointed  by  the  joint  ballot  of  the  prefident  and  ge- 
neral affembly,  and  commiffioned  by  the  prefident  to 
hold  their  offices  during  good  behaviour.  The  prefi- 
dent and  privy  council  appoint  the  fecretary,  the  at- 
torney-general, regifters  for  the  produce  of  wills,  regi- 
fters  in  chancery,  clerks  of  the  common  pleas,  and  or- 
phans courts,  and  the  .clerks  of  the  peace,  who  hold 
their  offices  during  five  years,  unlefs  fooner  removed 
for  mal-condu6l.  The  houfe  of  affembly  name  24  per- 
fons  in  each  county  for  juftices  of  peace,  from  which 
number  the  prefident,  with  the  advice  of  his  council, 
appoints  and  commiflions  twelve,  who  ferve  for  feven 
years,  unlefs  fooner  difmiffed  for  mal-adminiftration. 
The  members  of  the  legiflative  and  privy-councils  are 
juftices  of  the  peace  for  the  whole  ftate. — The  courts 
of  common  pleas  and  orphans  courts  have  power  to 
hold  chancery  courts  in  certain  cafes.  The  clerk  of 
the  fupreme  court  is  appointed  by  the  chief  juftice, 
and  the  recorders  of  deeds  by  the  juftices  of  the  com- 
mon pleas,  for  five  years,  unlefs  fooner  difmiffed.  All 
the  military  and  marine  officers  are  appointed  by  the 
general  affembly.  The  court  of  appeals  confifts  of  fe- 
ven perfons  :  the  prefident,  wlio  is  a  member,  and  pre- 
fides  by  virtue  of  his  office,  and  fix  others,  three  to 
be  chofen  by  the  legiflative  council,  and  three  by 
the  houfe  of  affembly.  To  this  court  appeals  lie 
from  the  fupreme  court,  in  all  matters  of  law  and 
equity.  The  judges  hold  their  office  during  good  be- 
haviour. 

The  juftices  of  the  feveral  courts,  the  members  of 
the  privy  council,  fecretary,  truftees  of  the  loan  of- 
fice, clerks  of  the  common  pleas,  and  all  perfons  con- 
cerned in  army  or  navy  contrails,  are  ineligible  to  ei- 
ther houfe  of  affembly.  Every  member,  before  taking 
his  feat,  muft  take  the  oath  of  allegiance,  and  fub- 
fcribe  a  religious  teft,  declaring  his  belief  in  God  the 
Father,  in  Jefus  Chrift,  and  the  Holy  Ghoft  ;  and  in 
the  infpiration  of  the  Scriptures. 

The  houfe  of  affembly  have  the  privilege  of  im- 
peaching delinquent  officers  of  government  ;.  and  im^ 
peacliments  are  to  be  profecuted  by  the  attorney-ge- 
neral, or  other  perfons  appointed  by  the  affembly,  and 
tried  before  the  legiflative  council.  The  punilhraent 
may   extend    to  temporary  or    perpetual    dilibility  to 
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Dt-le»^te    hold  oiSces  under  government,   or  to  luch  other  pen;il- 

Dcbu.     (ifs  ^s  tlig  lf^^v5  {\i^\\  direct. 
*—~\~—       There  is   in  Delaware,   no  eflablilTiment  of  one  reli- 
gious   feft    in    preference    to    another ;     nor    can   any 
preacher  or  clergyman,  while  in   his   paftoral  employ- 
ment, hold  any  civil  oince  in  the  Rate. 

DELEGATE,  in  a  general  fenfe,  a  deputy  or  com- 
miffioner. 

Delegates,  commllTioners  appointed  by  the  king 
under  the  great  feal,  to  hear  and  determine  appeals 
from  the  ecclefialUcal  court. 

Court  of  DELF-G.nES,  the  great  court  of  appeal  in 
all  eccleiiailical  caufes.  Thele  delegates  are  appointed 
by  the  king's  commillion  under  his  great  feal,  and  if- 
fuing  out  of  chancery,  to  reprcfent  his  royal  perfon, 
and  hear  all  appeals  to  him  made  by  virtue  of  the  ila- 
tute  25  Henry  VIII.  c.  10.  This  commillion  is  ufual- 
.ly  filled  with  lords  fpiritual  and  temporal,  judges  of 
the  courts  at  Weftminfter,  and  doflors  of  the  civil 
law.  Appeals  to  Rome  were  always  looked  upon  by 
the  Englifh  nation,  even  in  the  times  of  Popery,  with 
an  evil  eye,  as  being  contrary  to  the  liberty  of  the  fub- 
jeft,  the  honour  of  the  crown,  .and  the  independence 
of  the  whole  realm  ;  and  were  firft  introduced,  in  very 
turbulent  times,  in  the  1 6th  year  of  King  Stephen 
{A.  D.  1  1.51)'  ^'  ^^s  (ame  period  (Sir  Henry  Spel- 
nian  obferves)  that  the  civil  and  canon  law.";  were  iirft 
imported  into  England.  But  in  a  few  years  after,  to 
obviate  this  growing  praftice,  the  conllitutions  made 
at  Clarendon,  1 1  Hen.  II.  on  account  of  the  dillurb- 
ances  raifed  by  Archbiihop  Becket  and  other  zealots  of 
the  holy  fee,  exprefsly  declare,  that  appeals  in  caufes 
ecclefiallical  ought  to  lie  from  the  archdeacon  to  the 
diocefan  ;  from  the  diocefan  to  the  archbilhop  of  the 
I  province  ;  and  from  the   archbilhop  to  the  king  •,  and 

are  not  to  proceed  any  farther  without  fpecial  licenfe 
from  the  crown.  But  the  unhappy  advantage  that  was 
given  in  the  reign  of  King  John,  and  his  fon  Hen.  III. 
to  the  encroaching  power  of  the  Pope,  who  was  ever 
vigilant  to  improve  all  opportunities  of  extending  his 
jurifdidlion  to  Britain,  at  length  rivetted  the  cullom 
of  appealing  to  Rome  in  caufes  ecclefiaftical  fo  ftrong- 
ly,  that  it  never  could  be  thoroughly  broken  off  till 
the  grand  mpture  happened  in  the  reign  of  Hen.  VIII. 
when  all  the  jurifdiftion  ufurped  by  the  pope  in  matters 
ecclefiaftical  was  reftored  to  the  crown,  to  which  it 
originally  belonged  ;  fo  that  the  ftatute  2?  Hen.  VIII. 
was  but  declaratory  of  the  ancient  law  of  the  realm. 
But  in  cafe  the  king  himfelf  be  party  in  any  of  thefe 
fuits,  the  appeal  does  not  then  lie  to  him  in  chancery, 
whicli  would  be  abfurd  ;  but,  by  the  24  Henry  VIII, 
c.  12.  to  all  the  bilhops  of  the  realm,  affembled  in  the 
upper  houfe  of  convocation. 

DELEGATION,  a  commillion  extraordinary  given 
by  a  judge  to  take  cognifance  of,  and  determine,  fome 
caufe  which  ordinarily  does  not  come  before  him. 

Delegation,  in  Scots  Law.     See  Law  Index. 

DELEN,  Dirk  Van,  an  eminent  painter  of  ar- 
oliitecfure  and  perfpeftive,  was  born  at  Heufden, 
but  in  what  year  is  not  known.  He  was  a  difciple  of 
Francis  Hals,  in  whofe  Ichool  he  praftifcd  to  paint 
thofe  particular  fubjeiils  which  were  moll  eftecraed  by 
that  matter,  fuch  as  portraits  and  converfations ;  and 
by  that  means  he  acquired  the  fliill  to  defign  figures 
with  a  great  deal  of  fpirit  and  corrcQnefs.      But    his 
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predominant  iiiclinauoii    direiSlcd    him  to  paint  arclii-  Deletcrioas 
teflure  and  pcrfpeftive  ;  and  thofe  he  lludied  with  fo         H' 
much  care,  as  to  make  his  works  admired  and  coveted  '  "^' 

through  the  Low  Countries.  His  lubjefts  were  the  in- 
fides  of  churches,  filled  with  figures  j  grand  temples ; 
magnificent  faloons  and  galleries,  with  people  afl'embled 
at  concerts  of  mufic,  fealling,  or  d.mcing.  Thofe  fub- 
jefts  he  finilhed  highly  •,  his  architecture  was  in  a  noble 
talle ;  and  the  figures  were  well  deligned  as  well  as 
grouped  with  a  great  deal  of  judgment.  Several  au- 
thors mention  the  performances  of  this  mafterwith  large 
commendation,  for  the  goodnefs  of  his  invention,  and 
neatnefs  of  his  handling. 

DELETERIOUS,  an  appellation  given  to  things  of 
a  deftrurtive  or  poilonous  nature.     See  Poison. 

DELFT,  a  town  of  the  United  Provinces,  and 
capital  of  Delftland  in  Holland.  It  is  a  pretty  large 
place,  very  clean  and  well  built,  with  canals  in  ih.e 
flreets,  planted  on  each  fide  with  trees.  The  pub- 
lic buildings,  efpecially  the  town-houfe,  are  very  mag"- 
nificent.  Here  are  two  churches ;  in  one  is  the  tomb 
of  the  prince  of  Orange,  who  was  aflallinated  j  and  in 
the  other,  that  of  Admiral  Tromp.  It  has  a  fine  arfenal, 
well  fumilhed  ;  is  about  t%vo  miles  in  circumference, 
and  is  defended  againll  inundations  by  three  darns 
or  dikes.  Here  is  made  a  prodigious  fjuantity  of 
fine  earthen-ware  called  delft-warc i  but  the  town 
has  no  other  trade.  It  is  pleafantly  fituated  among 
the  meadows  on  the  river  Shie,  in  E.  Long.  4.  13. 
N.  Lat.  32.  6.  I 

DELf7-lVare,  a  kind  of  pottery  of  baked  earth,  co- 
vered with  an  enamel  or  white  glazing,  which  gives  it 
the  appearance  and  neatnefs  of  porcelain.  Some  kinds 
of  this  enamelled  pottery  differ  much  from  others,  ei- 
ther in  their  fuflaining  fudden  heat  without  breaking, 
or  in  the  beauty  and  regularity  of  their  forms,  of  their 
enamel,  and  of  the  painting  with  which  they  are  or- 
namented. In  general,  the  fine  and  beautiful  enamel- 
led potteries,  which  approach  the  neareft  to  porcelain 
in  external  appearance,  are,  at  the  fame  time,  thofe 
which  leaf!  refill  a  bri£k  fire.  Again,  thofe  which  fuf- 
tain  a  fudden  heat,  are  coarfe,  and  refemble  common 
pottery. 

The  bafis  of  this  pottery  is  clay,  which  is  to  be 
mixed,  when  too  fat,  with  fuch  a  quantity  of  fand,  that 
the  earth  lliall  prelerve  epough  of  its  duclility  to  be 
worked,  moulded,  and  turned  eafily  ;  and  yet  that  its 
fi.tnefs  fhall  be  iulTicicutly  taken  from  it,  that  it  may 
not  crack  or  (brink  too  much  in  drying  or  in  baking. 
Veflels  formed  of  this  earth  muft  be  dried  very  gently 
to  avoid  cracking.  They  are  then  to  be  placed  in  a 
furnace  to  receive  a  flight  baking,  which  is  only  meant 
to  give  them  a  certain  confiftence  cr  hardnefs.  And, 
laflly,  they  are  to  be  covered  with  an  enamel  or  glazing, 
which  is  done,  by  putting  upon  the  veflels  thus  prepa- 
red the  enamel,  whicli  has  been  ground  very  fine,  and 
diluted  with  water. 

As  veflels  on  which  the  enamel  is  applied  are  but 
flightly  baked,  they  readily  imbibe  the  water  in  which 
the  enamel  is  fufpended,  and  a  layer  of  the  enamel  ad- 
heres to  their  furfacc  ;  thefe  veflels  may  then  be  painted" 
■with  colours  compofed  of  metallic  calces,  mixed  and 
ground  with  a  fiilible  glafs.  When  they  are  become 
perfectly  dry,  they  are  to  be  placed  in  tfie  furnace,  in- 
cluded in  cafes  of  baked  earth  called  feggars,  and  cx- 
R  pofed 
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Delft-wsre.  pofe  to  a  heat  capable  of  fiifiag  unifoimly  the  enamel 
^—\ '  u-hich  covers  them.  This  heat  given  to  fufe  the  ena- 
mel being  much  ftronger  than  that  Vvhich  was  applied 
at  firll  to  give  feme  conliflence  to  the  ware,  is  alio  the 
heat  neceflai7  to  complete  the  baking  of  it.  The  fur- 
nace and  colours  ufed  for  painting  this  ware,  are  the 
fame  as  thofe  employed  for  porcelain.  The  glazing, 
vvhich  is  nothing  but  white  enamel,  ought  to  be  fo 
opaque  as  not  to  fhow  the  ware  under  it.  There  are 
many  receipts  for  making  thefe  enamels ;  but  all  of 
them  are  compofed  of  fand  or  flints,  vitrifying  fahs, 
cal.^  of  lead,  and  calx  of  tin  ;  and  the  fand  muft  be 
perfectly  \'itrified,  fo  as  to  form  a  glafs  confiderably  fu- 
fible.  Somewhat  lefs  than  an  equal  part  of  alkaline 
fait,  or  twice  its  weight  of  calx  of  lead,  is  requifite  Xo 
efieft  fuch  vitrifications  of  fand.  The  calx  of  tin  is 
not  intended  to  be  vitrified,  but  to  give  a  white  opaque 
colour  to  the  mafs  j  and  one  part  of  it  is  to  be  added  to 
three  or  four  parts  of  all  the  other  ingredients  taken 
together.  From  thefe  general  principles  various  en- 
amels may  be  made  to  fuit  the  different  kinds  of 
earths.  To  make  the  enamel,  lead  and  tin  are  cal- 
cined together  with  a  llrong  fire  ;  and  the  fand  is  alfo 
to  be  made  into  a  fritl  with  the  fait  or  allies.  The 
whole  is  then  to  be  well  mixed  and  ground  together. 
The  matter  is  then  to  be  placed  under  the  furnace, 
where  it  is  melted  and  vitrified  during  the  baking  oi 
the  ware.  It  is  next  to  be  ground  in  a  mill,  and  ap- 
plied as  above  direfted. 

The  preparation  of  the  white  enamel  is  a  very  elTen- 
tial  article  in  making  deift-ware,  and  one  in  which  ma- 
ny artifts  fail.  M.  Bofc.  d' Antic,  in  a  memoir  con- 
cerning this  kind  of  ware,  publifhed  in  the  Mem.  des 
Scavans  Euan.  torn.  6.  recommends  the  folloiving 
proportion?.  A  hundred  pounds  of  calx  of  lead  are 
to  be  mixed  with  about  a  feventh  part  of  that  quantity 
of  calx  of  tin  for  common  delft-ware,  or  a  fourth  part 
of  calx  of  tin  for  the  finefl;  kind  ;  a  hundred,  or  a 
hundred  and  ten,  pounds  of  fine  fand ;  and  about  twen- 
ty or  thirty  pounds  of  fea-falt.  Concerning  the  earth 
of  v.-hich  the  ware  is  made,  he  obferves,  that  pure  clay 
is  not  a  proper  material  when  ufed  alone.  Different 
kinds  of  earth  mixed  together  are  found  to  fucceed 
better.  Pieces  cf  ware  made  of  clay  alone  are  found  to 
require  too  much  time  to  dry  ;  and  they  crack,  and 
lofe  their  form,  unlefs  they  are  made  exceedingly  thick. 
An  addition  of  marie  diminiflies  the  contraclion  of  the 
clav  j  renders  it  lefj  compact ;  and  allows  the  water  to 
efcape,  ^vithout  altering  the  form  of  liie  ware  in  dry- 
ing. It  affords  alfo  a  better  ground  for  the  enamel  ; 
which  appears  more  gloffy  and  white  than  when  laid 
on  clay  alone.  The  kinds  of  clay  which  are  chiefly 
ufed  in  the  compofition  of  delft -ware,  are  the  blue  and 
green.  A  mixture  of  blue  clay  and  marie  would  not 
be  fufficiently  folid,  and  ^vould  be  apt  to  fcale,  unlefs 
it  were  e.xpofed  to  a  fire  more  intenfe  than  what  is 
commonly  ufed  for  the  burning  of  delft-W'are.  To 
give  a  greater  folidity,  fome  red  clay  is  added  ;  which, 
on  account  of  its  ferruginous  matter,  pofieffes  the  re- 
quifite binding  quality.  The  proportions  of  thefe  in- 
gredients vary  in  different  works,  according  to  the  dif- 
ferent qualities  of  the  earths  employed.  Three  parts 
-  of  blue  clay,  two  parts  of  red  clay,  and  five  parts  of 
Hiarle,  form  the  compo'ition  ufed  in  fcveral  manufac- 
torief,     M.  d'Antic   thinks,    that   the  bell  delft-ware 
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might  be  made  of  equal  parts  of  pure  cl;:y  and  pure 
calcareous  earth  ;  but  this  compolilion  ^voald  require 
that  the  fire  Ihould  be  continued  twice  as  long  as  it  ge- 
nerally is. 

DELIA,  in  antiquity,  a  feftival  celebrated  every 
fifth  year  in  the  illand  of  Dclos,  in  honour  of  Apollo. 
It  was  firft  inlUtuted  by  Thelcus,  who  at  his  return 
from  Crete  placed  a  ftatue  there,  which  he  had  recei- 
ved from  Ariadne.  At  the  celebration  tliey  crowned 
the  ftatue  of  the  god  with  garlands,  appointed  a  choir 
of  mufic,  and  exhibited  horfe-races.  They  afterwards 
led  a  dance,  in  which  they  imitaty-d  by  their  motions 
the  various  windings  of  the  Cretan  labyrinth,  from 
which  Thefeus  had  extricated  himfelf  by  Ariadne's 
afllflance. — There  was  another  feftival  of  the  fame 
name  yearly  celebrated  by  the  Athenians  in  Delos. 
It  alfo  was  inftituted  by  Thefeus,  who,  when  he  was 
going  to  Crete,  made  a  vow,  that  if  he  returned  vic- 
torious, he  would  yearly  vifit  in  a  folemn  manner  the 
temple  of  Delos.  The  perfons  employed  in  this  an- 
nual proceffion  were  called  Dehajla:  and  I'/ieori.  The 
fliip,  the  fame  which  can'ied  Thefeus,  and  had  been 
carefully  preferved  by  the  Athenians,  was  called  Thco- 
ria  and  Delias.  When  the  fliip  was  ready  for  the 
voyage,  the  prieft  of  Apollo  folemnly  adorned  the  ftern 
with  garlands,  and  an  univerfal  luftration  was  made  all 
over  the  city.  The  Theori  were  crowned  with  laurels, 
and  before  them  proceeded  men  armed  with  axes,  in 
commemoration  of  Thefeus,  who  had  cleared  the  way 
from  Trcezen  to  Athens,  and  delivered  the  country 
from  robbers.  M'lien  the  fliip  arrived  at  Delos,  they 
offered  folemn  facrifices  to  the  god  of  the  illand,  and  ce- 
lebrated a  feftival  to  his  honour.  After  this  they  retired 
to  their  fliip,  and  failed  back  to  Athens,  where  all  the 
people  of  the  city  ran  in  crowds  to  meet  them.  Every 
appearance  of  feftiyity  prevailed  at  their  approach,  and 
the  citizens  opened  their  doors,  and  proftrated  theni- 
felves  before  the  Deliafta;  as  they  walked  in  proceffion. 
During  this  feftival  it  was  unlawful  to  put  to  death  any 
malefactor,  and  on  that  account  the  lite  of  Socrates  was 
prolonged  for  30  days. 

Delia,  a  fumanie  of  Diana,  becaufe  flie  was  born  in 
Delos. 

DELIAC,  {Deliacus),  among  the  ancients,  deno- 
ted a  poulterer,  or  a  perfon  \s\\a  fold  fowls,  fatted  ca- 
pons, &c.  The  traders  in  this  ^vay  ^vere  called  Deliaci ; 
the  people  of  the  ifle  of  Delos  firft  praclifed  this  oc- 
cupation. They  alfo  fold  eggs,  as  appears  from  Ci- 
cero, in  his  Academic  Q^ueftions,  lib.  iv.  Pliny,  hb.  x. 
cap.  30.  and  Columella,  lib.  viii.  cap.  8.  likewife  men- 
tion the  Deliaci. 

DELIACAL  Problem,  a  celebrated  problem 
among  the  ancients,  concerning  the  duplication  of  the 
cube. 

DELIBAMENTA,  in  antiquity,  a  libation  to  the 
infernal  gods,  ahvays  offered  by  pouring  doivnwards. 
See  Libation'. 

Jus  DELIBERANDI.     See  Law  Indtx. 

DELIBERATIVE,  an  appellation  given  to  a  kind 
or  branch  of  rhetoric,  employed  in  proving  a  thing,  or 
convincing  an  affembly  thereof,  in  order  to  perluade 
them  to  put  it  in  execution. 

To  have  a  deliberative  voice  in  the  affembly,  is 
when  a  perfon  has  a  right  to  give  his  advice  and  his 
vote  therein.  In  councils,  the  bilhops  have  delibera- 
tive 


BEL 

lu'C  voices ;   thofe  beneath  them  have  only  conlliha- 
tive  voices. 
_,      DELICT,  in  Scou  Laxu,  fignifies  fucli  fmall  offences 
or  breaches  of  the  peace  as  are  punifhable  only  by  fiile 
or  fliort  imprifonraent. 

DELINQ^UENT,  a  guilty  perfon,  or  one  who  has 
committed  forae  fault  or  offence  for  which  he  is  pu- 
nilliable.     See  Britain,  N^py. 

DELIQ^UESCENCE,  in  Chemi/lry,  fignifies  the 
property  which  certain  bodies  have  of  attrafting  moi- 
(lurc  from  the  air,  and  becoming  li'^uid  thereby.  This 
property  is  never  found  but  in  faline  fubftances,  or 
matters  containing  them.  It  is  caufed  by  the  greal 
affinity  which  thefe  fubliances  have  for  water.  The 
more  fimple  they  are,  according  to  Mr  Macquer,  the 
more  they  incline  to  deliquefcence.  Hence  acids,  and 
certain  alkalies,  which  are  the  moft  fimple,  are  alfo  the 
mofi;  deliquefcent  falls.  Mineral  acids  are  io  deliquef- 
cent,  that  they  llrongly  imbibe  moifture  from  the  air, 
even  though  they  are  already  mixed  with  a  fuflicient 
quantity  of  water  to  be  fluid.  For  this  purpofe,  it  is 
fufficient  that  they  be  concentrated  only  to  a  certain 
degree. — Many  neutral  falls  are  deliquefcent,  chiefly 
thofe  whofe  Safes  are  not  faline  fubftances.  Salts 
formed  by  the  vitriolic  acid,  with  fixed  or  volatile  al- 
kalies, earths,  or  moft  metallic  fubftances,  are  not  de- 
liquefcent ;  although  this  acid  is  the  ftrongeft  of  all, 
and,  -when  difengaged,  attrafts  the  moifture  of  the  air 
moft  powerfully. 

Though  the  immediate  caufe  of  deliquefcence  is  the 
attraSion  of  the  moifture  of  the  air,  as  we  have  already 
obferved  ;  yet  it  remains  to  be  ftiown  why  forae  falls 
attrafl  this  moifture  powerfully,  and  others,  though 
feemingly  equally  fimple,  do  not  attrai5l  it  at  all.  The 
vegetable  alkali,  for  inftance,  atlrafts  moifture  power- 
fully, the  mineral  alkali,  though  to  appearance  equally 
fimple,  does  not  attraft  it  at  all.  The  acid  of  tartar 
by  itfelf  does  not  attraft  the  moifture  of  the  air  ;  but 
if  mixed  with  borax,  which  has  a  little  attrai^ion  for 
moifture,  the  mixture  is  exceedingly  deliquefcent. — 
Some  theories  have  been  fuggefted,  in  order  to  account 
for  thefe  and  other  fimilar  fafls  ;  but  we  are  as  yet  loo 
little  acquainted  with  the  nature  of  the  atmofphere, 
and  the  relation  its  conftituent  parts  have  to  thofe  of 
terreftrial  fubftances,  to  determine  any  thing  with  cer- 
tainty on  this  head. 

DELIQUIUM,  or  DeliquiuM  Animi  (from  delin- 
qiio,  "  I  iwoon"),  a  fwooning  or  fainting  away  :  call- 
ed alfo  fyncope,  lipot/ii/niia,  Jipofifi/chia,  eclysis,  and  af- 
phijxia. 

Deliqiiium  (from  deliquefco,  "  to  be  diffolved"), 
in  Chemiflry,  is  the  diflblulion  or  melting  of  a  fait  by 
lufpending  it  in  a  moift  cellar. 

Salt  of  tartar,  or  any  fixed  alkali,  fet  in  a  cellar  or 
other  cool  moift  place,  and  in  an  open  velTel,  refolves 
or  runs  into  a  kind  of  liquor  called  by  the  older 
chemifts  oil  of  tartar /itT  deliquiiim. 

DELIRIUM  (from  deliro,  "to  rave  or  talk  idly"). 
When  the  ideas  excited  in  the  mind  do  not  correfpond 
to  the  external  objefls,  but  are  produced  by  the  change 
induced  on  the  common  fenfory,  the  patient  is  faid  to 
be  delirious.     See  Medicine  Index, 

DELIVERY,  or  Child-birth.    See  Midwifery. 

DELLI,  or  Delhi,  a  kingdom  and  city  of  the 
Mogul's  empire,  in  Afia.     The  city  is  one  of  the  ca- 
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pitals  of  the  empire.  The  road  between  it  and  yljra, 
the  other  capital,  is  that  famous  alley  or  walk  planted 
with  trees  by  .Tchin  Ghir,  and  i  50  leagues  in  length. 
Each  half  league  is  marked  with  a  kind  of  turret ;  and 
at  every  ftage  there  are  little  farays  or  caravanferas  for 
the  benefit  of  travellers.  The  road,  though  pretty 
good,  has  many  inconveniences.  It  is  not  only  fre- 
quented by  wild  hearts,  but  ijy  robbers.  Tlie  latter 
are  fo  dexterous  at  calling  a  noole  about  a  man's  neck, 
that  they  never  fail,  if  within  reach,  to  feize  and  ftrangle 
him.  They  gain  their  point  likewife  by  means  of 
handfome  women ;  who,  feigning  great  diftrefs,  and 
being  taken  up  behind  the  unwary  traveller,  choak  him 
with  the  fame  fnare. — The  capital  confifts  of  three  ci- 
ties, built  near  one  another.  The  firft,  now  quite  de- 
firoyed,  is  faid  to  have  had  52  gates ;  and  to  have  been 
the  refidence  of  King  Porus,  conquered  by  Alexander 
the  Great.  The  fecond,  which  is  alio  iu  ruins,  was 
demoliftied  by  Shah  Jehan,  to  build  Jehan-nbad  with 
the  materials.  This  makes  the  third  city,  and  joins 
the  ruins  of  the  fecond.  This  city  ftands  in  an  open 
plain  country,  on  the  river  Jumna,  which  riles  in  this 
province.  It  is  encompafl'ed  with  walls,  except  to- 
wards the  river.  Thefe  are  of  brick,  flanked  with 
round  to%vers ;  but  without  a  ditch,  and  terraced  be- 
hind, four  or  five  feet  thick.  The  circumference  of 
the  walls  may  be  about  nine  miles.  The  fortrefs,  wliich 
is  a  mile  and  half  in  circuit,  has  good  walls  and 
round  towers,  and  ditches  full  of  water,  faced  with 
ftone.  It  is  furrounded  with  fine  gardens,  and  in  it 
is  the  Mogul's  palace.  See  Indostax.  E.  Long. 
79.  2f.   N.  Lat.  28.  20. 

DELMENHORST,  a  ftrong  toira  of  Gennany, 
in  the  circle  of  Weftphalia,  and  county  of  Oldenburrrh, 
belonging  to  Denmark  •,  feated  on  the  river  Delm  near 
the  Wefer.      E.  Long.  8.  37.  N.  Lat.  53.  10. 

DELOS,  an  ifland  of  the  Archipelago,  very  famous 
m  ancient  hiftory.  Oiiginally  it  is  faid  to  have  been 
a  floating  ifland,  but  afterwards  ii  became  fixed  and 
immoveable.  It  was  held  facred  on  account  of  its  be- 
ing the  birth-place  of  Apollo  and  Diana. — Anciently 
this  ifland  was  governed  by  its  own  kings.  Virgil 
mentions  one  Anius  reigning  here  in  the  time  of  the 
Trojan  war.  He  was,  according  to  that  poet,  both 
king  and  high-priert  of  Apollo,  and  entertained  ^neas 
with  great  kindnefs.  The  Perfians  allowed  the  De- 
lians  to  enjoy  their  ancient  liberties,  after  they  had  re- 
duced the  reft  of  the  Grecian  iflands.  In  after  ages, 
the  Athenians  made  themfelves  mafters  of  it ;  and  held 
it  till  they  were  driven  out  by  Mithridates  the  Great, 
who  plundered  the  rich  temple  of  Apollo,  and  obliged 
the  Delians  to  fide  with  him.  Mithridates  was  in  his 
turn  driven  out  by  the  Romans,  who  granted  the  inha- 
bitants many  privileges,  and  exempted  them  from  all 
forts  of  taxes.  At  prelent  it  is  quite  abandoned  ;  the 
lands  being  covered  with  ruins  and  rubbifli  in  fuch  a 
manner  as  to  be  quite  incapable  of  cultivation.  The 
inhabitants  of  Mycone  hold  it  now,  and  pay  but  ter» 
crowns    land    tax  to  the   Grand  Signior  for  an  ifland 

which  was  once  one  of  the  richeft  in  the  world. Strabo 

and  CaUimachus  tell  us  that  the  ifland  of  Delos  was 
v.atered  by  the  river  Inapus  :  but  Pliny  calls  it  only  a 
fpring  ;  and  adds,  that  its  waters  Avelled  and  abated 
at  the  fame  time  with  thofe  of  the  Nile.  At  prefent 
there  is  no  river  in  the  ifland,  but  one  of  the  noblell 
K.  2  fprings 
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Deio?       firings  in  tlie  world  ;  being  twelve  paces  in  diameter, 
'     »  and  incloi'ed  partly  by   rocks,  and    partly  by  a  wall. 

Mount  Cynthus,  whence  Apollo  had   the  furname  of 
Cijnlhius,  is  by  Strabo  placed  near  the  city,  and  faid  to 
be  fo  high,  that  the  whole  idand  was  covered  by  its 
(hadow ;  but  our  modern    travellers  fpeak  of  it    as  a 
hill  of  a  \ery  moderate  heioht.      It  is  but  one  block 
i)f  granite  of  the  ordinary  lort,  cut  on  that  fide  which 
faced  the  city  into  regidar  fteps,  and  inclofed  on  both 
iides  by  a  wall.      On  the  top  of  the   mountain  are   ftill 
to  be  feen  the  remains  of   a  ftately  building,  with  a 
ir.ofaic  pavement,  many  broken  pillars,  and  other  va- 
luable monuments  of   antiquity.      From  an  infcription 
difcovered  there  fome  time  ago,  and  which  mentions  a 
vow  made  to  Serapis,  Ills,  and  Anubis,  fome  have  con- 
jeSured,  that  on  this  hill  flood  a  temple  dedicated  to 
ihe'e  Egyptian  deities,  though  nowhere  mentioned  in 
hiftory. — The    city  of  Delos,  as  is  manifeft  from  the 
magnificent   ruins    ftill   extant,   took  up    that   fpacious 
plain  reaching  from  one  coaft  to  the  other.      It  was 
►veil  peopled,  and  the  richeft  city  in  the  Archipelago, 
cfpecially  after   the   deftrudlion  of  Corinth  ;  merchants 
flocking  thither  from   all   parts,  both  in  regard  of  the 
immunity  they  enjoyed  there,  and  of  the  convenient  fi- 
tuation  of  the  place  between  Europe  and  Afia.     Strabo 
calls    it    one   of   the  moft  frequented  empories  in  the 
world  ;  and  Pliny  tells  us,  that  all  the  commodities  of 
Europe  and  Afia  were  fold,  purchafed,  or  exchanged, 
there.      It  contained  many  noble  and  ftately  buildings  5 
as  the  temples  of    Apollo,  Diana,  and    Latona  ;    the 
porticoes  of  Philip  of  Macedon,  and  Dionyfius  Euty- 
ches  ;  a  gymnafium  ;    an  oval    bafon  made  at  an  im- 
menfe  expence,    for  the    reprefentation    of   fea-fights  -, 
and  a  moft  magnificent  theatre.    The  temple  of  Apollo 
was,  according  to  Plutarch,  begun  by  Eryjichlon  the 
fbn  of  Cecrops ;  but  afterwards  enlarged  and  embel- 
lifiied  at  the  common  charge  of  all  the  ftates  of  Greece. 
Plutarch  tells  us,  that  it  was  one  of  the  moft  ftately 
buildings  in  the  univerfe  ;  and  fpeaks  of   an  altar   in 
it,  which,  in  his  opinion,  deferved  a  place  among  the 
wonders  of  the  world.      It  was  built  with  the  horns  of 
various  animals,  fo  artificially  adapted  to  one  another 
that  they  hanged  together  without  any  cement.     This 
aUar  is  faid  to  have  been  a  perfeft  cube  ;  and  the  dou- 
bling it  was  a  famous  mathematical  problem  among  the 
ancients.       This  went  under    the    name  of   Problema 
DeJiacum ;  and  is  faid  to  have  been  propofed  by  the 
oracle,  for  the  purpofe  of  freeing  the  country  from  a 
plague.     The  diftemper  was    to  ceafe  when  the   pro- 
blem was  folved. — The  trunk  of  the  famous  ftatue  of 
Apollo,  mentioned  by  Strabo  and  Pliny,  is  ftill  an  ob- 
ieft  of  great  admiration  to  travellers.      It  is  without 
head,  feet,  arms,  or  legs ;  but  from  the   parts  that  are 
yet  remaining,  it  plainly  appears,  that  the  ancients  did 
not  exaggerate  when  they  commended  it  as  a   wonder 
of  art.      It  was  of  gigantic   fize,  though  cut  out  of  a 
iingle  block  of   marble  ;  the   ftioulders  being    fix  feet 
broad,  and  the    thighs  nine  feet  round.      At  a  fmall 
diftance  from  this  ftatue  lies,  amongft  confufed  heaps 
of  broken  columns,  architraves,  bafes,  chapiters,  &c. 
a  fquare  piece  of  marble  15 1   feet  long,  ten  feet  nine 
inches  broad,  and  two  feet  three  inches  thick  :  which 
undoubtedly  ferved  as  a  pedeftal  for  this  coloflTus.      It 
bears  in  very  fair  charaffers  this  infcription  in  Greek, 
*'  The  Naxians  to  Apollo,"       Plutarch  tells  us,  In  the 
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life  of  Kicias,  that  he  caufed  fo  be  fet  up,  near  the 
tem))le  of  Delos,  an  huge  palm-tree  of  brals,  which  he  ,_ 
contecrated  to  Apollo  ;  and  adds,  that  a  violent  ftorm 
of  ivind  threw  doivn  this  tree  on  a  coloflal  ftatue  railed 
by  the  inhabitants  of  Naxos.  Round  the  temple  were 
magnificent  porticoes  built  at  the  charge  of  various 
princes,  as  appears  from  infcriptions  which  are  ftill  ve- 
ry plain.  The  names  of  Philip  king  of  Macedon,  Di- 
onyfius Eutyches,  Mithridates  Euergetes,  Mithridates 
Eupator,  kings  of  Pontus,  and  Nicomedes  king  of  Bi- 
thynia,  are  found  on  leveral  pedeftals. — To  this  temple 
the  inhabitants  of  the  neighbouring  iflands  fcnt  yearly, 
a  company  of  virgins  to  celebrate,  with  dancing,  the 
feftival  of  Apollo  and  his  filler  Diana,  and  to  make 
offerings  in  the  name  of  their  refpedive  cities. 

So  very  facred  was  the  ifland  of  Delos  held  by  the 
ancients,  that  no  hoftilities  were  praftifed  here,  even 
by  the  nations  that  were  at  war  ivith  one  another,, 
xvhen  they  happened  tq  meet  in  this  place.  Of  this 
Livy  gives  an  inftance.  He  tells  us,  that  lome  Ro- 
man deputies  being  obliged  to  put  in  at  Delos,  in  their 
voyage  to  Syria  and  Egypt,  found  the  galleys  of  Per- 
feus  king  of  Macedon,  and  thofe  of  Eumenes  king  of 
Pergamus,  anchored  in  the  fame  harbour,  though  thele 
two  princes  were  then  making  war  upon  one  another. 
— Hence  this  ifland  was  a  general  alylum,  and  the  pro- 
teftion  extended  to  all  kinds  of  living  creatures  ;  for 
this  reafon  it  aboimded  with  hares,  no  dogs  being  fuf- 
fered  to  enter  it.  No  dead  body  was  fuffered  to  be 
buried  in  it,  nor  was  any  woman  fuffered  to  lie  in 
there  ;  all  dying  perfons,  and  women  ready  to  be  de- 
livered, were  carried  over  to  the  neighbouring  ifland 
of  Rhenaea. 

DELPHI,  in  Ancient  Geography,  a  town  of  Phocis, 
fituated  on  the  fouth-weft  extremity  of  Mount  Parnaffus. 
It  ^^■^^%  famous  for  a  temple  and  oracle  of  that  god,  of 
which  the  folIo%ving  was  faid  to  be  the  origin  :  A  num- 
ber of  goats  that  were  feeding  on  Mount  Parnaffus,  came 
near  a  place  which  had  a  deep  and  long  perforation.  The 
fteam  which  iffued  from  the  hole  feemed  to  infpire  the 
goats,  and  they  played  and  frifked  about  in  fnch  an 
uncommon  manner,  that  the  goat-herd  was  tempted  to 
lean  on  the  hole,  and  fee  what  myfteries  the  place  con- 
tained. He  was  immediately  feized  with  a  fit  of  en- 
thufiafm,  his  expreffions  were  wild  and  extravagantj 
and  paffed  for  prophecies.  This  circumftance  was  foon 
known  about  the  country,  and  many  experienced  the 
fame  enthufiaftic  infpiration.  The  place  was  revered  j 
a  temple  was  foon  after  erefted  in  honour  of  Apollo  ; 
and  a  city  built,  which  became  the  chief  and  moft  il- 
luftrious  in  Phocis.  The  influence  of  its  god  has  con- 
trouled  the  councils  of  ftates,  direfled  the  courfe  of  ar- 
mies, and  decided  the  fate  of  kingdoms.  The  ancient 
hiftory  of  Greece  is  full  of  his  energy,  and  an  early 
regifter  of  his  authority.  The  circumjacent  cities  were 
the  ftewards  and  guardians  of  the  god.  Their  deputies 
compofed  the  famous  Amphidyonic  affembly,  which 
once  guided  Greece. 

The  temple  of  Apollo,  it  is  related,  was  at  firft  a 
kind  of  cottage  covered  with  boughs  of  laurel ;  but  hs 
was  early  provided  with  a  .  better  habitation.  An  edi- 
fice of  ftone  was  erected  by  Trophonius  and  Agamr- 
des,  which  fubfifted  about  700  years,  and  was  burned 
in  the  year  636  after  the  taking  of  Troy,  and  548  be- 
fore Chritt,     It  is  mentiqned,.in  the  hymn  to  Apoll^ 

afcribed 
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Delphi,    afcribed  to  Homer.       An  opulent  anJ    illuftrious  fa- 

^ '  mily,  called  Jlaintonida-,  wViich  had  fled  from  Athens 

and  the  tyrant  Hippias,  contrafted  with  the  deputies 
for  the  building  of  a  new  temiile,  and  exceeded  their 
agreement.  The  front  was  raifed  U'lth  Parian  marble, 
inftead  of  the  ftone  called  Porus  ;  which  relt:mblcd  it 
in  whitenefs,  but  was  not  fo  heavy.  A  Corhithian 
was  the  architcft.  The  pediments  were  adorned  with 
Diana,  and  Latona,  and  Apollo,  and  the  Mufes  ;  the 
fetting  of  Phoebus  or  the  fun  j  with  Bacchus,  and  llie 
women  called  Thyades.  The  architraves  were  deco- 
rated with  golden  armour ;  bucklers  fufpended  by  the 
Athenians  after  the  battle  of  Marathon,  and  iliields 
taken  from  the  Gauls  under  Brennus.  In  the  portico 
were  infcribed  the  celebrated  maxims  of  the  fevcn  fages 
of  Greece.  There  was  an  image  of  Homer,  and  in 
the  cell  was  an  altar  of  Neptune,  with  flatues  of  the 
Fates,  and  of  Jupiter  and  Apollo,  who  were  furnamed 
headers  of  the  Fates.  Near  the  hearth,  before  the  al- 
tar at  which  Neoptolemus  the  fon  of  Achilles  was 
llain  by  a  prieft,  ftood  the  iron  chair  of  Pindar.  In 
the  fantluary  was  an  image  of  Apollo  gilded.  The 
inclofure  was  of  great  extent,  and  filled  with  treafures, 
in  which  many  cities  had  confecrated  tenths  of  fpoil 
taken  in  war,  and  with  the  public  donations  of  renown- 
ed Hates  in  various  ages.  It  was  the  grand  repofitory 
of  ancient  Greece,  in  which  the  labours  of  the  fculptor 
and  rtatuary,  gods,  heroes,  and  illuflrious  perfons,  were 
feen  colleiled  and  arranged ;  the  inequalities  of  the 
area  of  acclivity  contributing  to  a  full  difplay  of  the 
noble  affemblage. 

The  oracles  were  delivered  by  a  priellefs  called  Py- 
thia,  who  received  the  prophetic  influence  in  the  fol- 
lowing manner.  A  lofty  tripod,  decked  with  laurel, 
was  placed  over  the  aperture,  whence  the  facred  va- 
pour iflfued.  The  priellefs,  after  wafliing  her  body 
and  efpecially  her  hair,  in  the  cold  water  of  Caftalia, 
mounted  on  it,  to  receive  the  divine  effluvia.  She 
wore  a  crown  of  laurel,  and  (hook  a  facred  tree,  which 
grew  by.  Sometimes  Ihe  chewed  the  leaves  5  and  the 
frenzy  which  followed  may  with  probability  be  attri- 
buted to  this  ufage,  and  the  gentler  or  more  violent 
fymptome  to  the  quantity  taken.  In  one  inftance  the 
paroxyfm  was  fo  terrible,  that  the  priefts  and  fup- 
pliants  ran  away,  and  left  her  alone  to  expire,  it  was 
believed,  of  the  god.  Her  part  was  unpleafant  j  but, 
if  (he  declined  afting,  they  dragged  her  by  force  to  the 
tripod.  The  habit  of  her  order  was  that  of  virgins. 
The  rules  enjoined  temperance  and  chaftity,  and  pro- 
hibited luxury  in  apparel.  The  feafon  of  inquiry  was 
in  the  fpring,  during  the  month  called  Bulfius  ;  after 
v/hich  Apollo  was  fuppofed  to  vifit  the  altars  of  the 
Hyperboreans. 

The  city  of  Delphi  arofe  in  the  form  of  a  theatre, 
upon  the  winding  declivity  of  Pamaflus,  whofe  fanta- 
ftic  tops  overfhadowed  it,  like  a  canopy,  on  the  north, 
while  two  immenfe  rocks  rendered  it  inacceffible  on  the 
caft  and  weft,  and  the  rugged  and  (hapelefs  Mount 
Girphis  defended  it  on  the  fouth.  The  foot  of  the 
laft-named  mountain  was  waflied  by  the  rapid  Pliftus, 
which  difcharged  itfelf  into  the  fea  at  the  diftance  of 
'  only  a  few  leagues  from  the  facred  city.  This  inaccef- 
fible and  romantic  fituation,  from  which  the  place 
derived  the  name  of  Delphi  (fignifying,  as  explained 
jRthe  glofrades,yo/;Vijry,  a/one),  was  rendered  ftill  more 
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ftriking,  Ly  the  Innumerable  echoes  ivhich  nr.iiltiplied 

every  lound,  and  increnfcd  the  ignorant  veneration  of ' 
vlfitants  for  the  god  of  the  onule.  The  artful  mini- 
ftcrs  of  Apollo  gradually  collecled  fuch  objcctls  in  the 
groves  and  temple  as  were  fitted  to  aftonifli  the  fcnfes 
of  the  admiring  mcltitude.  The  Ipltndor  of  marble, 
the  magic  of  painting,  the  invaluable  ftatues  of  gold 
and  lilvcr,  reprefented  (to  ufe  the  language  of  antiqui- 
ty) not  the  refemblance  ot  an  earthly  habitation,  but 
rather  expreffed  the  image  of  Olympus,  adorned  and 
enlightened  by  the  aftual  prefencc  of  the  gods. 

The  protection  and  Juperintendance  of  this  precious 
depolitory  of  riches  and  iupcrftition  belonged  to  the 
Amphitlyons,  as  already  noticed.  But  the  inhabi- 
tants of  Delphi,  who,  if  we  may  ufe  the  expreftion, 
were  the  original  proprietors  of  the  oracles,  always  con- 
tinued to  direft  the  religious  ceremonies,  and  to  con- 
duct the  important  hulincfs  of  prophecy.  It  was  their 
province  alone  to  determine  at  what  time,  and  on  what 
occafion,  the  Pythia  ihould  mount  the  facred  tripod, 
to  receive  the  prophetic  fteams  by  which  ihe  commu- 
nicated with  Apollo.  When  overllowing  with  the 
heavenly  infpiration,  Ihe  uttered  the  confufed  words, 
or  rather  frantic  founds,  irregularly  fuggelled  by  the 
impulfe  of  the  god  ;  the  Dclphians  coUedled  thefe 
found',  reduced  them  into  order,  animated  them  with 
fenfe,  and  adorned  them  with  harmony.  The  Pythia, 
appointed  and  difmilTed  at  pleafure,  was  a  mere  inftru- 
mcnt  In  the  hands  of  thofe  artful  minlllers,  whofe  cha- 
rafter  became  fo  venerable  and  facred,  that  they  were 
finally  regarded,  not  merely  as  attendants  and  wor- 
ftilppers,  but  as  the  peculiar  family  of  the  god.  Their 
number  was  coniiderable,  and  never  exaflly  afcertain- 
ed,  fince  all  the  principal  inhabitants  of  Delphi, 
claiming  an  immediate  relation  to  Apollo,  were  enti- 
tled to  otEciate  in  the  rites  of  hi«  fanftuary  ;  and  evea 
the  inferior  ranks  beloiiging  to  that  facred  city  were 
continually  employed  in  dances,  feftivals,  proccflions, 
and  in  difplaying  all  the  gay  pageantry  of  an  airy  and 
elegant  fuperftltion. 

Delphi  was  conveniently  fituated  for  the  con- 
flux of  votaries,  lying  in  the  centre  of  Greece,  and, 
as  was  then  imagined,  of  the  univerfe.  It  was  cu- 
ftomary  for  thofe  who  confultcd  the  oracle  to  make 
rich  prefents  to  the  god  :  his  fervants  and  priefts  feaft- 
ed  on  the  numerous  viftims  which  were  facrificed  to 
him  J  and  the  rich  magnificence  of  his  temple  had  be- 
come proverbial  even  in  the  age  of  Homer.  In  after 
times,  Croefus,  the  wealthieft  of  monarchs,  was  par- 
ticularly munificent  in  his  donations.  This  facred 
repofitory  of  opulence  was  therefore  often  the  ob- 
jeft  of  plunder.  Neoptolemus  was  flain,  while  facri- 
ficing,  on  ilifpicion  of  a  defign  of  that  kind.  Xer- 
xes divided  his  army  at  Panopeus,  and  proceeded 
with  the  main  body  through  BcEotia  into  Attica, 
while  a  party  keeping  Parnaffus  on  the  right,  ad- 
vanced along  Schifte  to  Delphi ;  but  was  taken  with 
a  panic  when  near  Ilium,  and  lied.  This  monarch,  it 
is  related,  was  as  well  apprlfed  of  the  contents  of  the 
temple,  and  the  fumptuous  offerings  of  Halyattcs  and 
Crcefus,  as  of  the  effefts  which  he  had  left  bclilnd  in 
his  own  palace.  'I'he  divine  hoard  was  leized  by  tlie 
Phocenfians  under  Philomelus,  and  dilTipated  in  a  long 
war  with  the  Amphiclyons.  The  Gauls  experien- 
ced a  reception  like  that  of   ihe  Perfians,  and  mani- 
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fofied  fimikr  difmay  and  fuperftition.  Sslla,  wanting 
money  to  psy  hU  army,  fcnt  to  borro-.v  from  the  holy 
trcafury,  and  when  his  incfTenger  v.'ould  liave  fright- 
■  cned  him,  by  reporting  a  prodigy,  that  the  found 
of  a  harp  had  been  heard  from  ivithin  the  fancVnary, 
replied,  it  was  a  fign  that  the  god  was  happv  to  oblige 
him. 

The  trade  of  Apollo,  after  it  had  flouriflied  for  a 
long  period,  was  aSefted  by  the  mal-praflices  of  Ibme 
concerned  in  the  partnerfhip,  who  were  con^ifted  of 
bribery  and  corruption,  and  ruined  the  charavSer  of 
tlieir  principal.  The  temple  in  the  time  of  Strabo  was 
reduced  to  extreme  poverty  ;  but  the  offerings  which 
remained  v>-ere  very  numerous.  Apollo  was  (ilent, 
except  forae  efforts  at  intervals  to  regain  his  loft  credit. 
Nero  attempted  to  drive  him,  as  it  were  by  violence, 
from  the  cavern  •,  killing  men  at  the  mouth,  and  pol- 
luting it  with  blood  ■,  but  he  lingered  on,  and  would 
not  entirely  forfake  it.  Anfwers  were  reported  as 
given  by  him  afterwards,  but  not  without  fufpicion  of 
forgery.  An  oracle  of  Apollo  at  another  place  inform- 
ed the  confultors,  that  he  Ihould  no  more  recover  ut- 
terance at  Delphi,  but  enjoined  the  continuance  of  the 
accuftomed  offerings. 

The  city  of  Delphi  was  free  under  the  Romans.  In 
the  time  of  Paufanias,  who  has  particularly  defcribed  it, 
there  ftill  remained  an  invaluable  trcafure  of  the  of- 
ferings within  the  court  of  the  temple.  The  number, 
variety,  and  beauty  of  thefe  were  prodigious.  The  ftore 
appeared  inexhauftible;  and  the  robbery  of  Nero,  who 
removed  five  hundred  brazen  images,  was  rather  re- 
gretted than  perceived.  The  holy  treafuries,  though 
empty,  ferved  as  memorials  of  the  piety  and  glory  of 
the  cities  which  erefted  them.  The  Athenian  portico 
preferved  the  beaks  of  (hips  and  the  brazen  ftiields  •, 
trophies  won  in  the  Peloponnefian  war.  And  a  mid- 
titude  of  curiofities  remained  untouched. 

Conftantine  the  Great,  however,  proved  a  more  fatal 
enemy  to  Apollo  and  Delphi  than  either  Sylla  or  Ne- 
ro. He  removed  the  facred  tripods  to  adorn  the  hip- 
podrome of  his  new  city  ;  where  thefe,  ivith  the  A- 
pollo,  the  ftatues  of  the  Heliconian  mufes,  and  the  ce- 
lebrated Pan,  dedicated  by  the  Greek  cities  after  the 
war  with  the  Medes,  were  extant  when  Sozomen 
wrote  his  hiftory.  Afterwards  Julian  fent  Oribafius 
to  reftore  the  temple  :  but  he  was  adnionifhed  by  an  ora- 
cle to  reprefent  to  the  emperor  the  deplorable  condi- 
tion of  the  place.  '  I'ell  him  the  well-built  court  is  fal- 
len to  the  ground.  Phccbus  has  not  a  cottage,  nor 
the  prophetic  laurel,  nor  the  fpeaking  fountain  (Caf- 
fotis)  ;  and  even  the  beautiful  water  is  extinft.'  See 
Delphos. 

DELPHINIA,  in  Antiquity,  feafls  which  the  in- 
habitants of  Egina  celebrated  In  honour  of  Apollo, 
furnamed  Delpkinius,  fo  called,  as  it  is  pretended,  be- 
CEufe  he  affumed  the  form  of  a  dolphin  to  conduct  Ca- 
ftilius  and  his  colony  from  the  ifle  of  Crete  to  the 
Sinus  Crijptus  Delphinium,  one  of  the  courts  of  judica- 
ture of  the  Athenians ;  fo  called  from  the  proximity 
of  the  place,  where  they  held  their  affemblies,  to  the 
temple  of  Apollo  Delphinius. 

DELPHINIUM,      DOLPHIN-FLOWER,      or      LARK- 
SPUR ;  a  genus  of  plants,  belonging  to  the  polyandria 
clafs  •,    and  in  the   natural  method  ranking  under  the 
26th  order,  Muliijiiiqu^.     See  Botany  Index. 
?, 
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DELPHINUS,    or  dolphik  :    a  genus   of  fiflies  DcJpliIn!!*, 
belonging    to    the    order    of    Cele.      See    Cetology    D^'phi"--. 
Index.  I— Y— ^ 

Delphincs,  in  AJironomjj,  a  conftellation  of  the 
northern  hemifphere  ;  whofe  liars  in  Ptolemy's  catalogue 
are  10 ;  in  Tycho's  the  fame  number ;  in  Heveiius's 
14;  and  in  Flamitead's  18. 

DELPHOS,  a  town,  or  rather  village,  of  Tur- 
key in  Afia,  in  the  province  of  Libadia  ;  occupying 
part  of  the  fite  of  the  ancient  Delphi.     See  Delphi, 

A  late  traveller  *  informs  us,  that  fome  veftiges  oi' ChanJtr,''' 
temples  are  vifible  ;  and  above  them,  in  the  mountain  '^"''■"'"  '""■ 
fide,  are  fepulchres,  niches,  and  horizontal  cavities  for  ^'""• 
the  body,  fome  covered  with  slabs.  Farther  on  is  a 
niche  cut  in  the  rock  with  a  feat,  intended,  it  fcems, 
for  the  accommodation  of  travellers  wearied  ^vith  the 
ragged  track  and  the  long  afcent.  The  raonaiiery  is 
on  the  fite  of  the  gymnafium.  Strong  terrace  walls 
and  other  traces  of  a  large  edifice  remain.  The  village 
ii  at  a  diftance.  Caftalia  is  on  the  right  hand  as  you 
alcend  to  it,  the  water  coming  from  on  high  and  crof- 
fing  the  road ;  a  fteep  precipice,  above  which  the 
mountain  ftill  rifes  immenfely,  continuing  on  in  that 
direftion.  The  village  confifts  of  a  few  poor  cottages 
of  Albanians  covering  the  fite  of  the  temple  and  oracle. 
Beneath  it  to  the  fouth  is  a  church  of  St  Elias,  with 
areas,  terrace-walis,  arches,  and  veftiges  of  the  build- 
ings once  within  the  court.  The  concavity  of  the 
rock  in  this  part  gave  to  the  fite  the  refemblance  of  a 
theatre.  Turning  to  the  left  hand,  as  it  were  toward 
the  extremity  of  one  of  the  ivings,  you  come  again  to 
fepulchres  hewn  in  the  rock,  and  to  a  femicircular  re- 
cefs  or  niche  with  a  feat  as  on  the  other  fide.  Higher 
up  than  the  village  is  the  hollow  of  the  ftadium,  in 
which  were  fome  feats  and  fcattered  fragments. 

Higher  up,  within  the  village,  is  a  piece  of  ancient 
wall,  concealed  from  view  by  a  flied,  which  it  fup- 
ports.  The  ftonc  is  brown,  rough,  and  ordinary, 
probably  that  of  Pamaffus.  On  the  fouth  fide  are 
many  infcriptions,  with  wide  gaps  between  the  letters, 
^vhich  are  negligently  and  faintly  cut ;  all  nearly  of  the 
fame  tenor,  and  very  difficult  to  copy.  They  regifter 
the  purchafe  of  flaves  who  had  entrufted  the  price  of 
their  freedom  to  the  god  ;  containing  the  contrafl  be- 
tween Apollo  and  their  owners,  witnefled  by  his 
priefts  and  by  fome  of  the  archons.  This  remnant 
leems  to  be  part  of  the  wall  before  Caflbtis  ;  as  above 
it  is  ftill  a  fountain,  which  fupplies  the  village  with  ex- 
cellent water,  it  is  likely  from  the  ancient  fource. 

The  water  of  Caftalia  in  the  neighbourhood,  from 
which  the  Pytliia,  and  the  poets  who  verfified  her  an- 
fwers, were  believed  to  derive  a  large  ftiare  of  their 
infpiration,  defcends  through  a  cleft  of  Parnaflus  ;  the 
rock  on  each  fide  high  and  fteep,  ending  in  two  fum- 
mits  J  of  which  one  Avas  called  Hyampeia,  and  had  be- 
neath it  the  facred  portion  of  Autonous,  a  local  hero 
as  diftinguiftied  as  Phylacus.  From  this  precipice  the 
Delphians  threw  down  the  famous  TEfop.  By  the 
ftream,  within  the  cleft,  are  feen  fmall  broken  ftairs 
leading  to  a  cavity  in  which  is  water,  and  once  per- 
haps up  to  the  top.  Grooves  have  been  cut,  and  the 
marks  of  tools  are  vifible  on  the  rock  ;  but  the  cur- 
rent, inftead  of  fupplying  a  fountain,  now  paffes  over 
its  native  bed,  and  haftens  down  a  courfe  deep-worn 
to  jom  the  Plilbis.     Clofe  by,  at  the  foot  of  the  eaftem 
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precipice,  is  a  bafon  ^vith  Heps  on  the  margin,  once, 
it  is  likely,  the  bath  iifed  by  the  Pythia.  Above,  in 
the  fide  of  the  mountain,  is  a  pretty  church  dedicated 
to  St  Jolm,  within  which  are  excavations  refembling 
niches,  partly  concealed  from  view  by  a  tree. 

DELTA,  is  a  part  of  Lower  Egypt,  ivhich  takes 
up  a  confiderable  fpace  of  ground  between  the  branches 
of  the  Nile  and  the  Mediterranean  fea  ;  the  ancients 
called  It  the  ijle  of  Delia,  becaufe  it  is  in  the  Ihape  of 
a  triangle,  like  the  Greek  letter  of  that  name.  It  is 
about  130  miles  along  the  coaft  from  Damietta  to  A- 
lexandria,  and  70  on  the  fides  from  the  place  where 
the  Nile  begins  to  divide  itfelf.  It  is  the  moll  plenti- 
ful country  in  all  Egypt,  and  it  rains  more  there  than 
in  other  parts,  but  the  fertility  is  chiefly  ov,-ing  to  the 
inundation  of  the  river  Nile.  The  principal  towns 
oa  the  coaft  are  Damietta,  Rofetta,  and  Alexandria  ; 
but,  within  land,  Menoufia,  and  Maala  or  Elmala. 

DELTOIDES,  in  Anatomij.  See  Anatomy,  Table 
of  the  Mufcles. 

DELUGE,  an  inundation  or  overflowing  of  the 
earth,  either  wholly  or  in  part,  by  water. 

We  have  feveral  deluges  recorded  in  hiflory  j  as  that 
of  Ogyges,  which  overflowed  almoft  all  Attica ;  and 
that  of  Deucalion,  ^vhich  drowned  all  Theffaly  in 
Greece  •,  but  the  moft  memorable  was  that  called  the 
XJnvutrfal  Deluge,  or  }\riali's  Flood,  which  overflowed 
and  deftroyed  the  whole  earth  ;  and  from  which  only 
Noah,  and  thofe  with  him  in  the  ark,  efcaped. 

I'liis  flood  makes  one  of  the  moft  confiderable 
epochas  in  chronology.  Its  hiftoiy  is  given  by  Mofes, 
Gen.  ch.  vi.  and  vii.  Its  time  is  fixed,  by  the  beft 
chrouologers,  to  the  year  from  the  creation  1656,  an- 
fwering  to  the  year  before  Chrlft  2293.  From  this 
flood,  the  ftatc  of  the  world  Is  divided  Into  diliivian 
and  anledilwi'ian.     See  Antediluviaxs. 

Among  the  many  teftimonies  of  the  truth  of  this 
part  of  the  JNIofaic  hilloiy,  we  may  account  the  ge- 
neral voice  of  mankind  at  all  times,  and  in  all  parts  of 
the  world.  The  objefiions  of  the  free-thinkers  ha\-e 
indeed  principally  turned  upon  three  points,  viz.  i.  The 
want  of  any  direct  hlftory  of  that  event  by  the  profane 
writers  of  antiquity  •,  2.  The  apparent  impofllbility  of 
accounting  for  the  quantity  of  water  necelTary  to  over- 
flow the  whole  earth  to  fucli  a  depth  as  it  is  faid  to 
have  been  :  and,  3.  There  appearing  no  neceflity  for 
an  univerfal  deluge,  as  the  fame  end  might  have  been 
accompliflied  by  a  partial  one. 

I.  The  former  of  thefe  objeflions  has  given  rife  to 
feveral  very  elaborate  treatifes,  though  all  that  has  yet 
been  done  In  this  way  has  fcarc-ly  been  able  to  filence 
the  objeftors.  Mr  Bryant,  in  his  fyftem  of  Mythology, 
has  with  great  learning  and  confiderable  fuccefs  endea- 
voured to  Ihow,  that  the  deluge  was  one  of  the  prin- 
cipal, if  not  the  only  foundation  of  the  Gentile  wor- 
ftiip  -,  that  the  firft  of  their  deities  was  Noah  ;  that 
all  nations  of  the  world  look  up  to  him  as  their  foun- 
der ;  and  that  he,  his  fons,  and  the  firft  patriarchs, 
are  alluded  to  in  raoft  If  not  all  of  the  religious  cere- 
monies, not  only  of  the  ancient  but  of  the  modern  hea- 
thens. In  fhort,  according,  to  this  author,  the  de- 
luge, fo  far  from  being  forgot,  or  obfcurely  mentioned 
by  llie  heathen  world,  is  in  reality  confpicuous  through- 
out every  one  of  their  afts  of  religious  worfliip. 

The  Egyptian  Ofiris,  according  to  him,  ivas  the  fame 
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with  Ham  the  fon  of  Noah,  though  the  name  nas  lomc-    Delii^i. 

times  beftoived  on  Noah  himfelf.     That  this  Is  the  cafe,  '— v— ' 

is  evident,  he  thinks,  from  its  being  laid  that  he  was        3  ^ 

expofed  in  an  ark,  and    afterwards    reltored    to  day  :      '      .^„f 

IT         ,  11-  T  1-1  •      ,     •^     account  of 

that  he  planted  the  vme,  taught  mankmd  agriculture,  the  ancient 

and  inculcated  upon  them  the  maxims  of  religion  and  heroes, 
juitice.  Something  of  the  fame  kind  is  related  of 
Perfeus.  He  is  reprcfcntcd  by  fome  ancient  hiftorians 
as  a  great  aftronomer,  and  well  verfed  in  other  fciences. 
After  being  conceived  in  a  ftiower  of  gold,  he  was  ex- 
pofed in  an  ark  upon  tlic  waters,  and  is  faid  to  have 
had  a  renewal  of  life. — The  hlllury  of  Myrina  the  A- 
mazon  affords  a  kind  of  abridgement  and  mixture  of 
the  hirtorles  of  Ofiris  and  Perfeus.  Similar  to  thefe 
is  the  hlftory  of  Hercules  himfelf.  But  our  author  ob- 
ferves,  that  under  the  titles  of  OJlris,  Perfeus,  Myrina, 
&c.  the  ancients  fpoke  of  the  exploits  of  a  whole  na- 
tion, who  were  no  other  than  the  Cuthites  or  Cufti- 
ites,  the  defcendants  of  Culli  the  fon  of  Ham  and 
father  of  Nimrod.  '1  liefe  people  fpread  themfelves 
into  the  moft  remote  corners  of  the  globe  ;  and  hence 
the  heroes  ^vhom  they  reprefented  are  always  fet  forth 
as  conquering  the  whole  world. — According  to  Dio- 
dorus  Siculus,  the  Egyptiaa  Ofiris  was  the  fame  with 
the  Diotmfus  of  the  Greeks.  He  is  faid  to  have  been 
tivice  born,  and  to  have  had  tivo  fathers  and  two  mo- 
thers ;  to  have  been  ivonderfully  preferved  in  an  ark  ; 
to  have  travelled  all  over  the  earth  ;  taught  the  ufe  of 
the  vine,  to  build,  plant,  &c.  The  Indians  claim 
him  as  a  native  of  their  country,  though  fome  allow 
that  he  came  from  the  weft.  Of  Cronus  and  Allarte, 
it  is  faid  that  they  went  over  the  whole  earth,  dif- 
pofing  of  the  countries  as  they  pleafed,  and  doing  good 
wherever  they  came.  The  fame  is  related  of  Oura- 
nus,  Themis,  Apollo,  Sic.  though  all  their  exploits 
are  faid  to  have  been  the  eftefts  of  conqueft,  and 
their  benevolence  enforced  by  the  fivord.  In  a  fi- 
milar  manner  he  explains  the  Iriftorles  of  other  heroes 
of  antiquity ;  and  having  thus,  in  the  charafters  and 
hlftory  of  the  moft  celebrated  perfonages,  found 
traces  of  the  hlftory  of  Noah  and  his  family,  our 
author  proceeds  to  inquire  into  the  memorials  of 
the  deluge  itfelf,  to  be  met  with  in  the  hlftory  or 
religious  rites  of  the  different  nations  of  antiquity. 
"  We  may  reafonably  fuppofe  (fays  he),  that  the  par- Xeftimo- 
ticulars  of  this  extraordinary  event  would  be  grate- nies  of  the 
fully  commemorated  by  the  patriarch  himfelf,  and  delude  to 
tranfmitted  to  every  branch  of  his  family  ;  that  they  ^^  T ^ 
were  made  the  fubjccl  of  domeftic  converfe,  where  hcatlien 
the  hlftory  was  often  reneived,  and  ever  attended  with  authors. 
a  reverential  awe  and  horror,  efpecially  in  thofe  ivho 
had  been  vvItneiTes  to  the  calamity,  and  had  experien- 
ced the  hand  of  Providence  in  their  favour.  In  pro- 
cefs  of  time,  when  there  was  a  falling  off  from  the 
truth,  we  might  farther  expeft,  that  a  pcrfon  of  fo 
high  a  charafter  as  Noah,  fo  particularly  diftinwuilhed 
by  the  Deity,  could  not  fail  of  being  reverenced  by 
his  pofterity  5  and  when  idolatry  prevailed,  that  he 
v.ould  be  one  of  the  firft  among  the  fons  of  men  to 
whom  divine  honouvs  ivould  be  paid.  Laftly,  we 
might  conclude,  that  thefe  memorials  would  be  inter- 
woven in  the  mythology  of  the  Gentile  world;  and  that 
there  \vould  be  continual  allufion-;  to  thefe  ancient  oc- 
currences in  the  rites  and  myfteries  as  they  v.ere  prac- 
tifed   by   the   nations   of  the  earth.     In  conformity  to  ■ 
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thele  fuijijofitions,  I  ilial!  endeavoui-  to  (Kow  that  thefe 
things  did  happen  •,  that  the  hiftory  of  the  deluge  was 
religioufly  pieferved  in  the  firll  aj^es ;  that  every  cir- 
cumllance  of  it  is  to  be  met  with  among  the  I'.iftorians 
and  mytbologiih  of  different  countries :  and  traces  of 
it  are  to  be  found,  particularly  in  the  facred  rites  of  E- 
gypt  and  of  Greece. 

"  It  win  appe;ir  from  many  circumftances  in  the 
more  ancient  ivriters,  tlrat  the  great  patriarch  was 
highly  reverenced  by  his  poilerity.  They  looked  up 
to  him  as  a  perlon  highly  favoured  by  heaven  ;  anu  ho- 
noured him  with  many  titles,  each  of  which  had  a  re- 
ference to  feme  particular  part  of  his  hiftory.  They 
llyled  him  Prometheus,  Deucalion,  Atlas,  TheutJi,  Zutli, 
Xulhus,  Inachus,  0/lris.  When  there  began  to  be  a 
■tendency  towards  idolatry,  and  the  adoration  of  the 
fun  was  introduced  by  the  pofterity  of  Ham,  the  title 
of  Helius,  among  others,  was  conferred  upon  him. 
They  called  hira  alio  Miiii  and  Mav,  which  is  the  moon. 
When  colonies  went  abroad,  many  took  to  themlelves 
the  title  of  Mini/nJ^r  and  M:ni/ce  from  him  ;  julf  as 
others  were  denominated  Ack^menidce,  Auritce,  Heliadte, 
Irom  the  lun.  People  of  the  former  name  are  to  be 
found  in  Arabia  and  in  other  parts  of  the  world.  The 
natives  at  Orchomenos  were  flyled  Miny<e,  as  were 
fome  of  the  inhabitants  of  Thelialy.  Noah  was  the 
original  Zeus  and  Dios.  He  was  the  planter  of  the 
vine,  and  inventor  of  fermented  liquors  ;  whence  he 
was  denominated  Z,eulh,  which  fignifies  ferment,  ren- 
dered 'Zeus  by  the  Greeks.  He  was  alfo  called  Dio- 
nujos,  interpreted  by  the  Latins  Bacchus,  but  very  im- 
properly. Bacchus  was  Chus  the  grandfon  of  Noah  ; 
as  Ammon  may  in  general  be  efteemed  Ham,  fo  much 
reverenced  by  the  Egyptians. 

"  Among  the  people  of  the  eaft,  the  true  name  of 
the  patriarch  %vas  preferved  ;  they  called  him  Noas, 
Naus,  'and  fometimes  contracted  Nous  ;  and  many  pla- 
ces of  fandfity,  -as  well  as  rivers,  were  denominated 
from  him.  Anaxagoras  of  Clazomene  had  obtained 
fome  knowledge  of  him  in  Egypt.  By  hira  the  pa- 
triarch was  denominated  Noas  or  Nous  ;  and  both  he 
and  his  difciples  were  fenfible  that  this  was  a  foreign 
appellation ;  notwithllanding  which,  he  has  afted  as  if 
it  had  been  a  term  of  the  Greek  language.  Eufebius 
informs  us,  that  the  difciples  of  Anaxagoras  fay,  '  that 
Nous  is,  by  interpretation,  the  deity  Dis  or  Dios  j 
and  they  likewife  efleem  Nous  the  lame  as  Prome- 
theus, becaufe  he  was  the  renevver  of  mankind,  and 
was  faid  to  have  falhioned  them  again,'  after  they 
had  been  in  a  manner  extinft.  After  this,  however, 
he  gives  a  folution  of  the  ftory,  upon  the  fuppofition 
that  Nous  is  the  fame  with  the  Greek  word  vssj,  the 
mind  :  that  '  the  mind  was  Prometheia  ;  and  Prome- 
theus was  faid  to  renew  mankind,  from  new  forming 
their  minds,  and  leading  them,  by  cultivation,  from 
ignorance.' 

"  Suidas  has  preferved,  from  forae  ancient  author, 
a  curious  memorial  of  this  wonderful  perfonage,  whom 
lie  affetls  to  diftinguifii  from  Deucalion,  and  ftyles 
Nannacus.  According  to  l.im,  this  Nannacus  was 
a  perfon  of  great  antiquity,  and  prior  to  the  time  of 
Deucalion.  He  is  faid  to  have  been  a  king,'  who 
forefeeing  the  approaching  deluge,  colleiSed  every 
body  togetlier,  and  led  them  to  a  temple,  where  he 
ofleied  up  his  prayers  for  them,  acccanpar.ied  with 
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many   tears.     There   is  likewife   a   proverbial   cxpref-    Delugf. 
fion  about  Nannacus  applied  to   people  of  great  anti- '— — \— ' 
quity. 

"  Stephanas  gives  great  light  to  this  hiftory,  and  fup- 
plie?  many  deficiencies.  '  The  tradition  is  (fays  he),  that 
there  was  one  formerly  named  Annacus,  the  extent  of 
whofe  life  was  above  300  years.  The  people  who  weK 
of  his  neighbourhood  and  acquaintance  had  inquired  of 
an  oracle  how  long  he  was  to  live  ;  and  there  was  an 
anfwer  given,  that  when  Annacus  died,  all  mankind 
would  be  deilroyed.  The  Phrygians,  upon  this  ac- 
count, made  great  lamentations,  from  whence  arofe 
tlie  proverb  to  %-ni  Ae>v«xv  xAotwcreiy,  the  lamentation  of 
Annacus,  made  ufe  of  for  people  or  circumftances 
highly  calamitous.  When  the  flood  of  Deucalion 
came,  all  mankind  were  deitroyed,  according  as  the  ' 
oracle  had  foretold.  Afterwards,  when  the  furface  of 
the  earth  began  to  be  again  dry,  Zeus  ordered  Prome- 
theus and  Minerva  to  make  images  of  clay  in  the  form 
of  men  ;  and,  when  they  were  tinilhed,  he  called  the 
winds,  and  made  them  breathe  into  each,  and  render 
them  vitaL" 

From  thefe  hiftories  Mr  Bryant  concludes  as  fol- 
lows :  "  However  the  ftory  may  have  been  varied, 
the  principal  outlines  plainly  point  out  the  perfon  who 
is  aUuded  to  in  thefe  hiftories.  It  is,  I  think,  mani- 
fell,  that  Annacus,  and  Nannacus,  and  even  Inachus, 
relate  to  Noachus  or  Noah.  And  not  only  thefe,  inj^hy. 
but  the  hiftories  of  Deucalion  and  Prometheus  have  Deui  .dion, 
a  like  reference  to  the  patriarch  ;  in  the  600th  year,  ^'  d  Prorne 


pre- 
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and   not  the   300th,    of  whofe    life    the    waters 

vailed  upon  the   earth.     He   was   the   father   of  luiiii-  xtq,}, 

kind,   who  were  renewed  in  him.     Hence  he  is  repre- 

lented    by    another    author,    under    the    charadler    of 

Prometheus,    as  a  great    artill,    by  whom    men    were 

formed    anew,    and    were    inftruded    in    all   that  was 

good. 

"  Noah  was  the  original  Cronus  and  Zeus ;  though 
the  latter  is  a  title  conferred  fometimes  upon  his  ion 
Ham.  There  is  a  very  particular  exprelhon  recorded 
by  Clemens  of  Alexandria,  and  attributed  to  Pytha- 
goras, who  is  faid  to  have  called  the  fea  the  tear  of 
Cronus  ;  and  there  was  a  farther  tradition  concerning 
this  perfon,  that  he  drank,  or  fwallowed  up  all  his 
children.  The  tears  of  Bis  are  reprefented  as  very 
myllerious.  They  are  faid  to  have  flowed  whenever 
the  Nile  began  to  rife,  and  to  flood  the  country. — The 
overflowing  of  that  river  was  the  great  fource  of  af- 
fluence to  the  people,  and  they  looked  upon  it  as  their 
chief  blefting  ;  yet  it  was  ever  attended  with  myftical 
tears  and  lamentations.  This  was  particularly  ob- 
ferved  at  Coptos,  where  the  principal  deity  was  Ifis. 
An  ancient  writer  imagines  that  the  tears  and  lamen- 
tations of  the  people  were  to  implore  an  inundation  ; 
and  the  tears  of  His  were  fuppofed  to  make  the  river 
fwell.  But  all  this  was  certainly  faid  and  done  in  me- 
morial of  a  fonner  Hood,  of  which  they  made  the  over- 
flowing of  the  Nile  a  type. 

"  As  the  patriarch  was  by  fome  reprefented  as  a 
king  called  Naachus  or  Nauchus  ;  fo  by  othei  s  he  was 
ftyled  Inachus,  and  fuppofed  to  have  reigned  "at  Argos. 
Hence  Inachus  was  made  a  kmg  of  Greece;  and 
Phoroneus  and  Apis  brought  in  fucceiTion  after  him. 
But  Inrxhus  was  not  a  name  of  Grecian  original ;  it 
is  njentioned  by  Eufepius,  in  liis  account  of  the  firft 
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De'mge.  ages,  that  there  reigned  in  Egypt  Telegonus  a  prince 
•"""v  '  of  foreign  extradlion,  who  was  the  fon  of  Ones  the 
(hepherd,  and  the  feventh  in  defcent  from  Inachus. 
And  in  the  fame  author  we  read,  that  a  colony  went 
forth  from  that  country  into  Syria,  where  they  found- 
ed tlie  ancient  city  of  Antioch  ;  and  that  they  were 
condufted  by  Cafus  and  Belus,  who  were  fons  of  Ina- 
chus. By  Inachus  is  certainly  meant  Noah ;  and 
the  hiftory  relates  to  fome  of  the  more  early  defcen- 
dants  of  the  patriarch.  His  name  has  been  rendered 
very  unlike  itfelf,  by  having  been  lengthened  with 
terminations,  and  likewife  faJiioned  according  to  the 
idiom  of  different  languages.  But  the  circumftances 
of  the  hirtory  are  fo  precile  and  particular,  that  ive 
cannot  mifs  of  the  truth. 

"  He  feems  in  the  eaft  to  have  been  called  Noas, 
Nonjts,  Nufus,  and  AW ;  and  by  the  Greeks  his  name 
was  compounded  Diontifus.  The  Ammonians,  wherever 
they  came,  founded  cities  to  his  honour ;  hence  places 
called  Nufa,  will  often  occur  ;  and  indeed  a  great  many 
of  them  are  mentioned  by  ancient  authors.  Thefe, 
though  \ndely  diftant,  being  fituated  in  countries  far 
removed,  yet  retained  the  fame  original  hitfories  ;  and 
were  generally  famous  for  the  plantation  of  the  vine. 
Mifled  by  this  limilarity  of  traditions,  people  in  after 
times  imagined  that  Dionufus  muft  necelTarily  have 
been  where  his  hiftory  occurred  ;  and  as  it  was  the 
turn  of  the  Greeks  to  place  eveiy  thing  to  the  account 
of  conqueft,  they  made  him  a  great  conqueror,  who 
went  over  the  face  of  the  whole  earth,  and  taught 
mankind  the  plantation  of  the  vine.  We  are  informed, 
that  Dionufus  went  with  an  army  over  the  face  of  the, 
whole  e  irth,  and  taught  mankind,  as  he  paffed  along, 
the  method  of  planting  the  vine,  and  how  to  prefs 
out  the  juice,  and  receive  it  in  proper  velTels.  Though 
the  patriarch  is  reprefented  under  various  titles,  and 
even  thefe  not  always  uniformly  appropriated  ;  yet 
■  there  will  continually  occur  fuch  peculiar  circuraftances 
of  his  hiftory  as  ivill  plainly  point  out  the  perfon  re- 
ferred to.  The  perfon  preferved  is  always  mentioned 
as  preferved  in  an  ark.  He  is  defcribed  as  being  in  a 
ilate  of  darknefs,  which  is  reprefented  allegorically  as 
a  ftate  of  death.  He  then  obtained  a  new  life,  ivhich 
is  called  a  fecond  birth  ;  and  is  faid  to  have  his  youth 
renewed.  He  is,  on  this  account,  looked  upon  as  the 
firft-bom  of  mankind  ;  and  both  his  antediluvian 
and  poftdilu\'ian  ftates  are  commemorated,  and  fome- 
times  the  intermediate  ftate  is  alfo  fpokcn  of.  Diodo- 
rus  calls  him  Deucalion  ;  but  defcribes  the  deluge  as 
in  a  manner  univerfal.  '  In  the  deluge  ivhich  hap- 
pened in  the  time  of  Deucalion,  almoft  all  tlelh  died.' 
Apollodorus  having  mentioned  Deucalion  £»  Xxg^vocKi, 
configned  to  the  ark,  takes  notice  upon  his  quitti-->- 
it,  of  his  offering  up  an  immediate  facrifice  to  the 
God  who  delivered  him.  As  he  was  the  father  of  all 
mankmd,  the  ancients  have  made  him  a  perfon  of 
very  extenfive  rule  ;  and  fuppofed  hira  to  have  been  a 
king.  Sometimes  he  is  deforlbed  as  a  monarch  of 
the  whole  earth  ;  at  other  times  he  is  reduced  to  a 
petty  king  of  ThelTaly.  He  is  mentioned  by  Hella- 
dias  in  this  latter  capacity  ;  who  fpcaks  of  the  deluge 
in  his  time,  and  of  his  building  altars  to  the  gods. 
Apollonius  Rhodius  fuppofes  him  to  have  been  a  na- 
tive of  Greece,  according  to  the  common  .-.otions ; 
but  notwithftanding  his  prejudices  he  gives  fo  parli- 
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cular  a  characler  of  him,  that  the  true  hiftory  cannot  Deluge 
be  millaken.  He  makes  him  indeed  the  fon  of  Pro-  • 
metheus,  the  fon  of  .1  apetus  ;  but  in  theie  ancient  my- 
thological accounts  all  genealogy  muft  be  entirely  dif- 
regarded.  Though  this  char.idcr  be  not  precifcl/ 
true,  yet  we  may  learn  that  the  perfon  reprefented  was 
the  ftrft  of  men,  through  whom  religious  rites  were 
renewed,  cities  built,  and  civil  polity  eltabliftied  in  the 
world  ;  none  of  which  circuraftances  are  applicable  to 
any  king  of  Greece.  We  are  aifured  by  Philo,  that 
Deucalion  was  Noah  •,  and  the  Chaldeans  likewife 
mentioned  him  by  the  name  of  Xifuthrus,  as  we  are 
informed  by  Cedrenus.  , 

"  That  Deucalion  was  unduly  adjudged  by  the  Deucalion 
people  of  ThelTaly  to  their  country  folely,  may  be  proved  not 
proved  from  his  name  occurring  in  different  parts  of[° ''^^^ '''" 
the  world,  and  always  accompanied  with  fome  hiftory -r^^y^i 
of  the  deluge.  The  natives  of  Syria  laid  the  fame 
claim  to  him.  He  was  fuppofed  to  have  founded  the 
temple  at  Hierapolis,  where  was  a  chafm  through 
which  the  waters  after  the  deluge  were  faid  to  have 
retreated.  He  was  likewife  reported  to  have  built 
the  temple  of  Jupiter  at  Athens  ;  where  there  was  a 
cavity  of  the  fame  nature,  and  a  like  tradition,  that  the 
waters  of  the  flood  paffed  oft'  through  this  aperture. 
However  groundlefs  the  notions  may  be  of  the  waters 
having  retreated  through  thefe  paffages,  yet  they  fllo^v 
what  impreffions  of  this  event  were  retained  by  the 
Ammonians,  who  introduced  fome  hiftory  of  it  where- 
ever  they  came.  As  different  nations  fucceeded  one 
another  in  thefe  parts,  and  time  produced  a  mixture  of 
generations,  they  varied  the  hiftory,  and  modelled  it 
accordiiig  to  their  notions  and  traditions ;  yet  the 
ground-work  was  always  true,  and  the  event  for  a  long 
time  univerfally  commemorated.  Jofephus,  who  feems 
to  have  been  a  perfon  of  extenfive  knowledge,  and 
verfed  in  the  hiftories  of  nations,  fays,  that  this  great 
occurrence  was  to  be  met  with  in  the  writings  of  all 
perfons  who  treated  of  the  firft  ages.  He  mentions 
Berofus  of  Chaldea,  Hieronymus  of  Egypt,  who  wrote 
concerning  the  antiquities  of  Phccnicia  ;  alfo  Ahiafeas, 
Abydenus,  Melon,  and  Nicolaus  Damafcenus,  as  wri- 
ters, by  ^vhom  it  was  recorded,  and  adds,  that  it  was 
taken  notice  of  by  many  others.  g 

"    Among  the  eaftern   nations,    the    traces    of   this  \ccountsof 
event    are    more  vivid  and  determinate  than  thofe  ofthe  flo^d 
Greece,  and  more  conformable  to  the  accounts  of  Mo- ^^°"8 '"^ 
fes.      Eufebius  has  preferved  a  mckft  valuable  extrafl  tOfj^jj 
this  purpofe  from   Abydenus ;  -(vhich  was  taken  from 
the  archives   of    the   Medcs    and    Babylonians.      This 
writer  fpeaks  of  Noah,  whom  he  names  Scillthrus,  as  a 
king;  and  fays,  that  the  flood    began  upon   the   I5tli 
day  of  the   month  Defius ;  that  during   the  prevalence 
of  the  waters,    Seifithrus  fent   out  birds,  that  he  might 
judge   if  the  flood  had  remained  •,  but   that  the  birds,  ' 

not  finding  any  refting  place,  returned  to  him  again. 
This  xvas  repeated  three  times  ;  when  the  birds  ^vere 
found  to  return  with  their  feet  ftained  with  foil ;  by 
i\hich  he  kneiv  the  flood  was  abated.  Upon  this 
he  quitted  the  ark,  and  was  never  more  feen  of  men, 
being  taken  away  by  the  gods  from  the  earth.  Aby- 
denus concludes  with  a  particular,  in  which  the  eaftern 
Avriters  are  unanimous  ;  that  the  place  of  defcent  from 
the  ark  was  in  Armenia,  and  fpcaks  of  its  remains  be- 
ing prefer^'cd  for  a  long  time.  Plutarch  mentions  the 
S  Noatkic 
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Deluge.   Noachic  dove,  and  its  being  fent  out  of  the  aik.     But 
'f— — V  "—'  the  nioil  particular  hiftory  of  the  delude,  and  the  near- 
eft  of  any  to    the  account  given  by  Mofes,  is  to  be 
found    in   Lucian.      He  was  a  native  of   Samofata,  a 
city   of    Comagenc,    upon   the    Euplirates,    a    part    of 
tlie  world  where  memorials  of    the  deluge  were  par- 
ticularly   preferved,    and    where    a    reference    to    that 
hillory  was  continually  kept  up  in  tlie  rites  and  worftiip 
cf  the  countrv.     His  knowledge,  therefore,  was  obtained 
from   the   Aliatic  nations  among  whom  he  ^vas  born, 
and  not  from  his  kinfmen  the  Helladians,  who  were-  far 
inferior  in  the  knowledge  of  ancient  times.      He  de- 
fcribes  Noah  under  the  name  of  Deucalion ;  and  fays, 
'  that  the  prefent  race  of  mankind  are  different  from 
thofe   who  firft   exifted  ;  for  thofe  of  the  antediluvian 
world  were  all  deftroyed.     The  prefer?!  world  is  peopled 
from    the   fons    of  Deucalion;  having  increafed  to    fo 
great   a   number  from  one  peifon.      In  refpefl  to  the 
former  brood,  they  were  men  of  violence,  and  la-.vlefs 
in   their  dealings.     They  regarded   not  oaths,  nor  ob- 
ferved  the  rights  of  hofpitality,  nor   Ihovved  mercy  to 
thofe  who  fued  for   it.      On    this   account    they    were 
doomed  to  deftruclion  ;  and  for  this  purpofe  there  was 
2  mighty  eruption  of  waters   from  the  earth,  attended 
with  heavy   Ihowers   from    above;    fo    that   the  rivers 
iwelled,  and  the  fea  overflowed,  till  the  whole  earth 
was  covered  with  a  flood,  and  all  flelh  drowned.      Deu- 
calion   alone    was    preferved     to    repeople  the  world. 
This  mercy  was   ihown   to  him  on  account  of  his  piety 
and  juftice.     His  prefervation  was  effefled  in  this  man- 
ner :   He   put   all   his   family,  both   his  fons  and  their 
wives,  into  a  vaft  ark  which  he  had   provided,   and  he 
went    into    it    himfelf.      At  the  fame  time  animals  of 
every   fpecies,   boars,   horfes,   lions,  ferpents,   whatever 
lived  upon  the  face  of  the  earth,  followed  him  by  pairs  ; 
all  which  he  received  into  the  ark,    and   experienced 
no   evil  from   them  ;    for  there  prevailed  a  wonderful 
harmony  throughout,    by  the  immediate  influence    of 
the  Deity.     Thus  were  they  wafted  ^vith  him  as  long 
as  the  flood    endured."      After    this    he    proceeds  to 
mention,    that  upon  the  difappearing    of    the    waters, 
Deucalion  went  forth  from  the  ark,  and  raifed  an  altar 
to  God  ;  but  he  tranfpofes  the  fcene  to  Hierapolis  in 
Syria,    where    the    natives   pretended,  as  has  been  al- 
ready mentioned,  to  have   very  particular  memorials  of 
9  the  deluge. 

Remains  of  <i  p./joj]^  „£  tjjg  authors  who  have  tranfmitted  to  us 
the  ark  faul  ^^|-^  accounts,  at  the  fame  time  inform  us,  that  the 
long  vifiblc.  remains  of  the  ark  were  to  be  feen  in  their  days  on  one 
of  the  mountains  of  Armenia.  Abydenus  particular- 
ly fays,  in  confirmation  of  this  opinion,  that  the  people 
of  the  country  ufed  to  get  fmall  pieces  of  the  wood, 
which  they  carried  about  by  way  of  amulet.  And  Be- 
rofus  mentions,  that  they  fcraped  off  the  afphaltus  with 
which  it  was  covered,  and  ufed  it  as  a  charm.  Some  of 
the  fathers  feem  to  infill  on  the  certainty  of  the  ark 
being  ftlU  remaining  in  their  time.  Theophilus  fays 
exprefsly,  that  the  remains  were  to  be  feen  upon  the 
mountains  of  Aram,  or  Armenia.  And  Chryloftom 
appeals  to  it  as  to  a  thing  well  known.  '  Do  not 
(fays  he)  thofe  mountains  of  Armenia  bear  witnefs  to 
the  truth  '  thofe  mountains  where  the  ark  firft  relied  ' 
And  are  not  the  remains  of  it  preferved  there  even  un- 
to this  day." 

"  There  was  a  cuftom  among  the  priefts  of  Ammon, 


of  carrying   a  boat  in  proceffion  at  particular  feafons,    Delude, 
in  which  X':as  an  oracular  flirine  held  in  great  venera-  '-'-'v"""-' 
tion.      They  were  lidd  to  have    been  80  in  number,  „     '° 
and  to  have  carried  the  facred  vsflel  about  juft  as  they  j],jps  (.j^, 
were  diretled   by  the  impulfe  of  the  Deity.     This  cu-riedin  pro- 
ftom  was  likewile  in  ufe  among  the  Egyptians  ;  and  Ei-  celTion  by 
Ihop  Pocock  has  preferved   three  fpecimens   of  ancient  "}°" 

iculpture,  wherein  this  ceremony   is   difplayed.      They  [-crvi)ti;\iij, 
are  of  wonderful  antiquity,  and   were  found  by  him  in 
Upper  Egypt. 

"  Part  of  the  ceremony  In  moft  of  the  ancient  my- 
fteries  confilled  in  carrying  about  a  (hip  or  boat  ;  which 
cuftom,  upon  due  examination,  will  be  found  to  relate 
to  nothing  elfe  but  Noah  and  the  deluge.  The  Ihip  of 
Ifis  is  well  kno^vn,  and  the  feftivity  among  the  vEgyp- 
tians  whenever  it  was  carried  in  public.  The  name  of 
this,  and  of  all  the  navicular  fhrines,  was  Baris ;  which 
is  remarkable,  for  it  ivas  the  very  name  of  the  moun- 
tain, according  to  Nicolaus  Damafcenus,  on  which  the 
ark  of  Noah  rciled,  the  fame  as  Ararat  in  Armenia. 
He  mentions,  that  there  is  a  large  mountain  in  Arme- 
nia, which  rtands  above  the  country  of  the  Minyii?, 
called  Ban's  ;  to  this  it  was  faid  that  many  people  be- 
took themfalves  in  the  time  of  the  deluge,  and  were 
faved ;  and  there  is  a  tradition  of  one  perfon  in  parti- 
cular floating  in  an  ark,  and  arriving  at  the  lummit  of 
the  mountaiji.  We  may  be  aiTured  then,  that  the 
fliip  of  Ifis  was  a  facred  emblem  ;  in  honour  of  whiclr 
there  was  among  the  Egyptians  an  annual  feftival.  It 
was  in  after  times  admitted  among  the  Romans,  and 
fet  down  in  their  kalcndar  for  the  month  of  March. 
The  former,  in  their  defcription  of  the  primary  deities, 
have  continually  fome  reference  to  a  fliip  or  float. 
Hence  we  frequently  read  of  Qui  vavTi^Xoyrn  (failing 
gods).  They  oftentimes,  fays  Porphyry,  defcribe  the 
fun  in  the  character  of  a  man  failing  upon  a  float.  And 
Plutarch  obferves  to  the  fame  purpofe,  that  they  did 
not  reprefent  the  fun  and  moon  in  chariots,  hiil 
•wafted  about  upon  jioatutg  machines.  In  doing  which 
they  did  not  refer  to  the  luminaries,  but  to  a  perfon  re- 
prefented  under  thofe  titles.  The  fun,  or  Orus,  is  like- 
wife  defcribed  by  Jamblichus  as  fitting  upon  the  lotus, 
and  failing  in  a  veflel.  ir 

"  It  is  faid  of  Sefoftris,  that  he  conftrucled  a  fliip  Woneierfut 
which  was  280  cubits  in  length.  It  was  of  cedar,  ('"P. "f^^^" 
plated  without  with  gold,  and  inlaid  with  filver  ;  ^nd  "^j^^^^' 
it  was,  when  finiflied,  dedicated  to  Ofiris  at  Thebes. 
It  is  not  credible  that  there  fhould  have  been  a  fliip  of 
this  fize,  efpecially  in  an  inland  diftridl,  the  moft  re- 
mote of  any  in  Egypt.  It  was  certainly  a  temple  and 
a  ftirine.  The  former  was  framed  upon  this  large 
fcale ;  and  it  was  the  latter  on  which  the  gold  and  fi!- 
viy-  were  fo  laviihly  expended.  There  is  a  remarkable 
circumftance  relating  to  the  Argonautic  expedition ; 
that  the  dragon  flain  by  .lafon  was  of  the  fize  of  a 
trireme  ;  by  which  muft  be  meant,  that  it  was  of  the 
fliape  of  a  fliip  in  gener.il,  for  there  were  no  triremes 
at  the  time  alluded  to.  And  I  have  moreover  ihown, 
that  all  thefe  dragons,  as  they  have  been  reprefented  by 
the  poets,  were  in  reality  temples,  Dracontia  ;  where, 
among  other  rites,  the  worlhip  of  the  ferpent  was  in- 
ftituted.  There  Is  therefore  reafon  to  think,  that  this 
temple,  as  well  as  that  of  Sefoftris,  was  fafliioned,  in 
refpedl  to  its  fuperficial  contents,  after  the  model  of 
a  ihip  ;  and  as  to  tl^e  latter,  it  was  probably  intended, 
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in  ils  outline?,  to  be  the  exafl  reprefentation  of  the 
ark,  in  commemoration  of  which  it  was  certainly  built. 
It  was  a  temple  facred  to  Ollris  at  'Jlieba  :  or,  to  fay 
the  truth,  it  was  itfelf  called  Theba ;  and  both  the 
city,  faid  to  be  one  of  the  mofl  ancient  in  Egypt,  as 
well  as  the  province,  were  undoubtedly  denominated 
from  it.  No^v  Thel'/i  was  the  name  of  the  ark.  It  is 
the  very  word  made  ufe  of  by  the  facred  writer  •,  fo 
that  we  may,  I  think,  be  allured  of  the  prototype 
after  which  this  temple  was  falhioned.  It  is  faid  in- 
deed to  have  been  only  280  cubits  in  length  ;  whereas 
the  ark  of  Noah  was  300.  But  this  is  a  variation  of 
only  one-fifteenth  in  the  whole  :  and  as  the  ancient 
cubit  was  not  in  all  countries  the  fame,  we  may  fup- 
pofe  that  this  dilparity  arofe  rather  from  the  manner  of 
meafuring,  than  from  any  real  difference  in  the  extent 
of  the  building.  It  was  an  idolatrous  temple,  faid  to 
liave  beeii  built  by  Sefollris  in  honour  of  Ofiris.  I 
have  been  repeatedly  oliliged  to  take  notice  of  the  ig- 
norance of  the  Greeks  in  refpeft  to  ancient  titles, 
and  have  ihown  their  mifapplication  of  terms  in  many 
iiiliances  ;  efpecially  in  their  fuppofnig  temples  to  have 
been  erected  by  perfons  to  whom  they  were  in  reality 
facred.  Sefoftris  was  Ofiris ;  the  fame  as  Dionufus, 
Menes,  and  Noah.  He  is  called  Seijilhnis  by  Abyde- 
nus ;  Xixoul/iros  by  Berofus  and  Apollodorus  ;  and  is 
reprefented  by  them  as  a  prince  in  whofe  time  the  de- 
luge happened.  He  was  called  Zuth,  Xuth,  and  Z-eus  ; 
and  had  certainly  divine  honours  paid  to  him. 

"  Paufanlas  gives  a  remarkable  account  of  a  temple 
blematical  gf  Hercules  at  Eruthra  in  Ionia  ;  which  he  mentions 
.  ^  ^"  ^"  as  of  the  hifrhcll  antiquity,  and  very  like  thofe  of 
Egypt.  I  he  deity  was  rtprelented  upon  a  tioat,  and 
was  fuppofed  to  have  come  thilher  in  this  manner  from 
PhcEnicia.  Ariftides  mentions,  that  at  Smyrna,  upon 
the  feafl  called  Diom/Jin,  a  (liip  ufed  to  be  carried  in 
proceflion.  The  fame  cullom  prevailed  among  the 
Athenians  at  the  Panathenaa  ;  when  what  was  termed 
the  facred  fliip  was  borne  ^vith  great  reverence  through 
the  city  to  the  temple  of  Dameter  at  Eleufis.  At 
Phalerus,  near  Athens,  there  were  honoms  paid  to  an 
unknown  hero,  who  was  reprefented  in  the  ilern  of  a 
fliip.  At  Olympia,  the  moll  facred  place  in  Greece, 
was  a  reprefentation  of  the  like  nature.  It  was  a 
building  like  the  fore-part  of  a  fliip,  which  flood  fa- 
cing the  end  of  the  hippodromus  ;  and  towards  the 
middle  of  it  was  an  altar,  upon  which,  at  tiie  renewal 
of  each  olympiad,  certain  rites  were  performed. 

"  I  think  it  is  pretty  plain  that  all  ihefe  emblemati- 
cal reprefentations,  of  which  I  have  given  fo  many  in- 
flances,  related  to  the  hillory  of  the  deluge,  and  the 
confervation  of  one  family  In  the  ark.  This  hiftory 
was  pretty  recent  when  thefe  works  were  executed 
in  Egypt,  and  when  the  rites  were  firft  eftablilhed  : 
and  there  is  realon  to  think,  that  in  e:trly  times  moft 
(brines  of  the  Mizraim  were  formed  under  the  refem- 
blance  of  a  Ihip,  in  memory  of  this  great  event.  Nay, 
farther,  both  fliips  and  temples  received  their  names 
from  thence,  being  flyled  by  the  Greeks,  who  bor- 
rowed largely  from  Egypt,  N«-j;,  and  Naoj,  and  ma- 
riners Neeuxa,  NaiitiF,  In  reference  to  the  patriarch, 
vtho  was  varioufly  flyled  Noas,  Nous,  and  Noa/i. 

"  However  the  Greeks  may  in  their  myfteries  have 
fometimes  introduced  a  fliip  as  a  fymbol,  yet  in  their 
references  to  the  deluge  itfelf,  and  to  the  perfons  pre- 
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ierved,  they    always    fpeak  of  an    ark.     And  though     Oelugc. 
they  were   apt   to   mention  the  fame  perfon  under  va-  v— — 

rious  titles,  and  by  thefe  means  different  people  feem 
to  be  made  principals  in  the  fame  hiflorv  ;  yet  they 
were  fo  far  uniform  in  their  account  of  this  particular 
event,  that  they  made  each  of  them  to  lie  expof;.-d  in 
an  ark.  Thus  it  is  faid  of  Deucalion,  I'erfeus,  and 
Dionufus,  that  they  were  expofed  upon  the  waters  in 
a  machine  of  this  fabric,  Adonis  was  hid  in  an  ark 
by  Venus,  and  was  fuppofed  to  have  been  in  :i  ftale  of 
death  for  a  year.  Theocritus  introduces  a  pailoral 
perfonage  named  Comales,  who  was  expofed  in  an  ark 
for  the  fame  term,  and  wonderfully  preferved.  Of 
Oliris  being  expofed  in  an  ark  we  have  a  very  remark- 
able account  in  Plutarch  ;  who  mentions,  that  it  was 
on  account  of  Typhon,  and  that  it  happened  on  the 
17th  of  the  month  Athyr,  when  the  fun  was  in  Scrjr. 
plo.  This,  in  my  judgment,  was  the  precife  time 
when  Noah  entered  the  aik,  and  when  the  flood  came, 
which,  in  the  Egyptian  mythology,  was  called  Ty- 
phon.^  .  '  15 

"  Typhon  is  one  of  tliofe  whofe  charafter  has  been  Explana- 
greatly  confounded.  This  has  arlfen  from  two  differ- ''"^  °f'''s 
ent  perfonages  being  included  under  one  name,  who '"?'  ^'' 
undoubtedly  were  dillinguilhed  in  the  language  of  E- 
gypt.  Typhon  was  a  compound  of  Tupli  or  Tupha- 
On  ;  and  fignified  a  high  altar  of  the  Deity.  There 
were  feveral  fuch  in  Egypt,  upon  which  they  oftured 
humpn  facrifices  ;  and  the  cities  ivhich  had  thefe  al- 
tars were  fl;yled  Typhonian.  But  there  was  another 
I'yphon,  who  was  very  different  from  the  former,  how- 
ever by  raillake  blended  with  that  charafter.  By  this 
was  fignified  a  mighty  whirlwind  and  inundation ;  and 
It  oftentimes  denoted  the  ocean  ;  and  particularly  the 
ocean  in  a  ferment.  For,  as  Plutarch  obferves,  by' 
Typhon  ivas  underllood  any  thing  violent  and  unruly. 
It  was  a  derivative  from  Ttip/i,  like  the  former  name  ; 
which  Tuph  feems  here  to  have  been  the  fame  as  the 
Suph  of  the  Hebrews.  By  this  they  denoted  a  whirl- 
wind ;  but  among  the  Egyptians  it  was  taken  in  a 
greater  latitude,  and  fignified  any  thing  boifterous, 
particularly  the  fea.  Plutarch  fpeaks  of  It  as  denotlno- 
the  fea  ;  and  fays  llkewlfe,  that  the  fait  of  the  fea 
was  called  the  foam  of  Typhon.  It  fignified  alfo  a 
whirlwind,  as  we  learn  from  Euripides,  who  expreffes 
it  Tuphos ;  and  the  like  is  to  be  found  in  Hefychius, 
who  calls  It  a  violent  wind. 

"  The  hiftory  of  Typhon  v/as  taken  from  hiero- 
glyphlcal  defcriptlons.  In  thefe  the  dove,  oinns,  was 
leprefented  as  hovering  over  the  muntlane  egg,  which 
was  expofed  to  the  fury  of  Typhon :  For  an  egg, 
containing  in  it  the  elements  of  life,  was  thought  no 
improper  emblem  of  the  ark,  in  which  were  preferved 
the  rudiments  of  the  future  world.  Hence,  in  the 
Dionufiaca,  and  in  other  myfteries,  one  part  of  the 
nocturnal  ceremony  confilled  in  the  confecration  of  an 
egg.  By  this,  we  are  informed  by  Porphyry,  was 
fignified  the  world.  This  world  was  Noah  and  liis  fa- 
mily J  even  all  mankind,  inclofed  and  prelerved  in  the 
ark. 

"  In  refpeft  to  Typhon,  it  mull  be  confeffed  that 
the  hillory  given  of  him  is  attended  with  fome  obfcu- 
rity.  The  Grecians  have  comprehended  feveral  cha- 
rafters  under  one  term,  which  the  Egyptians  undoubt- 
edly diftinguilhed.  The  tenn  was  ufed  for  a  title  as 
S  2  weU 
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Deluge,  well  as  a  name  ;  and  feveral  of  thofe  perfonages  which 
'~~*  '  had  a  relation  to  the  dekige,  were  llyled  Typhonian  or 
Dihivia:).  All  thefe  the  Grecians  have  included  un- 
der one  and  the  fame  name,  Typhon.  The  real  deity 
by  whom  the  deluge  was  brought  upon  the  earth  had 
the  appellation  of  Typhonian,  by  which  was  meant 
Dihivii  Detis  (a).  It  is  well  known  that  the  ark  was 
conll-ru6led  by  a  divine  commiiFion  :  in  which,  when 
it  was  completed,  God  inclofcd  the  patriarch  and  his 
family.  Hence  it  is  faid,  that  Typhon  made  an  ark 
of  curious  workmanlhip,  that  he  might  difpofe  of  the 
body  of  Ofiris.  Into  this  Oiiris  entered,  and  was  Ihut 
up  by  Typhon.  All  tVis  relates  to  the  Typhonian 
deity  who  inclofed  Noah,  together  with  his  family, 
within  the  limits  of  an  ark.  The  patriarch  alfo,  who 
was  thus  interefted  in  the  event,  had  the  title  of  Ty- 
*  phonian.  I  have  ihown  that  the  ark  by  the  mytho- 
logifts  was  fpoken  of  as  the  mother  of  mankind.  The 
flay  in  the  ark  was  looked  upon  as  a  ftate  of  death 
and  of  regeneration.  •  The  pallage  to  life  was  through 
the  door  of  the  ark,  which  was  formed  in  its  fide. 
Through  this  the  patriarch  made  his  defcent ;  and  at 
this  point  was  the  commencement  of  time.  This  hi- 
flory  is  obfcurely  alluded  to  in  the  account  of  Typhon ; 
of  whom  it  is  faid,  that  without  any  regard  to  time 
or  place,  he  forced  a  palTage  and  burll  into  light  ob- 
liquely through  the  fide  of  his  mother.  This  return 
to  light  was  defcribed  as  a  revival  from  the  grave  ;  and 
Plutarch  accordingly  mentions  the  return  of  Ofiris 
from  Hades,  after  he  had  been  for  a  long  feafon  in- 
clofed in  an  ark  and  in  a  Hate  of  death.  This  re- 
newal of  life  was  by  the  Egyptians  cftcemed  a  fecond 
Hate  of  childhood.  They  accordingly,  in  their  hiero- 
glyphics, defcribed  him  as  a  boy,  whom  they  placed 
upon  the  lotus  or  water-lily,  and  called  him  Orus.  He 
^vas  the  fuppofed  fon  of  Ifis ;  but  it  has  been  fliown 
that  Ifis,  Rhea,  Atargatis,  were  all  emblems  of  the 
ark,  that  receptacle  which  was  ftyled  the  mother  of 
mankind.  Orus  is  reprefented  as  undergoing  from 
tlie  Titans  all  that  Ofiris  fuffered  from  Typhon  ;  and 
the  hiftory  at  bottom  is  the  fame.  Hence  it  is  faid 
of  Ifis,  that  file  had  the  power  of  making  people  im- 
mortal ;  and  that  when  Ihe  found  her  fon  Orus,  in  the 
midll  of  the  waters,  dead  through  the  malice  of  the 
Titans,  file  not  only  gave  him  a  renewal  of  life,  but 
alfo  conferred  upon  him  immortality." 

In  this  manner  does  our  author  decipher  almofl:  all 
the  ancient  fables,  of  which  no  fatisfaSory  folution  was 
ever  given  before.  He  (hows  that  the  primitive  gods  of 
Egypt,  who  were  in  number  eight,  were  no  other  than 
the  eight  perfons  faved  in  the  ark  ;  that  almoll  all  the 
heathen  deities  had  one  way  or  other  a  reference  to 
Noah.  He  (hows  that  he  was  charaflerifed  under  the 
titles  of  Janus,  Nereus,  Proteus,  Oannes,  Dagon,  &c. 
&c.  and  in  fliort,  that  the  deluge,  fo  far  from  being 
unknown  to  the  heathens,  or  forgot  by  them,  was  in 
a  manner  the  bafis  of  the  whole  of  their  worfiiip.  He 
traces  the  hiftory  of  the   raven  and  dove  fent  forth  by 


igc. 


1  ne  \Qcoiint  of 


Noah  ill  'the  cuftoras  of  various  n'tions,  not  only  in  Delu 
the  ealf  but  the  ^veft  alfo.  Of  the*  numberlefs  tefti- 
monies  of  the  truth  of  this  part  of  facred  hillory  to 
be  met  -(vlth  among  the  weftern  nations,  however,  we 
ihall  feleft  one  more,  whicli  is  an  ancient  coin  ufually 
knov.Ti  by  the  name  of  the  yjpatnean  medal. 
learned  Falconerius  (fays  Mr  Bryant)  has  a  curious  the  Apa- 
dilTertation  upon  a  coin  of  Philip  the  Elder,  which  ™^'>°«>e- 
was  llruck  at  Apamea  (b),  and  contained  on  its  re- 
verfe  an  epitome  of  this  hiilory.  The  reverfe  of  moll 
Afiatic  coins  relates  to  the  religion  and  mythology  of 
the  places  where  they  were  llruck.  On  the  reverie  of 
this  coin  is  delineated  a  kind  of  iquare  machine  float- 
ing upon  the  water.  Through  an  opening  in  it  are 
fcen  two  perfons,  a  man  and  a  woman,  as  low  as  the 
breaft  :  and  upon  the  head  of  the  woman  is  a  veil. 
Over  this  ark  is  a  triangular  kind  of  pediment,  on 
which  there  fits  a  dove  j  and  belo\v  it  another,  which 
feems  to  flutter  its  wings,  and  hold  in  its  mouth  a  fmall 
branch  of  a  tree.  Before  the  machine  is  4  man  fol- 
lowing a  woman,  who  by  their  attitude  fecm  to  have 
juft  quitted  it,  and  to  have  got  upon  dry  land.  Upon 
the  ark  itfelf,  underneath  the  perfons  there  incloled, 
is  to  be  read  in  dillindl  charafters,  NiiE.  The  learn- 
ed editor  of  this  account  fays,  that  it  had  fallen  to  his 
lot  to  meet  with  three  of  thefe  coins.  They  were  of 
brafs,  and  of  the  medallion  fize.  One  of  them  he 
mentions  to  have  feen  in  the  colleftion  of  the  duke 
of  Tufcany  ;  the  fecond  in  that  of  the  cardinal  Otto- 
boni  ;  and  the  third  was  the  property  of  Auguftino 
Chigi,  nephew  to  Pope  Alexander  VII."  j. 

Not  content  -ivith   thefe  teftimonics,   however,  which  Accounts 
are  to  be  met  with  in   the  weftern  regions,  or  at   leaft  of  the  flood 
in  thofe  not  very  far  to  the  eaftward,  our  author  fliows '° ''^  .""^' 
that    "  the  fame  mythology  (of  the   Egyptians),    and  ^]^-nj"nj 
the  fame  hieroglyphics,  were  carried  as  far  as  China  japan, 
and  Japan  ;  where  they  are  to  be  found  at  this  day. ' 
The   Indians  have   a  perfon  whom  they  call  Buto  or 
Budo.     This  is   the   fame  as  Boutus  of  Egypt,  Battus 
of  Cyrene,  and   Bceotus  of  Greece  :    the  account  gi- 
ven of  him  is  firailar  to  that  of  Typhon  ;  for  it  is  faid 
that  he  did  not  come  to  life    in   the  ufual    way,  but 
made  himfelf  a  paffage  through  the  fide  of  his  mother  ; 
which  mother  is  reprefented  as  a  virgin.     This  hiftory, 
though  now   current   among   the    Indians,   is  of  great 
antiquity,   as  we  may  learn  from  the  account  given  of 
this  perfonage  by   Clemens  Alexandrinus.     "  There  is 
a  caft  of  Indians  (fays  he)  who   are  difciples  of  Bou- 
tas.       This    perfon,  on    account   of    his    extraordinary 
fanflity,  they  look  up  to  as  a  god."     The   name   of 
Boutas,   Battus,  and   Boeotus,  though   apparently  con- 
ferred upon  the  patriarch,  yet   originally  related  to  the 
machine  in  which  he  was  preferved.       Of   this  fome 
traces  may  be  found  among  the  Greeks.     One  of  the 
Ammonian    names  for  the    ark  was  Aren  or   Arene  ; 
and  BcEOtus  is  faid  by  Diodorus  Siculus  to  have  beeu 
the  fon  of  Neptune   and  Arne,   which  is   a  contraftion 
of  arene  the  ark.     The  chief  city,  Boutus  in  Egypt, 

where 


(a)  "  Plutarch  owns  that  the  Egyptians  in  fome  inftances  efteemed  Typhon  to  be  no  other  than   Helius  the 
chief  deity  ;  and  they  were  in  the  right,  though  he  will  not  allow  it." 

(b)  Our   author    had  before  Ihowi  that  the  ancient    name  of  Apamea  was  Cibotus,    one  of  the  names  of 
tile  aik. 


» 


E'iplanatlon 


DEL 

Deluf;e.  vvliere  was  xhc  floating  temple,  fignifieJ  properly  the 
~"~*^~~' city  of  the  float  or  ark,  Tlie  Boeotians,  who  in  the 
Dioiiuliaca  io  particularly  commemorated  the  ark,  were 
iiippofed  to  be  defcended  from  an  imaginary  perfonage 
Bceotiis ;  and  fiom  him  likewile  their  country  was 
thought  to  have  received  its  name.  But  Breotus  was 
merely  a  variation  from  Boutus,  and  Butus,  the  ark; 
which  in  ancient  times  was  indifferently  llyled  Theba, 
Argus,  Aren,  Butus,  and  Bceotus.  The  term  Cibo- 
tus  is  a  compound  of  the  fame  purport,  and  iignifies 
both  the  temple  of  the  ark  and  alfo  a  place  for  fliip- 

"  All  the  myfteries  of  the  Gentile  world  feem  to 
have  been  memorials  of  the  deluge,  and  of  the  event 
which  immediately  fucceedcd.  They  confilled  for  the 
moft  part  of  a  melancholy  procefs  j  and  v;ere  celebra- 
ted by  ni^ht,  in  commemoration  of  the  Hate  of  darknefs 
in  which  the  patriarch  and  his  family  had  been  invol- 
ved. The  firft  thing  at  thofe  awful  meetings  was  to 
offer  an  oath  of  fecrecy  to  all  who  were  to  be  initiated  : 
after  which  they  proceeded  to  the  ceremonies  :  thefe 
began  with  a  defciiption  of  chaos  ;  by  which  was  figni- 
of  the  word  fied  fome  memorial  of  the  deluge.  Chaos  was  certainly 
CAdw.  the  fame  as  SvSst,  the  great  abyfs.     Who,  fays  Epipha- 

nius,  Is  fo  ignorant  as  not  to  know,  that  Chaos  and  Bj- 
thos,  the  abyfs,  are  of  the  fame  purport  ? 

"  The  names  ot  the  deities  in  Japan  and  China,  and 
the  form  of  them,  as  well  as  the  mythology  with  which 
they  are  attended,  point  out  the  country  from  ^vhence 
they  originally  came.  In  China  the  deity  upon  the 
lotus  in  the  midfl  of  waters,  has  been  long  a  favoui'ite 
emblem,  and  was  imported  from  the  weft  :  the  in- 
figne  of  the  dragon  was  from  the  fame  quarter.  The 
Cuthites  worlhipped  Cham,  the  fun  ;  whofe  name  they 
varioufly  compounded.  In  China  moft  things  which 
have  any  reference  to  fplendour  and  magnificence.  Teem 
to  be  denominated  from  the  fame  objeS.  Cham  is 
faid,  in  the  language  of  that  country,  to  fignify  any 
thing  Jii^reme.  Cum  is  a  fine  building  or  palace,  fimi- 
lar  to  Coma  of  the  Ammonians.  Cum  is  a  lord  or  ma- 
tter ;  Cham  a  fceptre.  Laftly,  by  Cham  is  fignified  a 
prieft,  analogous  to  the  Chamanim  and  Chamenim  of 
Cutha  and  Babylonia.  The  country  itfelf  is  by  the 
Tartars  called  Ham.  The  cities  Cham  ju.  Campion, 
Compition,  Cumdan,  Chamul,  and  many  others  of  the 
fame  form,  are  manifeftly  compounded  of  the  facred 
term  Cham.  Cambalu,  the  name  of  the  ancient  me- 
tropolis, is  the  city  of  Cham-bal ;  and  Milton  ftyles  it 
very  properly  Camba/u,  feat  of  Cathaian  Chan.  By 
this  is  meant  the  chief  city  of  the  Cuthean  monarch  ; 
for  Chan  is  a  derivative  of  Cahen,  a  prince.  It  feems 
fometiraes  in  China  and  Japan  to  have  been  exprefled 
Quan  and  Q^uano. 

"  Two  temples  are  taken  notice  of  by  Hamilton,  near 
Syrian  in  Pegu,  which  he  reprefents  as  fo  like  in  ftruc- 
Hire,  that  they  feemed  to  be  built  on  the  fame  model. 
One  of  thefe  was  called  Kiaiiaci,  or  the  God  of  Cods 
rsmp/e.  The  other  is  called  tlie  temple  of  Dngun  ;  and 
the  door  and  windows  of  it  are  perpetually  fliut,  fo  that 
none  can  enter  but  the  priefts.  They  will  not  tell  of 
what  fhape  the  idol  is,  but  only  fay  that  it  is  not  of 
human  form.  The  former  deity,  Kiakiack,  is  repre- 
fented  as  afleep,  of  a  human  fliape,  and  60  feet  long  ; 
and  when  he  awakes,  the  world  is  to  be  deftroyed.  As 
foon  as  Kiakiack  has   dLTolved  the  fiame  and  being  of 
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this  world,  Dagmi   will  gather  up  the  fragments,  and   Dc'u;  9. 

make  a  new  one.     I  make  no  doubt  but  the  true  name v"  - 

of  the  temple  was  lach-lach,  and  dedicated  to  the 
fame  god  as  the  Jachufi  in  Japan.  Mr  Wife  takes  no- 
tice ot  the  Grecian  exclamation  to  Dionufus,  when  the 
terms  lacche,  O  lacchc,  were  repeated  :  and  he  fuppofes, 
with  great  probability,  that  the  Peguan  name  had  a 
reference  to  the  fame  deity.  It  is  certain,  that  the 
worlhip  of  Dionufus  prevailed  very  early  among  the 
nations  in  the  eaft.  The  Indians  ufej  to  maintain, 
that  his  rites  firft  began  among  them.  Profeffor  Bayer 
has  ftiov;n,  tbit  traces  of  his  worftiip  are  ftill  to  be  ob- 
ferved  among  the  Tamuli  of  Tranquebar.  "  They 
have  a  tradition  (fays  he),  that  there  was  once  a  gigair- 
lic  perfon  named  Maidajhwi «,  who  -was  born  of  Nifa- 
dabura  near  the  mountain  Meru.  He  had  the  horns 
of  a  bull,  and  drank  wine,  and  made  war  upon  the  gods. 
He  was  attended  by  eight  Piidam,  who  were  gigantic 
and  mifchievous  d;cmons,  of  the  family  of  thofe  Indian 
ftiepherds  called  Kohaler.''''  In  this  account  we  have 
a  manifeft  reference  to  the  hiftory  of  Dionufus,  as 
well  as  that  of  the  Dionufians,  by  whom  his  rites  were 
introduced.  And  we  may  perceive  that  it  bears  a 
great  refemblance  to  the  accounts  tranfmitted  by  the 
Grecians.  What  are  thefe  Kobaler,  who  were  de- 
fcended from  the  ihepherds,  but  the  fame  as  the  Cobali 
of  Greece,  the  uniform  attendants  upon  Dionufus  ?  a 
fet  of  priefts  whofe  cruelty  and  chicanery  rendered  them 
infamous.     '  The  Cobah  (fays  an  ancient  author)  were  ' 

a  fet  of  cruel  daemons,  who  followed  in  the  retinue 
of  Dionufus.  It  is  a  term  made  ufe  of  for  knaves  and 
cheats.' 

"  As  the  deity,  in  the  fecond  temple  of  Syrian, 
to  which  ftrangers  were  not  admitted,  was  not  of  a  hu- 
man form,  and  was  called  Dagun,  we  may  eafily  con- 
ceive the  hidden  charafler  under  which  he  was  defcri- 
bed.  We  may  conclude,  that  it  was  no  other  than 
that  mixed  figure  of  a  man  and  a  fifli,  under  which  he 
was  of  old  worftilpped  both  in  Paleltine  and  Syria. 
He  is  exprefled  under  this  fymbolical  reprefentation  in 
many  parts  of  India  ;  and  by  the  Bramins  is  called 
V/iflnou  or  Vijhnou.  Dagon  and  Viihnou  have  a  Like 
reference.  1  hey  equally  reprefent  the  man  of  the  fea 
called  by  Berofus  Oannes  ;  whofe  hiftory  has  been  re- 
verfed  by  the  Indians.  They  fuppofe  that  he  will  re- 
ftore  the  world,  when  it  ftiall  be  deftroyed  by  the  chief 
God.  But  by  Dagon  is  fignified  the  very  perfon 
through  whom  the  earth  has  been  already  reftored 
when  it  was  in  a  ftate  of  ruin,  and  by  whom  mankind 
tvas  renewed.  Dagon  and  Noah,  I  have  fliown  to  be 
the  lame.  Vidmou  is  reprefented,  like  Dagon,  under 
the  mixed  figure  of  a  man  and  a  fifli,  or  rather  of  a 
man,  a  princely  figure,  proceeding  from  a  fiftr.  The 
name  of  this  diftrlft,  near  which  the  temples  above 
ftand,  we  find  to  be  called  Sijrian  ;  jnft  as  was  named 
the  region  where  ftood  the  temples  of  Atargatis  and 
Dagon.  Syrus,  Syria,  and  Syrian,  are  all  of  the  fame 
purport,  and  fignify  Goeleftis  and  Solaris  from  Se/ior, 
the  fun." 

Our  author  next  proceeds  to  defcrihe  fome  of  the 
Indian  temples  or  pagodas  ;  particularly  thofe  of  Sal- 
fette,  Elephanta,  and  another  called  E/ora,  near  Au- 
runghabad  in  the  province  of  Balagate,  which  was 
vlfited  by  Thevenot.  The  traveller  relates,  that 
"  upon  making  diligent    inquiry    among    the   natlver 
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Deluge,  about  the  origin  of  thefe  wonderful  buildings,  the  con- 
'"~^'~~^  flant  tradition  •\vas,  th^t  all  thefe  pagodas,  great  and 
fmall,  with  all  their  works  and  ornaments,  were  made 
by  giants  ;  but  in  what  age  they  could  not  tell." 

"  Many  of  thefe  ancient  ftru61ures  (continues  Mr 
Bryant)  have  been  attributed  to  Ramfcandcr,  or  Ale.x- 
ander  the  Great ;  but  there  is  nothing  among  thefe 
ftately  edifices  that  in  the  lealf  favours  ot  Grecian 
workmanlhip  ;  nor  had  that  monarch,  nor  any  of  the 
princes  alter  hini,  opportunity  to  perform  works  ot 
this  nature.  We  have  not  the  leail  reafon  ti»  think 
that  they  ever  pofTeffed  the  country  ;  for  they  were 
called  off  from  their  attention  this  way  by  feuds  and 
engagements  nearer  home.  There  is  no  tradition  of 
this  country  having  been  ever  conquered  except  by  the 
fabulous  armies  of  Hercules  and  Dionufus.  What  has 
led  people  to  think  that  thefe  works  were  the  operation 
of  Alexander,  is  the  limilitude  of  the  name  Ramlxan- 
der.  To  this  perfon  they  have  fometimes  been  attri- 
buted ;  but  Ramtxander  was  a  deity,  the  fuppofed 
fon  of  Bal  ;  and  he  is  introduced  among  the  perfon- 
ages  who  were  concerned  in  the  incarnations  of  Viih- 
nou. 

"  The  temple  of  Elora,  and  all  the  pagodas  of 
ivhich  I  have  made  mention,  muft  be  of  great  antiquity, 
as  the  natives  cannot  reach  their  era.  They  were  un- 
doubtedly the  work  of  the  Indo-Cuthites,  who  came 
fo  early  into  thefe  parts.  And  that  theie  ilruftures 
were  formed  by  them,  will  appear  from  many  circum- 
ftances  ;  but  efpecially  from  works  of  the  fame  magni- 
ficence ^vhich  were  performed  by  them  in  other  places. 
For  fcarce  any  people  could  have  effefted  fuch  great 
works,  but  a  branch  of  that  family  which  erefted  the 
tower  in  Babylonia,  the  walls  of  Baalbec,  and  the  pyra» 
mids  of  Egypt." 

Having  then  defcribed  a  number  of  £aft  Indian 
idols  of  furprifing  magnitude,  "  the  Babylonians  and 
Egyptians  Cfays  he),  and  all  of  the  fame  great  family, 
ufed  to  take  a  pleafure  in  forming  gigantic  figures,  and 
exhibiting  other  reprefentations  equally  llupendous. 
Such  were  the  coloiTal  ftatues  at  Thebes,  and  the 
fphinx  in  the  plains  of  Coume.  The  llatue  eredled 
by  Nebuchadnezzar  in  the  plains  of  Dura,  was  in 
height  threefcore  Babylonilli  cubits.  It  was  proba- 
bly ralfed  in  honour  of  Cham,  the  fun  ;  and  perhaps  it 
was  alfo  dedicated  to  the  head  of  the  Chaldaic  family ; 
who  was  deified,  and  reverenced  under  that  title. 
P>IarcelUnus  takes  notice  of  a  ftatue  of  Apollo  named 
Comevs  ;  which,  in  the  time  of  the  emperor  Verus,  was 
brought  from  Seleucia  to  Rome.  This  related  to  the 
fanTiC  deity  as  the  preceding.  We  may  alfo  infer,  that 
the  temple  at  Kam]u  was  erefted  to  Cham  the  fun, 
whom  the  people  worlhipped  under  the  name  of  Samo- 

It  is  remarkable,  that  in  Japan  the  priefts  and  no- 
bility have  the  title  of  Cami.  The  emperor  Quebacon- 
dono,  in  a  letter  to  the  Portuguefe  viceroy,  1585,  tells 
him  that  Japan  is  the  kingdom  of  Chamis  ;  whom, 
fays  he,  ive  hold  to  be  the  fame  as  Scin,  the  origin  of 
all  things.  By  Scin  is  probably  meant  San,  the  fun  5 
who  was  the  fame  as  Cham,  rendered  here  Chamis. 
The  laws  of  the  country  are  fpoken  of  as  the  laws  of 
Chamis ;  and  we  are  told  by  Kasmpfer,  that  all  the 
gods  were  ftyled  either  Sin  or  Cami.  The  founder  ot 
the  empire  is  faid  to  have   been  Tenjio  Dai  &/;,  or 


"  Teniio  the  god  of  hght."  Near  his  temple  was  a 
cavern  religloully  vlfited,  upon  account  of  liis  having  " 
been  once  hid  when  no  fun  nor  flars  appeared.  He 
was  elleemed  the  fountain  of  day,  and  his  temple  was 
called  ihe  temple  of  Naiku.  Near  this  cavern  was  ano- 
ther temple,  in  ivhich  the  canuli  or  priells  Ihowed  an 
image  of  the  deity  fitting  upon  a  cow.  It  was  called 
Datnits  No  Ray,  "the  great  reprefentation  of  the  fun." 
One  of  their  principal  gods  is  Jakuji,  fimilar  to  the 
lacclius  of  the  weft.  Kaempfer  fays,  that  he  is  tliC 
Apollo  of  the  Japanefe,  and  they  defcribe  him  as  the 
Egyptians  did  Orus.  His  temple  Hands  in  a  town 
called  Minnoki :  and  Jakufi  is  here  reprefented  upon  a 
gilt  tarate  fiower  ;  which  is  faid  to  be  the  nymp!},ra  pa- 
lujlris  maxima,  or  faba  Egi/piiaca  of  Profpcr  Alpinus. 
One  half  of  a  large  fcallop  Ihell  is  like  a  canopy  placed 
over  him  ;  and  his  head  is  fuirounded  with  if  crown  of 
rays.  They  have  alfo  an  idol  named  Menippe,  mucli 
reverenced  in  different  parts.  Both  thefe,  continues 
our  author,  relate  to  the  fame  perfon,  viz.  Noah. 
Kiempfer,  an  author  of  great  credit,  faw  the  temple 
of  Dabys,  which  he  truly  renders  Duibod,  at  Jedo  in 
Japan.  By  Daibod  was  meant  the  god  Budha,  whofe 
religion  was  ftyled  the  Budfo,  and  which  prevailed 
greatly  upon  the  Indus  and  Ganges.  Ka?mpfer,  from 
whom  Mr  Bryant  takes  this  account,  fays,  that  the 
people  of  Siam  reprefent  him  under  the  form  of  a 
Moor,  in  a  fitting  pofture,  and  of  a  prodigious  fize. 
His  Ikin  is  black,  and  his  hair  curled  (probably),  and 
the  images  about  him  are  of  the  fame  complexion. 
"  This  god  was  fuppofed  (fays  Mr  Bryant)  to  have 
neither  father  nor  mother.  By  Budha  we  are  certain- 
ly to  underftand  the  idolatrous  fymbol  called  by  fome 
nations  Biiddo  ;  the  fame  as  Jlrgus  and  Thcba  (names 
for  the  ark).  In  the  mythology  concerning  it,  wc 
may  fee  a  reference  both  to  the  machine  itfcLf  and  to 
the  perfon  preferved  In  it.  In  confcquence  of  v.'hich 
we  find  this  perfon  alfo  ftyled  Bod,  Budha,  and  Bud- 
do  ;  and  in  the  Weft  Butus,  Bat/us,  and  Bieotus.  He 
was  faid  by  the  Indians  not  to  have  been  born  in  the 
ordinary  way,  but  to  have  to  come  to  light  indireftly 
through  the  fide  of  his  mother.  By  Clemens  of 
Alexandria  he  is  called  Boula  :  and  in  the  hiftory  of 
this  perfon,  however  varied,  we  may  perceive  a  re- 
lation to  the  arkite  deity  of  the  fea,  called  Pofeidon 
or  Neptune  ;  alfo  to  Arculus  and  Dionufus,  ftyled 
Bceotus  and  Thebanus.  Kaempfer  has  a  curious  hiftory 
of  a  deity  of  this  fort  called  Abulto ;  whofe  temple 
flood  in  the  province  of  Bungo,  upon  the  fea-fliore, 
near  the  village  of  Toma.  About  a  quarter  of  a 
German  mile  before  you  come  to  this  village,  ftands 
a  famous  temple  of  the  god  Abutto  ;  which  is  faid  to 
be  very  eminent  for  rairaculoully  curing  many  invete- 
rate diftempers,  as  alfo  for  procuring  a  ivind  and  good 
paffage.  For  this  realon,  failors  and  paffengers  al- 
ways tie  fome  farthings  to  a  piece  of  wood,  and  throw 
it  into  the  fea,  as  an  offering  to  this  Abutto,  to  obtain 
a  favourable  wind.  The  fame  deity,  but  under  a  dif- 
ferent name,  was  worftilpped  in  China.  The  Apis, 
Mneuis,  and  Anubis  of  Egypt,  have  often  been  men- 
tioned and  explained,  as  well  as  the  Minotaur  of  Crete. 
The  fame  hieroglyphics  occur  in  Japan  ;  and  we  are 
informed  by  Marco  Polo,  that  the  inhabitants  worfhip 
idols  of  different  fliapes.     Some  have  the   head  of  an 
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OX,  fome  of  a  fwinc,  and  others  the  head   of  a 
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has  already  been    noticed,    that  the  ark.  was 


heaven.' 

"  It 
reprefented  under  the  fymbol  of  an  egg,  called  the 
jtuindane  egg  ;  which  was  expoled  to  the  rage  ot  Ty- 
phon.  It  was  alio  defcribed  under  the  figure  of  a  lu- 
nette, and  called  SeAne,  the  noon.  The  perfon  by 
whom  it  was  framed,  and  wlio  through  its  means  ivas 
providentially  preserved,  occurs  under  the  charadler  of 
a  lleer,  and  the  machine  itfelf  under  the  femblance  of 
a  cow  or  heifer.  We  have  moreover  been  told  that 
it  was  called  Cihotus,  which  Clemens  of  Alexandria 
calls  ThebotJia.  Epiphanius  mentions  it  by  the  name 
Llaal  Booth ;  and  fays  that,  according  to  an  eaftern 
tradition,  a  perfon  named  Nun  was  preferved  in  it. 
The  horfe  of  Neptune  was  another  emblem,  as  was 
alfo  the  hippopot.mius  or  river-horfe.  The  people  of 
Ells  made  ufe  of  the  tortoi-fe  for  the  fame  purpofe, 
and  reprefented  Venus  as  refting  upon  its  back.  Some 
traces  of  thefe  hieroglyphics  are  to  be  found  in  .Tapan, 
which  were  certainly  carried  thither  by  the  Indie  E- 
thiopians. 

"  From  an  account  of  a  temple  of  Datboth  (probably 
the  fame  with  Daibod)  at  Meaco  in  Japan,  we  may 
perceive  that  the  people  there  fpeak  of  the  renewal 
of  the  world  at  the  deluge  as  the  real  creation,  which 
I  have  ihowni  to  be  a  common  miftake  in  the  hillories 
of  this  event.  And  though  the  ftory  is  told  with  forae 
I'ariation,  yet  in  all  the  circumftances  of  confequence 
it  accords  very  happily  ivith  the  mythology  of  Egypt, 
Syria,  and  Greece.  It  matters  not  how  the  emblems 
have  by  length  of  time  been  milinterpreted.  We  have 
the  mundane  egg  upon  the  waters,  and  the  concomi- 
tant fymbol  of  the  moon  ;  and  the  egg  at  lafl  opened 
by  the  alViftance  of  the  facred  ileer,  upon  which  the 
world  ilTues  forth  to  this  day^"  The  author  proceeds 
afterwards  to  mention  the  great  veneration  paid  in 
thefe  pa.ts  to  the  ox  and  cow  ;  and  fays,  that  nobody 
dares  injure  them.  One  deity  of  the  Japanefe  ■was 
Canon,  the  reputed  lord  of  the  ocean.  He  was  repre- 
fented in  an  ereft  pofture,  crowned  with  a  flower,  and 
coming  out  of  the  mouth  of  a  fifti.  He  is  reprefented 
in  the  fame  manner  by  the  natives  of  India,  and  named 
Vijlmou  and  Macauter  ;  and  he  is  to  be  found  in  other 
parts  of  the  eaft.  Father  Boufliet  mentions  a  tradi- 
tion among  the  Indians  concerning  a  flood  in  the  days 
of  Vilhnou  which  covered  the  whole  earth.  It  is 
moreover  reported  of  him,  that  feeing  the  prevalence 
of  the  waters,  he  made  a  float ;  and  being  turned  into 
a  fi(h,  he  fleered  it  with  his  tail.  This  perfon,  in  the 
account  of  the  Banians  by  Lord,  is  called  Menoiv ; 
which  certainly  fliould  be  exprcffed  Men-Now.  It  is 
faid,  that  in  the  Shaffer  of  this  people,  a  like  hillory 
is  given  of  the  earth  being  overwhelmed  by  a  deluge, 
in  which  mankind  periflied ;  but  the  world  was  after- 
wards reneived  in  two  perfons  called  Mencu  and  Ccte- 
roiipa.  Viflinou  is  defcribed  under  many  characters, 
which  he  is  faid  at  times  to  have  alTumed.  One  of 
tliefe,  according  to  the  bramins  of  Tanjour,  was  that 
ot  Rama  Sami.  This  undoubtedly  is  the  fame  as  Sama 
Rama  of  Babylonia,  only  reverfed  :  and  it  relates  to 
that  great  phenomenon  the  Iris  ;  which  w^s  generally 
accompanied  with  the  dove,  and  held  in  veneration  by 
the  Semarim,. 


"  As  the  hlftory  of  China  Is  fuppo'cd  to  extend  up-  Dclupe.- 
wards  to  an  !  mazing  height,  it  may  be  worth  while  to  — — v~— 
confidcrlhe  firll  eras  in  the  Chliiele  annals,  as  tlicy  are 
rcpreicnted  in  the  writings  of  .lapan  :  for  the  .(apanefc 
have  preferved  hillories  ot  China  ;  and  by  fach  a  colla- 
tion, I  believe  no  fmall  light  may  be  obtained  tov.-ards 
the  difcovery  of  fome  important  truths.  Hitherto  it 
has  not  been  obferved  that  fuch  a  collation  could  be 
made.  ly 

"  In  the  hiilorics  of  this  country,  the  firfl  monarch  .T;ip»nsfc 
of  China  is  named  Ft/.^/;  the  fame  whom  the  Chinefe''.'".°'>'  • 
call  Fohi,  and  place  at  the  head  of  their  lift.  This 
prince  had,  according  to  fome,  the  body,  according  to 
others  the  head,  of  a  ferpent.  If  we  may  believe  the 
Japanefe  hiftorians,  he  began  his  reign  above  2l,ooo 
years  before  Chriil.  I'he  lecond  Chinefe  emperor  was 
Sin-Noo,  by  the  people  of  China  called  Sin-Num  ;  and 
many  begin  the  chronology  of  the  country  with  him. 
He  is  fuppofed  to  have  lived  about  3000  years  before 
Chrirt  ;  confequently  there  is  an  Interval  of  near  18,000 
years  between  the  trft  emperor  and  the  fecond  ;  a  cir- 
cumftance  not  to  be  credited.  The  third,  who  imme- 
diately fucceeded  Sin-Noo,  was  Hoam-Ti.  In  thl^ 
account  we  may,  I  think,  perceive,  that  the  Chinefe 
have  arted  like  the  people  of  Greece  and  other  re- 
gions. The  hiftories  which  were  imported  they  have 
prefixed  to  the  annals  of  the  nation ;  and  adopted 
the  firll:  perfonages  of  antiquity,  and  made  them  mo- 
narchs  in  their  oivn  country.  Whom  can  we  fuppofe 
Fohi,  with  the  head  of  a  ferpent,  to  have  been,  but 
thg  great  founder  of  all  kingdoms,  the  father  of  man- 
kind ?  They  have  placed  him  at  an  imraenfe  dillance, 
not  knowing  his  true  era.  And  I  think  we  may  be 
alTured,  that  under  the  charafler  of  Sin-Num  and  Sin- 
Noo  we  have  the  hiftory  of  Noah  ;  and  Haam-Ti  was 
no  other  than  Ham.  According  to  Ka;mpfer,  Sin- 
Noo  was  exaftly  the  fame  charafler  as  Serapis  of  E- 
gypt.  '  He  was  a  hufbandman,  and  taught  mankind 
agricultme,  and  thofe  arts  which  relate  to  the  imme- 
diate fupport  of  life.  He  alfo  dilcovered  the  virtues 
of  many  plants  ;  and  he  was  reprefented  with  the  head 
of  an  ox,  and  lometimes  only  ivith  two  horns.  His 
pifture  is  held  In  high  eftimation  by  the  Chinefe.'  Well 
indeed  might  Kiempfer  think,  that  in  Sin-Noo  he  faiv 
the  charafter  of  Serapis  ;  for  this  perfonage  was  no 
other  than  Sar-Apis,  the  great  father  of  mankind,  the 
fame  as  Men-Neuas  of  Egypt,  the  fame  alfo  as  Dionu- 
fus  and  Ofiris.  By  Du  Halde  he  is  called  Cliin-Nong, 
and  made  the  next  monarch  after  Fohi.  The  Chinefe 
accounts  aflbrd  the  fame  hiflory  as  has  been  given 
above. 

"  As  the  family  of  Noah  confifted  of  eight  perfons 
inclufive,  there  have  been  writers  who  have  placed 
fome  of  them  in  fucceflion,  and  fuppofed  that  there 
^vere  three  or  four  perfons  who  reigned  between  Sin- 
Noo  and  Hoam.  But  Du  Halde  fays,  that  in  the 
true  hiftories  of  the  country,  the  three  firft  monarchs 
were  Fohi,  Chin-Nong,  and  Hoam,  whom  he  ifyles 
Hoang-Ti.  To  thefc,  he  fays,  the  arts  and  fciences 
owe  their  invention  and  progrefs.  Thus  we  find,  that 
tliofe  who  were  heads  of  families  have  been  raiftd  to 
be  princes  ;  and  their  names  have  been  prefixed  to  the 
liil  of  kings,  and  their  hillory  fuperadded  to  the  an- 
nals of  the  country.  It  is  furtlier  obfervable,  in  the 
accounts  given  of  thofe  fi:ppofed  kings,  that  their  term 
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oflife,  for  the  firft  five  or  fix  geuerations,  correfponds 
with  that  of  the  patriarchs  after  the  flood,  and  decreafcs 
mjch  in  the  fame  proportion. 

"  The  hiftory  of  Japan  is  divided  into  three  era) ; 
which  confift  of  gods,  demigods,  and  mortals.  The 
perfon  whom  the  natives  look  upon  to  be  the  real 
founder  of  their  monarchy  is  named  Sijnrmi  ;  in  whole 
reign  the  Sintoo  religion,  the  moft  a:.c!ent  of  the 
country,  was  introduced.  It  was  called  Sm-sju  and 
Chamt-mitfa ;  from  Sin  and  Chami,  the  deities  which 
were  the  objefts  of  worfliip.  At  this  time  it  is  faid 
that  6oo  foreign  idols  were  brought  into  Japan.  To 
the  Sintoo  religion  was  afterwards  added  the  Budfo, 
together  with  the  worlhip  of  Amida.  This  deity  they 
commonly  reprefented  with  the  head  of  a  dog,  and 
efleemed  him  the  guardian  of  mankind.  This  re- 
Ijgi.n  was  more  complicated  than  the  former,  and 
abounded  uith  bieroglyphical  reprefentations  and  ray- 
fterious  rites.  It  is  the  fame  which  I  have  termed 
the  Arkite  Idolatry,  wherein  the  facred  lleer  and  cow 
were  venerated.  The  deity  was  reprefented  upon 
the  lotus  and  upon  a  tortolfe,  and  oftentimes  as  pro- 
ceeding from  a  filh.  In  this  alfo,  under  the  character 
t>f  Budha,  we  may  trace  innumerable  memorials  of  the 
ark,  and  of  the  perfon  preferved  in  it.  The  author 
above,  having  mentioned  the  eleventh  emperor  inclu- 
five  from  Syn-Mu,  tells  us,  that  in  his  time  thefe  rites 
began.  '  In  his  reign  Budo,  other\vile  called  Koboius, 
came  over  from  the  Indies  to  Japan  ;  and  brought 
with  him,  upon  a  white  horfe,  his  religion  and  doc- 
trines.' We  find  here,  that  the  objeft  of  worfliip  is 
made  the  perfon  who  introduced  it  (a  miftake  almofl 
univerfally  prevalent)  ;  otherwife  in  this  fhort  account, 
what  a  curious  hiftory  is  unfolded  I 

"  The  only  people  to  whom  we  can  have  recourfe 
for  any  written  memorials  concerning  thefe  things  are 
the  inhabitants  of  India  Proper.  They  were,  we 
find,  the  perfons  who  introduced  thefe  hieroglyphics 
both  in  China  and  Japan.  It  will  therefore  be  worth 
while  to  confider  what  they  have  tranfmitted  concern- 
ing their  religious  opinions  •,  as  we  may  from  hence 
obtain  flill  greater  light  towards  explaining  this  fym- 
bolical  worlhip.  Every  manifertation  of  Gud's  good- 
Tiefs  to  the  world  was  in  the  firft  ages  expreffed  by  an 
hieroglyphic  ;  and  the  Deity  was  accordingly  de- 
fcribed  under  various  forms,  and  in  different  atti- 
tudes. Thefe  at  length  were  miftaken  for  real  tranf  ■ 
figurations ;  and  Vifhnou  was  fuppofed  to  have  ap- 
peared in  different  Ihapes,  ^vhlch  were  ftyled  incarna- 
tions. In  one  of  thefe  he  is  reprefented  under  the  fi- 
gure before  mentioned,  of  a  princely  perfon  coming 
out  of  a  filli.  In  another  he  appears  with  the  head 
of  a  boar,  treading  upon  an  evil  dtemon,  which  feems 
to  be  the  fame  as  the  Typhon  of  the  Egyptians.  On 
his  head  he  fupports  a  lunette,  in  uhich  are  feen  cities, 
towers,  in  thort,  all  that  the  world  contains.  In 
Baldaeus  we  have  a  delineation  and  hiftory  of  this  in- 
carnation. Kircher  varies  a  little  in  his  reprefenta- 
tion,  yet  gives  him  a  fimilar  figure  of  the  Deity,  and 
ftyles  him  Vifhnou  Barachater.  By  this  I  ihould  think 
was  fignified  Viflinou,  "  the  offspring  of  the  filh." 
The  bramins  fay,  that  there  was  a  time  when  the  ler- 
pent  with  a  thoufand  heads  withdrew  itfelf,  and  would 
not  fupport  the  world,  it  was  fo  overburdened  with 
iin.     Upon  this  the  earth  funk  in  Jthe  great  abyfs  of 


waters,  and   mankind  and  all  that   breatlicd  perlflied.    Deluge, 

But   Vifhnou  took    upon   himfelf  the    form  above  de-  "~~v— — ' 

fcribed,   and  diving  to  the  bottom  of  the  fca,  lifted  up 

the  earth   out   of  the  waters,  and   placed  it,  together 

with  the  ferpent  of  a  thouland  heads,  upon  the  back  of 

a  tortoife.  ,„ 

"  In  the  third  volume  of  M.  Perron's  Zendavefta  Account  of 
there  is  an  account  given  of  the  cofmogony  of  the '^'^ '^°f'"°- 
Perlces  ■,  alfo  of  the  fubfequent  great  events  that  en- ':°,"''  ^ 
fued.  The  fupreme  Deity,  called  by  him  Oz-wj/i//?,  gj^enbytlie 
is  faid  to  have  accompliihed  the  creation  at  fix  dif- Perfces.^ 
ferent  intervals.  He  firfl  formed  the  heavens  j  at  the 
fecond  the  waters  ;  at  the  third  the  earth.  Next 
in  order  were  produced  the  trees  and  vegetables  :  in 
the  Hfth  place  were  formed  birds  and  fifties,  and  the 
wild  inhabitants  of  the  woods ;  and  in  the  lixth  and 
lail  place,  he  created  man.  The  man  thus  produced 
is  faid  to  have  been  an  ox-lihe  perfon,  and  is  defciibed 
as  confifting  of  a  purely  divine  and  a  mortal  part. 
For  fome  time  after  his  creation  he  lived  in  great  hap- 
pinefs  ;  but  at  laft  the  world  was  corrupted  by  a  dae- 
mon named  jlliriman.  This  daemon  had  the  buldnefs 
to  vifit  heaven  :  whence  he  came  down  to  the  earth  in 
the  form  of  a  ferpent,  and  introduced  a  fet  of  wicked 
beings,  ealled  harfejlers.  By  him  the  firll  ox-like  per- 
fonage,  called  Aboudad,  was  fo  infeded  that  he  died  ; 
after  which  Kaiomorts,  probably  the  divine  part,  of 
which  the  ox  was  the  reprefcntalive,  died  alfo.  Out  of 
the  left  arm  of  the  deceafed  proceeded  a  being  called 
Gofchoraun,  who  is  faid  to  have  raifed  a  cry  louder 
than  the  ftiout  of  lOOO  men.  After  fome  converfation 
between  the  fupreme  Deity  and  Gofchoraun,  it  was 
determined  to  put  Ahriman  to  flight,  and  to  deftroy 
all  thofe  wicked  perfons  he  had  introduced  ;  for  there 
now  feemed  to  be  an  imiverfal  oppofition  to  the  fu- 
preme Deity  Ormifda.  At  this  feafon  a  fecond  ox- 
like  perfonage  is  introduced  by  the  name  of  Tafchter, 
He  is  fpoken  of  both  as  a  liar  and  a  fun.  At  the 
fame  time  he  is  mentioned  as  a  perfon  upon  earth 
under  three  forms.  By  Tafchter  is  certainly  fignified 
De  Ajhter  ;  the  fame  perfon  whom  the  Greeks  and  Sy- 
rians reprefented  as  a  female,  and  called  AJlarle.  She 
was  defcribed  homed,  and  fometimes  with  the  head  of 
a  bull  J  fuppofed  to  proceed  from  an  egg  5  and  they 
efteemed  her  the  fame  as  Juno  and  the  moon.  At 
laft  it  was  thought  proper  to  bring  an  univerfal  inun- 
dation over  the  face  of  the  earth  5  that  all  impurity 
might  be  wafhed  away  ;  which  being  accompliftied  by 
Tafchter,  every  living  creature  periftied,  and  the  earth 
was  for  fome  time  entirely  covered.  At  laft,  the  wa- 
ters retreating  within  their  proper  bounds,  the  moun- 
tain of  Albordi  in  Ferakh-kand  firft  appeared  ;  which 
the  author  compares  to  a  tree,  and  fuppofes  that  all 
other  mountains  proceeded  from  it.  After  this  there 
was  a  renewal  of  the  world  •,  and  the  earth  was  relf  ored 
to  its  priftine  ftate.  The  particular  place  where  Or- 
mifda planted  the  germina  from  whence  all  things 
were  to  fpring,  was  Ferakh-kand,  which  feems  to  be 
the  land  of  Arach  j  the  country  upon  the  Araxes  in 
Armenia." 

Thus  we  have  given  an  ample  fpeciracn  of  this  veiy 
ingenious  author's  method  of  reafoning,  and  difcover- 
ing  traces  of  the  facred  hiftory  even  in  things  which 
have  been  thought  leaft  to  relate  to  it.  That  the 
Greeks    and  weftern  nations   had  fome  knowledge  of 
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Deluge,  tlie  flood,  has  never  been  denied  ;  and  from  what  has 
—"v been  already  related,  it  appears  that  the  fame  has  per- 
vaded the  remoteft  regions  of  the  eafti  The  know- 
ledge which  thefe  people  have  of  the  fall  of  man,  and 
the  evil  confequences  which  enfued,  cannot,  according 
to  our  author,  be  the  confequences  of  tlieir  intercourfc 
with  Chriftians  :  for  their  traditions  afford  neither  any 
traces  of  Chrittianity,  nor  its  founder.  Whatever  truths 
may  be  found  in  their  writings,  therefore,  mud  be  de- 
rived from  a  more  ancient  fource.  "  There  are  (fays 
he)  in  every  climate  fome  fhattered  fragments  of  ori- 
ginal hiftory  ;  fome  traces  of  a  primitive  and  univerfal 
language  :  and  thefe  may  be  obfervcd  in  the  names  of 
deities,  terms  of  wcrfhip,  and  titles  of  honour,  which 
prevail  among  nations  widely  feparated,  who  for  ages 
had  no  connexion.  The  like  may  be  found  in  the 
names  of  pagodas  and  temples ;  and  of  fundry  other 
objecls  which  will  prefent  tljemlelvcs  to  the  traveller. 
Even  America  would  contribute  to  this  purpofe.  The 
more  rude  the  monuments,  the  more  ancient  they  may 
pofTibly  prove,  and  afford  a  greater  light  upon  in- 
quiry." 

The  accounts  hitherto  met  with  in  this  continent, 
ts  of  indeed,  are  far  from  being  equally  authentic  and  fatis- 
the  deluge.  f^Q.g^y  ^,nh  thofe  hitherto  treated  of.  In  Acofta's 
hiifory  of  the  Indies,  however,  we  are  informed,  that 
the  Mexicans  make  particular  mention  of  a  deluge  in 
their  country,  by  which  al/  men  were  drowned.  Ac- 
cordii'g  to  them,  one  Viracocha  came  out  of  the  great 
lake  Titicaca  in  their  country.  This  perfon  liaid  in 
Tiaguanaco,  where  at  this  day  are  to  be  feen  the  ruins 
of  fome  ancient  and  very  ftrange  buildings.  From 
thence  he  came  to  Cufco,  where  mnnkind  began  to 
multiply.  They  (how  alfo  a  fmall  lake,  where  they 
fay  the  fun  hid  himfelf  :  for  which  re'.fnn  they  facri- 
fice  largely  to  him,  both  men  and  other  animals. — 
Hennepin  informs  us,  that  fome  of  the  favages  are  of 
opinion,  that  a  certain  fpirit,  called  Olion  by  the  Iro- 
quois, and  yltahauta  by  thofe  at  the  mouth  of  the  ri- 
ver St  Lawrence,  is  the  creator  of  the  world  ;  that 
MeJJbit  repaired  it  after  the  deluge.  They  fay,  that 
this  Melfou  or  Otkon,  being  a-hunting  one  day,  his 
dogs  loft  themfelves  in  a  great  lake,  which  thereupon 
overflowing,  covered  the  whole  earth  in  a  (hort  time, 
and  fwaliowed  up  the  world.  According  to  Herrera, 
the  people  of  Cuba  knew  that  the  heavens  and  the 
earth  had  been  created  ;  and  faid  they  had  much  in- 
formation concerning  the  flood ;  and  that  the  world 
had  been  deftroyed  by  water,  by  three  perfons,  who 
came  three  feveral  ways.  Gabriel  de  Cabrera  was 
told  by  a  man  of  more  than  70  years  of  age,  that  an 
old  man,  knowing  the  deluge  was  to  come,  built  a 
great  Ihip,  and  went  into  it  ivith  his  family  and  abun- 
dance of  animaU ;  that  he  fent  out  a  crow,  which 
did  not  at  firft  return,  flaying  to  feed  on  the  carcafes 
of  dead  animals,  but  afterwards  came  back  with  a 
green  I^ranch.  He  is  faid  to  have  added  other  par- 
ticulars nearly  confonant  to  the  Rlofaic  account,  as 
far  as  Noah's  fons  covering  him  when  Jrunk,  and  the 
other  fcofHng  at  it.  The  Indians,  he  faid,  defcended 
from  the  latter,  and  therefore  had  no  clothes  :  but 
the  Spaniards  defcending  from  the  former,  had  both 
clothes  and  horfes. — The  fame  author  likewife  informs 
us,  that  it  was  reported  by  the  inhabitants  of  Caftilla 
del  Oro  in  Terra  Firma,  that  when  the  univerfal  de- 
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luge  happened,  one  man  with  his  \\ifc  and  cliiiilren  cfcii-  Drlugc. 
pcd  in  ;i  canoe,  and  that  from  ihcm  the  world  was  peo-  '  >  '' 
pled.  The  PcniviaTis,  according  to  our  author,  like- 
wife  aflirmed,  that  they  had  received  by  tr;:dilion  from 
their  anceftors,  that,  many  years  before  there  were 
any  incas  or  kings,  when  t!ie  country  was  very  po- 
pulous, there  happened  a  great  flood  ;  tlie  fea  break- 
ing out  beyond  its  bounds,  io  that  the  land  was  co- 
vered  with  water,  and  all  the  people  perilhed.  To 
this  it  is  added  by  the  Guanca«,  inhabiting  the  vale  of 
Xaufea,  and  the  natives  of  Chiquito  in  the  province 
of  Callao,  that  fome  perfons  remained  in  the  hollows 
and  caves  of  the  highell  mountains,  who  again  peo- 
pled the  land.  Others  affirm,  that  all  perifhed  in  a 
deluge,  only  fix  perfons  being  faved  in  a  float,  from 
whom  defcended  all  the  inhabitants  of  that  country. 
In  Nieuhoff's  voyages  to  Brazil,  we  are  informed,  that 
the  moft  barbarous  of  the  Bralilians,  inhabiting  the  in- 
land countries,  Icarce  knew  any  thing  of  religion  or 
an  Almighty  Being  :  they  have  fome  knowledge  re- 
maining of  a  general  deluge  ;  it  being  their  opinion 
that  the  whole  race  of  mankind  were  extirpated  by  a 
general  deluge,  except  one  man  and  his  lifter,  who, 
being  with  child  before,  they  by  degrees  repeopled 
the  world.  M.  Thevet  gives  us  the  creed  of  the  Bra- 
filians  in  this  matter  more  particularly.  In  the  opinion 
of  thefe  favages  the  deluge  was  univerfal.  They  fay, 
that  Summay,  a  Caribbce  of  great  dignity,  had  two  chil- 
dren named  Tamendonare  and  ylriconte.  Being  of  con- 
trary difpofitions,  one  delighting  in  peace  and  the  other 
in  war  and  rapine,  they  mortally  hated  each  other.  One 
day  Ariconte,  the  warrior,  brought  an  arm  of  an  enemy 
he  had  encountered  to  his  brother,  reproaching  him 
at  the  fame  time  with  cowardice.  The  other  retorted 
by  telling,  that  if  he  had  been  poff.-ffed  of  the  valour 
he  boafted,  he  would  have  brought  his  enemy  entire. 
Ariconte  on  this  threw  the  arm  againft  the  door  of 
his  brother's  houfe.  At  that  inftant  the  whole  village 
was  carried  up  into  the  (ky,  and  Tamendonare  ftrik- 
ing  the  ground  with  violence,  a  vaft  ftreara  of  water 
iflued  out  from  it,  and  continued  to  flow  in  fuch  quan- 
tity, that  in  a  fhort  time  it  fcemed  to  rife  above  the 
clouds,  and  the  earth  was  entirely  covered.  The  two 
brothers,  feeing  this,  afcended  the  higheft  mountains 
of  the  country,,  and  with  their  wives  got  upon  t'le 
trees  that  grew  upon  them.  By  this  deluge  all  man- 
kind, as  well  as  all  other  animals,  were  drowned,  ex- 
cept the  two  brothers  above  mentioned  and  their  wives, 
who  having  defcen-ied  when  the  flood  abated,  became 
heads  of  two  different  nations,"  &c.  ji 

To  thefe  American  teftimonies  we   may  add  another  Teftimo- 
from   the   remote   and   uncivilized   iiland    of  Otaheite.  "'Y™"' 
Dr  Watfon  *,   in  his  difcourfe   to   the  clergy,  '"forms  ^^  f),gj.^jj 
us,  that   one   of  the   navigators  to  the  fouthern  herai- irdies 
fphere   having  afked   fome   of  the   inhabitants   of  that  *  Sermont 
iiland    concerning    their    origin,     was    anfwered,     that  ""-^ '^'■'"^■'» 
their   fupreme  God,   a   long    time   ago,    being   angry,  P'  ^°^' 
dragged   the    earth   through  the  fea,  and   their   ifland 
being   broken   off,  was  preferved.      In  the  Eaft  Indies, 
we   are  informed   by  Dr  Watfon  f,    that   Sir  WiUiam  i  j^;^_ 
Jones,  by  whom  a  fociety  for  the  advancement  of  Afia-p.  221. 
tic  literature  was  inftituted   at   Calcutta,  difcovered   in 
the  oldeft  mythological  books  of  that  country,  fuch  an 
account  of  the   deluge   as  rorrefponds  fufliclently   with 
that  of  Mofes. 
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D;!iige.         II.  Tlie   fafl  being   thus  edabliHiid  by  the  univer- 
'        '  fal  confent  of  mankind,  that  there  was  a   general  de- 

vt ,  ^VoOi  hige  which  overflowed  the  whole  world;  it  remains 
xiy^Oineies      *-i_^  .  ruiL 

corcernini;  next  to  inquire,  by  what  means  it  may  reatonably  be 
the  means  fuppofed  to  have  been  accomplilhed.  The  hypothefes  on 
by  which     f}^;^  fubjecl  have  been  principally  the  following. 

I.   It  has  been    afferted,    that    a   quantity  of  water 
was  created  on   purpofe,  and   r>t  a  proper  time  annihi- 
lated, by    divine    power.      This,    however,  befides    its 
being   abfolutely  without  evidence,  is  diretily  contrary 
to    the   words  of  the  facred  writer  whom  the  afTertors 
of  this  hypothefis   mean   to  defend.     He  exprefsly  de- 
rives the   waters  of  the  llood  from   two  fources  ;  firll, 
the  fountains  of  the  great  deep,  which  he  tells  us   were 
all  broken  up  ;  and   fecondly,  the  windows  of  heaven, 
ivhich  he  fays  were   opened  :   and  fpeaking  of  the  de- 
creafe    of   the    waters,    he  fays,    the  fountains  cf  the 
deep  and  the  windows  of  heaven  were  llopped,  and  the 
waters  returned  continually  trom  off  the  earth.      Here 
it   is  obvious,   that   Alofes  was  fo  far  from  having  any 
ditHculty  about  the  quantity  of  water,  that  he  thought 
the  fources  from  whence   it   came  were  not  exhaulled  ; 
fmce  both  of  them  required  to  be  flopped  by  the  fame 
almighty  hand  who  opened  them,  left  the   flood   fliould 
2^         increafe  more  than  it  aftually  did. 
Thfory  of         2.  Dr  Burnet,  in  his  Telluris  Theoria  Sacra,  endea- 
Dr  Burnet,  yours  to  Ihow,  that  all  the  waters  in   the   ocean   were 
not  futhcient  to  cover  the  earth   to  the  depth  affigned 
by  Mofes.      Suppoiing  the  'iea  drained  quite  dry,    and 
all  the    clouds  of  the  atmofphere    dift'olvcd  into  rain, 
we    (hould    ftill,    according    to    liim,    want  much  the 
greateft  part   of  the   water  of  a  deluge.     To  get  clear 
of  this   difficulty,  Dr  Burnet   and   others  liave   adopted 
Defcartes's  theory.     That  philofopher   fuppofes  the  an- 
tediluvian world    to    have    been    perfeftly  round  and 
equal,    without    mountains    or    valleys.     He   accounts 
for   its   formation   on  mechanical  principles,  by  fuppo- 
fing  it  at   firft  in   the   condition  of  a  thick  turbid  fluid 
replete    with    divers    heterogeneous    matters ;     ^vhicb, 
fulDfiding  by  flow  degrees,  formed  themfelves  into  dif- 
ferent concentric  ftrata,  or  beds,  by  the  laws  of  gra\i- 
tv.     Dr  Burnet  improves  on  this  theory,  by  fuppofing 
the  primitive  earth   to  have  been  no  more  than   a  (hell 
or  cruil  invelling  the  furface  of  the  water  contained  in 
the  ocean,  and  in  the  central  abyfs  which  he  and  others 
•See/iv/z-iuppofe  to    exiil    in    the  bowels   of    the  earth*.     At 
the  time   of  the  flood,    this  outward  cruft,  according 
to  him,  broke  in  a  thousand    places  ;  and  confequent- 
ly  fimk  Aovrvi   among  the  water,   which  thus  fpouted 
up  in  vail  cataraCiS,   and   overflowed  the  whole  furface. 
He  fuppofes  alfo,    that   before    the   flood  there  was  a 
perfeft    coincidence  of   the  equator  with  the  ecliptic, 
and  c&nfequently  that   the   antediluvian  world  enjoyed 
a  perpetual  fpring  ;  but  that   the  violence  of  the  Ihock 
by  which  the   outer  cruft  was  broken,  fliifted  alfo  the 
poiltion  of  the  earth,  and   produced  the   preftnt   obli- 
quity  of  the   ecliptic.     This  theory,  it  will   be  obfcr- 
ved,  is  equally  arbitrary  with   the  former.      But   it  is, 
befides,  direftly   contrary  to   the  words  of  Mofes,  who 
ailures  us,  that  all  the  high  hills  were  covered  ;  while 
Dr  Burnet  affirms  that   there  were  then  no  hills  in  be- 


Other  authors,  fuppofing   a   fufficient  fund  of  wa- 


Centre  of 

the  earth  ter  in  the  abyfs  or  fe3,  are  only  concerned  for  an  ex- 
fuppofed  to  pedient  to  bring  it  forth  ;  accordingly  fome  have  re- 
bt  fhifted. 


courfe  to   a   (liifting   of  the  earth's  centre   of  gravity,    Delugt. 
which,  drawing  after  it  the  water  out  of  its  channel,         *      * 
overwhelmed  the    fcveral    parts    of   the    earth  fuccel- 

^"^'y-  ...  ...  2S 

4.  The   inquifitive  Mr  Whifton,  in  his   New  T/^tory  Mr  whif- 

of  the  Earl h,  (liows,  from  feveral  remarkable  coinci- ton's  iheo- 
deuces,  that  a  comet  defcending  in  the  plane  of  the"^)'- 
ecliptic,  towards  its  perihelion,  pafled  juft  before  the 
earth  on  the  iirll  day  of  the  deluge  ;  tlie  confequences 
whereof  would  be,  Erft,  that  this  comet,  when  it  came 
below  the  moon,  would  raife  a  vaft  and  ftrong  tide, 
both  in  the  fmall  feas,  which  according  to  his  hypo- 
thefis were  in  the  antediluvian  earth  (for  lie  allows  no 
great  ocean  there  as  in  ours),  and  alfo  in  the  abyis 
tvhich  was  under  the  upper  cruft  of  the  earth.  And 
this  tide  would  rife  and  increafe  all  the  time  of  the 
approach  of  the  comet  towards  the  earth  ;  and  would 
be  at  its  greateft  height  when  the  comet  was  at  its 
leart  diftance  from  it.  By  the  force  of  which  tide, 
as  alio  by  the  attraction  of  the  comet,  he  judges,  that 
the  abyfs  muft  put  on  an  elliptical  flgm-e,  whofe  fur- 
face being  cunfiderably  larger  than  the  fonner  fpheri- 
cal  one,  the  outward  cruft  of  the  earth,  incuinbent  on 
the  abyfs,  muft  accommodate  itielf  to  that  figure, 
which  it  could  not  do  while  it  held  iolid,  and  conjoined 
together.  He  concludes,  therefore,  that  it  mull  of  ne- 
celTity  be  extended,  and  at  laft  broken  by  the  violence 
of  the  faid  tides  and  attrai51ion  ;  out  of  v\  hich  the  in- 
cluded ivater  ilTuing,  was  a  great  means  of  the  deluge  j 
this  anfwering  to  what  Mofes  fpeaks  of  the  "  foun- 
tains of  the  great  deep  being  broke  open." — Again, 
the  fame  comet,  he  ftiows,  in  its  defcent  towards  the 
fun,  palTed  fo  clofe  by  the  body  of  the  earth,  as  to  in- 
volve it  in  its  atmofphere  and  tail  for  a  confiderable 
time  ;  and  of  confequence  left  a  vail  quantity  of  its 
vapours,  both  expanded  and  condcnfed,  on  its  lurface  ; 
a  great  part  of  which  being  rarefied  by  the  iolar 
heat,  would  be  drawn  up  into  the  atmofphere,  and 
after^vards  return  in  violent  rains  :  and  this  he  takes 
to  be  what  Mofes  intimates  by  "  the  windows  of  hea- 
ven being  opened,"  and  particularly  by  the  "  forty 
days  rain."  For  as  to  the  following  rain,  which  with 
this  made  the  whole  time  of  raining  1 50  days,  Mr 
Whifton  attributes  it  to  the  earth  coming  a  fecond 
time  «ithin  the  atmofphere  of  the  comet,  as  the  comet 
was  on  its  return  from  the  fun.  Laftly,  to  remove 
this  vaft  orb  of  waters  again,  he  fuppoles  a  mighty 
wind  to  have  arifen,  which  dried  up  fome,  and  forced 
the  reft  into  the  abyfs  through  the  clefts  by  which 
it  came  up  ;  only  a  good  quantity  remained  in  the  al- 
vcus  of  the  great  ocean,  now  firft  made,  and  in  lefl'er 
feas,  lakes,  8ic.  This  theory  was  at  firft  only  propoied 
as  an  hypothefis  ;  but,  on  further  confideration,  Mr 
Whilton  thought  he  could  adlually  prove  that  a  comet 
did  at  tliat  time  pafs  very  near  the  earth,  and  that  it 
was  the  fame  which  afterwards  appeared  in  1688. 
After  this  he  looked  upon  his  theory  no  longer  as  an 
hypothefis,  but  publiflied  it  in  a  particular  tract,  en- 
titled The  Caufe  of  the  Deluge  demonjiraled.  But  the 
uncertainty  of  the  comet's  return  in  1758,  and  the 
abfolute  failure  of  that  which  ought  to  have  appeared 
in  1788  or  1789,  mull  certainly  render  Mr  WTiifton's 
calculations  for  fuch  a  length  of  time  extremely  du- 
bious :  and  the  great  fimilarity  between  the  tails  of  co- 
mets, and   ftreams  of  eleilric  matter,  renders  his  fup- 
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Deluge    pofition  of  their  being  aqueous  vapours  exceedingly  im- 
probable. 

5.  According  to  Mr  de  la  Pryme,  the  antediluvian 
world  had  an  external  fea  as  well  as  land,  with  moun- 
tains, rivers,  &c.  and  the  deluge  was  elTetled  by  breaic- 
ing  the  lubterraneous  caverns  and  pillars  thereof,  with 
dreadful  earthquakes,  and  cauling  the  fame  to  be  for 
the  moll  part,  if  not  wholly,  abforbed  and  fwallowed 
up,  and  covered  by  the  feas  that  we  now  have.  Lall- 
ly,  this  earth  of  ours  arole  out  of  the  bottom  of  the 
antediluvian  fea  :  and  in  its  room,  julf  as  many  illands 
are  fwallowed  down,  and  others  thrull  up  in  their  ftead. 
On  this,  as  on  all  the  other  hypothefes,  it  may  be  re- 
marked, that  it  is  quite  arbitrary,  and  without  the  le^ 
foundation  from  the  words  of  Moles.  The  facred  hi- 
llorian  fpeaks  not  one  word  of  earthquakes,  nay,  from 
the  nature  of  the  thing,  we  know  it  is  impoflible  that 
the  Hood  could  have  been  occafioncd  by  an  earth- 
quake, and  the  ark  preferved,  without  a  miracle.  It 
is  certain,  that  if  a  ihip  finks  at  fea,  the  commotion 
excited  in  the  water  by  the  defcent  of  fuch  a  large 
body,  will  fwallow  up  a  fmall  boat  that  happens  to 
come  too  near.  If  the  pillars  of  the  earth  itfelf  then 
were  broken,  what  mult  the  commotion  have  been, 
when  the  continents  of  Eiu'ope,  Afia,  and  Africa,  de- 
fcended  into  the  abyfs  at  once  5  not  to  mention  Ame- 
rica, which  lying  at  lo  great  a  diftance  from  Noah,  he, 
night  be  fuppoled  out  of  danger  from  that  quarter. 
By  ivhat  miracle  was  the  little  ark  preferved  araidft 
the  tumult  of  thofe  impetuous  waves  which  mufl  have 
rulhed  in  from  all  quarters  ?  Befides,  as  the  ark  was 
built  not  at  fea,  but  on  dry  ground,  when  the  earth 
en  which  it  relied  funk  do^rn,  the  ark  mull  have  funk 
along  with  it  ;  and  the  waters  falling  in  as  it  were  over- 
head, mufl  have  dalhed  in  pieces  the  ftrongert  veflel 
that  can  be  imagined.  Earthquakes,  alfo,  operate  fud- 
denly  and  violently  ;  whereas,  according  to  the  Mofaic 
account,  the  llood  carne  on  gradually,  and  did  not  ar- 
rive at  its  height  till  fix  weeks,  or  perhaps  five  months, 
after  it  began. 

6.  Mr  Hutchinfon  and  his  followers  prefent  us  with 
a  theory  of  the  deluge,  which  they  pretend  to  derive 
from  the  word  of  God  itfelf.  This  theory  hath  been 
particularly  enlarged  upon  and  illuftrated  by  Mr  Cat- 
cot,  who  in  1768  publilhed  a  volume  on  the  fubjeft. 
This  gentleman  aflferts,  that  when  the  world  was  firft 
created,  at  the  time  when  it  is  faid  to  have  been  "  with- 
out form  and  void,"  the  terrellrial  matter  was  then 
entirely  difl'olved  in  the  aqueous ;  fo  that  the  whole 
formed,  as  it  were,  a  thick  muddy  water.  The  figure 
of  this  mafs  was  fpherical ;  and  on  the  outfide  of  this 
fphere  lay  the  grols  dark  air.  Within  the  fphere  of 
earth  and  water  was  an  immenfe  cavity,  called  bv 
Mofes  ihe  tiefp  ;  and  this  internal  cavity  was  filled  with 
air  of  a  kind  finiilar  to  that  on  the  outfide.  On  the 
creation  of  light,  the  internal  air  received  elafticity 
fufficient  to  burft  out  through  the  external  covering 
of  earth  and  water.  Upon  this  the  water  delcended, 
filled  Op  the  void,  and  left  the  earth  in  a  form  fimilar 
to  what  it  hath  at  prefent.  Thus,  according  lo  him, 
the  antediluvian  world,  as  well  as  the  prefent,  con- 
filled  of  a  vail  colleftion  or  nucleus  of  water,  called  the 
!;reat  deep,  or  the  alyfs ;  and  o\'er  this  the  fhell  of 
earth  perforated  in  many  places  •,  by  which  means  the 
waters  of  the  ocean   communicated    with    the    abvfs. 


Tlie  breaking  up  of  thefe  foimtains  was  oecafioned  by   1-eIt.^.?. 

a  miraculous  prefTure  of  the  alraolphere,  from  the  im-  v — ■ 

mediate  aftion  of  the  Deity  himfelf.  So  violent  was 
this  prcflTure,  that  the  air  defcendcd  to  where  it  had 
been  originally  ;  occupied  the  fpace  of  the  abyls  ;  and 
drove  qpt  the  waters  over  the  whole  face  of  the  dry 
land.  But  this  account,  fo  far  from  being  infallibly 
certain,  teems  inconfillent  with  the  moll  common  ob- 
fervation.  No  prellure,  hoivever  violent,  will  caufc 
water  rife  above  its  level,  unlefs  the  preffure  i;  uiu:quiri. 
If,  therefore,  the  atmofphere  entered  into  the  fuppofed 
abyls,  by  a  vehement  preflure  on  the  furface  of  the' 
ocean,  that  prclTure  mull  only  liave  been  on  one  place, 
or  on  a  few  places ;  and  even  though  we  fuppofe  tlfiSl 
atmofphere  to  have  been  the  agent  made  ufe  of,  it  is 
impoflible  that  it  could  have  remained  for  any  time 
in  the  abyfs  without  a  continued  miracle  ;  as  the  pref- 
fure  ot  the  water  would  immediately  have  forced  it  up 
again  though  thofe  holes  which  had  afforded  it  a  paf- 
tage  downwards. 

The  explication  given  from  Hutchinfon  by  Mr  Cat- 
cot,  of  the  "  windows  of  heaven,"  is  fomewhat  ex- 
traordinary. According  to  him,  thefe  windows  are 
not  m  heaven,  but  in  the  bowels  of  the  earth  ;  and 
mean  no  more  than  the  cracks  and  fifTures  by  which 
the  airs,  as  he  calls  them,  found  a  palTage  through  the 
ihell  or  covering  of  earth,  which  they  utterly  dilTolved 
and  reduced  to  its  original  flate  of  fluidity.  It  is,  how- 
ever, difficult  to  conceive  how  the  opening  of  fuch  win- 
dows  as  thefe,  could  caufe  a  violent  rain  for  40  days 
and  nights. 

It  is  not  to  be  fuppofed,  that  we  can  pretend  to  af-  ■ 
certain  any  thing  on  the  fubjecl  more  than  others  have 
done.  The  following  conjedlures,  however,  may  be 
offered  on  the  manner  in  which  the  deluge  might  have 
happened,  without  any  violence  to  the  cflabliflied  laws 
of  nature.  ig 

I.  If  we  confider  the  quantity  of  water  requifite  for  Another 
the  purpofe  of  the  deluge,  it  will  not  appear  fo  very  ex-  ''^' 
traordinary  as  has  been  commonly  reprefented.  The 
height  of  the  highefl  hills  is  thought  not  to  be  quite 
four  miles.  It  will  therefore  be  deemed  a  fufficient 
allowance,  when  we  fuppofe  the  waters  of  the  deluge 
to  have  been  four  miles  deep  on  the  furface  of  the 
ground.  Now  it  is  certain,  that  water,  or  any  other 
matter,  when  fpread  out  at  large  upon  the  ground, 
feems  to  occupy  an  immenfe  Ipace  in  comparifon  of 
what  it  does  when  contained  in  a  cubical  vefTel,  or 
when  packed  together  in  a  cubical  form.  Suppofe 
we  wanted  to  overflow  a  room  1 6  feet  every  way,  or 
containing  256  fquare  feet,  with  water,  to  the  height 
of  one  foot,  it  may  be  nearly  done  by  a  cubical  veife! 
of  fix  feet  filled  v.-ith  water.  A  cube  of  eight  feet  will 
cover  it  two  feet  deep,  and  a  cube  of  ten  feet  will  very 
nearly  cover  it  four  feet  deep.  It  makes  not  the  leafl 
difference  whether  we  fuppofe  feet  or  miles  to  be  co- 
vered. A  cube  of  ten  milts  of  water  would  very  near- 
ly overflow  256  fquare  miles  of  plain  ground  to  the 
height  of  four  miles.  But  if  we  take  into  our  account 
the  vaft  number  of  eminences  with  which  the  furface 
of  the  earth  abounds,  the  above-mentioned  quantity  of 
water  would  do  a  great  deal  more.  If,  therefore,  we 
attempt  to  calculate  the  quantity  of  water  fufficient  to 
deluge  the  earth,  we  mull  make  a  very  confiderable 
allowance  for  the  bulk  of  all  the  hills  on  its  furface. 
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iViuge.    To  confidcr  tliis  matter,  howevei-,  in   its   utmoft   lati- 

— " tilde  :    The  furface  of  the  earth   is   fuppofed,  by   the 

lateft  computations,  to  contain  199,512,595  fquare 
miles.  I'o  overflow  this  furface  to  the  height  of  four 
miles,  is  required  a  parallelepiped  of  water  16  miles 
deep,  and  containing  49,878,148  fcjuare  miles  of  fur- 
face. Now,  confidering  the  immenfe  thicknefs  of  the 
globe  of  the  earth,  it  can  by  no  means  be  improbable, 
that  this  whole  quantity  of  water  may  be  contained  in 
its  bowels,  without  the  neceffity  of  any  remarkable 
abyfs  or  huge  coUeclion  of  water,  iuch  as  moll  of 
iHf  theorifts  fuppofe  to  exill  in  the  centre.  It  is  cer- 
tain, that  as  far  as  the  earth  has  been  dug,  it  hath 
been  found  not  dry,  but  moill  ;  nor  have  we  the  leall 
reafon  to  imagine,  that  it  is  ^t  at  leall  equally  moilt 
all  the  way  down  to  the  centre.  Hoiv  moill  it  really 
is  cannot  be  known,  nor  the  quantity  of  water  requi- 
fite  to  impart  to  it  the  degree  of  moiliure  it  has  ;  but 
we  are  lure  it  mull  be  immenfe.  The  earth  is  com- 
puted to  be  near  80  DO  miles  in  diameter.  The  ocean 
is  of  an  unfathomable  depth ;  but  there  is  no  reafon  for 
fnppofing  it  more  than  a  few  miles.  To  make  all  rea- 
fonable  allowance,  however,  we  fliall  fuppofe  the 
whole  folid  matter  in  the  globe  to  be  only  equal  to  a 
cube  of  5000  miles  ;  and  even  on  this  luppofition  we 
fhall  find,  that  all  the  waters  of  the  deluge  would 
not  be  half  futlicient  to  moiften  it.  The  above-men- 
tioned parallelopiped  of  water  would  indeed  contain 
798,0^0,368  cubic  miles  of  the  fluid;  but  the  cube 
of  earth  containing  no  lefs  than  an  hundred  and  twenty- 
five  thoufand  millions  of  cubic  miles,  it  is  evident  that 
the  quantity  afligned  for  the  deluge  would  fcarce  be 
known  to  moiften  it.  It  could  have  indeed  no  more 
efFeft  this  way,  than  a  lingle  pound  of  water  could  have 
upon  1 50  times  its  bulk  of  dry  earth.  We  are  per- 
fuaded  therefore,  that  any  perfon  who  will  try  by  ex- 
periment how  much  water  a  given  quantity  of  earth 
contains,  and  from  that  experiment  will  make  calcula- 
tions with  regard  to  the  %vhole  quantity  of  water  contain- 
ed in  the  bowels  of  the  earth,  mull  be  abundantly  fatif- 
fied,  that  though  rt/Zthe  water  of  the  deluge  had  been 
thence  derived,  the  diminution  of  the  general  llore  would, 
comparatively  fpeaking,  have  been  next  to  nothing. 

2.  It  was  not  from  the  bowels  of  the  earth  only 
that  the  waters  were  difcharged,  but  alfo  from  the  air  ; 
for  we  are  affiired  by  Mofes,  that  it  rained  40  days 
and  40  nights.  This  fource  of  the  dlluvian  waters  hath 
been  confidered  as  of  fmall  confequence  by  almoft  every 
one  who  hath  treated  on  the  fubjed.  The  general  opi- 
nion concerning  this  mMter  we  Ihall  tranlcribe  from  the 
Univerfal  Hillory,  Vol.  I.  where  it  is  very  fully  exprefs- 
cd.  "  According  to  the  obfervations  made  of  the 
quantity  of  %vater  that  falls  in  rain,  the  rains  could  not 
afford  one  ocean,  nor  half  an  ocean,  and  would  be  a 
very  inconliJerable  part  of  what  was  neceffary  for  a 
deluge.  If  it  rained  40  days  and  40  nights  throughout 
the  whole  earth  at  once,  it  might  be  fuiKcient  to  lay 
all  the  lower  grounds  under  water,  but  it  would  figni- 
fy  very  little  as  to  the  overflowing  of  the  mountains  ; 
fo  that  it  has  been  faid,  that  if  the  deluge  had  been 
made  by  rains  only,  there  would  have  needed  not 
40  days,  but  40  years,  to  have  brought  it  to  pafs. 
And  it  we  fuppofe  the  whole  atmofphere  condenfed  in- 
to water,  it  would  ilot  all  have  been  fufticient  for  this 
e£Fe£l  ;    for  it  is  certain  that   it  could  not  have  rlfen 


above  3  2  feet,   the  height  to  which  water  can  be  raifed    Dcliigr. 

by  the  prcffiire  of  the  atmofphere  :  for  the   weight  of         k™"" 

the  whole  air,  when  condenled  into  water,  can   be  no 

more  than  equal  to  its  weight  in   its  natural  Hate,  and 

mull  become  no   lefs  than   80  o  times  denfer  ;  for  that 

is  the  difference  between   the  weight  of    the  heavieft 

air  and  that  of  water." 

On  this  fubjeif  we  mull  obferve,  that  there  is  a  very- 
general  miftake  with  regard  to  the  air,  iimilar  to  the 
above-mentioned  one  regarding  the  earth.  Becaule  the 
earth  below  our  feet  appears  to  our  fenfes  firm  and  com- 
pail,  therefore  the  vail  quantity  of  water,  contained 
even  in  the  moft  folid  parts  of  it,  and  which  will  rea- 
dily appear  on  proper  experiment,  is  overlooked,  and 
treated  as  a  non-entity.  In  like  m.inner,  becaufe  the 
air  does  not  always  deluge  with  exccllive  rains,  it  is 
alfo  imagined  that  it  contains  but  very  little  water. 
Becaufe  the  preffure  of  the  air  is  able  to  raife  only 
3  2  feet  of  water  on  the  furface  of  the  earth,  it  is 
therefore  fuppofed  we  may  know  to  what  depth  the 
atmolphere  could  deluge  the  earth  if  it  was  to  let  fall 
the  w/io/e  water  contained  in  it.  But  daily  obferva- 
tion  Ihows,  that  the  preffure  of  the  atmofphere  hath 
not  the  leall  connexion  with  the  quantity  of  water  it 
contains.  Nay,  if  there  is  any  connexion,  the  air 
feems  to  be  lighted  when  it  contains  moll  water.  In 
the  courie  of  a  long  fummer's  drought,  for  inilance, 
the  mercury  in  the  barometer  will  Hand  at  30  inches, 
or  little  more.  If  it  does  fo  at  the  beginning  of  the 
drought,  it  ought  to  afcend  continually  during  the  time 
the  dry  weather  continues  ;  becaufe  the  air  is  all  the 
^vhile  abforbing  water  in  great  quantity  from  the  furface 
of  the  earth  and  fea.  This,  however,  is  known  to  be 
contrary  to  faft.  At  fuch  times  the  mercury  does  not 
alcend,  but  remains  llat'oaary  ;  and  what  is  ilill  more 
extraordinary,  when  the  drought  is  about  to  have  an 
end,  the  air,  while  it  yet  contains  the  wiiole  quantity 
of  water  it  ablorbed,  and  hath  not  difcharged  one  fir.gle 
drop,  becomes  fudJenly  lighter,  and  the  mercury  will 
perhaps  fink  an  inch  before  any  rain  falls.  The  moll 
furprifing  phenomenon,  however,  is  yet  to  come.  Af- 
ter the  atmolphere  has  been  diicharging  for  a  number 
of  days  fuccellivcly,  a  quantity  of  matter  800  times  hea- 
vier than  itfelf,  inftead  of  being  lightened  by  the  dif- 
charge,  it  becomes  heavier,  nay,  fpecificalltj  heavier, 
than  it  was  before.  It  is  alfo  certain,  that  very  dry 
air,  provided  it  is  not  at  the  fame  time  very  hot,  is  al- 
ways heavieft  ;  and  the  drieft  air  which  we  are  acquaint- 
ed with,  namely  Dr  Priellley's  de[>hlogiJiicated  air  (oxy- 
gen gas),  is  confiderably  heavier  t.ian  the  air  we  com- 
monly breathe.  For  tliefe  reafons,  v.e  tiii-uk  the  quan- 
tity ot  water  contained  in  the  whole  at:u,)fphere  ought 
to  be  confidered  as  indefinite,  efpecially  as  we  know  that 
by  whatever  agent  it  is  fufpended,  that  agent  muft  coun- 
teiaft  the  force  of  gravity,  otherwife  the  water  would 
immediately  defcend  ;  and  while  the  force  of  gra\'ity 
in  any  fubftance  is  counterafled,  that  fubilance  cannot 
appear  to  us  to  gravitate  at  all. 

3.  The  above  confiderations  render  itprohahlcaX  leafl 
that  there  is  in  nature  a  quar.ity  of  water  fufficient  to 
deluge  the  world,  provided  it  was  applied  to  the  pur- 
pofe.  We  muft  next  confider  w-hethei  there  is  any  na- 
tural agent  powerful  enough  to  effeftuate  this  purpofe. 
We  fhall  take  the  phrafes  uled  by  IVIofes  in  their  moft 
obvious  fenfe.     The  breaking  up  of  the  fountains  of  the 
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Deluge,  dcefi,  ive  may  renfonably  fuppofe  to  have  been  the  open- 
— — V  '  hig  of  all  uaiVages,  whether  fmall  or  great,  through 
which  the  iubterraneous  waters  pollibly  could  diltharge 
theiulelves  on  the  lurface  of  the  earth.  The  opening  of 
the  windows  of  heaven  we  may  alfo  fuppofe  to  be  the 
pouring  out  the  water  contained  in  the  atmoljjhere, 
tlirough  thofe  invifible  paflages  by  which  it  enters  in  fuch 
a  manner  as  totally  to  elude  every  one  of  our  fenies,  as 
when  water  is  ablorbed  by  the  air  in  evaporation.  As 
both  thele  are  faid  to  have  been  opened  at  the  lame  time, 
it  feems  from  thence  probable,  that  one  natural  agent 
was  employed  to  do  both.  Now  it  is  certain,  that  the 
indullry  of  modern  enquiry  hath  difcovei-ed  an  agent 
unknown  to  the  fonner  ages,  and  whole  influence  is 
fo  great,  that  with  regard  to  this  world,  it  may  be 
faid  to  have  a  kind  of  omnipotence.  The  agent  we 
mean  is  eleftricity.  It  is  certain,  that,  by  means  of  it, 
immenfe  quantities  of  water  can  be  railed  to  a  great 
height  in  the  air.  This  is  proved  by  the  phenomena 
of  water-fpouts.  Mr  Forfter  relates,  that  he  happen- 
ed to  fee  one  break  very  near  him,  and  obferved  a  flalh 
of  lightning  proceed  from  it  at  the  moment  of  its 
breaking.  The  conclufion  from  this  is  obvious.  When 
the  eledlric  matter  was  dlfcharged  from  the  water,  it 
could  no  longer  be  fupported  by  the  atmofphere,  but 
immediately  fell  do'.vn.  Though  water  fpouts  do  not 
often  appear  in  this  country,  yet  every  one  mull  have 
made  an  obfers'ation  fomewhat  iimilar  to  Mr  Forfter's. 
In  a  violent  ftorm  of  thunder  and  rain,  after  every  flalh 
of  liglitning  or  dilcharge  of  electricity  from  the  clouds, 
the  rain  pours  down  ivith  increafed  violence  ;  thus  flioiv- 
ing,  that  the  cloud,  having  parted  with  fo  much  of  its 
eleiSlricity,  cannot  longer  be  fupported  in  the  form  of 
vapour,  but  mull  defcend  in  rain.  It  is  not  indeed  yet 
difcovered  that  eleftricity  is  the  caufe  of  the  fufpenlion 
of  water  in  the  atinofphere  ;  but  it  is  certain  that  eva- 
poration is  promoted  by  eleftrifying  the  fluid  to  be 
evaporated  *.  It  may  th:;refore  be  admitted  as  a  poffi- 
bi/i!y,  that  the  eleSric  lluid  contained  in  the  air  is  the 
agent  by  which  it  is  enabled  to  fufpend  the  water 
which  riles  in  vapour.  If  therefore  the  air  is  deprived 
of  the  due  proportion  of  this  fluid,  it  is  evident  that  rain 
muft  fall  in  prodigious  quantities. 

Again,  we  are  affured  from  the  mofl  undeniable  ob- 
fervations  that  eleflricity  is  able  to  fwell  up  -svater  on 
the  furface  of  the  earth.  This  we  can  make  it  do  even 
in  our  trifling  experiments ;  and  much  more  muft  the 
whole  force  of  the  fluid  be  fuppofed  capable  of  doing  it, 
if  applied  to  the  ivaters  of  the  ocean,  or  any  others. 
The  agitation  of  the  fea  in  earthquakes  is  a  fufllclent 
tSee£«r/4.  proof  of  this  f .  It  is  certain,  that  at  thefe  times  there 
is  a  difcharge  of  a  vaft  quantity  of  eleftric  matter  from 
the  earth  into  the  air  ;  and  as  foon  as  this  happens,  all 
becomes  quiet  on  the  fLi>-face  of  the  earth. 

From  a  ir.ulcItuJe  of  obfervations  it  alfo  appears,  that. 
there  is  at  all  times  a  pafiage  of  elcftric  matter  from 
the  atmofphere  i.ito  the  earth,  and  vice  verfa,  from 
the  earth  into  the  atmofphere.  There  is  therefore  no 
abfurdity  in  fuppoling  the  Deity  to  have  influenced 
the  action  of  the  natural  powers  in  fiich  a  •  manner, 
that  for  4c  days  and  nights  the  eleclric  matter  con- 
tained in  the  atmofphere  fliould  defcend  into  the  bo'.vels 
of  the  earth, — if  indeed  there  is  occafion  for  fuppo- 
fing  any  fuch  immediate  Influence  at  all,  fince  it  is  not 
impolTible  that  there  might  have   been,  fro:n  fome  na-. 
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tural  caufe,  a  defcent  of  this  matter  from  the  atmo- 
fphere for  that  time.  But  by  whatever  caufe  the  de-  ^ 
fcent  was  occafioued,  the  conlequence  would  be,  the 
l/reahn^  up  of  the  fountains  oj  the  deep,  and  the  opening 
the  windows  of  heaven.  The  water  contained  in  the 
atmolphere  being  left  without  fupport,  would  defcend 
in  impetuous  rains  ;  while  the  waters  of  the  ocean, 
thofe  from  which  fountains  originate,  and  thofe  con- 
tained in  the  lolid  earth  itfelf,  would  rife  from  the  very 
centre,  and  meet  the  waters  which  defcended  from 
above.  Thus  the  breaking  up  of  the  fountains  of  the 
deep,  and  the  opening  the  ^vindows  of  heaven,  would 
accompany  each  other,  as  Mofes  tells  us  they  aftually 
did  ;  for,  according  to  him,  both  happened  on  the 
lame  day. 

In  this  manner  the  flood  would  come  on  quietly  and 
gradually,  ^\athout  that  violence  to  the  globe  which 
Burnet,  Whifton,  and  other  theorifts,  are  obliged  to 
fuppofe.  The  abatement  of  the  waters  ivould  enfue 
on  the  afcent  of  the  eleftric  fluid  to  where  it  was  be- 
fore. The  atmofphere  would  then  abforb  the  water  as 
formerly  ;  that  which  had  afcended  through  the  earth 
would  again  fubiide  ;  and  thus  every  thing  would  re-. 
turn  to  its  priltine  (late. 

III.  Having  thus  fliown  In  what  manner  it  is  poflible 
that  an  univerlal  deluge  might  take  place  by  means  of 
the  natural  agents  known  to  us  at  prefent,  we  Ihall 
next  conlider  lome  more  of  the  evidences  that  fuch  an 
event  actually  did  happen,  and  that  the  deluge  was 
univerfal.  The  proof  here  is  fo  ftrong  from  the  tra- 
ditions prevalent  among  almoft  every  nation  on  the 
face  of  the  earth,  and  which  have  been  already  fo 
amply  treated,  that  no  farther  objefllon  could  be 
made  to  the  Mofaic  account,  were  it  not  that  the' 
neceffilij  of  an  univerfal  deluge  is  denied  by  fome,  who 
contend  that  all  the  deluges  mentioned  in  hiftory  or 
recorded  by  tradition  were  only  partial,  and  may  be 
accounted  for  from  the  fwelling  of  rivers  or  other  ac- 
cidental caufes.  Many  indeed,  even  of  thofe  who 
profefs  to  believe  the  Mofaic  account,  have  thought 
that  the  deluge  was  not  univerfal  •,  or,  though  it 
might  be  univerfal  with  refpecl  to  mankind,  that  it 
was  not  fo  with  regard  to  the  earth  Itfclf.  The  learn- 
ed Ifaac  Voffius  was  of  this  opinion,  though  his  rea-j-^jj^^,,  ^^^ 
fons  feem  principally  to  have  been  that  he  could  not  partial  de- 
conceive  how  an  univerfal  deluge  could  happen.  "  To  luge- 
effedl  this  (fays  he)  many  miracles  mull  have  concur- 
red ;  but  God  works  no  miracles  in  vain.  What  need 
was  there  to  drown  thofe  lands  where  no  men  Uved,  or 
are  yet  to  be  found  !  Tis  a  foolilh  thing  to  think  that 
mankind  had  multiplied  fo  much  before  the  flood  as  to 
have  overfpread  all  the  earth.  How  flow  and  fluggifli 
the  firll  men  were  in  propagating  their  kind,  is  evident- 
fr.jm  hence,  that  Noah  was  but  the  ninth  in  a  lineal 
defcent  from  Adam.  They  are  quite  wide  of  the 
truth,  therefore,  who  think  mankind  to  have  fpread 
over  all  the  earth  in  the  days  of  Noah,  \vho  perhaps 
at  that  time  had  not  extended  themfclves  beyond  the 
borders  of  Syria  and  Mefopotomia  :  but  no  realon  ob- 
liges us  to  extend  the  Inundation  of  the  deluge  be- 
yond thofe  bounds  which  are  inhabited  j  yea,  it  is  al- 
together abfurd  to  aver,  that  the  effed  of  a  punilhinent 
inflifled  upon  mankind  only,  (hould  extend  to  thole- 
places  where  no  men  lived.  Although  we  fhould  there- 
fore believe  that  part  of  the  earth  only  to  have  bera 
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overflowed  by  the  waters  wliich  we  have  mentioned, 
and  which   is  not  the  hundredth   part  of  the  terreftrial 
globe,  the  deluge  will  neverlhelels  be  univerfa/,  ecume- 
nical,   fince  the  delhuij^ion  \vas  uiiiverfal,    and    over- 
whelmed the  whole  habitable  ^vorld." 
s       Another  fcheme  of  a  partial  deluge  is  publilhed  by 
Mr   Coetlogon  in  his   Univerfal  Hillory  of  Arts  and 
Sciences,  under  the  article  An'teuiluvians.     This  ap- 
pears to  have  been  formed  with  a  defign  to  accommo- 
date the  belief  of  a  deluge  to  the  opinions  of  the  free- 
thinkers, who  deny  the  truth  of  the  Mofaic  accounts, 
as  he  tells  us  that  they  are  willing  to  allow  it.      Accord- 
ing to  this  author,  the  firil  inhabitants  of  the  earth  be- 
ing placed  at  the  confluence  of  two  great  rivers,  the  Eu- 
phrates  and  Tigris,  thole   rivers  may  have   overflowed 
their  banks  all  of  a  hidden,  and  furpriled  the  neighbour- 
ing inhabitants  not  yet  accuftomed  to  fuch  forts  of  vifits, 
and  drowned  part  of  them   (and  if  really  deiigned  as  a 
puniftiment),  fuch  as  were  more   guilty.     That  fonie  of 
the    animals,  particularly  tlie  more  ilothful,  and  con- 
fequently  not   fo  appreheiifive   of    danger  or   fo  ready 
to  take  to  flight  to  avoid  it,  might  have  been  involved 
in  the  fame  calamity,  as  ivcU  as  iome  of  the  volali/es, 
which  being  deprived  of  fond   by  the  earth's  being  co- 
vered with  ^vater,   might    have    perilhed ;  particularly 
thafe  who,  by  the  too   great  ^veakne^s  of  their  ^vings 
to  fupport  their    bodies,  were  not    proper   for  a  long 
flight.      As  for  others  who  had  thefe  advantages  above 
the  reft,  they  would  no  doubt  take  care  of  their  own 
prefervation,  by  flying  to  thofe 'parts  of  the  earth  which 
their  natural   inllinft  could  fliow  them  free  from  the 
inundation. 

A  third  fcheme  of  a  partial  deluge  is  given  by  the 
learned  Bilhop  Stillingfleet  in  his  Origines  Sacrce.  "  I 
cannot  (fays  he)  fee  any  urgent  neceffity  from  the 
Scripture  to  alTert,  that  the  flood  did  fpread  itfelf  all 
over  the  furface  of  the  earth.  That  all  mankind 
(thofe  in  the  ark  excepted)  were  deftroyed  by  it,  is 
moll;  certain,  according  to  the  Scripture.  When  the 
Lord  faid,  that  he  would  deflroy  man  from  the  face 
of  the  earth,  it  could  not  be  any  particular  deluge  of 
fo  fmall  a  country  as  Palelline,  as  fome  have  ridicu- 
loufly  imagined  ;  for  we  find  an  univerfal  coriaiption 
in  the  earth  mentioned  as  the  caufe ;  an  univerlal 
threatening  upon  all  men  for  this  caufe  j  and  after- 
wards an  univerfal  dellruftion  expreffed  as  the  effeft 
of  this  flood.  So  then  it  is  evident,  that  the  flood 
was  univerfal  with  regard  to  mankind  ;  but  from 
thence  follows  no  neceility  at  all  of  aflerting  the  uni- 
verfality  of  it  as  to  the  globe  of  the  earth,  unlefs  it  be 
fufficiently  proved  that  the  whole  earth  was  peopled 
before  the  flood,  which  I  defpair  of  ever  feeing  proved ; 
and  what  reafon  can  there  be  to  extend  the  flood  be- 
yond the  occalion  of  it,  which  was  the  corruption  of 
mankind  ? — The  only  probability  then  of  aflerting 
the  univerfallty  of  the  flood,  as  to  the  globe  of  the 
earth,  is  from  the  deftrucfion  of  all  living  creatures,  to- 
gether with  man.  Now  though  men  might  not  have 
fpread  themfelves  over  the  whole  furface  of  the  earth, 
yet  beafts  and  creeping  things  might,  which  were  all 
deftroyed  with  the  flood  ;  for  it  is  faid,  '  that  all  flelli 
died  that  moved  upon  the  earth,  both  of  foivl  and  of 
cattle,  and  of  every  creeping  thing  that  creepeth 
upon  the  earth,  and  every  man.'  To  what  end  ihould 
there  be  not  only  a  note  of  univerfallty  added,  but  fuch 


a  particular  enumeration  of  the  feveral  kinds  of  beafts,  De.'ngi., 
creeping  things  and  fowls,  if  ihey  were  not  all  de- '— -v  ■•' 
ftroyed  •'  To  this  I  anfwer  ;  I  grant  that,  as  far  as 
the  flood  extended,  all  thofe  were  deftroyed :  but  I 
fee  no  reafon  to  extend  the  deftruflion  of  thofe  beyond 
that  compafs  and  fpace  of  the  earth  where  men  inha- 
bited, bccaufe  the  punifliraent  upon  the  beafts  was  oc- 
calloned  by,  and  could  not  be  concomitant  with,  the 
deftruftion  of  man ;  hut  (the  occafion  of  the  deluge 
being  the  fin  of  man,  who  was  punifhed  in  the  beaits 
that  were  deftroyed  for  his  fake,  as  well  as  in  himfelf) 
where  the  occafion  was  not,  as  where  there  ivere  ani- 
mals and  no  men,  there  feems  no  nccelTity  of  extend- 
ing the  flood  thither. — But  to  what  end,  will  it  there- 
fore be  replied,  did  God  command  Noah,  with  fo 
much  care,  to  take  all  kinds  of  birds,  beafts,  and  creep- 
ing things,  into  the  ark  with  him,  it  all  thefe  living 
creatures  were  not  deftroyed  by  the  flood  i*  I  anfwer, 
becaufe  all  thofe  things  were  deftroyed  wherever  the 
flood  was.  Suppofe  then  the  whole  continent  of  Aiia 
was  peopled  before  the  flood,  which  is  as  much  as  in 
reafon  we  may  fuppofe  ;  I  fay,  all  the  living  creatures 
in  that  continent  were  deftroyed  ;  or  if  we  may  fuppofe 
it  to  have  extended  over  our  whole  continent  of  the 
ancient  known  world,  what  reafon  would  there  be,  that 
in  the  oppofite  part  of  the  globe,  which  we  fuppofe  to 
be  unpeopled  then,  all  the  living  creatures  fliould  there 
be  deftroyed,  becaufe  men  had  finned  in  this  ?  and 
would  there  not  have  been  on  this  fuppofition  a  fufli- 
cient  reafon  to  preferve  living  creatures  in  the  ark  for 
future  propagation  ?"  &c. 

Thus  we   have   the   ftrength   of  all    the    arguments  p^  pavi'Ll 
that  have  been  offered   in   fupport  of  a  partial  deluge,  rleluge  pro- 
and  which  may  all  be  fuinmed  up  in  the  three  follow- ved  to  be 
ing   articles:     i.Thc  impoiribility,  in   a   natural  way, '™I'°"'''^'^- 
of  accounting  for  the  quantity  of  water,  neceflary  to 
overflow  the  whole  world  ;     2.  The   fmall   number  of 
mankind    fuppofed    at    that    time    to    have    exifted  on 
the   earth  ;  and,    ^.   The  inutility  of  an  univerfal  de- 
luge, when  the  divine  purpofes  could  have  been  equal- 
ly well  anfwered   by  a  partial  one.      But  to  all   this 
we  may  make  one  general  anfwer,  that  a  partial  deluge 
is   in    the   nature   of   things   impoflTible.      We    cannot 
imagine  that  the  waters  could    accumulate   upon  any 
country  without  going  off  to   the  fea,  while  the  lat- 
ter retained  its   ufual  level  ;    neither  can   we    fuppofe 
any  part  of  the  fea  to  remain  above  the  level   of  the 
reft.      On  the  fuppofition  of  Bifliop  Stillingfleet,  there- 
fore, that  the   deluge  extended   over  the  whole   conti- 
nent of  Afia,  we  know  that  it   muft  have  covered  the 
high  mountains  of  Ararat,  on  which  the   ark  refted  ; 
Caucafus,  Taurus,  &c.     The  height   of  Ararat  is   in- 
determined,  as  no  traveller  of  any  credit  pretends  to 
have   afcended   to   its  top  ;    but   from   the   diliance   at 
which  it  is  feen,  we  can  fcarce  look  upon  it  to  be  in- 
ferior  to  the  moft    celebrated    mountains   of   the    old 
continent  *.      Sir  ,lohn  Chardin  thinks  that  fome  part  «  See  Ara- 
of  Caucafus  is  higher  ;   and   fuppofing  each  of  thefe  to  rat. 
be  only  a  mile  and   a  half  in  height,  the  lea  all  round 
the  globe  muft  have   been  raifed   to  the   fame   height ; 
and  therefore  all  that  could   remain  of  dry  ground  as 
a  ftielter  to   animals  of  any  kind,  muft  have  been  the 
uninhabitable  tops  of  fome  high  mountains  fcattercd  at 
immenfe  diftances  from  one  another.     We   may  there- 
fore with  equal  reafon  fuppofe  that  thefe  were  in  like 
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Deliige.    manner  cohered,  and  that  no  living  creature  whatever 
— ^  could  find  (helter  even  for  a  moment :  and  it  is  cer- 

tainly raore  agreeable  to  the  charailer  of  the  Deity  to 
believe,  that  he  would  at  once  dtllroy  animal  life  by 
fuftbcation  in  water,  rather  than  allow  numbers  of 
t)iem  to  collect  themfelves  on  the  tops  of  mountains 
to  perilli  \vith  hunger  and  cold.  It  is  bcfides  very 
im];robabIe,  that  any  creature,  whether  bird  or  bealt, 
could  fullain  a  continued  rain  of  40  days  and  40  nights, 
tven  ^vithout  fuppofmg  them  to  have  been  abfolutcly 
immerfed  in  water. 

This  confideration  alone  is  fufficient  to  Ihow,  that 
if  there  was  a  deluge  at  all,  it  muil  have  been  univerfal 
with  regard  to  the  world  as  %vell  as  the  human  race  ; 
and  the  pofllbility  of  fuch  a  deluge  by  natural  means 
has  already  been  evinced.  Under  the  article  Antedi- 
J.UVIANS  it  is  (liown,  that,  according  to  the  moft  mo- 
derate computation,  the  world  muft  have  been  vaftly 
more  full  of  people  than  at  prefent.  The  lead  calcu- 
lation there  made  indeed  feems  incredible  ;  fince,  ac- 
cording to  it,  the  world  muft  have  contained  upwards 
of  68,-19  tini<?s  as  many  inhabitants  as  are  at  prefent 
to  be  met  with  in  the  empire  of  China,  the  moft  po- 
pulous country  in  the  \vorld  :  but  China  bears  a  much 
larger  proportion  to  the  habitable  part  of  the  world 
than  this.  The  violences  exercifed  by  mankind  upon 
one  another  have  always  been  the  means  of  thinning 
their  numbers,  and  preventing  the  earth  from  being 
overftocked  with  inhabitants  ;  and  the  ftrong  exprel- 
Hoii  in  Scripture,  that  the  "  earth  was  filled  with  vio- 
lence," ihows  that  it  muft  have  gone  to  an  extraordi- 
nary height.  But  though  this  violence  muft  have  un- 
doubtedly thinned  the  old  world  ot  its  inhabitants,  it 
muft  likewife  have  dlfperfed  fome  of  them  into  diftant 
regions.  There  is  therefore  no  realon  for  fuppofing, 
that  before  the  tlood  the  human  race  were  not  driven 
into  the  reraoteft  regions  of  the  habitable  world,  or 
that  America  was  deftitute  of  inhabitants  then  more 
than  it  is  at  prefeni.  At  any  rate,  the  fchemes  of 
VolTius  and  Coetlogon,  who  would  confine  the  whole 
race  of  mankind  to  a  fmall  part  of  Afia,  muft  appear 
evidently  futile  and  erroneous  in  the  higheft  degree. 

Some  obieclions  have  been  made  to  the  doflrine  of 
an  univerlal  deluge  from  the  ftate  of  the  continent  of 
America,  and  the  number  of  animals  peculiar  to  that 
ng  peculiar '^"'^  other  countries,  which  could  not  be  fuppofed  to 
travel  to  fuch  a  dillancc  either  to  or  from  the  ark  of 
Noah.  On  this  fubjecl  Blfliop  Stillingfieet  obferves, 
that  the  fuppofition  of  animals  being  propagated  much 
farther  in  the  world  than  mankind  before  the  llood, 
feems  very  probable,  "  becaufe  the  produftion  of  ani- 
mals is  parallel  in  Genefis  with  that  of  fifties,  and  both 
of  them  different  from  man.  For  God  faith,  '  Let  the 
waters  bring  forth  every  moving  creature  that  liath 
life,  viz.  fiih  and  fowl  :'  And  accordingly  it  is  faid,  that 
the  waters  brought  forth  abundantly  every  living  crea- 
ture alter  their  kind,  and  every  fowl  after  his  kind. 
Accordingly,  in  the  production  of  beafts,  we  read, 
'  Let  the  earth  bring  forth  the  living  creature  after 
hts  kind,  cattle,  and  every  creepmg  thing,  and  beaft 
of  the  earth,  after  his  kind  :  and  it  was  fo.'  But  in 
the  produciion  of  man  it  is  faid,  '  Let  us  make  man 
in  our  image,  and  after  our  likenefs.'  From  hence  I 
obferve  this  difterence  between  the  formation  of  anl- 
jnals  and  of  manj^thal  in  one   God  gave    a  prolific 
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power  to  the  earth  and  waters  for  the  production  of    Ddiijc. 

the  feveral  living  creatures  which  came  from  them,  fo  — v— * 

that  the  feminal  principles  of  them  were  contained  in 

the  matter  out  of  which  they  were  produced  ;  which 

was  otherwife  in  mao,  who  was  made    by  a  peculiar 

hand  of  the  great  Creator  himlelf,  who  thence  is  faid 

to  have  formed  man  out  of  the  duft  of  the  ground. 

"  If  now  this  fuppofition  be  embraced,  by  it  we 
prefcntly  clear  ourfclves  of  many  duhcultits  concern- 
ing tlie  propagation  of  animals  in  the  world,  and  their 
confervation  in  tlie  ark  -,  as  how  the  unknown  kind  of 
lerpent  in  Brazil,  the  llow-belUed  creature  in  the  In- 
dies, and  all  tliole  ftrange  fpecies  of  animals  feen  in 
the  Weft  Indies,  fliould  either  come  into  the  ark  of 
Noah,  or  be  conveyed  out  of  it  into  thofe  countries 
which  are  divided  by  ib  vaft  an  ocean  on  one  fide,  and 
at  leaft  fo  large  a  traft  of  land  on  the  other.  Eefides, 
fome  kind  of  animals  cannot  live  out  of  the  climate 
where  they  are ;  and  there  are  many  forts  of  animals 
dilco\'ered  In  America  and  the  adjoining  iilands,  which 
have  left  no  remainder  of  themfelves  in  thefe  parts  of 
the  world.  And  it  Icems  ftrange,  that  tiiele  ftiould 
propagate  into  thofe  parts  of  the  world  from  the  place 
of  the  flood,  and  leave  none  at  all  of  their  number  be- 
hind  them  In  thefe  parts  whence  they  were   propaga- 
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To  this  IVIr  Cockburn,  In  his  treatlfe  on  the  deluge,  Replies  bj 
replies,    I.  That  as  it  pleafed   God   to  create  only  one  Mr  Cock- 
man  and  one  woman  at  the  beginning,  and  their  pofie- ''""*' 
rity   were  fufficlent  to  overfpread  the  earth,   it  might 
well  be  fuppofed  to  be  furnillied  with  animals  from  an 
original  pair  of  each.      2.  On  the  fuppofition  of  many 
pairs  of  brute  aBimals  having  been  created  originally, 
they  ixm&,  when  the  human  race  were  few  in  number, 
have  multiplied  to  fuch  a  degree  as  to  render  the  world 
uninhabitable.      In  confirmation  of  this,  he  Informs  us 
from  the    accounts  of    the   Indian  miffionaries  that  in  , 

the  kingdom  of  Champua  in  the  Indies,  the  river  cal-  Countries 
led  by  the  natives   Tinacoreii,  but  by  the  Portuguefe  rendered 
Vurella,  goes  up  80  leagues  Into  the  country  to  a  moun-""'"''^'"'*" 
tain  called  Morica/or,  above  which  it  is  much  broader, ,',  "^  '\     ° 
but  not  fo  deep  by  far;   there  being  banks  of  fand  iupf  brata 
fome  places,  and  lands  overfiowed  with  water,  where  creatures, 
there  are  an  Infinite  number  of  fowls  that  cover  all  the 
country  ;  infomuch,  that  by  reafon  of  them  the  ivhole 
kingdom  of  Chintalcuhos  had  for  40  years  been  defo- 
late,  though    It   was   eight    days    journey   in    length  ; 
which,  at  30  miles  a-day,  made   it     340  miles    long. 
After  parting  this  country,  another  was  met  ■with  more 
wild,  and  full  of  great  rocks  ;  where  there  were   a  vaft 
number  of  animals  yet  worfe  than  the  fowls,  as  ele- 
phants, rhinoccrofes,  lions,  bears,   buffaloes,  and   other 
beafts,  in  fuch  multitudes,  that  \vhatever  men  cultivat- 
ed tor  the  iupport  of  life  was  fpoiled  or  deftroyed  by 
them,   nor  was  it    polTible  for  the  Inhabitants  to  pre- 
vent it. 

The  ifle  of  France  may  be  faid  to  be  the  kingdom 
of  rats.  'J'hey  come  down  from  the  mountains  like 
an  army,  creep  up  the  fleepeft  rocks,  march  into  the 
fiat  country,  ali'emble  in  the  marlhy  grounds,  and 
bring  defolation  everywliere,  efpecially  in  the  nightk 
Men  can  Icarce  lleep  lor  them,  and  are  obliged  to  roll 
themfelves  in  fuch  things  as  may  beft  fecure  them  from 
their  bitings.  It  was  the  fame  in  the  ille  of  Bourbon, 
wliich  was  as  much  iullled  with  them  at   firft,  till  it 
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Deluge,  became  more  fully  peopled.  "  We  have  good  rea- 
~~~y~~~^  Ibn  therefore  (fays  Mr  Cockburn)  to  conclude,  that 
there  was  but  one  pair  of  animals  created  at  firft,  that 
they  might  not  increafe  too  faft  for  mankind  ;  and 
though  they  would  multiply  much  more,  and  increafe 
fefter  than  men  could  do,  they  had  room  to  fpread 
themfelves  for  a  long  time  without  much  annoyance 
to  man ;  and  as  men  increafed  in  number,  and  ex- 
tended their  habitations,  they  would  be  able  to  drive 
them  further  off,  or  defend  themfelves  from  their  de- 
predations." The  fame  mode  of  rcidonlng  is  by  our 
author  made  ufe  of  with  regard  to  aquatic  animals. 
The  multitude  of  thefe  indeed,  hoivever  great,  could 
be  no  detriment  to  man,  who  lived  on  land  •,  but  If  we 
confider  how  large  and  numerous  a  fpawn  filhes  call  at 
once,  and  in  how  fhort  a  time  they  multiply  to  im- 
menfe  numbers,  he  thinks  it  reafonable  to  conclude, 
that  only  one  pair  was  created  at  once  ;  and  that  the 
command  to  the  waters  to  bring  forth  abundantly  both 
fim  and  fowl,  related  only  to  the  variety  of  fpecles, 
not  to  a  number  of  each. 

3.  Though  at  the  reftoratlon  of  the  world  it  was  to 
be  repeoplcd  by  fix  perfons  inllead  of  two,  and  though 
at  the  fame  time  animal  food  ivas  given  to  man,  yet 
Noah  was  commanded  only  to  take  a  fingle  pair  of 
each  of  the  animals,  clean  bealls,  ivhich  are  but  few  in 
number,  only  excepted.  It  is  further  obfervable,  that 
notwithftanding  this  fcanty  fupply  of  animals,  they 
had  Increafed  fo  much  by  the  time  of  NImrod,  that  It 
<hen  became  neceffary  to  hunt  and  dellroy  them  ;  and 
Nimrod  was  celebrated  for  his  courage  and  fkill 
in  that  neceffary  employment.  "  So  numerous  (adds 
he)  were  the  animals  before  the  flood,  though  but 
two  of  a  kind  were  created,  that  Dr  Woodward,  from 
the  remains  of  that  earth,  as  well  the  animal  as  vege- 
table produdions  of  it  ftlll  preferved,  concludes,  that 
'  at  the  time  the  deluge  came,  the  earth  was  fo  loaded 
with  herbage,  and  fo  thronged  vvith  animals,  tiiat  fuch 
an  expedient  was  even  wanting  to  eafe  it  of  the  bur- 
den, and  to  make  room  for  a  new  fucceffion  of  Its  pro- 
jS  duftlons.' 
6f  the  peo-  4.  Mr  Cockbiurn  is  of  opinion,  that  America  muil 
phcg  of  A-  jj^^g  jjgp,^  peopled  before  the  flood,  as  the  old  conti- 
mieration  '■'^"''  '^°"'<1  "°'  be  fuppofed  able  to  hold  the  number 
of  Inhabitants. 

5.  With  regard  to  the  main  difficulty,  viz.  how  the 
animals  peculiar  to  different  countries  could  travel  to 
fuch  difl;ances  to  and  from  the  ark,  Mr  Cockburn  re- 
plies, that  America,  which  Bithop  Stillingfleet  chiefly 
inllfts  upon,  has  nothing  peculiar  to  it,  but  what  may 
equally  well  be  urged  both  with  refpetl  to  Afia  and 
Africa  ;  each  of  them  having  animals  peculiar  to  them- 
felves. It  is  alfo  poffible,  that  there  might  formerly 
be  a  more  eafy  communication  between  the  Afiatic  and 
American  continents  than  there  is  now.  See  the  arti- 
cle America,  N°ioi — 113. 

Our  author  likewife  obferves,  that  though  the  ark 
refted  on  Mount  Ararat,  yet  we  are  not  told  where  it 
was  built,  which  might  be  far  enough  from  the  place 
where  it  is  commonly  fuppofed  ;  fo  that  thefe  animals 
which  are  peculiar  to  America  might  not  have  fo  far 
to  travel  to  the  ark  as  is  commonly  imagined.  This 
argument,  however,  feems  to  be  very  inconclulive ; 
for  though  we  fliould  fuppofe  the  aik  to  have  been 
.conftrufted  in  America  itfelf,  the  animals  of  Mefopo- 
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tamia  would  have  had  as  far  to  travel  fiom  thence  to  Di'li.g*. 
America,  as  the  American  animals  from  their  own  '— y— ^ 
country  to  Meiopotamia,  according  to  the  common 
opinion.  But  in  whatever  part  of  the  earth  Noah  lived 
and  the  ark  was  built,  it  was  at  God's  command  that 
tl-plevcral  kinds  of  animals  came  thither  in  order  to 
tiieir  prefervation  •,  and  his  command  could  bring 
tliem  from  the  farthell  parts  of  the  earth  during  the 
I  20  years  that  all  the  world  lay  under  condenination. 
Though  after  all,  none  of  the  animals  might  have  very- 
far  to  travel  to  the  ark  ;  for  if  only  one  pair  of  each 
kind  was  created  at  <irl1,  and  all  of  theie  in  or  near 
one  place,  (ince  they  were  all  brought  before  Adam, 
and  received  names  from  him,  there  is  no  abfurdiiy  in 
fuppoiing  that  fome  of  every  kind  might  remain  in  the 
country  where  they  were  firft  produced,  from  thence 
Noah's  habitation  might  not  be  very  dillant.  Neither 
can  any  objeftion  be  brought  from  the  extindlion  of 
fome  fpecies  of  animals  in  certain  countries  of  the 
world,  fince  thev  might  have  been  hunted  and  de- 
Ifroyed  either  by  the  hun.an  race  or  by  other  creatures. 
Thus  It  is  faid,  that  there  are  now  tew  or  no  deer  in 
Switzerland,  though  formerly  there  were  a  great  many 
when  it  xvas  full  of  •.'oods.  In  Britain  alio  there  are 
no  wolves  now  to  be  found,  though  the  Illand  was  in- 
fefted  v.-Ith  them  In  former  times.  39 

In  confidering  the  fubjeft  of  the  deluge,  among  other  ^^  ^^"-  '""'»- 
queftlons  which  occur,  one  is,  by  what  means  were  -^''"' 
ravenous  animals,  which  teed  only  upon  nelh,  lup-  an.mals  ia 
ported  In  the  ark  ?  For  this  fome  authors  have  fup-  the  ark. 
pofed,  that  Noah,  befides  thefe  animals  whom  he  took 
into  the  ark  for  prefervation,  took  likewife  a  great 
number  for  flaughter.  For  this  purpofe  Bilhop  WIl- 
klns  has  allowed  no  fewer  than  1825  Iheep,  though 
he  was  of  opinion  that  there  ^vere  no  carnivorous 
animals  before  the  flood  ;  and  this  latter  opinion  is 
adopted  by  Mr  Cockburn.  The  idea  indeed  of  llaugh- 
tering  a  number  of  harmlefs  animals  to  fatisfy  a  few 
vile  rapacious  ones,  and  that  too  in  a  place  defigned 
for  the  common  afylum  of  the  animal  creation,  feems 
inconfiftent  with  that  fcherae  of  mercy  difplayed  in 
the  whole  tranfa£lion.  It  is  by  much  the  more  pro- 
bable fuppofition  then,  that  though  fome  animals  had 
been  accuftojjied  to  live  on  flefh  in  their  natural 
ftate,  they  could  neverthelefs  fublift  upon  vegetable 
food.  This  feems  the  more  probable,  as  fome  animals 
naturally  carnivorous,  particularly  dogs  and  cats,  may 
be  lupported  in  their  domeftic  ftate  by  vegetable  food 
alone.  If  we  extend  this  to  the  whole  canine  and  fe- 
line genera,  we  ihall  take  in  molt  of  the  beafts  of 
prey ;  as  lions,  tygers,  leopards,  panthers,  wolves, 
foxes,  hysnas,  &c.  Bears  are  well  known  fometlmes 
to  feed  on  berries;  fnakes  will  eat  bread  and  milk;  and 
there  Is  no  reafon  to  fuppofe  that  even  the  moft  car- 
nivorous birds  could  not  be  kept  alive  by  grain  or 
other  vegetable  food.  By  thus  excluding  fuch  a  num- 
ber of  ufelefs  animals,  a  very  confiderable  fpace  will 
be  allowed  for  the  circulation  of  air  in  the  ark,  the 
want  of  which  feems  to  be  the  moft  Inexplicable  dif- 
ficulty, if  we  may  judge  from  the  prelent  conftitutlon 
of  things.  It  feems  Indeed  to  be  certain,  that  no  e- 
qual  number  of  animals  could  fublift  for  a  twelvemonth 
in  an  equal  fpace  fo  clofely  ftiut  up  as  they  were. 
The  ark,  it  is  true,  contained  near  two  millions  of 
cubic  feet ;  but  confidering  the  number  of  its  in- 
habitants. 
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DeUig«.  liabitants,  the  great  fpace  neceffary  for  the  food 
'  \r~—  vvith  which  they  were  to  be  fupplied,  and  the  con- 
tmual  pollution  of  the  air  hf  their  dung  and  filth, 
as  well  as  the  effluvia  from  their  bodies,  there 
feems  little  probability  that  even  fuch  a  vaft  bulii  of 
air  could  fulBce  for  any  length  of  time.  This  dilTi- 
culty  will  appear  the  greater,  when  we  confider  that 
any  ventilation  \vas  impoflible,  as  this  could  not  have 
been  done  without  both  opening  the  door  and  win- 
dow ;  and  the  former,  we  are  certain,  was  not  opened 
until  the  time  that  the  command  was  given  to  come 
forth  out  of  the  ark.  Neither  is  there  the  fmallcll 
probability,  that  the  opening  of  a  fingle  window  could 
renew  the  air  in  fuch  a  manner  as  to  make  it  fit  for 
breathing  throughout  the  ^vhole  extent  of  the  ark. 
In  this  particular,  therefore,  we  mull  have  recourfe  to 
the  immediate  interpofition  of  Divine  power,  and  fup- 
pofe  that  the  air  was  miraculoully  prcferved  of  a  fuffi- 
clent  degree  of  purity,  as  the  garments  of  the  Ifrae- 
lites  were  preferved  from  turning  old,  and  their  feet 
from  being  affedled  by  the  journey  through  the  defert 
in  ^vhich  they  wandered  fo  long. — Many  other  que- 
ftions  concerning  the  economy  of  the  ark  might  be 
propofed  ;  as,  how  they  fupplied  themfelves  with  wa- 
ter; in  what  manner  they  could  ufe  fire  for  the  dref- 
fing  of  their  vifluals,  &c.  But  as  every  anfwer  to 
thefe  mufl  be  founded  wholly  upon  conjefture,  and 
none  can  pretend  that  there  was  a  natural  impoffibility 
of  eflefting  any  of  thefe  things,  we  forbear  to  infill 
farther  upon  them.  The  cafe,  however,  is  very  dif- 
ferent with  refpefl  to  the  air  neceflary  for  fuftaining 
animal  life ;  for  here  there  is  a  plain  impofflbility  in  a 
natural  way  ;  nay,  we  may  even  doubt  whether  the 
general  mafs  of  atmofphere,  after  being  deprived  of  its 
eleftric  matter,  or  otherwile  altered  in  fuch  a  manner 
as  to  let  fall  fuch  a  quantity  of  the  water  it  contain- 
ed, was  fit  for  the  lupport  of  animal  life  ;  fo  that  a 
miracle  ^vould  have  been  neceflary  at  any  rate.  To 
this  indeed  it  may  be  replied,  that  on  fuch  a  fuppofi- 
tion,  men  and  other  animals  would  have  been  de- 
flroyed,  not  by  the  flood,  but  by  the  vitiated  air  they 
breathed.  But,  as  has  been  already  hinted,  it  is  im- 
probable that  any  living  creature  could  refill  the  vio- 
lent rain  which  took  place,  and  which  would  foon 
drive  the  birds  from  their  (belter,  as  the  waters  begin- 
ning to  overflow  the  ground  would  foon  expel  the  hu- 
man race  from  their  houfes  ;  and  it  would  not  be  till 
the  end  of  the  40  days  and  40  nights  thit  the  air  could 
be  at  its  worft  llate,  long  before  which  time  all  animal 
41  life  would  be  extinft. 
*"  v'^r  ^^^^  (hM  conclude  this  article  with  confidering  fome 

taken  plac-  °^  *''^    alterations    which  are  fuppofed   to  have  taken 
in  confe-     place  in  the  world  in  confequence  of  the  deluge.      One 
quen'-p  of    of  thefe  is  the  much  greater  quantity  of  water  on  the 
the  deluge   prefent  than   on   the   old   world.     Dr  Keill  has  indeed 
endeavoured  to    prove,  that  the  prefent  extent   of  the 
furface  of  the  waters  is  neceflary  to  raife  fuch  a  quan- 
tity of  vapours  as  may  fupply  the   furface  of  the  earth 
with  rain  and    with   fprings.      In  anfwer  to  this,  it  is 
faid,  that  it  may  be  juftly  queftioned  whether  all  fprings 
are  derived  from  the  vapours   railed   by  the  fun's  heat  ? 
and,  2.  Whether  the  primitive  earth   Hood   in   need  of 
fuch  a  quantity  of  rain  to  render  it  as  fertile  as  the  pre- 
fent t'      Dr  Woodward  gives    the   following  reafon   for 
fuppohng  the  antediluvian  feas  to  have   been  ne;irly  of 
Vol..  Vll.  Part  I. 


the  fame  extent  \A\.h  tliofe  at  prefent,  viz.  tliat  '"the 
fpoils  of  the  lea,  tiie  fliells  and  other  marine  bodies,  ^ 
are  left  in  luch  prodigious  numbers,  and  in  heaps  upon 
heaps  in  the  earth,  befides  thole  which  have  long  fince 
perilhed,  that  they  could  not  have  been  1^-ft  in  fuch 
quantities,  had  not  the  feas  occupied  much  the  fame 
fpace  as  they  do  now."  This  argument,  however,  is 
thought  by  Mr  Cockburn  to  be  alfo  inconclufivc  : 
"  For  (fays  he),  I.  Animal  food,  whether  fifli  or  flelii, 
was  not  u!ed  by  mankind  before  the  deluge  :  but, 
2.  Suppole  it  had,  yet  for  the  firll  i;oo  years  the  num- 
ber of  mankind  was  but  fmall,  and  likely  at  a  great 
dillance  from  the  fea  ;  fo  that  the  increafe  of  all  kinds 
of  fifli  during  fo  long  a  time  mull  have  been  prodigi- 
ous. We  need  not  be  furprifed,  then,  at  the  immcnfe 
quantities  of  the  exuviae  of  marine  animals  left  on  the 
earth  by  the  deluge.  But  the  reafon  he  brings  to 
prove  that  the  feveral  continents  of  the  world  ivcre 
encompaffed  with  feas  as  they  are  now,  viz.  tliat  as 
there  are  diflferent  forts  of  fiflies  in  the  difterent  fea> 
of  the  world,  fo  the  exuviae  of  the  fame  kind  are  ge- 
nerally found  upon  contiguous  lands,  does  not  always 
hold,  fince  there  are  fome  Ihells  found  in  the  continent 
which  are  llrangers  to  the  parts  of  the  fea  contermi- 
nous to  thefe  continents.  That  the  feas  in  the  pre- 
fent earth  are  vallly  more  extended,  and  confequently 
the  dry  land  fo  much  lefs  in  proportion,  may  likewife 
be  inferred  from  the  great  multitude  of  iflands  that 
lie  near  the  fliores  of  the  greater  continents,  if  it  be 
true,  what  fome  allege,  that  they  are  parts  broken  oft' 
by  the  deluge  from  the  main  land,  which  before  that 
reached  to  and  beyond  them.  And  though  iflands  are 
thought  to  be  rarely  found  in  the  great  ocean,  yet 
there  have  of  late  been  found  in  the  midft  of  the  In- 
dian ocean  vail  clullers  of  iflands,  &c. 

To  all  this  it  may  be  replied.  That  the  Mofaic  ac- 
count fays  nothing  of  the  extent  of  the  feas  either  be- 
fore or  after  the  flood  ;  but  Cmply  tells  us,  that  the 
waters  were  poured  out  upon  the  furface  of  the  earth 
from  the  windows  of  heaven  and  the  fountains  of  the 
deep,  and  that  as  the  flood  decreafed,  the  waters  re- 
lumed from  oft"  the  face  of  the  earth.  If  part  of  them 
returned,  we  have  not  the  leall  reafon  to  fuppofe  that 
the  whole  did  not  do  fo  likewife.  That  the  fifli,  as  well 
as  land  animals,  were  more  numerous  in  the  antedi- 
luvian world  than  now  when  fuch  quantities  are  de- 
llroyed  by  mankind,  is  very  probable,  as  we  fee  they 
abound  to  this  day  in  uninhabited  places.  This  may 
account  for  the  allonifliing  quantities  of  their  exuvire 
to  be  met  with  in  many  different  parts  of  the  earth  ; 
but  from  the  formation  of  iflands  nothing  can  be 
concluded  concerning  the  antediluvian  world.  Late 
difcoveries  have  fliown  that  many  iflands  have  a  volca- 
nic origin;  others  are  formed  by  the  growth  of  coral; 
fome  by  an  accumulation  of  fea-weeds  and  other  mat- 
ters floating  on  the  furface  of  the  ocean,  and  detained 
upon  fand  banks  or  funk  rocks  :  while  not  a  few  of 
thofe  near  the  great  continents  owe  their  origin  to  the 
quantities  of  mud  brought  down  by  the  great  rivers 
which  empty  themfelves  into  the  ocean.  Authentic 
hillory  Icarcely  affords  an  inflance  of  an  ifland  formed 
by  the  breaking  oft'  a  piece  from  the  continent,  though 
it  does  many  of  iflands  being  joined  to  continents  by 
fome  one  or  other  of  the  caufes  juft  mentioned. 

They  inferior  fertility  of  the  earth  after  the  deluge  is 
U  much 
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Deluge,  much  infifted  upon  by  the  (lime  author,  for  the  follow- 
-~-\~—^  Jng  reafons  :  "  l .  Tiie  grant  of  animal  food  to  Noah 
and  his  poflerity  ;  which  he  thinks  is  an  indication  of 
greater  barrennefs  in  the  ground  than  formerly.  2.  Our 
Saviour  compares  the  days  of  Noah  with  thofe  of 
Lot  ;  and  as  the  country  about  Sodom  is  faid  to  have 
been  exceedingly  fertile  hke  llw  gartkn  of  the  Lord, 
he  is  of  opinion  that  the  antediluvian  world  muft  have 
been  very  fertile  alfo.  3.  As  (according  to  Dr  Wood- 
ward) the  firft  earth  brought  forth  all  manner  of 
plants  of  itfelf,  without  any  labour  or  culture  of  man, 
and  even  before  there  was  a  man  to  till  the  ground, 
we  may  reafouably  fuppofe  that  the  exterior  ftratum 
or  furface  of  the  earth  confifted  of  fuch  terreftrial 
matter  as  was  fit  for  thefe  produftions  5  that  is,  of 
a  rich  light  mould,  affording  plentifully  matter  for 
vegetation.  Now,  though  God  was  pleafed,  upon 
man's  tranfgreffion,  to  withdraw  in  part  his  bened.c- 
tion  from  the  earth  ;  yet  the  e?.rth  itfelf  was  untouch- 
ed till  the  deluge,  the  fame  furface  of  rich  mould  was 
ftill  upoa  it,  and  brought  forth  plentifully,  efpecially 
when  man's  culture  for  corn  was  added.  But  the 
inundation  of  waters  at  the  deluge  greatly  altered  the 
confiitution  of  the  earth  itfelf ;  it  mi.xed  and  confound- 
ed this  upper  itralum  of  vegetative  earth  with  other 
terrellrial  matter  not  fit  for  vegetation,  with  fand,  gra- 
vel, ftones,  and  all  kinds  of  mineral  matter,  which  muft 
needs  render  the  earth  in  general  much  lefs  fertile  than 
before,  and  which  made  the  plough  neceiiary  to  dig 
up  the  proper  vegetative  mould,  and  bring  it  to  the 
furface,  and  alfo  manure  or  compoil;  to  increafe  and 
enrich  it ;  neither  of  which  before  the  flood  it  needed. 
4.  There  is  a  moral  reafon  why  the  earth  after  the 
ilood  thould  be  lefs  fertile  than  before.  The  luxu- 
riant produvSlIons  of  the  firft  earth,  after  man's  nature 
became  corrupted,  and  to  deviate  more  and  more  from 
righteoufnefs,  ferved  only  to  excite  and  foment  his 
hifls,  and  to  miniiler  plentiful  fuel  to  his  vices  and 
luxury.  To  cut  off,  therefore,  fuch  occafion  of  fin 
and  wickednefs,  God,  in  great  mercy  to  men,  retrench- 
ed the  earth  in  its  former  fertility,  thereby  obliging 
them  to  labour  and  diligence,  and  employing  mod  of 
their  time  to  procure  their  neceflary  fubfiftence,  which 
the  earth  by  diligent  culture  will  rtill  afford,  but  not 
that  luxuriant  abundance  it  did  before  the  flood.  If 
ive  take  a  furvey  of  the  different  regions  and  countries 
of  the  world,  ive  ihall  find  this  to  be  the  truth  of  the 
cafe.  Some  places,  both  in  Afia  and  America,  are 
as  it  were  a  paradife  in  refpeft  of  the  reft,  to  Ihow 
us  perhaps  what  was  and  would  have  been  the  ftate  ot 
the  earth  had  not  man  finned  ;  but  far  the  greateft 
part  is  nothing  to  be  compared  to  thefe,  and  evidently 
shows  that  effeft  which  tlie  fins  of  men  had  upon  the 
earth  itfelf.  In  a  word,  if  we  take  a  furvey  of  the 
whole,  it  cannot  be  thought  that  the  firft  bleffmg  was 
reftored  to  the  earth  after  the  flood,  or  that  it  came 
otit  of  the  hands  of  its  Maker,  in  the  ftate  it  is  at  pre- 
fi-nt,  fince  fo  grtr.t  a  part  of  it  bears  ftill  the  marks  of 
li^e  curfe  laid  upon  it." 

Notwithftanding  all  that  is  here  alleged,  the  extra- 
ordinary fertility  of  the  ancient  earth  muft  ftill  ap- 
pear very  problematical,  if  wc  conilder  all  clrcumftan- 
ses.     For, 

I.  Even  at  the  creation,  when  the  earth  was  at  its 
iitraoft  perfeftion,  we  cannot  ftjppofe  that  every  part 
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of  it  produced  fpontaneoufly  like  the  garden  of  Eden,  Deluge. 
On  the  contrary,  we  are  told  that  this  garden  was'' 
planted  by  the  Lord  God,  and  that  Adam  was  put  into 
it  to  drefs  it  and  kee/>  it.  It  appears,  therefore,  that 
even  in  the  Paradifaical  ftate  the  earth  would  not  have 
produced  food  for  man  ivithout  culture ;  for  as  God 
planted  the  firft  garden,  there  can  be  no  doubt  that 
had  man  continued  in  his  ftate  of  innocence  and  mul- 
tiplied, he  muft  have  planted  other  gardens  when  it  be- 
came neceffary.  After  the  fall,  the  fertility  of  the 
earth  was  exprefsly  removed,  and  that  not  in  a  flight 
degree  5  but  if  ive  can  judge  from  the  prefcnt  ftate  of 
things,  it  muft  have  become  extremely  \dld  and  bar- 
ren. Thus,  when  it  is  faid,  "  Thorns  alfo  and  thiftles 
(hall  it  bring  forth  to  thee ;"  we  may  judge  of  the 
ftate  of  the  foil  from  that  which  vre  fee  bringing  forth 
thorns  and  thiftles  at  this  day.  Every  one  knows  tliat 
an  abundant  crop  of  thefe  weeds  indicates  poor  ground^ 
which  will  require  a  great  deal  of  cultivation  to  bring 
it  into  order.  Nay,  that  we  may  be  fare  that  the  cul- 
tivation of  the  earth  w'as  at  this  time  no  eafy  matter, 
it  is  likewifc  faid,  "  In  forrcnv  ftialt  tiiou  eat  of  it  all 
the  days  of  thy  life."  Hence  it  would  appear,  that 
the  antediluvian  earth,  inftead  of  being  more  fertile, 
w'as  much  more  barren  than  at  prefent.  That  the  la- 
bour of  cultivating  the  ground  at  that  time  was  alio 
fo  great  as  to  be  almoft  intolerable,  is  evident  from  the 
fpeech  of  Lamech  on  the  birth  of  Noah  :  "  This  fame 
(fays  he)  fhall  comfort  us  concerning  our  work  and 
toil  of  our  hands,  concerning  the  greund  which  the 
Lord  hath  curfed." 

2.  There  is  a  very  evident  natural  reafon  why  the 
antediluvian  world  Ihould  have  been  more  barren  than 
the  prefent,  and  why  the  deluge  Ihould  have  removed 
that  barrennefs.  Under  the  article  Antedii.uvians, 
N°  19.  it  is  hinted,  that  the  purity  of  the  air  at  that 
time  ivas  a  principal  caule  of  the  longevity  of  the  hu- 
man race.  If  this  was  really  the  cafe,  \vhich  is  very 
probable,  we  muft  fuppofe  the  atmofphere  to  have 
then  contained  a  greater  quantity  of  pure  air  than  it 
does  at  prefent  ;  for  experiments  have  put  it  beyond 
doubt,  that  from  this  the  fupport  of  animal  life  is  im- 
mediately derived.  But  this  kind  of  air,  however  fa- 
vourable to  animal  life,  is  found  to  be  very  unfavom-- 
able  to  vegetation  •,  and  therefore  in  proportion  to  its 
abundance  in  the  antediluvian  atmofphere,  the  animals 
will  be  healthy,  and  the  vegetables  weak,  puny,  and 
fickly.  But  the  deluge,  by  overflowing  the  earth  for 
a  whole  year  deftroyed  every  animal  and  vegetablej 
and  confcquently  induced  a  vaft  putrefaftion  all  ovtr 
the  globe  ;  the  conl'equence  of  which  was  the  produc- 
tion of  an  immenfe  quantity  of  what  is  called  phlogij}:- 
cated  air  ,[a-i,otic  gas).  This  mixing  with  the  pure  atmo- 
fphere, vitiated  it  to  fuch  a  degree  as  to  make  it  le's 
friendly  to  animal  life,  but  more  fo  te  vegetation. 
Hence  the  prefent  ivorld  muft  naturally  be  more  fer- 
tile than  the  former  ;  and  not  only  on  this  account, 
but  by  reafon  of  its  being  manured  by  the  ftagnatiou 
of  the  waters  upon  its  furface  for  a  twelvemonth,  and 
the  immenfe  quantity  o;  anim.al  matter  left  by  them, 
the  ground,  inftead  of  being  leffened  in  its  fertility,  a-* 
Dr  Woodward  fuppofes,  muft  have  been  reftored,  as- 
far  as  we  can  judge,  to  the  very  ftate  it  was  in  at  its 
original  formation. 

3.  That  this  was  really  the  cafe  appears  probable  from 
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De'.v.gc.  wliat  ilie  Deity  (liid  to  Noali  alter  offering  up  his  facri- 
—w~~'  fice.  *'  I  mil  not  (fays  he)  curfe  the  ground  any  more 
for  man's  fake."  Now  this  was  plainly  intimating  that 
the  eaith  was  reflored  to  its  primitive  fertility,  and 
that  he  would  no  more  take  it  away  ;  for  when  he  did 
fo  to  the  primitive  world,  it  was  in  tlieie  \\ords,  "  Cur- 
led is  the  ground  for  thy  fake."  That  the  curie  here 
alluded  to  was  really  the  depriving  the  earth  ot  its 
fertility,,  and  not  the  overflow  ing  the  earth  with  water, 
is  evident  ;  becaufe,  after  declaring  that  he  would  no 
more  curie  the  ground  for  man's  fake,  he  adds,  "  Nei- 
ther will  I  again  fmite  every  living  thing  as  I  have 
done." 

4.  The  moral  reafons  afligned  ^\hy  the  prefent 
world  ihould  be  lefs  fertile  than  the  former,  leem  to 
be  inconclufive.  However  barren  we  may  reckon  the 
earth  juft  now,  it  is  certain  that  it  produces,  or  might 
produce,  much  more  than  would  fuffice  for  all  its  in- 
habitants. The  difficulties  ^vhich  mankind  undergo 
are  not  at  all  owing  to  the  barrennefs  of  the  earth, 
but  to  their  own  condui^l,  or  their  oppreflion  of  one 
Hnolher.  Neither  does  it  clearly  appear  that  animal 
food  is  really  in  any  degree  cheaper  than  vegetable, 
but  rather  the  contrary  :  fo  that  whatever  was  the 
i-eafon  of  this  grant  after  the  flood,  we  cannot  fairly 
alcribe  it  to  a  forclight  of  the  future  barrennefs  of  the 
earth. 

Another  queflion  which  naturally  occiu's  on  the 
fubjed  of  the  deluge  is.  Whether  there  was  any  rain 
before  it  or  not  ?  The  argument  againfl  the  exigence 
of  rain  before  the  flood,  is  obvioully  derived  from  the 
rainbow  being  made  a  fymbol  of  the  divine  favour  im- 
mediately after.  It  is  certain,  indeed,  that  unlefs  we 
fuppofe  the  nature  of  light  or  of  water  to  have  been 
ditferent  before  this  event  from  what  it  was  afterwards, 
there  is  a  natural  impofhbility  of  the  refradlion  of  the 
fun's  light  being  prevented  from  fliowing  the  appear- 
ance ot  a  rainbo\v,  whenever  the  fun  and  clouds  were 
in  a  certain  pofition  with  regard  to  one  another.  It 
appears  improbable  to  thofe  who  take  this  fide  of  the 
queilion,  that  the  Deity  Ihould  inftitute  any  thing  as 
an  emblem  of  his  dilpleafure  being  turned  away,  when 
the  fame  emblem  had  been  feen  perhaps  a  very  fliort 
time  before  the  cataflrophe  happened.  On  the  other 
hand,  it  is  replied,  that  there  is  no  ablurdity  in  fuppo- 
iing  this  to  have  been  the  cafe  ;  for  though  the  rain- 
bow exifted  before  the  deluge,  yet  it  never  was  ap- 
pointed to  be  the  lymbol  of  this  particular  event,  viz. 
the  reconciliation  of  the  Deity  '-,  and  the  impoffibility 
of  vegetables  being  fupplied  ^vith  a  fuflicient  quantity 
of  moillure  without  rain,  is  likewife  urged  as  a  decifive 
argument.  Still,  however,  it  appears,  that  even  ve- 
getation may  fubfill,  and  that  in  its  utmoft  perfec- 
•  tion,  without  rain  ;  for  we  are  informed,  that  by 
means  of  a  mift  the  ground  was  originally  watered, 
and  vegetables  fupplied  with  moiilure,  before  there 
was  any  rain  ;  and  if  this  was  the  cafe  at  one  time, 
It  might  have  been  at  any  other,  or  at  any  number  of 
times  we  can  fuppofe.  Indeed,  as  matters  ftand  at 
prefent,  this  would  undoubtedly  be  a  very  fcanty  fup- 
ply  ;  and  perhaps  fo  it  ^vas  In  the  antediluvian  world  ; 
and  thus  the  want  of  rain  might  have  been  one  caule 
of  that  barrennefs  in  the  antediluvian  uorld  which  we 
Jiave  already  meiitioned  as  probable,   and   which  Mr 


Bryant  mentions  as  the  ojiiniou  of  all  the  ancient  my-    Demiiki 
tholo,ijifls.  I'  . 

DEIVIADES,  a   famous  Athenian,  who  from  being  "'  '     '. 

a  mariner,  became  a  great  orator,  and  appcafcd  Philip 
by  his  eloquence,  after  the  famgus  viilory  over  the  A- 
thcnians  at  Cheronea,  in  the  338th  year  B,  C. 

DEMAIN,  or  Dkmksnk,  in  Za:r,  is  commonly 
underllood  to  be  the  lord's  chief  manor  place,  ivilli 
the  lands  thereto  belonging,  which  he  and  his  ancef- 
tors  have,  time  out  of  mind,  kept  in  their  own  manuul 
occupation. 

DEMAND,  in  its  popular  fenfe,  denotes  a  calling 
for  or  requiring  one's  due. 

DXi\lAND,  in  Lau',  has  a  more  fpecial  fignification,  as  , 

contradiftinguiilied  horn  p/ainl  ;  for  all  civil  aflions  are 
purfued  either  by  demands  or  plaints  ;  according  to 
which  the  purfuer  is  called  either  demandant  ox  plaintiff ; 
viz.  in  real  aflions,  demandant ;  and  in  pcrlonal  ac- 
tions, plaintiff.      See  Pl.AiNTlFK. 

DEMESNE.     See  Dem.vin. 

De/iiesne  Lands.     See  Revenue. 

DEMETRIA,  a  feftival  in  honour  of  Ceres,  called 
by  the  Greeks  Demeler.  It  was  then  cuftomary  for 
the  votaries  of  the  goddefs  to  lafli  themfelves  with 
ivhips  made  with  the  bark  of  trees.  The  Athenians 
had  a  folemnity  of  the  fame  name  in  honour  of  Deme- 
trius Poliorcetes. 

DEMETRIUS,  a  fon  of  Antlgouus  and  Strato- 
nice,  furnamed  Poliorcetes,  "  Deftroyer  of  towns."  At 
the  age  of  22,  he  was  fent  by  his  father  again  ft  Ptolemy, 
ivho  invaded  Syria.  He  was  defeated  near  Gaza ; 
but  he  loon  repaired  his  lofs  by  a  viftory  over  one  of 
the  generals  of  the  enemy.  He  afterwards  failed  with 
a  fleet  of  250  fhips  to  Athens,  and  reftored  the  Athe- 
nians to  liberty,  by  freeing  them  from  the  power  of 
Caffander  and  Ptolemy,  and  expelling  the  garrifon, 
which  was  ftationed  there  under  Demetrius  Phalereus. 
After  this  fuccefsful  expedition,  he  befieged  and  took 
Munychia,  and  defeated  Caffander  at  Thermopylce. 
His  reception  at  Athens  after  thefe  vidlories  was  at- 
tended with  the  greateft  fervility,  and  the  Athenians 
were  not  afliamed  to  raile  altars  to  him  as  a  god,  and 
confult  his  oracles.  This  uncommon  fuccefs  raifed 
the  jealoufy  of  the  fucceifors  of  Alexander  ;  and  Seleu- 
cus  Caffander  and  Lyiimachus  united  to  deftroy  An- 
tigonus  and  his  fon.  Their  hoftile  armies  met  at  Ipfus, 
299  years  before  the  Augullan  age.  Antigonus  was 
killed  In  the  battle  ;  and  Demetrius,  after  a  fcvcre 
lofs,  retired  to  Ephefus.  His  ill  fuccefs  raifed  hint 
many  enemies ;  and  the  Athenians,  who  had  lately 
adored  him  as  a  god,  refufed  to  admit  him  into  their 
city.  He  foon  after  ravaged  the  territory  of  Lyfima- 
chus,  and  reconciled  himfelf  to  Seleucus,  to  Avhom  lie 
gave  his  daughter  Stratonice  in  marriage.  Athens 
now  laboured  under  tyranny,  and  Demetrius  relieved  it 
and  pardoned  the  inhabitants.  The  lofs  of  his  poffeffions 
In  Afia  recalled  him  from  Greece,  and  he  ellablilhed 
himfelf  on  the  throne  of  Macedonia  by  the  murder  of 
Alexander  the  fon  of  Caffander.  Here  he  was  conti- 
nually at  war  with  the  neighbouring  ilates,  and  the 
fuperlor  power  of  his  adverfaries  obliged  him  to  leave 
Macedonia,  after  he  had  fat  on  the  throne  for  feven 
years.  He  paffed  Into  Afia,  and  attacked  fome  of  the 
provinces  of  Lyiimachus,  with  various  fuccefs ;  but  fa- 
ll 2  mine 


DEM  [15 

D^'metrms.  mine  and  pcftilence  dcftroyed  the  greateil  part  of  his 
'—^■r——'  army,  and  he  retired  to  the  court  of  Sclcucus  for  fup- 
port  and  aflillance.  He  met  with  a  kind  reception  ; 
hut  hottilities  were  foon  begiin ;  and  after  he  had 
gained  fome  advantages  over  his  fon-ln-law,  Demetrius 
wi-i  totally  forfaken  by  his  troops  in  the  field  of  battle, 
and  became  an  eafy  prey  to  the  enemy.  Thougli  he 
was  kept  in  confinement  by  his  fon-in-law,  yet  he 
■^  maintained  himfelf  like   a   prhice,  and  palTed  his  time 

in  hunting,  and  in  every  laborious  exercife.  His  Ion 
Antigonus  offered  Seleucus  all  his  poflclhons,  and  even 
his  perfon,  to  procure  his  father's  liberty ;  but  all 
proved  unavailing,  and  Demetrius  died  in  the  54th  year 
of  his  age,  after  a  confinement  of  three  years,  286 
years  betore  Chrift.  His  remains  were  given  to  An- 
tigonus,  and  honoured  with  a  fplendid  funeral  pomp 
at  Corinth,  and  hence  conveyed  to  Demetrias.  His 
pollerity  remained  in  poffeflion  of  the  Macedonian 
throne  till  the  age  of  Perfeus  wha  was  conquered  by 
the  Romans.  Demetrius  has  rendered  himfelf  famous 
for  his  fondnefs  of  diflipation  when  among  the  diiVolute, 
and  for  his  love  of  virtue  and  military  glory  in  the 
field  of  battle.  He  has  been  commended  as  a  great 
warrior  ;  and  his  ingenious  inventions,  his  warlike  en- 
gmes,  and  ftupendous  machines  in  the  war  with  the 
Rhodians,  juftify  his  claims  to  that  charafter.  He  has 
been  blamed  for  his  voluptuous  indulgences  ;  and  his 
biographer  obferves  that  no  Grecian  prince  had  more 
wives  and  concubines  than  Poliorcetes.  His  obedience 
and  reverence  to  his  father  has  been  jullly  admired  ; 
and  it  has  been  obierved,  that  Antigonus  ordered  the 
ambalTadors  of  a  foreign  prince  particularly  to  renwrk 
the  cordiality  and  friendlhip  which  fubfifted  between 
him  and  his  fon. 

Demetrius,  iumamed  Donaliis,  fucceeded  his  father 
Antigonus  on  the  throne  of  Macedonia.  He  reigned 
12  years,  and  was  fucceeded  by  his  fon  Philip. 

Demetrius,  a  fon  of  Philip  king  of  Macedonia, 
delivered  as  an  hoftage  to  the  Romans.  His  modeily 
delivered  his  father  from  a  heavy  accufation  laid  be- 
fore the  Roman  fenate.  When  he  returned  to  Mace- 
donia, he  was  falfely  accufed  by  his  brother  Perfeus, 
who  was  jealous  of  his  popularity,  and  his  father  too 
creduloufly  confented  to  his  death. 

Demetrius  I.  furnamed  Soier  or  Saviour,  was  fon  of 
Seleucus  Philopator,  the  fon  of  Antiochus  the  Great, 
king  of  Syria.  His  father  gave  him  as  a  hoftage  to 
the  Romans.  After  the  death  of  Seleucus,  Antio- 
chus Epiphanes,  the  deceafed  monarch's  brother,  ufur- 
ped  the  kingdom  of  Syria,  and  was  fucceeded  by  his 
fon  Antiochus  Eupator.  This  ufurpation  difpleafed 
Demetrius,  who  was  detained  at  Rome.  He  procured 
his  liberty  on  pretence  of  going  to  hunt,  and  tied  to 
Syria,  where  the  troops  received  him  as  their  lawful 
fovereign.  He  put  to  death  Eupator  and  Lyfias,  and 
eilablillied  himfelf  on  his  throne  by  cruelty  and  oppref- 
fion.  Alexander  Bala,  the  fon  of  Antiochus  Epiphanes, 
laid  claims  upon  the  crown  of  Syria,  and  defeated  De- 
metrius in  a  battle,  250  years  before  Chrift. 

Demetrius  l\.  furnamed  Nicator,  or  Conqueror,  was 
fon  of  Soter,  to  whom  he  fucceeded  by  the  afliftance 
of  Ptolemy  Philometor.  He  married  Cleopatra,  the 
daughter  of  Ptolemy,  who  was  before  the  wife  of  the 
expelled  monarch  Alexander  Bala.      Demetrius  gave; 
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himfelf  up  to  luxury  and  voluptuoufnefs,  and  fuffered  Demetiiiii 
his  kingdom  to  be  governed  by  his  favourites.  At 
tliat  time  a  pretended  fon  of  Bala,  called  Diodorus 
Tryphon,  feized  a  part  of  Syria  ;  and  Demetrius,  to 
oppofe  his  antagoniif,  made  an  alliance  with  the  Jews, 
and  marched  into  the  eaif,  where  he  was  taken  by  tlie 
Parthians.  Phraates,  king  of  Parthia,  gave  him  his 
daughter  Rodogyne  in  marriage  ;  and  Cleopatra  was 
io  incenfed  at  this  new  connedtion,  that  (he  gave  hcr- 
fclf  up  to  Antiochus  Sidetes  her  brother-in-law,  and 
married  him.  Sidetes  was  killed  in  a  battle  againll  the 
Parthians,  and  Demetrius  regained  the  poffeflion  of  his 
kingdom.  His  pride  and  oppreflion  rendered  him  odi- 
ous ;  and  his  fubjcfts  afked  a  king  of  the  houfe  of  Se- 
leucus from  Ptolemy  Phyfcon  king  of  Egypt  ;  and  De- 
metrius, unable  to  refill  the  power  of  his  enemies,  fled 
to  Ptolemais,  which  was  then  in  the  hands  of  his  wife 
Cleopatra.  The  gates  were  fliut  up  againll  his  approach 
by  Cleopatra  ;  and  he  was  killed  by  order  of  the  gover- 
nor  of  Tyre,  whither  he  had  fled  for  proteftion,  A.  U.  C. 
617.  He  was  fucceeded  by  Alexander  Zebina,  whom 
Ptolemy  had  raifed  to  the  throne. 

DtMB7Rius  Phalereus,  a  celebrated  orator  and  Peri- 
patetic philofopher,  was  the  fcholar  of  Theophraitus. 
He  acquired  fo  much  authority  at  Athens,  that  he  go- 
verned the  city  for  ten  years  ;  and  ruled  with  fo  much 
wifdom  and  virtue,  that  they  fet  up  36  ftatues  in  honour 
of  him.  By  the  flanders  of  fome  malicious  perfons  in 
his  abfence,  he  was,  however,  condemned  to  die  ;  and 
his  image  was  pulled  down  ;  which,  when  Demetrius 
heard,  he  faid,  they  could  not  pull  down  that  virtue 
for  which  thofe  images  were  fet  up.  He  efcaped  into 
Egypt,  and  was  protefled  by  Ptolemy  Lagus.  This 
king,  it  is  faid,  alked  his  advice  concerning  the  fuccef- 
fion  of  his  children  to  the  throne ;  viz.  whether  he 
ought  to  prefer  thofe  he  had  by  Euridice  to  Ptolemy 
Philadelphus,  whom  he  had  by  Berenice  ?  and  Deme- 
trius advifed  him  to  leave  his  crown  to  the  former. 
This  difpleafed  Philadelphus  fo  much,  that  his  father 
being  dead,  he  baniihed  Demetrius  ;  who  was  after- 
wards killed  by  the  bite  of  an  afp.  Demetrius  compofeJ 
more  works  in  profe  and  verfe  than  any  other  Peripa- 
tetic of  his  time  ;  and  his  writings  confilled  of  poetry, 
hiftory,  poUtics,  rhetoric,  harangues,  and  embaflies. 
None  of  them  are  extant  except  his  rhetoric,  which  is 
ufually  printed  among  the  Rketores  Se/e&i. 

Demetrius,  a  Cynic  philofopher,  difciple  of  Apol- 
lonius  Tyana;us,  in  the  age  of  Caligula.  The  empe- 
ror wiflied  to  gain  the  philofopher  to  his  interefl  by  a 
large  preient  ;  but  Demetrius  refufed  it  with  indigna- 
tion, and  faid.  If  Catigula  wiflies  to  bribe  me,  let  him 
fend  me  his  crown.  Vefpafian  was  difpleafed  with  hij 
infolence,  and  baniflied  him  to  an  ifland.  The  Cynic 
derided  the  punifhment,  and  bitterly  inveighed  againlt 
the  emperor.  He  died  in  a  great  old  age  ;  and  Seneca 
obferves  that  "  nature  had  brought  him  forth  to  fliow 
mankind  that  an  exalted  genius  can  live  fecurely,  with- 
out being  corrupted  by  the  vices  of  the  world." 

DEMI  (formed  from  dimidiurn),  a  word  ufed  in 
compofition  ivith  other  words  to  fignify  half. 

DiMi-Attici,  boroughs  or  larger  villages  of  Attica. 
The  Athenian  tribes  were  diflinguiflied  into  Demi.  Ho- 
mer, in  his  catalogue,  diftinguifhes  the  Athenians  by 
the  appellation  Demos,     And  when  Thefeus  prevailed 
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Demi-cu'.-  on  them  to  qiiit  the  country  and  fettle  nt  Athens,  they 
verm       jijjj   continued  to  frequent  the  demi,  and  to  perform 
their  feveral  rehgious  ceremonies  there. 

DF.Mi-Culverin,  a  piece  of  ordnance  ufually  4^  inclies 
bore,  2700  pounds  weight,  10  feet  lotif;,  and  carrying 
point  blank  175  paces.  A  demi-culveiin  of  the  lealt 
iize  is  4^  inches  bore,  10  feet  long,  and  2000  pounds 
weight.  It  carries  a  ball  of  4  inches  diameter  and  of 
9  pounds  weight,  and  its  level  range  is  174  paces.  A 
derai-culverin  of  the  largeft  fort  is  4^  inches  bore, 
I3y  feet  long,  and  weighs  3000  pounds  weight.  It 
carries  a  ball  4i  inches  diameter,  weighing  1  3  pounds 
II  ounces,  point  blank  178  paces. 

DuMi-Goit.  See  Hero. 

DEsti-Gorge,  in  Fortijicafion,  is  that  part  of  the  poly- 
gon which  remains  after  the  flank  is  railed,  and  goes 
from  the  curtain  to  the  angle  of  the  polygon.  It  is  half 
of  the  vacant  fpace  or  entrance  into  a  balfion. 

DiMi-^iaver,  a  note  in  Muftc,  two  of  which  are 
equal  to  a  quaver. 

DEMi-Semi-^aver,  in  Mitjic,  the  (horteft  note,  two 
of  them  being  equal  to  a  femi-quaver. 

DEMISE,  in  Law,  is  applied  to  an  eftate  either  in 
fee-fimple,  fee-tail,  or  for  a  term  of  life  or  years ;  and 
fo  it  is  commonly  taken  in  many  writs.  The  king's 
death  is  in  law  termed  the  demife  of  the  king. 

Demise  and  Rcdemife,  denote  a  conveyance  where 
there  are  mutual  leafes  made  from  one  to  another  of 
the  fame  land,  or  fomething  out  of  it. 

DEMIURGE  (fromSa^jo!,  which  denotes  a  "public 
fervant,"  and  egyon,  "work"),  in  the  mythology  of  the 
eaftern  pliilofophers,  was  one  of  the  jEONS  employed 
by  the  fupreme  Deity  in  the  creation  of  the  world.  . 
The  charaifler  they  gave  him  is  a  compound  of  fliining 
qualities  and  infupportable  arrogance  5  and  his  excedlve 
luft  of  empire  effaces  his  talents  and  virtues.  He  Is 
reprefented  as  claiming  dominion  over  the  new  world 
he  has  formed,  as  his  fovereign  right  ;  and  excluding 
totally  the  fupreme  Deity  from  all  concernment  in  it, 
he  demands  from  mankind,  for  himfelf  and  his  alTo- 
ciates,  divine  honours. 

DEMOCRACY,  from  V'?.  "people,"  and  x^ar;,*, 
"to  command"  or  "  govern  ;"  the  fame  with  a  popular 
government,  wherein  the  fupreme  power  is  lodged  in 
the  hands  of  the  people  ;  fuch  \vere  Rome  and  Athens 
of  old  ;  but  as  to  our  modem  republics,  Bahl  only  ex- 
cepted, their  government  comes  nearer  to  ariftocracy 
than  democracy.      See  Law  Index. 

DEMOCRITUS,  one  of  the  greateft  philofophers 
of  antiquity,  was  born  at  Abdera,  a  to^vn  of  Thrace, 
about  the  80th  Olympiad  ;  that  is,  about  460  years 
before  Chrilf.  His  father,  fays  Valerius  Maximus, 
was  able  to  entertain  the  army  of  Xerxes  ;  and  Dio- 
genes Laertius  adds,  upon  the  teilimony  of  Herodotus, 
that  the  king,  in  requital,  prefented  him  ^vith  fome 
Magi  and  Chaldeans.  From  thefe  Magi  and  Chalde- 
ans Democritus  received  the  firll  part  of  his  education  •, 
and  from  them,  whilll  yet  a  boy,  he  learned  theology 
and  allronomy.  He  next  applied  to  Leucippus,  and 
learned  from  him  the  fyftem  of  atoms  and  a  vacuum. 
His  father  dying,  the  three  fons,  for  fo  many  there  were, 
divided  the  eftate.  Demoiritus  made  choice  of  that 
part  which  conlifled  in  money,  as  being,  though  the 
leaf!  Ihare,  the  mofl;  convenient  for  travelling ;  and  it 
is  laid,  that  his  portion  amounted  to  above  100  talents, 


which  is  near  20,00q1.  flerling.  His  extraordinary 
inclination  for  the  fciences  and  for  knowledge,  induced 
him  to  travel  into  all  parts  of  the  world  where  he  hoped 
to  find  learned  men.  He  went  to  vifit  the  priefts  of 
Egypt,  from  whom  he  learned  geometry  ;  he  confulted 
the  Chaldeans  and  the  Perfian  philofophers  ;  and  it  is 
faid  that  he  penetrated  even  into  India  and  Ethiopia, 
to  confer  with  the  Gyranofophills.  In  thefe  travels 
he  wartetl  his  fabllance  ;  after  which,  at  his  return,  he 
was  obliged  to  be  maintained  by  his  brother  j  and  if 
he  had  not  given  proofs  of  the  greateft  underltanding, 
and  thereby  procured  to  himfelf  the  higheft  honours, 
and  the  ftrongell  interell  of  his  country,  he  would  have 
incurred  the  penalty  of  that  law  which  denied  in- 
terment in  the  family-fepulchre  to  thofe  who  had  fpent 
their  patrimony.  After  his  return  from  travelling,  he 
lived  at  Abdera,  and  governed  there  in  a  moft  abfolute 
manner,  by  virtue  of  his  confummate  wifdom.  The 
magiitrates  of  that  city  made  him  a  prefent  of  500  ta- 
lents, and  ereiled  ftatues  to  him  even  in  his  lifetime  : 
but  being  naturally  more  inclined  to  contemplatior* 
tliau  delighted  with  public  honours  and  employments, 
he  withdrew  into  folitude  and  retirement.  Democri- 
tus inceffantly  laughed  at  human  life,  as  a  continued 
faree,  which  made  the  inhabitants  of  Abdera  think  he 
was  mad ;  on  which  they  fent  Hippocrates  to  cure 
him  :  but  that  celebrated  phyiician  having  difcourfed 
with  the  philol'opher,  told  the  Abderians,  that  he  had 
a  great  veneration  for  Deraocritas  j  and  that  in  his 
opinion,  thofe  who  efteemed  themfelves  the  moft  heal- 
thy were  the  moft  diftempcred.  Democritus  died,  ac 
cording  to  Diogenes  Laertius,  in  the  361ft  year  before 
the  Chriftian  era,  aged  109.  It  is  faid  that  he  put  out 
his  eyes,  in  order  tliat  he  might  meditate  more  pro- 
foundly on  philofophical  fubjefts  ;  but  this  has  little  pro- 
bability. He  was  the  author  of  many  books,  which  are 
loft  ;  and  from  thefe  Epicurus  borrowed  his  philofophy. 
DEMOIVRE,  Abraham,  an  eminent  mathema- 
tician, was  born  at  Vitri  in  Champagne,  May  1 667. 
The  revocation  of  the  edi£t  of  Nantz,  in  i6Sj,  deter- 
mined him  to  fly  into  England,  rather  than  abandon 
the  religion  of  his  fathers.  He  laid  the  foundation  of 
his  mathematical  ftudies  in  France,  and  perfeiSled  him- 
felf at  London ;  where  a  mediocrity  of  fortune  obliged 
him  to  employ  his  talents  in  this  way,  and  to  read  pu- 
blic leftures  for  his  better  fupport.  The  Principia 
Mathemalica  of  Newton,  which  chance  is  faid  to  have 
thrown  in  his  way,  made  him  comprehend  at  once, 
how  little  he  had  advanced  in  the  fcience  he  profefled. 
He  fell  hard  to  work  :  he  fucceeded  as  he  went  along  ; 
and  he  foon  became  connefted  with,  and  celebrated 
among,  the  firft-rate  mathematicians.  His  eminence 
and  abilities  foon  opened  to  him  an  entrance  into  the 
Royal  Society  of  London,  and  afterwards  into  the  Aca- 
demy of  Sciences  at  Paris.  His  merit  was  fo  known 
and  acknowledged  by  the  former,  that  they  judged  him 
a  fit  perlon  to  decide  the  famous  conteft  between  New^ 
ton  and  Leibnitz.  The  coUeftlon  of  the  academy  of 
Paris  contains  no  memoir  of  this  author,  who  died  at 
London  Nov.  1754,  foon  after  his  admiilion  into  it; 
but  the  Philofophical  Tranfaflions  of  London  have  fe- 
veral,  and  all  of  them  interefting.  He  publiftied  alio 
fome  capital  works,  fuch  as,  Mifccllanea  Anahjtica,  de 
fenebus  el  quadraturis,  &c.  1 730,  4to.  But  perhaps 
he  has  been  more  generally  known  by  his  "  Doflrine 
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"  of  C!i;itices ;  or,  Method  of  calculating  the  Pro- 
"  b.ibi'.iuc!  of  Events  at  Play,"  This  ^vork  was  firll 
pniited  1618,  in  410,  and  dedicated  to' Sir  Ifaac  New- 
ton: it  v\a-i  reprinted,  1738,  with  great  alterations  and 
improvements ;  and  a  third  edition  uas  afterwards  pu- 
blilhed  with  additions,  and  "  A  Treatife  on  Aimui- 
"  ti'.s,"  dedicated  to  Lord  Carpenter. 

DEMONSTRABLE,  a  term  ufed  in  the  fchools 
to  fignify  that  a  thing  may  be  clearly  proved.  Thus, 
it  is  demonllrable,  that  the  three  angles  of  a  triangle 
are  equal  to  two  right  ones. 

DEMONSTRATION,  in  Logic,  a  feries  of  fyllo- 
gifms,  all  whofe  premifes  are  either  definitions,  felt- 
evident  truths,  or  proportions  already  ellablifhed.  See 
Logic. 

DEMONSTRATIVE,  in  Gratmmr,  a  term  given 
to  fuch  pronouns  as  ferve  to  indicate  or  point  out  a 
thing.  Of  this  number  are  hie,  hcec,  hoc,  among  the 
Latins  ;  and  this,  that,  tkefe,  thofe,  in  Englifli. 

DEMOSTHENES,   the  famous  Atheman  orator, 
was  born  at  Athens  381  B.  C.     He  loft  his  father  at 
leveTi  years  of  age  ■,  and  vvas  placed  under  the  condudl 
of  guardians,  who  robbed  him  of  his  fubllance,  and  ne- 
glected his  education.     Demofthenes  repaired  this   lofs 
by  his  love  of  eloquence  and  his  extraordinary  abilities. 
He  became  the  difciple  of  Ifteus   and  Plato,  and   ap- 
plied himfelf  to   ftudy  the   orations   of    Ifocrates.     At 
the  age  of  1 7  he  gave  an  early  proof  of  his  eloquence 
and   abilities   againft  his  guardians,  from  whom  he  ob- 
tained the  retribution  of  the  greateft  part  of  his  eftate. 
His  rifing  talents  were,  however,  impeded  by  various 
natural   defefts.     But   thefe  were  at  laft  conquered  by 
dint  of   refolution  and   un^vearied   attention.     He   de- 
claimed b-y  the  fea-(liore,   that  he  might  be  ufed  to  the 
noife  of  a  tumultuous  aflembly  ;  and   ivith  pebbles  in 
his  mouth,  that  he  might  correal  a  defeft  in  his  fpeech. 
He   praftifed   at   home   with  a  naked    fword    lianging 
over  his  ilioulder,  that  he  might  check   an   ungraceful 
motion   to   which  he  was   lubjeft.     He   alfo   confined 
himfelf  in  a  fubterraneous  cave,  to  devote  himfelf  more 
clofely  to   ftudious   purfuits  ;  and  to  eradicate  all  curio- 
iity  of  appearing   in   public,   he  ftiaved  one  half  of  his 
head.      In  this  folitary  retirement,    by  the   help  of   a 
glimmering  lamp,  he  compofed  the  greateft  part  of  his 
orations,   which  have  ever  been  the  admiration  of  every 
age  ;  though  his  contemporaries  and   rivals   inveighed 
againft  them,  and  obferved  that  they  fmelt  of  oil.     His 
abilities  as  an  orator  raifed  him  to  confequence  at  A- 
thens,  and  he  was  foon  placed  at  the   head  of  govern- 
ment.     In  this  public  capacity  he  roufed  his  country- 
men from  their  indolence,  and  animated  them  againft 
the  ■•encroachment  of   Philip  of   Macedonia.     In  the 
battle  of  Cheronaea,  Demofthenes  betrayed   his   pufiUa- 
nimity,  and  faved  his  life   by  flight.      After   the  death 
of  Philip,  he  declared  himfelf  ^varmly  againft  his  fon 
and  fucceil'or  Alexander  j   and  when   the   Macedonians 
demanded  of  the  Athenians  their  orators,  Demofthenes 
reminded   his  countrymen   of  the  fable  of   the  ftieep, 
■xs'hich    delivered    their    dogs  to  the  wolves.     By  the 
prevalence  of  party,  hoivever,  he  was  forced  to   retire 
from  Athens ;  and  ^n  his  baniftiment,  which  he    paffed 
at   TroEzen   and  j^gina,  he   lived  with   more   effemi- 
nacy than   true  heroifm.     When  Antipater  made  war 
againft  Greece  after  the  death   of  Alexander,  Demof- 
,thenes  was  publicly  recalled  from  bis  e.xile,  and  a  galley 

2 


was  fent  to   fetch   him  from  iEgina.     His  return  wss    Deniof. 
attended    with    much    fplendor,    and    nil    the  citizens     thenes. 
crowded  at  the  Pira;us  to  ice  him  land.     His  triumph         """" 
and    popiftarity  were    ftiort.     Antipater    and  Craterus 
were  near  Athens,  and  demanded  all  the  orators  to  be 
delivered    up    into  their  hands.      Demofthenes  fled  to 
the  temple  of  Neptune  in  Calauria  ;   and  when   he   faw 
that  all   hopes   of  fafety  were  vanilhed,  he  took  a  dofe 
of  poifon,  which  he  abvays  carried  in  a  quill,  and  ex- 
pired on  the  day  that  the  Thefniophoria  were  celebra- 
ted, 322  years  before  Chrift.     The  Athenians  raifed  a 
brazen  itatue  to  his  honour,  with   an   infcription   tranl- 
lated  into  this  diftich  : 

Si  tibi  par  menti  robur,  Vir  magne,  f'l'Jfet, 
Gnecia  non  Macedo  fiicctibuilfet  hero, 

Demofthenes  has  been  defervedly  called  the  prince 
of  orators.  Indeed  no  orator  had  ever  a  finer  field 
thrn  Demofthenes  in  his  Olynthiacs  and  Philippics, 
which  are  his  capital  orations ;  and  undoubtedly  to 
the  greatnefs  of  the  fubjeft,  and  to  that  integrity  and 
public  fpirit  which  breathe  in  them,  they  owe  a  large 
portion  of  their  merit.  The  fubjeft  is,  to  excite 
the  indignation  of  his  countrymen  againft  Philip  of 
Macedon,  the  public  enemy  of  the  liberties  of  Greece  •, 
antl  to  guard  them  againft  the  treacherous  meafures 
by  whicli  that  crafty  tyrant  endeavoured  to  lull  them 
into  a  neglefl  of  their  danger.  To  attain  this  end, 
we  fee  him  ufe  every  proper  means  to  animate  a 
people  diftinguiftied  by  juftice,  humanity,  and  valour, 
but  in  many  inftances  become  corrupt  and  degenerate. 
He  boldly  accufes  them  of  venality,  indolence,  and 
indifference  to  the  public  good ;  while,  at  the 
fame  time,  he  reminds  them  of  their  former  glory 
and  of  their  prefent  refources.  His  contemporary 
orators,  who  ^vere  bribed  by  Philip,  and  who  per- 
fuaded  the  people  to  peace,  he  openly  reproaches  as 
traitors  to  their  country.  He  not  only  prompts  to 
vigorous  mealures,  but  teaches  how  they  are  to  be 
carried  into  execution.  His  orations  are  ftrongly  a- 
nimated,  and  full  of  the  impetuofity  and  ardour  of 
public  fpirit.  His  compofition  is  not  diftinguiftied  by 
ornament  and  fplendour.  It  is  an  energy  of  thought, 
peculiarly  his   own,    which   forms    his   character,    and  . 

raifes  him  above  his  fpecies.  He  feems  not  to  attend 
to  words,  but  to  things.  We  forget  the  orator,  and 
think  of  the  fubjeft.  He  has  no  parade  and  oftenta- 
tion,  no  fludied  introductions :  but  is  like  a  man  full 
of  his  fubjeft  ;  who  after  preparing  his  audience  by  a 
fentence  or  t\vo  for  the  reception  of  plain  truths, 
enters  directly  on  bulinefs. 

The  ftyle  of  Demofthenes  is  ftrong  and  concife  ; 
though  fometimes,  it  muft  be  confeffed,  harfti  and 
abrupt.  His  words  are  highly  expreftive,  and  his  ar- 
rangement firm  and  manly.  Negligent  of  leiTer  graces, 
he  feems  to  have  aimed  at  that  fublime  which  lies  in 
fentiment.  His  aftion  and  pronunciation  are  faid  to 
have  been  uncommonly  vehement  and  ardent ;  which, 
from  the  manner  of  his  writings,  \ve  fliould  readily 
believe.  His  charadler  appears  to  have  been  of  the 
auftere  rather  than  of  a  gentle  kind.  He  is  always 
grave,  ferious,  paflionate  ;  never  degrading  himfelf, 
nor  attempting  any  thing  like  pleafantry.  If  his 
admirable  eloquence  be  in  any  refpeft  faulty,  it  is 
that  he  fometimes  borders  on  the  hard  and  dry.     He 
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Demo-     may  be  thought  to  want  fmoothnefs  and  grace  ;  which 

fthenf,    jj  attributed   to   his   imitating   too  clofely  the  manner 

DempRer.  ^^    Thucydidcs,   who  was   his   great   model   At  ftyle, 

•^^^  and  vvhofe  hiftory  he  is  laid  to  have  tranfcribi:d  eight 

times    ^vith    his   own    hand.       But    thefe    defefls    are 

more  than   atoned   for  by  that   mafterly  force  of  mal- 

culine  eloquence,  which,  as    it  overpowered    all   who 

heard    it,  cannot   in  the  prefent  day  be  read  without 

emotion. 

Cicero  calls  him  a  perfeifl  model,  and  fuch  as  he  him- 
fclf  wilhed  to  be.  Thefe  two  great  princes  of  eloquence 
have  been  often  compared  together ;  but  the  judgment 
hefitates  to  which  to  give  the  preference.  The  arch- 
bldiop  of  Cambray,  however,  feems  to  have  ftated  their 
merits  with  great  jullice  and  perfpicuity  in  his  Reflec- 
tions on  Rhetoric  and  Poetry.  The  paflage,  tranlla- 
ted,  is  as  follows :  "  I  do  not  hefitate  to  declare  that 
I  think  Demolfhenes  fuperior  to  Cicero.  I  am  pcr- 
fuaded  no  one  can  admire  Cicero  more  than  I  do.  He 
adonis  whatever  he  attempts.  He  does  honour  to 
language.  He  difpofes  of  words  in  a  manner  peculiar 
to  himfelf.  His  llyle  has  great  variety  of  charafter. 
Whenever  he  pleafcs,  he  is  even  concife  and  vehement  ; 
for  inftance,  againft  Catiline,  againft  Verres,  agalnfl 
Antony.  But  ornament  is  too  vifible  in  his  writings. 
His  art  is  wonderful,  but  it  is  perceived.  When  the 
orator  is  providing  for  the  fafety  of  the  republic,  he 
forgets  not  himfelf,  nor  permits  others  to  forget  him. 
Demollhenes  feems  to  efcape  from  himfelf,  and  to  fee 
nothing  but  his  country.  He  feeks  not  elegance  of 
exprelTion  •,  unfought  for,  he  poffeh'es  it.  He  is  fupe- 
rior to  admiration.  He  makes  ufe  of  language,  as  a 
inodeft  man  does  of  drefs,  only  to  cover  him.  He 
thunders,  he  lightens.  He  is  a  torrent  which  carries 
every  thing  before  it.  We  cannot  criticife,  becaufe 
we  are  not  ourfelves.  His  fubjeft  enchains  our  atten- 
tion, and  makes  us  forget  his  language.  We  lofe  him 
from  our  fight :  Philip  nlone  occupies  our  minds.  I 
am  delighted  with  both  thefe  orators  ;  but  I  confefs 
that  I  am  lefs  affefted  by  the  infinite  art  and  magnifi- 
cent eloquence  of  Cicero,  than  by  the  rapid  fimplicity 
of  Demofthenes." 

DEMPSTER,  Tho^vias,  a  very  learned  man,  but 
of  a  Angular  charafter.  He  was  born  in  Scotland,  but 
we  do  not  find  in  what  year.  He  went  over  to  France 
for  the  fake  of  embracing  the  Catholic  religion,  and 
taught  claflical  learning  at  Paris  about  the  beginning 
of  the  1 7th  century.  Though  his  bufinefs  was  to  teach 
fchool,  yet  he  was  as  ready  to  draw  his  fword,  and  as 
quarrelfome,  as  if  he  had  been  a  duellift  by  profeffion  : 
and  it  is  faid,  that  there  fcarce  paffed  a  day  but  he  had 
fcmcthing  or  other  of  this  kind  upon  his  hands.  This 
fpirit  and  turn  of  temper  drew  him  into  many  fcrapes  ; 
and  one  in  particular,  which  obliged  him  to  quit  the 
country.  Grangier,  principal  of  the  college  of  Beau- 
vais  at  Paris,  being  obliged  to  take  a  journey,  appoint- 
ed Dempfter  his  fubftitute.  Dempller  caufed  whip  a 
fcholar,  in  full  fchool,  for  challenghig  one  of  his  fel- 
lows to  fight  a  duel.  The  fcholar,  to  revenge  this  af- 
ffOnt,  brought  three  gentlemen  of  his  relations,  who 
were  of  the  king's  life-guards,  into  the  college.  Demp- 
fter  made  the  whole  college  take  arras  ;  hamfirung  the 
three  life-guard-men's  horfes  before  the  college-gate  ; 
and    put    himfelf   in  fuch  a  polliue  of   defence,  that 
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the  three  fparks  were  forced  to  alk  for  (;uaiter.  He  I^'mpftsr 
gave  them  their  lives ;  but  imprifoned  them,  and  did  .. 
not  releafe  them  for  fome  days.  They  fought  another  Denbigli. 
way  to  revenge  themfelves  :  they  caufed  an  informa-  '-  »  '' 
tion  to  be  made  of  the  life  and  moral  behaviour  of 
Dempfter,  and  got  fome  witnefTes  to  be  heard  againft 
him.  Upon  this  he  went  over  to  England,  where  he 
found  refuge  ;  but  did  not  make  any  long  Ifay.  He 
went  abroad  again,  and  read  leiflures  upon  polite  learn- 
ing in  feveral  univerfities  j  in  that  of  Nifmcs  particu- 
larly, where  he  difputed  for  a  profeffor's  chair,  and  ob- 
tained it.  He  went  to  Bologna,  and  was  profeffor 
there  for  the  remainder  of  his  life  5  and  was  there  alfo 
admitted  a  member  of  the  Academy  Delia  Rotte.  He" 
died  there  in  September  1625,  leaiang  behind  him  fe- 
veral learned  works ;  as  Commentaries  on  liofinus  de  An~ 
tiquitatibus  Romanorum,  aud  upon  Claudian,  &c. ;  four 
books  of  Epiftles  j  feveral  dramatic  pieces,  and  other 
poems  J  fome  books  of  law  j  an  Apparatus  to  the  Hi- 
ftory of  Scotland  ;  a  Martyrology  of  Scotland  ;  and  a 
Lift  of  the  Scottilh  Writers. 

Dempstur  of  Court,  the  name  formerly  given  iu 
Scotland  to  the  common  executioner  or  hangman. 
DEMSTER,  or  Deemster.  See  Deemster. 
DEMULCENTS,  among  phyficians,  medicines 
good  againft  acrimonious  humours.  Such  are  the  roots 
of  marfti-mallows,  of  ivhite  lilies,  of  liquorice,  and  of 
viper-grafs,  the  five  emollient  herbs,  &c. 

DEMURRAGE,  in  Commerce,  an  allowance  made 
to  the  raafter  of  a  (hip  by  the  merchants,  for  flaying  in 
a  port  longer  than  the  time  firft  appointed  for  his  de- 
parture. 

DEMURRER,  In  Law,  a  ftop  put  to  any  aiftion 
upon  fome  point  of  difficulty  which  muft  be  determined 
by  tlie  court,  before  any  further  proceedings  can  be  had 
in  the  fult. 

DEN,  a  fyllable  which,  added  to  the  names  of 
places,  fiiows  them  to  be  fitusted  in  valleys  or  near 
woods ;  as  Tenterden. 

DENARIUS,  in  Roman  antiquity,  the  chief  filver 
coin  among  the  Romans,  worth  in  our  money  about 
fevenpence  three  farthings.  As  a  weight,  it  was  the 
feventh  part  of  a  Roman  ounce. 

Denarius  is  alfo  ufed  in  our  law-books  for  an 
Englilh  penny. 

DENBIGHSHIRE,  a  county  of  Wales,  bounded 
on  the  foutli  by  Merioneth  and  Montgomery  fiiires, 
on  the  north  by  Flintftiire  and  the  Irilh  fea,  on  the 
weft  by  Caernarvon  and  part  of  Merionethftiire.  It  is 
about  40  miles  long  and  21  broad.  The  air  is  whole- 
fome,  but  fharp,  the  county  being  pretty  hilly,  and  the 
fnow  lying  long  on  the  tops  of  the  mountains.  The  foil 
in  general  is  barren  :  but  the  vale  of  Chvyd,  fo  called 
from  its  being  watered  by  that  river,  is  a  very  fertile 
pleafant  fpot  of  great  extent,  and  well  inhabited.  The 
chief  commodities  are  black  cattle,  iheep,  and  goats,  , 
rye,  called  here  amelcorn,  and  lead-ore.  The  county 
fends  two  members  to  parliament,  viz.  a  knight  for  the- 
fiiire,  and  a  burgefs  for  Denbigh  the  capital. 

Denbigh,  the  capital  town  of  Denbighfhire  in  North 
Wales.  It  is  feated  on  the  fide  of  a  rocky  hill,  on  a 
brancli  of  the  river  Clwyd,  and  was  formerly  a  phice 
of  great  ftrength,  with  an  impregnable  caftle,  now  de- 
moliflied.-     It  is  pretty  large,  well-built,  and  inhabited 
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J3«n<!era.  by  tanners  and  glovers,  and  gives  the  title  of  earl  to 
the  noble  family  of  Fielding.  W.  Long.  3.  30. 
N.  Lat.  53.  15. 

DENDERA,  a  toivn  of  Egypt,  on  the  well  fide  of 
the  Nile.  Near  it  are  very  magnificent  ruins,  fuppofed 
to  be  thofe  of  an  ancient  temple  of  Serapis.  It  is  48 
miles  fouth-fouth-ealf  of  Girge,  and  242  fouth  of  Cairo. 
E.  Long.  ^J.  40.  N.  Lat.  26.  16. 

DENDERMOND,  a  handfome  and  flrong  toivn 
of  the  Aullrian  Netherlands,  in  Flander<i,  with  a  flrong 
citadel.  It  was  taken  by  the  allies  in  1706,  and  by 
the  French  in  1745.  It  is  furrounded  by  marihes  and 
fine  meadoivs,  ivhich  the  inhabitants  can  lay  under 
ivater  when  they  pleafe.  It  is  ieated  at  the  confluence 
of  the  Dender  and  Scheldt.     E.  Long.  4.  3.  N.  Lat. 

DENDR  ACHx^TES,  in  Natural Hijfonj,  the  name 
ufed  by  the  ancients  for  an  extremely  elegant  and 
beautiful  Ipecies  of  agate,  the  ground  of  which  is 
whitith,  variegated  with  veins  of  a  brighter  white. 
Thefe  veins  are  beautifially  dilpofed  in  a  number  of  va- 
rious figures  J  but  generally  in  many  concentric  irregu- 
lar circles,  draivn  round  one  or  more  points.  It  is 
common  alfo,  in  various  parts  of  this  ftone,  to  find  very 
beautiful  deUneations  of  trees,  moffes,  fea-plants,  and 
the  like,  fo  elegantly  expreffed,  that  many  have  erro- 
ceoully  taken  them  for  real  plants  included  in  the  fub- 
ftance  of  the  flone  :  whence  the  name  dendrnchates. 

DENDROMETER,  (from  JsrJ^ov  a  tree,  and  f^i^gio, 
I  meafure),  an  inftrument  invented  by  Mefl'rs  Dun- 
combe  and  Wliittel,  for  which  they  obtained  a  patent  ; 
pijfp  and  fo  called  from  its  ufe  in  meafuring  trees.  This  in- 
'^:LKVIII.  ftrument  confifts  of  a femicircle  A  (fig.  i.),  divided  into 
tyo  quadrants,  and  graduated  from  the  middle  :  upon 
the  diameter  B  there  hangs  a  plummet  L  for  fixing  the 
inftrument  In  a  vertical  pofition  :  there  is  alfo  a  chord 
P  parallel  to  the  diameter,  and  a  radius  E,  pafling  at 
right  angles  through  the  diameter  and  chord.  From 
a  point  on  the  radius  hangs  an  altimeter  C,  between 
the  chord  and  diameter,  to  which  is  fixed  a  fmall  femi- 
circle G,  and  a  fcrew,  to  confine  it  in  any  pofition. 
The  altimeter,  which  is  contrived  to  form  the  fame 
angle  with  the  radius  of  the  inftrument  as  the  tree 
forms  with  the  horizon,  is  divided  from  its  centre  both 
ways  into  forty  equal  parts  :  and  thefe  parts  are  again 
fubdivided  into  halves  and  quarters.  Upon  the  fmall 
femicircle  G,  on  which  is  accounted  the  quantity  of 
the  angle  made  by  the  altimeter  and  radiuSj  are  ex- 
preffed degrees  from  60  to  i  20,  jjeing  30  on  each  qua- 
drant. The  radius  is  numbered  with  the  fame  fcale 
of  divifions  as  the  altimeter.  There  is  alfo  a  nonius 
to  the  fmall  femicircle,  which  fhows  the  quantity  of 
an  angle  to  every  five  minutes.  On  the  back  of  the 
inftrument  the  ftock  M  of  the  ftiding  piece  is  confined 
to  the  axis  N,  which  moves  concentrically  parallel  to 
the  elevation  index  F  on  the  oppofite  fide,  to  which  it 
is  fixed.  This  index  is  numbered  by  a  fcale  of  equal 
divifions  with  the  altimeter  and  radius :  at  the  end  of 
the  index  is  a  nonius,  by  which  the  angles  of  elevation 
above,  or  of  depreflion  below,  the  horizon,  meafured 
upon  the  femicircle  of  the  inftrument,  are  determined 
.to  every  five  minutes.  There  is  alfo  a  groove  in  the 
radius,  that  Aides  acrofs  the  axis  by  means  of  a  fcrew 
J,  working  between  the  chord  and  femicircle  of  the 
Inftrument;  and  this  fcrew  it  turned   hy  the  key  O. 


Upon  the  ftock  M  (fig.  2.)  is  a  Aiding  piece  P,  that  al-  Dendro- 
wavs  ads  at  right  angles  with  the  altimeter,  by  means  of  ">ettr. 
^  groove  in  the  latter.  To  the  ftiank  of  the  Hiding  ^~~v~~" 
piece  is  affixed  a  moveable  limb  (^,  which  forms  the 
fame  angle  with  the  altimeter  as  the  bough  forms 
Tvith  the  body  or  trunk  of  the  tree.  This  limb  may 
be  of  any  convenient  length,  divided  into  equal  parts 
of  the  fame  fcale  with  all  the  foregoing  divifions.  At 
the  extremity  of  the  fixed  axis,  on  a  centre,  an  index 
R,  with  telefcopic  fights,  ivorks  horizontally  upon  the 
moveable  limb  of  the  ffiding  piece.  Upon  this  hoii- 
zontal  index  R  may  be  fixed  a  fmall  quadrant  T,  de- 
fcribed  with  any  convenient  radius  from  the  centre  on 
which  the  index  moves,  and  divided  into  90  degrees, 
beginning  at  a  right  line  drawn  from  the  centre  at 
right  angles  with  the  fiducial  edge  of  the  laid  index ; 
and  upon  the  extremity  of  the  a.xis  is  a  nonius,  v\ here- 
by to  determine  the  quantity  of  an  angle  upon  the 
quadrant  every  five  minutes.  There  are  alfo  two  fmall 
circular  arches  S,  S,  ferving  to  keep  the  fights  in  a 
parallel  pofition,  each  comaining  an  equal  number  of 
degrees.  Upon  thefe  arches  is  meafured  the  angle, 
fubtending  a  fide  equal  to  the  diflerence  of  the  alti- 
tudes of  the  obferved  objedls  above  the  plane  of  the 
horizon,  and  whofe  bafe  is  the  neareft  diftance  between 
the  perpendiculars  in  which  thefe  objefls  are  fituated. 
The  dendrometer  is  fitted  to  a  theodolite,  and  may  be 
ufed  either  with  or  without  it  as  occafion  requires. 

The  principal  ufe  of  this  inftrument  is  for  meafuring 
the  length  and  diameter  of  any  tree,  perpendicular  or 
oblique  to  an  horizontal  plane,  or  in  any  fituation  of 
the  plane  on  which  it  refts,  or  of  any  figure,  whether 
regular  or  irregular,  and  alfo  the  length  and  diameter 
of  the  boughs,  by  mere  inlpeciion  ;  and  the  inyentnrs 
of  it  have  calculated  tables,  annexed  to  their  account 
of  the  inftrument  it'elf,  by  the  help  of  which  the  quan- 
tity of  timber  in  a  tree  b  obtained  without  calculation, 
or  the  ufe  of  the  Hiding  rule.  The  inftrument  is  rec- 
tified by  fetting  it  in  a  perpendicular  pofition,  by  means 
of  the  plummet,  and  fcrewing  it  to  the  ftaff ;  then  the 
altimeter  is  placed  in  the  exaft  pofition  of  the  tree, 
whether  petpendicular,  reclining,  or  inclining,  and 
fcrewed  fart.  If  the  tr^e  ftands  on  level  ground,  the 
horizontal  diftance  from  the  tree  to  the  axis  of  ti^e  in- 
ftrument is  meafured  with  a  tape  line,  and  the  ra"ius 
is  moved  with  the  key  till  that  diftance  be  cut  upon  it 
by  the  infide  of  the  diameter  :  but  if  the  ground  be 
flanting,  the  diftance  from  the  tree  to  the  inftrument 
is  meafured,  and  the  elevation  index  is  moved  till  the 
point  of  the  tree  from  which  the  diftance  was  meafured 
is  feen  through  the  fights,  and  there  fcreived  faft  ;  and 
the  radius  is  moved  backwards  or  forwards  with  the 
key,  till  this  diftance  is  cut  upon  the  elevation  index 
by  the  perpendicular  line  of  the  altimeter  •,  and  the  ho- 
rizontal line  will  be  marked  upon  the  radius  by  the 
infide  of  the  diameter.  In  order  to  obtain  the  length 
of  the  tree,  the  elevation  index  is.firft  moved  down- 
wards, till  the  bottom  of  the  tree  cut  by  the  hori- 
zontal wires  is  obferved  through  the  fights,  and  the 
feet  and  inches  marked  by  the  inde.x  upon  the  alti- 
meter below  the  point  of  fight  or  horizontal  line 
are  noted  down  :  then  the  index  is  moved  upwards 
till  the  part  to  wliich  you  would  meafure,  cut  by  the 
horizontal  wires,  is  feen,  and  the  feet  and  inches 
jnarkec  on  the  altimeter  ubove  the  point  of  fight  are 
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Den  Irome-  noted  :    thefe  two  quantities  added   together  give  the 
I     ^J'-        exaifl  length  ot  the  tree,  which  is  inferted  in  a  field- 
•  book.      For  the  girth  of    the  tree,  the  circumferei^j 

in  that  part  where  the  horizontal  diftance  was  taken, 
is  meafured  \vith  the  tape-line  ;  and  a  ilxth  part  of 
this  circumference  is  added  to  the  diftance  on  the  ra- 
dius, which  was  before  cut  by  the  infide  of  the  diame- 
ter, becaufe  the  tape-line,  in  taking  the  diftance,  can- 
not be  applied  to  the  centre  of  the  body  of  the  tree  ; 
then  the  elevation  index  is  lowered  to  that  part  of  the 
tree,  of  which  the  diameter  is  to  be  taken,  and  fcrewcd 
faft.  Set  the  moveable  limb  of  the  Hiding  piece 
fjuite  ftraight,  and  the  edge  of  the  horizontal  index 
upon  the  firft  divifion  of  it.  Turn  the  whole  infiru- 
nient  about  to  the  left  hand  till  you  fei  through 
the  fights  the  left  fide  of  the  tree  cut  exaftly  by  the 
perpendicular  wires  ;  then  the  inftrument  being  fixed, 
move  the  fights  only  upon  the  Hiding  piece,  till  you 
lee  the  right  fide  of  the  tree  cut  alfo  by  the  perpendi- 
cular wires  ;  and  you  will  find  the  true  diameter  mark- 
ed by  the  horizontal  index  upon  the  Aiding  piece, 
which  is  to  be  entered  in  a  diftinft  column  of  the  field- 
book. 

For  the  boughs :  let  the  diftance  on  the  radius  be 
now  reduced  to  its  former  quantity,  and  the  elevation 
index  moved  upwards  till  the  bough  is  feen  through 
the  fights,  and  fcrewed  faft.  Set  the  moveable  part  of 
the  Hiding  piece  in  a  pofition  parallel  to  the  bougli, 
and  the  edge  of  the  horizontal  index  on  the  firll  divi- 
fion of  it.  Turn  the  whole  inftrument  about  till  you 
fee  through  the  fights  the  Ihoot  of  the  bough  clofe 
to  the  trunk  cut  by  the  perpendicular  wires  ;  then 
move  the  fights  till  you  fee  the  other  end  of  the  bough 
cut  by  the  faid  wires,  and  note  the  feet  and  inches 
marked  by  the  horizontal  index  on  the  moveable  limb 
of  the  Aiding  piece,  which  will  give  the  true  length  of 
the  bough  to  be  inferted  in  the  field-book.  And  the 
gn-th  of  the  bough  may  be  obtained  by  direding  the 
fights  to  that  part  of  it  whofe  girth  is  defired  ;  then 
by  moving  the  elevation  index  downwards  till  you  fee 
the  under  fide  of  the  bough  cut  by  the  horizontal 
wires,  and  there  noting  the  feet  and  inches  marked  by 
the  faid  index  on  the  altimeter  ;  after  which,  let  the 
elevation  index  be  moved  upwards,  till  the  upper  fide 
of  the  bough  cut  by  the  horizontal  wires  is  leen  ;  the 
feet  and  inches  marked  upon  the  altimeter  are  to  be 
noted  as  before.  The  former  quantity  fubtracled  from 
the  latter  will  give  the  true  diameter  of  the  bough, 
which  is  entered  in  the  field-book.  The  true  folidity 
both  of  the  body  of  the  tree  and  of  the  boughs  may  be 
found  from  the  diameter  and  lengths  in  tables  calcu- 
lated for  this  purpofe. 

The  dendrometer,  fitted  to  a  theodolite,  may  be 
applied  to  meafuring  the  heights  and  diftances  of  ob- 
je£ls,  acceflible  or  inacceflible,  whether  fituated  in 
planes  parallel  or  oblique  to  the  plane  in  which  the 
inftrument  is  placed.  It  may  be  alfo  ufed  for  taking 
all  angles,  whether  vertical,  horizontal,  or  oblique,  in 
any  pofition  of  the  planes  in  which  they  are  formed  ; 
and  thus  for  facilitating  the  practical  operations  of  en- 
gineering, Hnd-furveying,  levelling,  mining,  &c.  and 
for  performing  the  various  cafes  of  plane  trigonometry 
without  calculation  ;  of  which  the  inventors  have  fub- 
joined  to  their  account  of  this  iiiftrument  many  ex- 
amples. 
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Dendrometer,    an    inftrument   for    meafuring    di-  Dcndroree- 
Itances  by  a  fingle  obfervation,  which  has  been  propo-  ,       *'^'' 
'    fed   by    Mr    Pitt  of  Pendeford,   near  Wolverhampton,  ' 

and  of  which  the  following  is  the  defcription  in  the 
words  of  the  author. 

"  The  idea  of  an  inftrument  to  meafure  diftances  by 
a  fingle  obfervation,  has  fometimes  been  difcuflTed, 
both  in  converfation  and  upon  paper  ;  and,  though 
the  fubjeft  has  generally  been  treated  with  neglefl, 
and  even  with  a  kind  of  contempt,  by  found  mathe- 
maticians, upon  an  idea  of  its  extravagance  and  eccen- 
tricity, or  upon  a  fuppofition  of  its  being  founded  upon 
falfe  principles,  yet  I  cannot  but  flrongly  recommend 
it  to  the  attention  of  the  ingenious  mathematical  in- 
ftrument maker,  as  an  article  perhaps  capable  of  being 
brought  to  a  higher  degree  of  perfection  than  has  gene- 
rally been  fuppofed. 

"  The  method  of  determining  diftances  by  two  ob- 
fervations,  from  either  end  of  a  bafe  line,  is  well 
known  to  every  one  in  the  leaft  degree  converfant  with 
plane  trigonometry  :  that  of  determining  fuch  diftances 
by  one  obfervation  has  been  leis  explained  and  under- 
ftood  ;  and  to  this  I  wifti  to  call  the  attention  of  the 
ingenious,  whofe  local  circumftances  of  fituation  may 
enable  them  to  inveftigate  and  improve  the  fubjeft. 

"  To  determine  diftances  by  one  obfervation,  two 
methods  may  be  propofed,  founded  on  different  princi- 
ples ;  the  one,  on  the  fuppofition  of  the  obferver  being 
in  the  centre,  and  the  objecSl  in  the  circumference,  of 
a  circle  ;  the  other,  on  the  contrary  fuppofition,  of  the 
obferver  being  in  the  circumference,  and  the  objeft  in 
the  centre. 

"  To  determine  the  diftance  of  any  objeft  on  the 
firft  fuppofition,  of  the  obferver  being  in  the  centre, 
the  bulk  or  dimenfions  of  fuch  objeft  muft  be  known, 
either  by  meafure  or  eftimation,  and  the  angle  formed 
by  lines  drawn  to  its  extremities  being  taken,  by  an 
accurate  inftrument,  the  diftance  is  eafily  calculated  •,  , 

and  fuch  calculations  may  be  facilitated  by  tables,  or 
theorems  adapted  to  that  purpofe.  For  this  method 
our  prefent  inftruments,  with  a  nonius,  and  the  whole 
very  accurately  divided,  are  fufticient  ;  the  only  im- 
provement wanting  feems  to  be,  the  application  of  a 
micrometer  to  fuch  inftrument,  to  enable  the  obferver 
to  read  his  angle  with  more  minute  accuracy,  by  af- 
certaining  not  only  the  degrees  and  parts  of  a  degree, 
but  alfo  the  minutes  and   parts  of  a  minute. 

"  As,  in  this  method,  the  bulk  of  inacceflible  objects 
can  only  be  eftiraated,  the  error  in  diftance  will  be  ex- 
aftly  hi  the  proportion  of  the  error  in  fuch  eftimation  ; 
little  dependence  can  therefore  be  placed  on  diftances 
thus  afcertained.  For  the  purpofes  of  furveying,  in- 
deed, a  flufl^  of  known  length  may  be  held  by  an  afilft- 
ant  ;  and  the  angle  from  the  eye  of  ^he  obferver  to  its 
two  ends  being  meafured  by  an  accurate  inftrument, 
with  a  micrometer  fitted  to  afcertain  minutes  and  parts 
of  a  minute,  diftances  may  be  thus  determined  with 
great  accuracy  ;  the  application  of  a  micrometer  to 
the  theodolite,  if  it  could  be  depended  upon,  for  thus 
determining  the  minute  parts  or  a  degree,  in  final! 
angles,  is  very  much  a  defideratum  ^vith  the  prafHcal 
furveyor. 

"  This  method  of  meafuring  diftances,  though  plain 

and  fimple  enough,  I   ftiall  juft   beg  leave  to  illuftrate 

by  an  example  ;  fuppofe  A,  fig.  3.  (Plate  CLXVIII.) 
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ncndromc-  llie  place  of  the  inilrument  •,  BC,  the  alTiflara's  ftaff,- 

ter.        ivith  a  perpendicuLir  pin   at  D,  to  enable  the  afliftant 

'~""V~— ''  to  hold  it  in  its  right  pofition  ;  now,  if  the  angle  BAG 

could,  by  the  help  of  a  micrometer,  be  alcertained  to 

parts  of  a  minute,  the  dillance  from  A  to  B,  or  to  C, 

may  be,  with  little  trouble,  calculated  as  follows. 

"  Suppofe  the  length  of  the  llafF  BC  be  100  inches, 
or  other  parts  ;  divide  the  number  343,500  by  the  mi- 
nutes contained  in  the  angle  A,  the  quotient  v/ill  be 
the  dillance  AB,  or  AC,  in  the  fame  parts. 

"  The  number  343,500  becomes  the  dividiind  in 
■this  cafe,  becaufe  the  arch  of  a  circle  fubtenditjg  an 
angle  of  3435  minutes,  or  57°  15',  is  equal  in  lehgth 
to  the  radms,  and  the  objeii  ftaff  BC  is  fuppofed  di- 
vided into  100  equal  parts. 

"  Thus,  fuppofe  the  angle  A  be  i*,  or  60',  then, 
60)  ^4350o(:=5725  inches  r=  diftance  AB. 

"  Or,  if  the  angle  A  be  6o'^ij,  then  6c.l)3435O0(:z: 
5715.5  inches. 

"  Hence  it  appears,  that  an  error  of  -/^  of  a  minute, 
in  the  angle  A,  would  caule  an  enor  of  9  inches  and 
a  half  in  the  dillance  AB,  or  about  -g-'-^  part  of  the 
whole  ;  the  accuracy  therefore,  of  thus  taking  dillances, 
depends  upon  the  accuracy  wherewith  angles  can  be 
Vifcertained ;  and  the  error  in  diftance  will  bear  the 
fame  proportion  tc  the  aftual  diftance,  as  the  error  in 
taking  the  angle  does  to  the  aftual  angle. 

"  But  this  method  of  afcertaining  diftances  cannot 
be  applied  to  inacceftlble  objefts,  and  it  is  moreover 
lubjeil  to  the  inconvenience  of  an  alTiftant  being  ob- 
liged to  go  to  the  objeft  whofe  diftance  is  required, 
(an  inconvenience  almoft  equal  to  the  trouble  of  ac- 
tual admeafurement,)  therefore  the  perfeflion  of  the 
fecond  method  propofed  (if  attainable)  is  principally 
to  be  defired  ;  namely,  that  of  conceiving  the  obfer- 
vation  made  on  the  circumference  of  a  circle,  whofe 
centre  is  in  the  objeft  whofe  diftance  is  to  be  afcertain- 
ed ;  and  none  of  our  inftruments  now  in  ufe  being  a- 
dapted  to  this  mode  of  obfervation,  a  new  conftruCiion 
of  a  mathematical  inftrument  is  therefore  propofed,  the 
name  intended  for  which  is  the  Dendrometer. 

"  This  name  is  not  now  ufed  for  the  firft  time  :  it 
'.vas  applied  in  the  fame  way  by  a  gentleman  who  had, 
as  I  have  been  informed,  turned  his  thoughts  to  this 
particular  fubjeft  ;  but  I  do  not  find  that  he  ever 
brought  his  inftrument  into  ufe,  or  explained  its  prin- 
ciples ;  nor  do  I  underftand  that  this  principle  has  ever 
been  applied,  in  praftice,  for  the  familiar  purpofe  of 
j'.fcertaining  terreftrial  diftances  in  furvcying,  or  other- 
wife  5  though  the  fame  principle  has  been  (b  generally, 
raid  fuccefsfully,  applied,  in  determining  the  diftance  of 
the  heavenly  bodies  by  means  of  their  parallax. 

"  The  following  principles  of  conllruflion  are  pro- 
pofed, which  may  perhaps  be  otherwife  varied  and  im- 
proved. O,  fig.  4.  the  objeft  whofe  diftance  is  re- 
quired 5  ABCDE  the  inftrument /« /i/rt/;o ;  BC,  a  te- 
lefcope,  placed  exaftly  parallel  to  the  fide  AE  ;  CE, 
an  arch  of  a  circle,  whofe  centre  is  at  A,  accurately 
,  divided  from  E,  in  degrees,  &c. ;  AD,  an  index, 
moveable  on  the  centre  A,  with  a  nonius  fcale  at  the 
end  D,  graduated  to  apply  to  the  divifions  of  the  arch  ; 
alfo  with  a  telefcope,  to  enable  the  obferver  to  difcri- 
iiJnate  the  objeft,  or  any  particular  part  or  fide  there- 
of, the  more  accurately.  The  whole  Ihould  be  mounted 
on  three  legs,  in  the  manner  of  a  plain  table,  or  theo- 


dolite, and  furniftisd  with  fpirit-tubes  to  adjuft  it  to  an  Denflrome 
horizontal  pofition.  The  inftrument  being  placed  in  '*''• 
^ch  pofition,  the  telefcope  BC  mull  be  brought  upon  ' 
the  objeft  O,  or  rather  upon  fonie  particular  point  or 
fide  thereof;  when,  being  there  faftened,  the  index 
AD  muft  be  moved,  till  its  telefcope  exaflly  ftrikes 
the  fame  point  of  the  objeft  ;  then  the  divifions,  on 
the  arch  ED,  mark  out  the  angle  DAE  ;  which  will 
be  exaftly  equal  to  the  angle  BOA,  as  is  demonftrated 
in  the  15th  and  29th  propofitions  of  Euclid,  Book  I.  •, 
and  the  fide  BA  being  already  known,  the  diftance 
BO,  or  AO,  may  be  eafily  determined  in  two  difte- 
rent  ways  ;  viz.  firft,  by  fuppofing  the  triangle  BOA ; 
an  ifofceles  triangle  ;  then  multiply  the  fide  BA  by. 
3435,  as  before,  and  di\'ide  the  product  by  the  mi- 
nutes contained  in  the  angle  DAE  r=  the  angle  BOA  ; 
the  quotient  will  be  the  diftance  BO  =r  AO,  very 
nearly;  or,  fecondly,  by  fuppofing  the  triangle  ABO 
right-angled  at  B,  then,  as  the  fine  of  the  angle  found 
DAEr:  BO -4  is  to  the  fide  known  BA,  fo  is  the  ra- 
dius to  the  fide  AO,  or  fo  is  the  fine  of  the  angle 
BAO  to  the  fide  BO.  To  illuftrate  this  by  an  exam- 
ple, fuppofe  the  fide  B-'^  =r  I  yard,  the  angle  found 
DAE  =  BOA  =  0°  15',  then,  per  firft'  method, 
'5)3435(  =  229  yards  =:  the  diftance  BO,  or  AO. 
Or,  by  fecond  method, 

As  the  fine  of  the  angle  found  o"  15'  =       7.6398160 
Is  to  the  fide  BA:=  1  yardrz  0.0000000 

So  is  radius  90°  o'=z         -  -  10.0000000 


To  the  log.  of  the  fide  AOrr229  yards  =:  2.3601840 

Or, 

As  to  the  fine  of  the  angle  found  0°  15'=  7.6398160 
Is  to  the  fide  BAm  yard=:  -  0.0000000 

So  is  the  fine  of  the  angle  BAO:zr89°  45'rr9. 9999959 

To  the  log.  of  the  fide  BO  x=  229  yards  =:  2.3601799 


"  As  the  perfeftion  of  this  inftrument  depends  to- 
tally upon  its  accuracy  in  taking  fmall  angles,  which 
accuracy  muft  depend,  for  its  minute  divifions,  upon 
its  being  fitted  with  a  micrometer  ;  and  as  the  writer 
of  this  cannot  doubt  that  the  particular  mode  of  doing 
this  muft  be  familiar  to  the  intelligent  inftrument-ma- 
ker,  he  cannot  but  ftrongly  recoriimend  it  to  the  at- 
tention of  the  ingenious  of  that  profeflion,  as  an  ob- 
jeft  which,  when  perfeftcd,  would  be  a  real  and  con- 
fiderable  improvement  in  their  art,  and  an  ufeful  in- 
ftrument to  the  praiilical  furvcyor.  Its  accuracy  would 
alfo,  in  fome  raeafure,  depend  upon  the  length  of  the 
line  BA  in  the  figure  ;  that  Tine  might  therefore  be 
extended,  by  the  inftrument  being  conftrufted  to  fold 
or  Aide  out  to  a  greater  length,  when  in  ufe  5  upon 
which  principle,  connefted  \vith  the  application  of  a 
micrometer,  an  accurate  and  ufeful  inftrument  might 
certainly  be  conftruftcd.  To  adjuft  fuch  inftrument 
for  ufe,  let  a  ftaft"  be  held  up  at  a  diftance,  in  the 
manner  of  fig.  i.  exaftly  equal  in  length  to  the  diftance 
of  the  two  telcfcopes,  and  the  index  AD  being  brought 
exaftly  upon  the  fide  AE,  if  the  two  telefcopes  accu- 
rately ftrike  either  end  of  the  ftaff,  the  inftrument  is 
properly  adjufted. 

"The 
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Dendiome-       "  The  conftruftion   ot   a   iunilar  inilniment,  on  tlie 

*^[         principles  of  Hadlty's  quadrant,  for  naval  oblervations, 

Denlb      ^vould  alfo  doubtlcl's  be  an  acceptable  objeft  in  navigj^ 

Vo_Y— --  ''O"'  '^y  enabling  the  mariner  to  afcertain  the  dillances 

of  iliips,  capes,  and  other  objeiils,  at  a  tingle  oblerva- 

tion ;    and   that,  perhaps,   witli  greater  accuracy  than 

can  be  done  by  any  method  now  in  uie. 

"  F«r  tliis  purpofe,  the  following  conflruftion  is 
propofed  :  ABCDE,  fig.  5.  the  inftruinent  in  piano  ; 
O,  the  objeft  whofe  diflance  is  required  ;  at  A,  at  C, 
at  E,  and  at  3,  are  to  be  fixed  fpeculums,  properly 
framed  and  fitted,  that  at  3  havhig  only  its  lower  part 
quicklilvered,  the  upper  part  being  left  tranfparent,  to 
view  the  object  ;  the  fpeculum  at  A  being  fixed  ob- 
liquely, fo  that  a  line  A  I,  drawn  perpendicular  to  its 
lurface,  may  bifeft  the  angle  BAC  in  equal  parts  ;  that 
at  C  being  perpendicular  to  the  line  C  2  ;  thofe  at  E 
and  3  being  perpendicular  to  the  index  E  3,  and  that 
at  E  being  furnilhed  ivith  a  fight ;  the  arch  DC  to  be 
divided  from  D,  in  the  manner  of  Hadley's  quadrant  ; 
the  movement  of  the  index  to  be  meafured,  as  before, 
i)y  a  micrometer  ;  and,  as  the  length  of  the  line  AE 
would  tend  to  the  perfeftion  of  the  inftrument,  it  may 
be  conllrucfed  to  fold  in  the  middle,  on  the  line  C  2, 
into  lefs  compafs,  when  not  in  ufe  ;  the  inftrument  may 
be  adjufted  for  ufe  by  holding  up  a  ftaff  at  a  diflance, 
as  before  propofed,  whofo  length  is  exadfly  equal  to 
the  line  AE. 

"  To  make  an  obfervation  by  this  infti-ument,  it 
being  previoufly  properly  adjufled,  the  eye  is  to  be 
applied  at  the  fight  in  the  fpeculum  E,  and  the  face 
turned  toward  the  objed  •,  when  the  objed,  being  re- 
ceived on  the  fpeculum  A,  is  rellefted  into  that  at  C, 
and  again  into  that  at  E,  and  that  at  3  on  the  index  ; 
the  index  being  then  moved,  till  the  retlefted  object, 
in  the  fpeculum  at  3,  exaftly  coincides  with  the  real 
objeft,  in  the  tranfparent  part  of  the  glafs,  the  divl- 
lions  on  the  arch  D  3,  fubdivided  by  the  micrometer, 
■will  determine  the  angle  DE  3  =r  the  angle  AOE  ; 
from  which  the  diftance  O  may  be  determined  as  be- 
fore. 

"  It  is  very  probable  that  this  arrangement  may 
be  improved,  by  thofe  who  are  familiar  with  the  bell 
conttrutlion  of  Hadley's  quadrant ;  which  the  writer 
of  this  profefles  ■liimfelf  not  to  be,  farther  than  its  ge- 
neral principle.  He  has  not  the  leail  doubt  that  ufe- 
ful  praiitical  inftruments  may  be  conflruftcd  on  the 
principles  here  defcribed  ;  and,  upon  this  idea,  can- 
not but  recommend  the  fubjeft  to  the  attention  of 
tliofe  concerned  in  the  manufafture  of  fimilar  inftru- 
ments."     Refierlon/ of  ^rls,vo\.  [. 

DENDROPHORIA,  in  ai.tiqulty,  the  carrying 
of  boughs  or  branches  of  trees  ;  a  religious  ceremony 
lo  called,  becaule  certain  priefts  called  from  thence 
dendrophori,  tree-bearers,  marched  in  procelTion,  carry- 
mg  the  branches  of  trees  in  their  hands  in  honour  of 
fome  god,  as  Bacchus,  Cybele,  Sylyanus,  &c.  The 
college  of  the  dendrophori  is  often  mentioned  in  an- 
cient marbles  ;  and  we  frequently  fee  in  baflb  relievos 
the  bacchanals  repreiented  as  men  carrying  little  ftirubs 
or  branches  of  trees. 

DENEB,  an  Arabic  term  fignifying  tail,  ufed  by 
aftronomers  to  denote  feveral  fixed  liars.  Thus,  denel) 
elcet,  fignilies  tl^e  bright  ftar  in  the  lion's  tail.  Dencb 
•iidigege,  that  in  the  fwan's  tail. 
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DENHAAI,   Sir  John,  an   eminent  Engliili  poet,   Dcj  lum 
the  only  fon  of  Sir  John  JJcnham,  chief  baron  of  the  " 

exchequer  in  Ireland,  and  one  of  the  lords  commiftion-  "1 

ers  there,  was  born  in  Dublin  in  161  ?:  but  his  father, 
in  161 7,  beirg  made  a  baron  of  the  exchequer  in 
England,  he  received  his  education  in  that  country. 
In-  his  youth  he  lolloived  gaming  more  than  any 
thing  clfe  j  but,  in  1 641,  publiftied  a  tragedy  called 
the  Sophy,  ^shich  was  much  admired  by  the  be't 
judges  ;  and,  in  1643,  wrote  his  famous  poem  called 
Coopef''s  Hill,  which  Mr  Dryden  pronounces  will  ever 
be  the  ftandard  of  good  writing  for  majefty  of  ftyle. 
Denham  was  fent  ambaftador  from  Charles  11.  to  the 
king  of  Poland  :  and  at  the  Reftoration  was  made 
lurveyor-general  of  his  majefty's  buildings,  and  crea- 
ted knight  of  the  Bath.  On  obtaining  this  poft,  he  is 
faid  to  have  renoimced  his  poetry  for  more  important 
ftudies  •,  though  he  afterwards  wrote  a  fine  copy  of 
verfes  on  the  death  of  Cowley.  He  died  at  his  olfice 
in  Whitehall  in  1 668  ;  and  his  works  have  been  often 
fince  printed. 

DENIER,  a  fmall  French  copper  coin,  of  which 
12  make  a  fol. 

There  are  two  kinds  of  deniers,  the  one  tournois, 
the  other  parifois,  whereof  the  latter  was  worth  a  fourth 
part  more  than  the  former. 

DENIZEN,  in  Lavo,  an  alien  made  a  fubjefl  by  the 
king's  letters  patent ;  otherwife  called  donaifun,  becaufe 
his  legitimation  proceeds  ex  donatione  regis,  ''  from  the 
king's  gift." 

A  denizen  is  in  a  kind  of  middle  ftate  between  an 
alien  and  a  natural-born  fubjeft,  and  partakes  ot  both 
of  them.  He  may  take  lands  by  purchafe  or  devife, 
which  an  alien  may  not ;  but  cannot  take  by  inheri- 
tance ;  for  his  parent,  through  whom  he  muft  claim, 
being  an  alien,  had  no  inheritable  blood,  and  therefore 
could  convey  none  to  the  fon  :  and,  upon  a  like  de- 
feel  of  blood,  the  ilTue  of  a  denizen  bom  before  d^ni- 
zation,  cannot  inherit  to  him  ;  but  his  iffuc  born  atter 
may.  A  denizen  Is  not  excufed  from  paying  the 
alien's  duty,  and  fome  other  mercantile  burdens.  AnJ 
no  denizen  can  be  of  the  privy-coimcil,  or  either  houte 
of  parliament,  or  have  any  ofHce  of  truft  civil  or  mili- 
tary, or  be  capable  of  any  grant  of  lands,  &c.  from 
the  crown, 

DENMARK,  one  of  the  moft  ancient  monarchies 
In  Europe,  comprehending  the  penlnlula  of  Jutland, 
and  the  Iftands  of  Zealand,  Funen,  &.c.  But  DenMark, 
properly  fo  called.  Is  only  that  part  of  Scandinavia 
which  formerly  went  by  the  name  of  Ctmhrica  Chor- 
fonefus,  and  now  is  called  'Jutland.  Including  Hol- 
ftein,  it  Is  bounded  by  the  fea  called  the  Calegate  on  the 
north  ;  by  the  Baltic  on  the  eaft  ;  by  the  river  Elbe, 
which  feparatcs  It  from  Bremen,  on  the  fouth  ;  and  by 
the  duchy  of  Saxe-Lauenburg  towards  to  the  fouth-cail ; 
extending  from  54.  40.  to  58.  20.  N.  Lat.  i 

The  origin  of  the  name  Denmarh  Is  very  uncertain,  ^ame 
The  moft   probable  conjefture   concerning  it  is  that  of  ^^'"^"'^^"^* 
Saxo-Grammaticus,   the  moft  ancient  and  beft   Danilli 
hiftorian.     He  derives  it  from  Dan  the  fon  of  Humble, 
the  tirft  king,  and  Mart  or  Marc,  fignifying  a  coun- 
try in    feveral  dialefts  of  the  Teutonic  ;  according  to 
which    etymology,    the    word    Dcnrrark    fignlfies   the         j 
land   or    country   of   Dan.       Thl«   Dan  Is  thought  to  Dan  the 
have  lived   about  1038  years  before  the  Chriftlan  era. ^ffl  king. 
X  2  Almoft 
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all   hiftorians  agree    that   he  was    the  fon  of 
a  native  of  Zealand.     His  poffeffions  and  in- 


Denmark.  Alraoft 

■ .         Humble, 

fluence  were  very  conllderable  not  only  in  Zealand, 
but  in  the  illands  of  Langland  and  Mona.  It  was  his 
courage,  however,  and  ikill  in  the  art  of  war,  that  in- 
duced the  inhabitants  of  Denmark  to  choofe  him  for 
their  king.  He  was  called  to  the  affiftance  of  the  Jut- 
landcrs  upon  an  irruption  of  tlie  Saxons  into  their  ter- 
ritories, and  promifed  the  fovereignty  of  the  country 
if  he  drove  out  the  enemy.  On  this  he  immediately 
Vaifcd  an  army,  gained  a  complete  victory  over  the 
Saxons,  and  obliged  them  to  leave  the  country  ;  and 
he  was  accordingly  defied  king. 
HiC.ory  of  In  fuch  early  ages  as  thefe,  we  are  not  to  look  for 
tliisioiKitryany  authentic  liiftory  either  of  this  or  any  other  king- 
film'.ous  for(jQjjj_  'Y\i&  hiftory  of  Denmark,  for  a  great  number  of 
many  ages.  ^^^^  after  the  reign  of  Dan,  is  filled  with  fabulous  ex- 
ploits of  heroes,  encounters  with  giants,  dragons,  &c. 
One  of  their  kings  named  Fi-otho,  who  reigned  about 
761  years  before  Chrift,  is  faid  to  have  conquered  all 
Britain,  Slefwick,  Ruflia,  Pomerania,  Holftein,  &c.  an 
alTertion  which  cannot  eafily  be  credited,  confidering 
the  difficulty  which  fucceeding  warriors,  even  the 
£;reateft  in  the  world,  found  to  iubdue  the  inhabitants 
of  thofe  countries. — It  is  certain,  however,  that  an- 
ciently the  kingdom  of  Denmark  made  a  much  more 
conlpicuous  figure  than  it  does  at  prefent.  The  Danes 
appear  to  liave  had  a  very  confiderable  naval  force  al- 
moll  from  the  foundation  of  their  empire  ;  and  the 
conquefls  they  undoubtedly  made  in  our  illand  are  cer- 
tain proofs  of  their  valour. 

The  natural  enemies  of  the  Danes,  were  the  Swedes, 
Norwegians,  and  Saxons ;  efpecially  the  firft.  With 
one  or  other  of  thefe  nations  almoft  perpetual  war  was 
carried  on.  The  kingdom  was  alfo  often  rent  by  civil 
diifenlions  ;  which  the  neighbouring  monarchs  did  not 
fail  to  take  advantage  of,  in  order  to  reduce  the  king- 
dom of  Denmark  under  their  fubjeflion.  As  neither 
party,  however,  generally  came  off  with  advantage, 
the  hiftory  of  thefe  wars  affords  nothing  interefting  or 
entertaining.  One  of  the  greateft  of  the  Danilh  mo- 
.  narchs    was    V^aldemar  I.   who   obtained  the  throne  in 

Valdetnarl.  1 1 57  5  having  defeated  and  killed  his  competitor  Sweyti, 
a  great  after  a  ten  years  civil  war.  He  maintained  a  long  war 
monarch.  y.\^^  j],g  Vandals,  whofe  power  he  at  laft  entirely 
broke,  and  reduced  under  his  fubjeftion  the  illand 
of  Rugen.  He  alfo  proved  viftorious  over  the  Norwe- 
gians, fo  that  their  king  and  queen  came  in  perfon  to 
fubmit  to  him.  In  1165,  he  alfo  laid  the  foundations 
of  the  city  of  Dantzic,  which,  though  it  hath  fince 
become  a  place  of  much  confequence,  confifted  at  firft 
only  of  a  few  poor  filhe^men's  huts  ;  but  the  privileges 
and  immunities  conferred  upon  it  by  this  monarch, 
foon  proved  the  means  of  its  becoming  a  flourilhing 
city. — In  1169,  he  entirely  fubdued  the  Courlanders  ; 
and,  foon  after,  was  invefted  with  the  duchy  of  Hol- 
ftein, by  the  emperor  Frederic  Barbaroifa.  He  is  faid 
to  have  been  poifoned  by  a  quack  medicine,  given  with 
a  defign  to  recover  him  from  a  diftemper  with  which 
5  he  was  feired  in  1 182. 

Powtrof  In  the    year   1195,    Canute,    Valdemar's   fuccelTor, 

Denmark,    caufed  a  mufter  to  be  made  of  all  the  men  fit  to  bear  arras 
'"  ''95-      Jji  ^lij  dominions  ;  and  ordered  each  province  to  fit  out 
its   proportion  of  (hipping,    every  way  equipped,  and 
ready  for  adlion.      The  whole  force  of  Denmark,  at 


that   time,  confilied   of  670  ftiips  of  war,    bcfides  tlie   Dcnrrark. 
fjuadrons   fupplied  by  vallals,  tributary  ftates,  and  al-  *— — y— ' 
li*s.      The  number  of  the  land  forces  is  not  mentioned. 
In  the  reign  of  this  prince,  the  Danilh  dominions  were 
enlarged   by  the   entire   conqucft   of  Stromar,  the  dif- 
trifts  of  Lubec  and  Hamburgh,    formerly  known  by 
tlie  name  of  Eordalbmgia,  but  now  included  under  the 
general  name  oi  Ho/Jlein.     He  died   in  1203,  and  w?s 
fucceeded   by  Valdemar  II.  who   proved  a  very  great 
and  warlike   prince.      In  12  11,   he  founded  the  city  of 
Stralfund,   oppofite  to   the    ille  of  Rugen.     The   fame 
year  his   queen   died  in  childbed  -,  and  in  memory  of 
her  he  built  the  caftle  of  Droningholm,  that  name  ira-         g 
porting  the  ^ccti's-IJland.     In  i  218,  he  undertook  an  Expedition 
e.xpedition  againft   the  Livonians,  having  received  ad-^f^^'i^^- 
vice  that  they,  aftifted  by  the  Lithuanians,  Mufcovites,  ""^'^i^g 
and  other  barbarous  nations,  had  driven  from  their  ha-  Livonians^ 
bitations  all  thofe  in   the  neighbourhood  who   had  em- 
braced  Chrirtianity,  and  taken  an   oath   of  allegiance 
to   the   crown   of  Denmark.      Fitting  out  a  powerful 
fleet,  therefore,  he  immediately  fet  fail  for  that  coun- 
try ;  but   his  troops   were  no  iooner  landed,  than  they 
were  feized  with  a   panic  at  the  fight   of  fuch  a  power- 
ful army  of  favages  as   were   affembled  to  oppofe  them. 
The  king  himfelf  was  difmayed  at  the  unufual  fpedlacle 
of  a  whole  army  clothed  in  Ikins,  and  refembling  beafts 
more    than    human   creatures.      Encouraged,  however, 
by  the  biftiops   who   attended  him,  he  ventured  an   en- 
gagement, and  overthrew    the  barbarians  with    incre- 
dible  flaughter.      This    vi6lory   was    gained    near  the 
fortrefs  of  Valdemar,  which  received   its  name  on   that 
account.  . 

How  potent  and  flourilhing  the  kingdom  of  Den-FIourifliing- 
mark  was  at  this  time,  appears  from  an  eftimate  of "/'"' "^''^^ 
the  revenues  of  the  tributary  provinces,  thofe  coimtries  S"°™- 
conquered  by  Valdemar,  and  the  flanding  forces  of  the 
whole  kingdom.  This  account  was  copied  by  Ponta- 
nus  from  Witfield,  a  writer  of  thofe  days,  who  had  it 
from  a  regifter  kept  by  Valdemar's  fteward.  From, 
the  provinces  were  daily  fent  in  24  lafts  of  oats,  24  lafts 
of  rye,  and  half  that  quantity  of  wheat,  13  talents  ol 
cheefe  and  butter,  and  nine  of  honey;  24  oxen,  300 
iheep,  200  hogs ;  and  600  marks  of  coined  money. 
This  was  the  certain  revenue  :  but  to  this  was  added 
near  an  equal  fum  from  adventitious  circumftances  ; 
fuch  as  fines,  forfeitures,  taxes  on  law-fuits  and  plead- 
ings, with  a  variety  of  other  contingencies  ;  the  whole 
amounting  to  upwards  of  100,000  marks  a-day,  or 
23,730,000!.  per  annum  ;  a  fum  in  thofe  days  almoft 
incredible.  With  this  revenue  were  kept  for  conftant 
fervice  1400  great  and  fmall  (hips  for  the  king's  ufe, 
each  of  which  at  a  medium  carried  I  21  foldiers  ;  ma- 
king the  whole  of  the  ftanding  forces,  befides  garri- 
fons,  confift  of  169,400  fighting  men. 

In  1223,  a   very   great  misfortune  befel  Valdemar, 
notwithrtanding  all  his  power.     Henry  earl  of  Swerin, 
otherwife  called  Henry  Palatine,  a   German  prince,  ha-         ' 
ving  been  deprived  of  part  of  his  dominions  by  Valde-  ^^»'°cfnar 
mar,    furprifed    and  carried  off  the  king  himfelf,  and  f^„      ^ 
kept  him  clofe   prifoner  for  three  years.      The  condi- 
tions on  which  he  at  laft  obtained  his  liberty  were  very 
hard.      He   was  obliged    to  pay  a  prodigious  fum  of  Releafed  on 
money;    to  relinquifti  Holftein,    Swerin,    Hamburgh,  condition  of 
and  all  his   poifeflions   on  the  other  fide  of  the   Elbe  ;  "<J^'."g  P*f' 
and  '.aftly,  folemnly  to  fwear  that  he  would  maintain  to,igs_ 
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Denmark,  this  compullive  contrail,  and  never  take  any  meafures  to 
^——\——'  panilli  Henry  or  his  adbciates.     This  treaty  was  figned 
on  the  Zjtii  of  March  1226.  , 

Belidcs  thefe  territories  which  the  Danith  mor.vch 
had  been  obliged  to  cede  by  treaty,  many  tributary 
princes  took  the  opportunity  of  his  captivity  to  re- 
cover their  liberty  ;  and  among  the  rell,  the  inhabitants 

10  of   Lubec    revolted,    and   entered   into   alliance    ivith 
He  breaks    Albert  duke  of  Saxony  againli  Valde.nar.      The  latter, 
t  e  treaty,  ],  j   ^f       dilpoiition  to  fubmit  tamely  to 
but  IS  de-     .,           '  ^,        ,.',  ,.^       ...        r  L 
feated.         '^^ch  treatment.     He  obtanied  a   ditpenlation  trom  the 

pope  to  break  his  engagements  with  Henry,  and  im- 
mediately entered  Holltein  at  the  head  of  a  numerous 
army.  Here  he  was  met  by  ieveral  German  princes, 
at  the  head  of  a  very  numerous  army  ;  and  a  defperate 
engagement  enfued.  Valdemar  at  firll  had  the  advan- 
tage 5  but  being  wounded  in  the  eye,  his  troops  were 
at  lall  defeated  with  great  (laughter.  It  doth  not  ap- 
pear that  ever  the  king  of  Denmark  was  able  to  re- 
venge himfelf  of  his  enemies,  or  to  recover  the  domi- 
nions he  had  loll.  So  far  from  this,  he  was  obliged,  in 
1228,  to  cede  Lauenburg  to  the  duke  of  Sa.xony,  who 
had  already  feized  on  Ratzburg  and  Molna.  Soon 
after  this,  his  eldell  fon  Valdemar  was  accidentally  kil- 
led as  he  was  hunting,  and  his  two  other  fons  married 
the  daughters  of  his  two  greateft  enemies.  Abel,  the 
third  fon,  married  the  daughter  of  Adolphus  duke  of 
Holllein  ;  and  Eric,  the  fecond,  married  the  duke  of 
Saxony's  daughter.  Thefe  misfortunes  are  fuppofed  to 
have  haftened  his  death,  which  happened  in  the  month 

11  of  April  1242. 

Civil  war         Qf,  [],g  deal},    of  Valdemar,  the  kingdom  was   di- 
etween    ''yjjgjj  l3gt,vggf^  ^J^g  ^^^,Q  youne  orinces  ;    and    between 
two  fons.  ,1  A 

them  a  v.ar  commenced  the  very  ne.xt  year.     A  peace 

was  concluded  the  year  following,  and  war  renewed 
the  year  after  :  but  how  long  it  continued,  we  are  not 
informed.  In  1 2  50,  Eric  paid  a  vifit  to  his  brother 
Abel,  intreating  his  mediation  between  him  and  the 
princes  of  Holftein,  with  whom  he  was  then  at  war. 
Abel  received  him,  in  appearance,  with  great  kindnefs, 
and  promiled  that  his  utmoft  endeavours  to  procure  a 
reconciliation  lliould  not  be  wanting ;  but  in  the  mean- 
time, laid  a  plan  for  having  him  murdered  at  fea  :  this 
was  effeded,  and  Abel  became  mailer  of  the  whole 
kingdom. 

The  new  king  did  not  long  enjoy  the  fovereignty  he 
had  fo  wickedly  obtained.      He  was  tormented   by  his 
own  confcience ;  efpecially  when  he  found   among  his 
brother's  papers,  one  by  which  he  was  left  heir  to  the 
whole  kingdom  on  the  death   of  Eric,  and  many  kind 
expreflions  with  regard  to  himfelf.      He  was  at  laft  kil- 
led in  a  battle  with  his  own  fubjefts  in    1252,   on   ac- 
ij         count  of  fome  taxes  he  intended  to  impofe. 
Kingdom         From  this  time  to  the   year    l^^-j,   the    kingdom  of 
divided        Denmark    gradually    declined.       Ulurpers    eftablillied 
among  a      themfelves  in  different   provinces  ;  while   the   kings   of 
Dtttv  tv       Sweden  did  not  fail  to  avail  themfelves  of  the  diftraifl- 
raiits.  ed  llate  of  the   Danifh   affairs.       In    1333,   died  Chrif- 

topher  II.  who  poffeffed  only  the  cities  of  Scanderburg 
in  Jutland  and  Neoburg  in  Fionia,  with  fome  few 
other  inconfiderable  places,  of  all  the  hereditary  do- 
minions of  Denmark.  Halland,  Holbec,  Calemburg, 
and  Samfoe,  were  held  by  Canute  Porfius  ;  Schonen, 
Lyftre,  and  Bleking,  by  the  king  of  Sweden,  to  whom 
they  had  been  lately  fold ;  John  earl  of  Wagria  had 
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the  jurifdictlon  of  Zealand,  Falftre,  Laaland,  and  Fe-  Dermar^-. 
meria  ;  Gerhard,  of  Jutland  and  Fionia  j  and  Lawrence  v— ^ 

Junea  of  Langhmd  and  Arras. 

After  the  death  of  Chrillopher,  an  interregnum  of 
feven  years  enfued. —  The  firll  attempt  for  the  fove- 
reignty was  made  by  Otho,  fecond  Ion  to  the  late  king, 
^vho  laid  a  fcheme  for  driving  Gerhard  out  of  Jutland ; 
but  not  being  able  to  accompli  Ih  it,  he  was  taken  pri- 
foner,  and  clolely  confined  by  Gerhard.  The  king  of 
Sweden  next  wrote  to  Pope  Benedift  XIII.  befeech- 
ing  his  Holinefs  to  confirm  to  him  the  provinces  of 
Schonen  and  others  which  he  polTeifed  ;  and  to  allow 
him  to  fubdue  the  r*;!!  of  the  kingdom,  which  was  no;v 
ulurped  and  rendered  miferable  by  a  fct  of  petty- 
princes,  who  knew  not  how  to  govern.  To  intluence 
him  the  more  powerfully,  he  alfo  promifed  to  hold 
this  kingdom  of  the  pope  ;  and  to  pay  him  the  ufual 
tax  collefled  by  the  church.  This  requefl,  however, 
was  refufed.  Valdemar  of  Slefwic,  nephew  to  Ger- 
hard, then  afpired  to  the  fovereignty.  He  had  for- 
merly been  elefted  king  ;  but  had  given  over  all 
thoughts  of  enjoying  the  fovereignty,  on  account  of 
the  fuperior  intluence  of  Chrillopher  ;  but  now  refumed 
his  ambitious  views  at  the  inftigation  of  his  uncle. 
Several  of  his  nobility  alfo  call  their  eyes  on  young 
Valdemar,  Ciirillopher's  fon,  now  at  the  emperor's 
court.  But  while  each  of  thefe  princes  were  laying  Diftrelfed 
fchemes  to  aggrandife  themfelves,  the  unhappy  Danes  tate  of  the 
were  dillreffed  by  exorbitant  ta.xes,  famine,  and  pefli-  kingdom, 
lence  ;  the  two  laft  in  conlequence  of  the  former.  The 
peafants  negleifled  to  cultivate  the  lands,  which  they 
held  on  a  very  precarious  tenure  ;  the  confequence  of 
this  was  poverty  and  an  unwholefome  diet ;  and  this,  ■ 
co-operating  with  the  peculiar  difpofition  of  the  air, 
produced  a  plague,  which  deftroyed  more  than  halt 
the  inhabitants  of  the  country.  The  poor  dropped 
down  dead  on  the  ftreets  with  difeafe  and  hunger,  and 
the  gentry  themfelves  were  reduced  to  a  llate  of  wretch- 
ednefs  ;  yet,  though  the  whole  of  the  kingdom  was 
evidently  on  the  verge  of  ruin,  ambitious  projefts  em- 
ployed the  great,  as  if  every  thing  had  been  in  the 
moft  profound  tranquillity. 

In  the  m.idll  of  thele  grievous  calamities,  Gerhard 
fovereign  of  Jutland,  propofed  to  his  nephew  Valdemar 
an  exchange  of  territories,  which  he  believed  would 
prove  favourable  to  the  defigns  of  the  latter  on  the 
crown.  A  treaty  for  this  purpofe  was  aflually  drawn 
up  and  figned  ;  but  the  inhabitants,  notwithllanding 
their  diftrefled  iituation,  fo  highly  relented  their  being 
dilpoled  of  like  cattle  from  one  mailer  to  another,  that 
they  refufed  to  pay  the  ufual  taxes.  Gerhard  refolved 
to  compel  them  ;  and  therefore  led  10,000  men,  whom 
he  had  levied  in  Germany,  into  the  heart  of  the  pro- 
vince. Providence,  however,  now  raifed  up  an  enemy 
to  this  tyrant.  One  Nicholas  Norevi,  a  man  greatly  Nicholas 
elleemed  for  his  courage,  pviblic  fpirit,  and  prudence,  Norevi  re- 
beheld  with  forrow  the  condition  to  which  Denmark  <^°''^'^  the 
was  reduced.  He  had  long  meditated  a  variety  of  j'^'j*" 
projefls  for  its  relief,  and  at  lad  imagined  things  were 
in  (uch  a  fituation  that  the  whole  depended  on  his  fingle 
arm.  Young  Valdemar,  Chrillopher's  fon,  had  a  num- 
ber of  adherents  in  the  kingdom  ;  his  moll  dangerous 
enemy  was  Gerhard  ;  and  could  he  be  removed,  the 
Jutlanders  would  at  leall  be  free  from  an  oppreflbr, 
and  might  choofe  Valdemar,  or  any  other  they  thought 

proper,  . 
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•proper,  for  tl^dr  fovereign.  Collefting  a  body  of  cho- 
fcti  horfe,  therefore,  ht^  r.inrched  in  the  night  to  llan- 
derlhufei:,  \vhere  Gerhard  had  fixed  his  head  quarters  ; 
;ind  having  forctd  open  the  tyrant's  quarters,  imme- 
diately put  him  to  death.  He  then  tied  with  the  ut- 
moft  e.xpedition  ;  but  was  purfued  and  overtaken  by  a 
party  of  the  enemy's  horie,  through  which  he  forced 
his  way  and  efcaped.  Gerhard's  fons,  hearing  of  his 
death,  retired  into  Holliein,  from  whence  they  had 
come  ;  leaving  the  army,  compofed  chiefly  of  Hol- 
fteiners,  to  be  cut  in  pieces  by  the  enraged  peafants, 
ivho  f^U  upon  them  from  every  quarter. 

Still,  however,  the  HolHeiners  kept  pofleffion  of  the 
citadels  and  fortified  places,  from  whence  Nicholas  re- 
liilved  to  diflodge  them.  He  accordingly  raifcd  a 
body  of  forces ;  attacked  and  took  Landen,  a  caflle 
fituated  on  the  river  S;;herne  :  After  which  he  laid 
ilege  to  Albeg  ;  but  the  garrifon  making  an  obilinate 
defence,  he  turned  the  fiege  into  a  blockade,  by  which 
they  were  foon  reduced  to  great  extremity.  The  go- 
vernor fent  an  exprefs  to  the  fons  of  Gerhard,  ac- 
quainting them  with  the  impoflibtlity  of  his  holding 
out  more  than  a  few  days,  without  being  relieved. 
This  determined  them  to  march  to  the  relief  of  fo  im- 
portant a  place.  They  came  up  viith  Nicholas  juft  nc 
the  governor  was  ready  to  lurrender,  but  were  defeat- 
ed ;  though  Nicholas  was  unfcjrtunately  killed  in  the 
engagement. 

Jutland  having  thus  regained  its  liberty,  the  reft  of 
the  kingdom  followed  its  example.  Zealand  firft 
openly  declared  itfelf.  Here  Henry,  Gerhard's  fon, 
maintained  feveral  garrifons  ;  and  refolved  to  defend 
his  pofTeffions  in  fpite  of  all  the  power  of  the  inhabi- 
tants. For  this  purpofe  he  drew  together  an  army  ; 
but,  in  the  mean  time,  a  tumult  arofe  among  the  pea- 
fants on  account  of  a  Dani(h  nobleman  flain  by  the 
Hoifteiners.  By  this  the  people  were  at  laft  fo  irri- 
tated, that  falling  upon  the  Hoifteiners  fvvord  in  hand, 
they  killed  300  of  them,  drove  the  reft  out  of  the 
illand,  and  chofe  Valdemar,  Chriftopher's  fon,  for  their 
fovereign. 

The  Danes  now  refumtd  their  courage  ;  the  lands 
were  cultivated,  the  famine  and  peiUlence  ceafed,  and 
the  kingdom  began  to  flourilli  as  formerly.  Matters 
continued  in  a  profperous  way  till  13S7,  when  Mar- 
garet mounted  the  throne.  She  railed  the  kingdom  to 
its  higheft  pitch  of  glory,  as  partly  by  her  addrels,  and 
partly  by  hereditary  right,  flie  formed  the  union  of 
Calraar,  by  which  ftie  was  acknowledged  fovereign  of 
Sweden,  Denmark,  and  Norway.  She  held  her  dig- 
nity with  fuch  firmnefs  and  courage,  that  (he  was  juft- 
]y  ftyled  the  Scmiramis  of  the  North.  Her  fucceflbrs 
being  deftitute  of  her  great  qualifications,  the  union  of 
Calraar  fell  to  nothing  :  but  Norway  ftill  continued 
annexed  to  Denmark.  About  the  year  1448,  the 
crown  of  Denmark  fell  to  Chriftian  count  of  Olden- 
burg, from  whom  the  prefent  royal  family  of  Denmark 
is  defcended  J  and,  in  1536,  tl;e  Proteftant  religion 
was  eftablillied  in  Denmark  by  that  wife  and  politic 
prince  Chriftian  HI. 

Chriftian  IV.  of  Denmark,  in  1629,  was  chofen  for 
the  head  of  the  Proteftant  league  formed  againft  the 
houfe  of  Auftria  :  but,  though  brave  in  his  own  per- 
fon,  he  was  in  danger  of  lofing  his  dominions ;  when 
he  was  fucceeded  in  that  command  by  the,iamous  Gu- 
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the  duties  of  the  Sound,  his  fon  Frederic  HI.  con- 
fent;d  to  accept  of  an  annuity  of  150,000  tlorlns  for 
the  whole.  The  Dutch,  after  this,  perfuaded  him  to 
declare  war  againft  Charles  Guftavus  king  of  Sweden, 
vvliich  had  almoft  coft  him  his  crown  in  1657.  Charles 
ftormed  the  fortrels  of  Fredericftadt ;  and  in  the  fuc- 
ceeding  winter,  he  marched  his  army  over  the  ice  to 
the  ifland  of  Funen,  where  he  furprifed  the  Danifti 
troops,  took  Odenfee  and  Nyburg,  and  marched  over 
the  Great  Belt  to  befiege  Copenhagen  itfelf.  Crom- 
well, the  Englifti  ufurpcr,  interpofed  ;  and  Frederic  de- 
fended his  capital  with  great  magnanimity  till  the  ly 
peace  of  Rolchild  ;  by  which  Frederic  ceded  the  pro-  Several  pro- 
vinces of  Halland,  Bleking,  and  Sconia,  the  illand  of '""'^'^'' '"'=' 
Bornholra,  Bahus,  and  Drontheim,  in  Norway,  to  the  ^^f/"  ^*'-*' 
Swedes.  Frederic  fought  to  elude  thofe  fevere  terms  ; 
but  Charles  took  Cronenburg,  and  once  more  befieged 
Copenhagen  by  fea  and  land.  The'  fteady  intrepid  con- 
daft  of  Frederic  under  thefe  misfortunes  endeared 
him  to  his  fubjefts  j  and  the  citizens  of  Copenhagen 
made  an  admirable  defence,  till  a  Dutch  fleet  arrived 
in  the  Baltic,  and  beat  the  Swedifti  fleet.  The  for- 
tune of  war  ivas  no\v  entirely  changed  in  favour  of  Fre- 
deric, who  fliowed  on  every  occafion  great  abilities, 
both  civil  and  military  :  and  having  forced  Charles  to 
raile  the  fiege  of  Copenhagen,  might  have  carried  the 
war  into  Sweden,  had  not  the  Engllfh  fleet,  under 
Montague,  appeared  in  the  Baltic.  This  enabled 
Charles  to  befiege  Copenhagen  a  third  time  ;  but 
France  and  England  oSering  their  mediation,  a  peace 
was  concluded  in  that  capital ;  by  which  the  ifland  of 
Bomholm  returned  to  the  Danes ;  but  the  ifland  of 
Rugen,  Bleking,  Halland,  and  Schonen,  remained 
with  the  Swedes.  jg 

The  year  1 660  affords   us   an   example  of  a  revolu- Remark, 
tion  almoft  unequalled  in  the  annals  of   hlftory,    viz.  j*'''^  revo- 
that  of  a  free   people  refigning  their  liberty  into  tl^e  ^"j,'°u',ifg 
hands  of  their  fovereign  \  and  of  their  own  accord,  and  y\^^„  j,  f^^. 
ivithout  the  Icaft  compulfion,  rendering  him   defpotic,  dered  abfo- 
This  was  occafioned  by  the  great  charafter  which  Fre-'u'e- 
deric  had  acquired  by  his  prudent  and  valiant  conduft 
when  Copenhagen  was   befieged   by  the  king  of  Swe- 
den ;   and  at  that  time  he  had  alfo  taken  care  to  ingra- 
tiate  himfelf   with  the  commonalty,    by   obliging  the 
nobility   to   allow  them   fome   immunities  which   they 
did  not  enjoy  before  j  allowing  them  alfo,  by  a  fpecial 
edift,  to  poflefs  lands,  and   enjoy  all  the  privileges  of 
nobility.       After   the    conclufion    of  the    treaty    with 
Sweden,  a  diet  was  fummoned  at  Copenhagen,  to  take 
into  cunfideration  the  ftate  of  the  kingdom,   ivhich  was 
now  very  much  exhaufted,  both  by  reafon  of  the  debts 
in  uhich  it  was  involved,  and  by  the  calamities  of  war. 
This  diftreffed  ftate  of  aftairs  was,  by  the  commons,  at- 
tributed to  the  nobility  ;  who  on  the  other  hand,  took 
no  care  to  conciliate  the  affeftions  of  the  inferior  claf- 
fes,  but  rather  increafed  the  difcontents  by  their  arro- 
gance.     They  had  even  the  imprudence  to  remonfirate 
againft    the    immunities   above-mentioned,    which   had 
been   granted  by  the  king  during  the  fiege.      In  confe- 
quence  of  this  the  deputies  of  the  commons  and  clergy 
united  againft  them  ;  and  being  joined  by  the  citizens 
of  Copenhagen,  formed  a  very  confiderable  party.      On 
bringing  for\vard  in  the  aflembly  the  fums  neceflary  for 
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Denmark,  the  national  exigencies,  a  general  excifc  was  piopofed 
'*  "V  by  tlie   nobles  on    every  article  of  confumpt  ;   and  to 

which  they  themfelvcs  were  willing  to  fubrait,  though, 
by  an  exprefs  law,  their  order  was  to  be  exempted 
from  all  taxes.  Tiiis  offer  was  accompanied  with  a  re- 
monflrance  to  the  king  ;  in  which  they  endeavoured,  not 
only  to  reclaim  many  obfolete  privileges,  but  to  add 
freih  immunities,  and  introduce  many  other  regula- 
tions, all  of  them  tending  to  diminilh  the  royal  prero- 
gative, and  check  the  rifmg  influence  of  the  commons 
and  clergy.  This  propofal  occalioned  great  difputes 
in  the  diet  ;  and  the  two  inferior  orders  infilled  that 
they  would  not  admit  of  any  tax  which  fliould  not  be 
levied  equally  upon  all  ranks,  without  referve  or  rellric- 
tion.  Tlie  nobles  not  only  refufed  to  comply  with  this 
propofal,  but  even  to  be  fubjeft  to  the  tax  for  more 
than  three  years  ;  pretending  that  all  taxes  whatever 
were  infringements  on  their  privileges.  Ey  way  of 
compenfation,  however,  they  propofed  new  duties  up- 
on leather  and  rtamped  paper,  and  at  laft  offered  to  pay 
a  poll-tax  for  their  peafants.  This  exchange  feenied 
at  firft  to  be  agreeable  to  the  two  inferior  eflates  :  but 
they  fuddenly  altered  their  mind,  anti  demanded  that 
the  tiefs  and  domains,  which  the  nobles  had  hitherto 
poiTeffed  exclufively,  and  at  a  very  moderate  rent, 
fhould  be  let  to  the  higheil  bidder. 

Such  a  propofal  appeared  to  the  nobles  to  be  to  the 
laft  degree  unreafonable.  They  faid  it  was  an  infraction 
of  their  deareft  privileges  ;  as,  by  the  46th  article  of 
the  coronation  oath  taken  by  Frederic,  the  poffeffion 
of  the  royal  fiefs  wts  guaranteed  to  their  order  •,  but, 
in  the  heat  of  difpute,  one  of  the  chief  fenators  having 
imprudently  thrown  out  fome  reproachful  expreflions 
againft  the  commons,  a  general  ferment  enfucd,  and 
the  aflembly  was  broken  up  in  confufion.  This  gave 
occafion  to  the  interpofition  of  the  king's  friends  ;  and 
an  idea  of  rendering  the  crowni  hereditary,  and  enlar- 
ging the  royal  prerogative,  began  to  be  fuggefted  as 
the  proper  method  of  humbling  the  nobility.  This 
was  firft  broached  by  the  biftiop  of  Zealand,  at  whofe 
houfe  a  numerous  meeting  was  held  on  the  6th  of  Oc- 
tober i66d,  where  the  fcheme  was  fully  laid  open  and 
approved  ;  an  aft  for  rendering  the  crown  hereditary 
drawn  up  ;  and  the  bcft  method  of  publicly  producing 
it  taken  into  confideration.  All  this  time  the  king 
feemed  quite  inaftive,  nor  could  he  be  prevailed  upon 
to  take  any  part  in  an  affair  which  fo  nearly  concerned 
him.  But  this  indolence  was  abundantly  compenfated 
Tjy  the  alertnefs  and  diligence  of  the  queen  j  between 
whom  and  the  lieads  of  the  party  matters  were  foon 
concerted.  On  the  morning  of  the  8th  of  Oftober, 
therefore,  the  biihop  of  Zealand  having  obtained  the 
confent  and  fignature  of  the  ccclefiaftical  deputies,  de- 
livered it  to  Naufen,  hurgomalter  of  Copenhagen  and 
fpeaker  of  the  commons.  The  latter,  in  a  moft  per- 
fuafive  fpeech,  expatiated  upon  the  wretched  ftate  of 
the  kingdom,  the  oppreffive  power  of  the  nobles,  and 
the  virtues  of  the  king  ;  concluding  whh  an  exhorta- 
tion to  the  commons,  to  fubfcribe  tlie  aft,  as  the  only 
means  of  faving  their  couiitry. 

The  exhortations  of  the  fpeaker  had  fuch  an  effeft 
upon  the  affembly,  that  they  fubfcribed  it  \vilhout  a 
fingle  diffent  ;  the  nobles  being  all  the  while  in  perfeft 
ftcurity,  and  entirely  ignorant  of  the  tranfaftion.  Next 
day    it  was  prefented  to  the  king  by  the  bifliop  and 


Naufen  ,  aad  as  tlicy  were  returning  froi.i  the  palace,  Denmailf 
they  met  the  fenator  who  had  already  given  offence  '■'  v"  "' 
to  tlie  commons.  With  him  they  Iiad  a  violent  al- 
tercation, and  were  threatened  uith  imprifonmcnt  for 
prcluraing  to  approach  the  king  ivilhout  acquainting 
the  order  of  nobles.  This  threat  was  now  altogether 
nugatory.  The  nobles  having  got  fome  intelligence 
of  w  hat  was  going  forward,  had  juft  aiVemblcd  in  order 
to  confider  of  what  was  to  be  done,  when  the  deputie* 
of  the  two  other  cftates  entered,  and  informed  them  of 
their  proceedings,  and  delivered  to  them  the  propofal 
for  rendering  the  croivn  hereditary.  By  this  declara- 
tion the  nobles  were  thrown  into  the  utmoll  confterna- 
tion  ;  but  judging  it  improper  to  put  a  negative  on  tlie 
propolal  at  prefcnt,  they  endeavoured  to  gain  time, 
and  replied,  that  through  they  willingly  gave  their  a(- 
fent  to  the  declaration,  yet  that,  as  it  vvas  a  matter  of 
great  confequence,  it  deferved  the  moft  fcrious  dif 
cuffion.  Naufen,  however,  replied,  that  the  other 
ertates  hid  already  taken  their  refolution  ;  that  thev 
would  lofe  no  time  in  debate  ;  and  that  if  the  nobles 
would  not  concur  with  them,  they  would  immediately 
repair  to  the  palace  by  themfelvcs,  where  they  had  not 
the  leaft  doubt  that  the  king  would  graciouily  accept 
their  proffer. 

In  the  mean  time  the  nobles  had  privately  difpatch- 
ed  a  mellage  to  the  king,  intimating,  that  they  were 
willing  to  render  the  crown  hereditary  to  the  male  line 
of  his  iffue,  provided  it  was  done  with  all  the  nfual  for- 
malities. But  this  propofal  did  not  prove  agreeable  to 
his  majefty,  unlefs  they  would  confirm  the  right  of  fuc- 
celTion  in  the  female  line  alfo.  He  added,  however, 
with  great  appearance  of  moderation,  that  he  by  no 
means  wilhed  to  prcfcribe  rules  for  their  conduft  ;  they 
were  to  follow  the  diftates  of  their  own  judgment  ;  but 
as  for  his  part,  he  would  owe  every  thing  to  their  free 
confent.  While  the  nobles  were  waiting  for  this  an- 
fwer,  the  other  deputies,  perceiving  that  they  iviftied 
to  keep  the  matter  in  fufpenfe,  loll  all  patience,  and 
repaired  in  folemn  procefllon  to  the  court ;  where,  be- 
ing admitted  into  the  royal  prefence,  the  matter  was 
opened  by  the  bifliop  of  Zealand.  He  addreffed  his 
majefty  on  the  refolution  taken  by  the  clergy  and  com- 
mons, offering  in  their  name  to  render  the  crown  he- 
reditary, and  to  inveft  him  with  abfolute  authority ; 
adding,  that  they  were  ready  to  facrifice  their  lives  in 
the  defence  of  an  eftablilhment  fo  lalutary  to  their  coun- 
try. His  majefty  thanked  them  for  their  favourable 
intentions  ;  but  mentioned  the  concurrence  of  the 
nobles  as  a  neceffary  condition ;  though  he  had  no 
doubt  of  this  when  they  ftiould  have  time  to  accom- 
pany the  declaration  with  all  the  neceffary  formalities  j  - 
he  affured  them  of  his  proteftion,  promifed  a  redrefs  of 
all  grievances,  and  difmiffed  them  with  an  exhortation 
to  continue  their  fittings,  until  they  ftiould  have 
brought  their  defign  to  perfeftion,  and  he  cculd  re- 
ceive their  voluntary  fubmiftiop  with  all  due  folemnity. 

On  departure  of  the  commons  from  the  place  where 
they  had  been  conferring  with  the  nobles,  the  latter 
had  been  fo  diftrafted  and  confuted,  that  they  broke 
up  without  coming  to  any  refolution,  dcfigning,  how- 
ever, to  decide  the  matter  finally  at  their  meeting  on 
the  afternoon  of  the  following  day.  But  while  tlley 
were  thus  wavering  and  irrefolute,  the  court  and  the 
popular  party  took  the  neceffary  meafures  to  force  them 
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to  a  concurrence.  This  was  effeftualiy  ilonc  by  an 
order  to  Ihut  the  gates  ;  for  by  this  they  were  fo  niucli 
difpirited,  that  they  inftantly  difpatched  deputies  to  the 
court,  with  a  meffage  that  they  were  ready  to  concur 
with  the  commons,  and  fubfcribe  to  all  the  conditions 
of  the  royal  pleafure. 

Nothing  now  remained  by  to  ratify  the  tranfaflion 
with  all  proper  folemnity.  Accordingly,  on  the  16th 
■of  Oclober,  the  ellates  annulled,  in  the  moft  folemn 
manner,  the  capitulation  or  charters  figned  by  the  king 
on  his  acceflion  to  the  throne  ;  abfolved  him  from  all 
■liis  engagements ;  and  cancelled  all  the  limitations  im- 
pofed  upon  his  fovereignty.  The  w-hole  was  concluded 
by  the  ceremony  of  doing  homage,  taking  the  new- 
oath  with  great  ceremony  ;  after  which  a  new  form  of 
government  was  promulgated  under  the  title  of  The 
Royal  Law  nf  Denmark. 

Frederic  was  lucceeded  in  1673  by  his  fon  Chriftian  V. 
who  obliged  the  duke  of  Holllein  Gottorp  to  renounce 
all  the  advantages  he  had  gained  by  the  treaty  of  Rof- 
■child.  He  then  recovered  a  number  of  places  in 
Schonen  ;  but  his  army  was  defeated  in  the  bloody 
battle  of  Lunden  by  Charles  XI.  of  Sweden.  This 
.defeat  did  not  put  an  end  to  the  war,  which  Chriftian 
obllinately  continued,  till  he  was  defeated  entirely  at 
the  battle  of  Landfcroon  ;  and  he  had  almoll  exhaufted 
his  dominions  in  his  military  operations,  till  he  was  in 
a  manner  abandoned  by  all  his  allies,  and  forced  to  fign 
a  treaty  on  the  terms  prefcribed  by  France,  in  1679. 
■Chriftian,  however,  did  not  defill  from  his  military  at- 
tempts ;  and  at  lafl  he  became  the  ally  and  fubfidiary 
of  Louis  XIV.  who  was  then  threatening  Europe  with 
■chains.  Chrillian,  after  a  vail  variety  of  treating  and 
fighting  with  the  Holfteiners,  Hamburghers,  and  other 
northern  powers,  died  in  1699.  He  was  fucceeded  by 
Frederic  IV.  who,  like  his  predeceflbrs,  maintained  his 
pretenfions  upon  Holftein  ;  and  probably  muft  have 
become  mafler  of  that  duchy,  had  not  the  Englifh  and 
Dutch  fleets  raifed  the  fiege  of  Tonningen  ;  while  the 
young  king  of  Sweden,  Charles  XII.  who  was  no  more 
than  16  years  of  age,  landed  mthin  eight  miles  of  Co- 
penhagen, to  affill  his  brother-in-law  the  duke  of  Hol- 
ftein.  Charles  probably  would  have  made  himfelf  ma- 
iler of  Copenhagen,  had  not  his  Danilh  majefty  agieed 
to  the  peace  of  Travendahl,  \vhich  was  entirely  in  the 
duke's  favour.  By  another  treaty  concluded  with  the 
ftates-general,  Frederic  obliged  himfelf  to  furnifh  a 
body  of  troops,  who  were  to  be  paid  by  the  confederates  ; 
and  who  afterwards  did  great  fervice  againfl  the  French. 

Notwithftanding  this  peace,  Frederic  was  perpetual- 
ly engaged  in  a  war  with  the  Swedes;  and  while  Charles 
was  an  exile  at  Bender,  he  marched  through  Holftein 
into  Sivedifh  Pomerania  ;  and  in  the  year  1712  into 
Bremen,  and  took  the  city  of  Stade.  His  troops, 
however,  were  totally  defeated  by  the  Swedes  at  Ga- 
defbufch,  who  laid  his  favourite  city  of  Altena  in  athes. 
Frederic  revenged  himfelf,  by  feizing  great  part  of  the 
ducal  Holftein,  and  forcing  the  Swedilh  general,  Count 
Steinbock,  to  furrender  himfelf  prifoner,  with  all  his 
troops.  In  the  year  17 1 6,  the  fuccefles  of  Frederic 
were  fo  great,  by  taking  Tonningen  and  Stralfund,  by 
driving  the  S^vedes  out  of  Norway,  and  reducing  Wif- 
mar  and  Pomerania,  that  his  allies  began  to  fufpeft  he 
was  aiming  at  the  fovereignty  of  all  Scandinavia.     Up- 


on the  return  of  Charles  of  Sweden  from  his  e.\ile,  he  DTmar* 
renewed  the  war  againft  Denmark  with  a  moll  em-  — ~v— - 
bittered  fpirit  ;  but  on  the  death  of  that  prince,  who 
was  killed  at  the  fiege  of  Fredericlhal,  Frederic  durfl: 
not  refule  the  offer  of  his  Britannic  majelty's  mediation 
bet^veen  him  and  the  crown  of  Siveden  •,  in  confequence 
of  which,  a  peace  v,-as  concluded  at  Stockholm,  which 
left  him  in  p'jfleirion  of  the  duchy  of  Slefwick.  Fre- 
deric died  in  the  year  1 730,  after  having,  two  years 
before,  feen  his  capital  reduced  to  alhes  by  an  acciden- 
tal fire.  His  fon  and  fuccefibr,  Chriftian  Frederic, 
made  no  other  ufe  of  his  power,  and  the  advantages 
with  which  he  mounted  the  throne,  than  to  cultivate 
peace  irith  all  his  neighbours,  and  to  promote  the  hap- 
pinefs  of  all  his  iubjefls,  whom  he  eafed  of  many  op- 
preffive  ta.xes. 

In  1734,  after  guaranteeing  the  Pragmatic  Sanc- 
tion, Chriftian  fent  6000  men  to  the  aftiftance  of  the 
emperor,  during  the  diipute  of  the  fuccelTion  to  the 
crown  of  Poland.  Though  he  was  pacific,  yet  he  was 
jealous  of  his  rights,  efpecially  over  Hamburgh.  He 
obliged  the  Hamburghers  to  call  in  the  mediation  of 
Pruffia,  to  abolifh  their  bank,  to  admit  the  coin  of 
Denmark  as  current,  and  to  pay  him  a  million  of  fil- 
ver  marks.  He  had,  two  years  after,  viz.  in  1738,  a 
difpute  with  his  Britannic  majefty  about  the  little 
lordlhip  of  Steinhorft,  which  had  been  mortgaged  to 
the  latter  by  the  duke  of  Holftein  Lauenburg,  and 
which  Chriftian  faid  belonged  to  him.  Some  blood 
was  fpilt  during  the  conteft  ;  in  which  Chriftian,  it  is 
thought,  never  was  in  earneft.  It  brought  on,  how-  ad  advan- 
ever,  a  treaty,  in  which  he  availed  himfelf  of  his  Bri-trgccu- 
tannic  majefty 's  predile£lion  for  his  German  domi- 'i''^^y  ^"th 
nions ;  for  he  agreed  to  pay  Chriftian  a  fubfidy  of 
70, cool,  fterling  a-year,  on  condition  of  keeping  in 
readinefs  7000  troops  for  the  proteftion  of  Hanover  : 
this  was  a  gainful  bargain  for  Denmark.  And  two 
years  after,  he  feized  fome  Dutch  Ihips  for  trading 
without  his  leave  to  Iceland  :  but  the  difference  was 
made  up  by  the  mediation  of  Sweden.  Chriftian  had 
fo  great  a  party  ii.  that  kingdom,  that  it  was  general- 
ly thought  he  would  revive  the  union  of  Calmar,  by- 
procuring  his  fon  to  be  declared  luccelTor  to  his  then 
Swediih  majefty.  Some  fteps  for  that  purpofe  were 
certainly  taken  :  but  whatever  Chriftian's  \aews  might 
have  been,  the  defign  was  fruftrated  by  the  jealouly 
of  other  powers,  who  could  not  bear  the  thoughts  of 
feeing  all  Scandinavia  fubjeft  to  one  family.  Chriftian 
died  in  1746,  w-ith  the  charafter  of  being  the  father  of 
his  people. 

His  fon  and  fucceflbr,  Frederic  V.  had,  in  1 743, 
married  the  princefs  Louifa,  daughter  to  his  Britannic 
majefty.  He  improved  upon  his  father's  plan  for  the 
happinefs  of  his  people ;  but  took  no  concern,  ex- 
cept that  of  a  mediator,  in  the  German  war.  For  it 
was  by  his  intervention  that  the  treaty  of  Clofter- 
feven  was  concluded  between  his  royal  highnefs  the 
duke  of  Cumberland  and  the  French  general  Riche- 
lieu. Upon  the  death  of  his  firft  queen,  the  mo- 
ther of  his  fucceflbr,  he  married  a  daughter  of  the 
duke  of  Brunfvrick  Wolfenbuttel ;  and  died  in  1766. 

He    was    fucceeded    on     the     throne     by     his     fon 
Chriftian   VII.    who    married    the    princefs    Carolina, 
Matilda  of  England.     But    this   alliance    proved   ex- 
tremely 


Greai  tori- 
tain. 


DEN 


[     169     ] 


DEN 


queen. 


Denmark,  tremtly    unfortunate,    which    is    generally  afcribcd  to 

'^—'y~—-'  the  intrigues  of  the  queen-do^vagcr,   mother-in-law  to 

,  .  •^'       fthe    prefent  kine.       She    is  reprefented    as  ambitious, 
Intrigues  o'        .  f  .,/-■  j  u         -a-j^i 

the  doua-   arttul,  and  deiignuig  ;  and  as  one  who  wuhed  to  have 

ger,  ajid  fet  afidc  the  king  himfelf  in  favour  of  her  own  fon  Fre- 
misiortuDes  Jeric.  On  the  arrival  of  the  young  queen,  hovrever,  Ihe 
^^^^^"""S  received  her  with  much  apparent  affeftion,  telling  her 
the  faults  of  her  hufband,  at  the  fame  time  promifing 
to  afhll  her  on  all  occafions  in  reclaiming  him  from  his 
vicious  courfes.  Thus,  under  pretence  of  kindnefs 
and  friendfliip,  (he  fowed  the  feeds  of  diflenfion  betwixt 
the  royal  pair,  before  the  unfortunate  princefs  had  the 
leail  fufpicion  of  her  danger ;  and  while  the  un- 
thinking queen  revealed  to  the  dowager  all  her  ie- 
crets,  the  latter  is  faid  to  have  placed  fpies  about  the 
king  to  keep  him  conftantly  engaged  in  riot  and  de- 
bauchery, to  which  he  was  at  any  time  too  much 
inclined.  At  laft  it  was  contrived  to  throw  a  miftrefs  in 
his  way,  whom  he  was  advifed  to  keep  in  his  palace. 
— It  was  impoflible  that  any  woman  could  pafs  fuch 
a  piece  of  conduft  unnoticed  ;  however,  in  this  affair, 
the  queen-dowager  behaved  with  her  ufual  duplicity. 
In  the  abfence  of  the  king,  (he  pretended  great  refent- 
ment  againft  him,  and  even  advifed  the  queen  not  to 
live  with  him  ;  but  as  foon  as  he  returned,  when  his 
confort  reproached  him,  though  in  a  gentle  manner, 
with  his  conduft,  (lie  not  only  took  his  part,  but  in- 
filled that  it  was  prefumptuous  in  a  queen  of  Den- 
mark to  pretend  to  direft  her  hufband's  conduft.  Not- 
withllanding  this  incendiary  behaviour,  the  queen  was 
in  a  Ihort  time  reconciled  to  her  hufband,  and  lived 
on  very  good  terms  with  him  until  (he  again  excited 
the  jealoufy  of  the  dowager,  by  afluming  to  herfelf  the 
direftion  of  that  part  of  the  public  affairs  which  the 
dowager  had  been  accuflomed  to  look  upon  as  her 
own  privilege.  For  fome  time  it  feemed  to  be  difficult 
for  her  to  form  any  eiFeftual  plan  of  revenge,  as  tl:e 
king  had  difplaced  feveral  of  her  friends  who  had  for 
fome  time  had  a  Ihare  in  the  adminiflration.  Two 
new  favourites,  Brandt  and  Struenfee,  ha3  now  appear- 
ed ;  and  as  thefe  paid  great  court  to  the  queen,  the 
dowager  took  occafion  to  infinuate,  not  only  that  the 
queen  was  harbouring  improper  defigns  with  regard 
to  the  government,  but  that  flie  had  an  intrigue  with 
Struenfee.  The  new  minifters  indeed  behaved  impru- 
dently, in  attempting  to  make  a  reformation  in  feve- 
ral of  the  departments  of  the  ftate  at  once,  inftead  of 
waiting  patiently  till  an  opportunity  (liould  offer ; 
and  in  thefe  precipitate  fchemes  they  were  certainly 
fupported  by  the  queen.  Thefe  inffances  of  want  of 
circumfpeflion  in  the  minifters  were  reprefented  by  the 
dowager  and  her  party  to  be  a  fettled  fcheme  to  make 
an  alteration  in  the  government  j  and  a  defign  was  even 
fpoken  of  to  fuperfede  the  king  as  being  incapable 
of  governing,  to  declare  the  queen  regent  during  the 
niinority  of  her  fon,  and  to  make  Struenfee  prime  mi- 
nifter. 

Thus  a  very  formidable  oppofilion  was  formed  a- 
gainft  Brandt  and  Struenfee ;  and  as  the  latter  had  made 
fome  innovations  in  the  military  department  as  well  as 
the  civil,  fome  of  the  principal  officers,  who  were  the 
creatures  of  the  dowager,  reprefented  him  as  defign- 
ing  to  overthrow  the  whole  fyftem  of  government. 
When  matters  were  brought  to  a  proper  bearing,  it 
was  at  laft  rcfolved  to  furprife  the  king  in  the  middle 
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of  the  night,  and  force  him  inftantly  to  Hgn  an  order,  Dcmsrlc. 

which  was  to   be  ready  prepared,  for  committing  tiie  >       ' 

obnoxious  pcrfons  to  feparatc  prifons,  accule  them  of 
liigh  treafon  in  general,  and  particularly  with  a  dt-fitTi 
to  dethrone  or  poifon  the  king.  If  this  could  not  fie 
properly  authenticated,  it  was  determined  to  fu'oorn 
witncflcs  to  confirm  the  report  of  a  criminal  corre- 
fpondence  between  the  queen  and  Count  Strucnfte. 
This  defign  was  executed  on  the  night  of  the  i6th  of 
January  1772,  when  a  mafked  ball  was  given  at  tlie 
court  of  Denmark.  The  queen,  after  having  danced 
molf  part  of  the  night  with  Count  Struenfee,  retired  to 
her  chamber  about  two  in  the  morning.  About  four 
the  fame  morning.  Prince  Frederic  got  up,  and  went 
with  the  queen-dowager  to  the  king's  bed-chamber, 
accompanied  by  General  Eichftedt  and  Count  Rantzau. 
Having  ordered  the  king's  valet  de  chambre  to  awake 
him,  they  informed  his  majefty,  that  the  queen,  with 
Count  Struenfee,  his  brother,  and  Brandt  one  of  the 
new  minifters,  ^vere  at  that  moment  bufy  in  drawing 
up  an  aft  of  renunciation  of  the  crown,  which  they 
would  immediately  after  compel  him  to  fign  ;  and 
therefore  there  was  a  necefTity  for  him  to  give  an  order 
for  their  arreftment.  The  king  is  faid  to  have  hefita- 
ted  for  fome  time,  and  inclined  to  refufe  tliis  f'candalous 
requifition  ;  but  at  length,  through  importunity,  and, 
according  to  fome  accounts,  being  even  threatened  in- 
to compliance,  he  confented  to  what  they  required- 
Count  Rantzau  was  difpatched  at  that  untimely  hour 
into  the  queen's  apartments,  and  immediately  executed 
the  orders  of  the  king.  The  unfortunate  princefs  was 
conveyed  in  one  of  the  king's  coaches  to  the  caftle  of 
Cronenburgh,  together  with  the  infant  princefs,  attend- 
ed by  Lady  Moftyn,  and  efcorted  by  a  party  of  dra- 
goons. Struenfee  and  Brandt  were  feized  in  their 
beds  and  imprifoned,  as  well  as  feveral  other  members 
of  the  new  adminiftration,  to  the  number  of  1 8.  The 
queen-dowager  and  her  adherents  feemed  to  aflume  tlie 
government  entirely  into  their  own  hands,  and  a  total 
change  took  place  in  the  departments  of  adminiftration. 
The  prince  royal,  fon  of  Q^ueen  Matilda,  then  in  the 
fifth  year  of  his  age,  was  put  under  the  care  of  a  lady 
of  quality  who  was  appointed  governefs,  under  the 
fuperintendency  of  the  queen  dowager.  Strueiifee  and 
Brandt  were  put  in  irons,  and  very  feverely  treated  : 
they  underwent  long  and  frequent  examinations ;  and 
Struenfee  at  laft  confefTed  that  he  had  a  criminal  inter-  j. 
courfe  with  the  queen.  Both  their  heads  were  ftruckE-iccution 
off  on  the  28th  of  April  j  but  many  of  their  partifansof  Struenfei" 
were  fet  at  liberty.  The  confefTion  of  Struenfee  is  by  ^'"^ '5"""'- 
many,  and  indeed  with  no  fmall  degree  of  probability, 
fuppofed  to  have  been  extorted  by  fear  of  the  torture, 
and  to  have  no  foundation  in  truth  ;  but  as  no  means 
were  ufed  by  the  court  of  Britain  to  clear  up  the  queen's 
charafter,  the  affair  muft  undoubtedly  wear  a  fufpici- 
ous  afpeft.  At  laft,  however,  his  Britannic  majefty 
interfered  fo  far  as  to  fend  a  fmall  fquadron  of  (hips  to 
convey  the  unhappy  princefs  to  Germany.  Here  the 
city  of  Zell  was  appointed  for  her  refidence  ;  and  in 
this  place  fhe  died  of  a  malignant  fever  on  the  loth  of 
May  1775,  aged  23  years  and  10  months. 

The    inhuman    treatment  of   this    princefs    did    not 
long  prove  advantageous  te  the  queen-dowager  and  her        23 
party  :  A  new  revolution  took  place  in  April  J784,^'''''"g^  !". 
when   the  queen-dowager's   friends  were   removed,    a!,''^''"' 
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Eermjik.  new  cour.cil  was  formed  under  the  aufpices  of  llie  prince 

*"""" royal,  and  no  inllrutnent  deemed  aulhciitic  unlefs  iign- 

ed  by  the  king  and  counterfigned  by  the  prince.  Since 
that  "time,  the  king,  who  from  the  beginning  of  Kis 
adminillration  fliowed  a  great  degree  of  incapacity, 
has  been  entirely  laid  afide  from  public  buiinefs,  and 
has  no  Ihare  in  the  government.  The  Danes  en- 
gaged on  the  fide  of  RulBa  in  her  lalt  uar  with  the 
Turks,  the  immediate  opponent  of  Denmark  being 
Sweden, 
f  The  kingdom  of  Denmark  at  prefent  is  divided  into 
fix  grand  diftrifts  or  provinces;  viz.  I.Denmark  pro- 
perly fo  called,  comprehending  the  iilinds  of  Zealand, 
Funen,  Langland,  Laaland,  Falftria,  Mona,  Samfoe, 
Arroe,  Bornholra,  Anhoult,  Leifaw,  and  that  part 
of  the  continent  called  Norlh  "Jutland.  2.  The  duchy 
of  Slefwick,  or  South  Jutland.  3.  The  duchy  of  Hol- 
llein.  4.  The  earldoms  of  Oldenburg  and  Delraenhorll. 
5.  The  kingdom  of  Norway  ;  and,  6.  Iceland,  _  with 
the  illands  "lying  in  the  northern  feas  ;  for  a  particular 
defcription  of  which  fee  thefe  articles. 

The  language  of  Denmark,  is  a  dialeft  of  the  Teu- 
tonic, and  bears  a  ftrong  affinity  to  the  Norwegian 
tongue  •,  but  is  difagreeable  to  ftrangers,  on  account  of 
the  drawling  tone  with  which  it  is  pronounced.  They 
have  borrowed  many  words  from  the  German  ;  and 
indeed  the  High  Dutch  is  ufed  in  common  difcourle 
by  the  court,  the  gentry,  and  the  burghers.  The  bet- 
ter fort  likewife  underlfand  French,  and  fpeak  it  Hu- 
ently.  The  Lutheran  doftrine  is  univerfally  embraced 
through  all  Denmark,  Sweden,  and  Norway  ;  fo  that 
there  is  not  another  feft  in  thefe  kingdoms.  Denmark 
is  divided  into  fix  diocefes,  one  in  Zealand,  one  in  Fu- 
nen, and  four  in  Jutland  :  but  the  bilhops  are,  proper- 
ly fpeaking,  no  other  than  fuperintendants,  or  primi 
mter  pares.  They  have  no  cathedrals,  ecclefiallical 
courts,  or  temporalities.  Their  bufinefs  is  to  infpeft 
the  doftrine  and  morals  of  the  inferior  clergy.  The  re- 
venue of  the  billiop  of  Copenhagen  amounts  to  about 
2000  rixdollars ;  and  this  is  the  richelT:  benefice  in  the 
kingdom.  The  clergy  are  wholly  dependent  on  the 
government.  They  never  intermeddle,  and  are  never 
employed  or  confulted  in  civil  affairs.  They  neverthe- 
lefs  have  acquired  great  influence,  and  erected  a  fort 
of  fpiritual  tyranny  over  the  minds  of  the  common 
people,  by  whom  they  are  much  revered.  They  are, 
generally  fpeaking,  men  of  exemplary  lives,  and  forae 
erudition.  Their  churches  are  kept  more  clean,  and 
better  adorned,  than  thofe  of  England  •,  the  people  are 
great  lovers  of  mufic,  and  their  organifts  commonly 
entertain  the  congregation  for  half  an  hour  before  and 
after  fervice.  The  ftate  of  literature  is  very  low  in 
Denmark.  There  is,  indeed,  an  univerfity  at  Copen- 
hagen ;  but  meanly  endowed,  and  very  ill  fupplied  with 
mailers.  Talfe  and  the  belles  lettres  are  utterly  un- 
known in  this  country,  which  yet  has  produced  fome 
men  of  great  eminence  in  mathematics  and  medicine  ; 
fuch  as  Tycho  Brahe,  Borrichius,  and  the  Bartholines. 

The  conftitution  of  Denmark  was  heretofore  of  the 
free  Gothic  original.  The  convention  of  the  eflates, 
even  including  the  reprefentatives  of  the  boors  or  pea- 
fants,  elected  a  king  for  his  perfonal  virtues,  having 
flill  a  regard  to  the  fon  of  their  late  monarch,  whom, 
however,  they  made  no  fcruple  of  letting  afide,  if  they 
deemed   him   unvr'Orthy  of  {he  royal  dignltv.     They 
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enafled  laws ;  conferred  the  great  offices  of  llate  j  de-  Dermaik 
bated  all  affairs  relating  to  commerce,  peace,  war,  and  '  \i—~' 
alliances  ;  and  occafionally  gave  their  confent  to  the 
impofition  of  neceffary  taxes.  The  king  was  no  other 
than  chief  magiftrate,  generalilTimo,  and  as  it  were 
prime  miniller  to  his  people.  His  bufinefs  was  to  fee 
juftice  adminiifered  impartially  •,  to  command  the  army 
in  time  of  war ;  to  encourage  indullry,  religion,  arts, 
and  fciences ;  and  to  watch  over  the  interefts  of  his 
fubjedls. 

In  1660,  however,  the  conftitution  was  new  model- 
led, as  has  been  already  related,  and  which  was  to  the 
following  purport.  "  The  hereditary  kings  of  Den- 
mark and  Norw^ay  fhould  be  in  effcft,  and  ought  to  be 
efteemed  by  their  fubjedls,  the  only  fupreme  head  up- 
on earth;  they  lliall  be  above  all  human  Jaws,  and  ihall 
acknowledge,  in  all  ecclefiallical  and  civil  affairs,  no  ■ 
higher  power  than  God  alone.  The  king  fliall  enjoy 
the  right  of  making  and  interpreting  the  lan-s,  of 
abrogating,  adding  to,  and  dilpenfir.g  wth  them.  He 
may  alfo  annul  all  the  laws  which  either  he  or  his  pre- 
deceflfors  Ihall  have  made,  excepting  this  royal  law, 
which  mult  remain  irrevocable,  and  be  confidered  as 
the  fundamental  law  of  the  ftate.  He  has  the  power 
of  declaring  war,  making  peace,  impofing  taxes,  and 
levying  contributions  of  all  forts,"  &c.  &c. 

Then  follow  the  regulations  for  tlie  order  of  fuccef- 
fion,  the  regency  in  cafe  of  minority,  the  majority  of 
the  king,  the  maintenance  of  the  royal  family ;  and, 
after  having  enumerated  all  the  pollible  prerogatives 
of  regal  uncircumfcribed  authority,  as  if  fufficient  had 
not  yet  been  laid  down,  it  is  added  in  the  26th  article  : 
"  All  that  we  have  hitherto  laid  of  power  and  emi- 
nence, and  fovereignty,  and  if  there  is  any  thing  fur- 
ther which  has  not  been  exprefsly  fpecified,  (hall  all  be 
compriled  in  the  following  words :  '  The  king  of 
Denmark  and  Norway  (liall  be  the  hereditary  monarch, 
and  endued  with  the  higheft  authority  ;  infomuch, 
that  all  that  can  be  faid  and  written  to  the  advantage 
of  a  Chrillian,  hereditary,  and  abfolute  king,  lliall  be 
extended  under  the  molf  favourable  interpretation  to 
the  heieditary  king  and  queen  of  Denmark  and  Nor- 
way," &c.  &c. 

The  laws  of  Denmark  are  fo  concife,  that  the  whole  La 
body  is  contained  in  one  quarto  volume,  written  in  the 
language  of  the  country.  Every  man  may  plead  his 
own  caufe,  without  employing  either  counfel  or  attor- 
ney ;  but  there  are  a  few  advocates  for  the  benefit  of 
thofe  who  cannot  or  will  not  fpeak  in  their  own  de- 
fence. The  proceedings  are  fo  fummary,  that  a  fuit 
may  be  carried  through  all  the  courts,  and  finally  de- 
cided in  13  months.  There  are  three  courts  in  Den- 
mark, and  an  appeal  lies  from  the  inferior  to  the  fupe- 
rior  tribunal.  The  lowell  of  thefe  is,  in  cities  and 
towns,  denominated  the  Byfcghds  Court ;  and  in  the 
country,  the  Herred.ifoiigds.  Caufes  may  be  appealed 
from  this  to  the  LanJIag,  or  general  head  court  for 
the  province ;  but  the  final  appeal  lies  to  the  court  of 
High-right  in  Copenhagen,  where  the  king  prefides  in 
perfon,  alTiftcd  by  the  prime  nobility.  The  judges  of 
the  two  other  courts  are  appointed  by  his  majefiy's 
letters  patent,  to  fit  and  determine  caufes  durante  bene 
p/acito.  Thefe  are  punifhable  for  any  mifdemean- 
ours  of  which  they  may  be  guilty  ;  and  when  convicted 
of  having  paiTcd  an  imjuft  fentence,  they  are  condemned 
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V '  are  very  inconfiderable,  and  paid  out  of  the  king's  trea- 

iuvy,  from  the  fines  of  delinquents,  befides  a  fmall  gra- 
tuity from  the  plaintiff  and  defendant  when  fentence  is 
paffed.  Such  is  the  peculiar  privilege  enjoyed  by  the 
city  of  Copenhagen,  that  caufes  appealed  trom  the  By- 
foglids  court,  inllcad  of  palTmg  through  the  provincial 
court,  are  tried  by  the  burgomafter  and  common  coun- 
cil ;  from  whence  they  proceed  immediately  to  the 
higheft  court  as  the  laft  refource.  Affairs  relating  to 
the  revenue  are  determined  in  the  rent-chamber  of 
Denmark,  which  is  analogous  to  our  court  of  exche- 
quer. To  another  tribunal,  compofed  of  fome  mem- 
bers from  this  rent-chamber,  from  the  admiralty,  and 
college  of  commerce,  merchants  appeal  for  redrefs 
when  their  commodities  are  feized  for  non-payment  of 
duties.  All  difputes  relating  to  the  fea  are  determined 
by  the  court  of  admiralty,  conftituted  of  commiflloners 
appointed  for  thefe  purpofes.  The  chancellary  may  be 
more  properly  termed  z.fccretary's  office.  It  confifts  of 
clerks,  who  write  and  iflue  all  the  king's  decrees  and 
citations,  tranfcribe  papers,  and  according  to  the  di- 
reftions  they  receive,  make  draughts  of  treaties,  and 
alliances  with  other  nations.  The  government  of  Den- 
mark is  very  commendable  for  the  excellent  police  it 
maintains.  Juftice  is  executed  upon  criminals  with 
great  fevetity ;  and  fuch  regulations  are  eftablifhed  as 
efFeftually  prevent  thofe  outrages  that  are  daily  com- 
mitted in  other  countries.  No  man  prefumes  to  wag 
his  tongue  againfl  the  government,  far  lefs  to  hatch 
fchemes  of  treafon.  All  the  fubjeds  are,  or  feem  to 
be,  attached  to  their  fovereign  by  the  ties  of  affe<Elion. 
Robbery  on  the  highway,  burglary,  coining  or  clip- 
ping, are  crimes  feldom  or  never  heard  of  in  Den- 
mark. The  capital  crimes  ufually  committed  are  theft 
and  manflaughter.  Such  offenders  are  beheaded  very 
dexteroufly  with  one  ffroke  of  a  fword.  1  he  exe- 
cutioner, though  infamous,  is  commonly  lich ;  be- 
caufe,  befide  the  proper  funftions  of  his  office,  he  is  em- 
ployed in  other  mean  occupations,  ^vhich  few  other 
perfons  will  undertaTie.  He,  by  means  of  his  under- 
ftrapper,  called  the  pracher,  empties  all  the  Jakes,  and 
removes  from  houfes,  ftables,  or  flreets,  dead  dogs, 
horfes,  &c.  which  no  other  Dane  would  vouchfafe  to 
J  touch  on  any  confideration  whatever. 
Slavi/h  con-  The  Danifh  nobility  and  gentry  are  all  included  in 
dition  of  the  term  nnblejfe ;  and  formerly  there  were  no  diflinc- 
the  Dani(h  tions  of  title-,  but  within  thefe  6o  or  70  years  fome 
few  favourites  have  been  dignified  ivith  the  titles  of  count 
and  baron.  Thefe,  and  thefe  only,  enjoy  the  privilege 
of  difpofing  of  their  eftates  by  will ;  though  others 
may  make  particular  difpofitions,  provided  they  have 
fufficient  intereft  to  procure  the  king's  approbation  and 
fignature.  The  noblefle  of  Denmark  formerly  lived  at 
their  own  feats  \vith  great  magnificence  ;  and  at  the 
conventions  of  effates  met  the  king  with  numerous 
and  fuperb  retinues ;  but  fince  he  became  abfolute, 
they  are  fo  impoverifhed  by  exorbitant  taxes,  that  they 
can  hardly  procure  fubfiftence  ;  but,  for  the  moft  part 
live  obfcurely  in  fome  corner  of  their  ruined  coun- 
try palaces,  unlefs  they  have  intereft  enough  to  pro- 
cure fome  employment  at  court.  They  no  longer  in- 
herit the  fpirit  and  virtues  of  their  anceftors  •,  but  are 
become  fervile,  indolent,  oftentatious,  extravagant,  and 
opprefTivj. 


fubjeifts. 
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Their  'general  charaifler  is  a  flrangt;  compofition  of  DenmaiV,. 
pride  and  meannefs,  inlolence  and  poverty.    If  any  gen-  » 

tleniau  can  find  a  purchafcr  for  his  eliate,  the  king,  by 
the  Daniih  laws,  has  a  right  to  one  third  of  the  pur- 
chafe-money  J  but  the  lands  arc  lo  burdened  with  im- 
pofitions,  that  there  would  be  !io  danger  of  an  aliena- 
tion, even  though  this  leifriflion  was  not  in  force. — 
Nay,  fome  gentlemen  in  the  ifland  of  Zealand  have  ac- 
tually offered  to  make  a  furrender  to  the  king  of  large 
trafts  of  very  fertile  land  in  the  ifland  of  Zealand,  if 
his  majefty  would  be  pleafed  to  accept  of  them  in  place 
of  the  impofitions  laid  on  them.  The  reafon  of  this  is, 
becaufe,  by  the  law  of  Denmark,  if  any  eftate  is  bur- 
dened beyond  what  it  can  bear,  the  owner  mull  make 
up  tlie  deficiency  out  of  his  other  eftates,  if  he  has  any. 
Hence  the  king  generally  refufes  fuch  offers ;  and  fome 
gentlemen  have  Ijeen  tranfported  witli  joy  when  they 
heard  that  his  majelly  had  been  "  gracioully  pleafed  to 
accept  their  whole  ellates." 

This  opprefTion  of  the  nobles  by  the  king  produces 
in  them  a  like  difpofition  to  opprefs  the  commons  5  and 
the  confequence  of  all  this  is,  that  there  is  no  part  o£ 
the  world  where  extravagance  and  dilTipation  reign  to 
fuch  a  degree.  The  courtiers  maintain  fplendid  equi- 
pages, wear  fine  clothes,  drink  a  vafl  quantity  of  French 
wine,  and  indulge  themfelves  with  eating  to  excefs. 
Such  as  derive  money  from  their  employment,  inftead 
of  purchafing  land  in  Denmark,  remit  their  cafh  to  the 
banks  of  Hamburgh  and  Amflerdam.  The  merchants 
and  burghers  tread  in  the  fleps  of  their  fuperiors ;  they 
fpend  all  their  gains  in  luxury  and  pleafure,  afraid  of 
incurring  the  fufpicion  of  affluence,  and  being  ftripped 
by  taxation.  The  peafant,  or  boor,  follows  the  fame 
example.  No  fooner  has  he  eanied  a  rix-dollar  than  he 
makes  hafte  to  expend  it  in  brandy,  left  it  fliould  fall 
into  the  hands  of  his  oppreflive  landlord.  This  lower 
clafs  of  people  are  as  abfolute  llaves  as  the  negroes  in 
the  Weft  Indies,  and  fubfift  upon  much  harder  fare. 
The  value  of  eftates  is  not  computed  by  the  number  of 
acres,  but  by  the  ftock  of  boors,  who,  like  the  timber, 
are  reckoned  a  parcel  of  the  freehold  ;  and  nothing  can 
be  more  wretched  than  the  ftate  of  tliefe  boors ;  they 
feed  upon  ftock-fith,  falted  meats,  and  other  coarfe  diet ; 
there  is  not  the  leaft  piece  of  furniture  of  any  value  in 
their  houfes,  except  feather-beds,  of  which  there  is 
great  plenty  in  Denmark,  and  which  are  ufed  not  only 
as  beds  to  lie  on,  but  as  blankets  for  covering.  After 
the  boor  has  tciled  like  a  flave  to  raife  the  king's  taxes, 
he  muft  pay  the  overplus  of  his  toil  to  his  needy  land- 
lord. Should  he  improve  his  ground  and  repair  his 
faiTn  houfe,  his  cruel  mafter  will  immediately  tranfplant 
him  to  a  barren  farm  and  a  naked  habitation,  that  he 
may  let  the  improved  ground  to  ar.other  tenant  at  a 
higher  price.  The  peafants  likewife  fuftain  a  great  deal 
of  damage  and  violence  from  the  licentious  foldiers  that 
are  quartered  in  their  houfes.  They  are  moreover  obli- 
ged to  fumilh  horfes  and  waggons  for  the  royal  family 
and  all  their  attendants,  when  the  king  makes  a  progrefi 
through  the  country,  or  removes  his  refidence  from 
one  place  to  another.  On  fuch  occafions  the  neigh- 
bouring boors  are  fummoned  to  afTemble  with  their 
cattle  and  carriages,  and  not  only  to  live  at  their  own 
expence,  but  to  bear  every  fpecies  of  outrage  from  the 
meaneft  lacquies  of  thofe  who  attend  his  majelly.  The 
warlike  fpirit  of  the  Danes  no  longer  fubfifts  j  the  com- 
Y  2  moil    ' 
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Ddiniik.  mon  people  are  mean-fpirited,  fufpicious,  and  deceitful, 

*  nor  have  they  tliat  talent  for  mechanics,  lo  remarkable 

in  lome  northern  nations.     White  the  peufants  are  em- 

ploved  in  their  labour  without  doors,  the  women  are 

occupied  at  home  in  Ipinning  yarn  for  linen,  which  is 

■2  ,         here  made  in  great  perfeftion. 

Drci.s  iic.  In  Denmark  all  perfons  of  any  rank  above  the  vul- 
gar drefs  in  the  French  talle,  and  aft'eCl  finery  ;  the 
winter-drefs  of  the  ladies  is  peculiar  to  the  country, 
very  neat,  warm,  and  becoming.  The  common  peo- 
ple are  likewife  remarkably  neat,  and  pride  them- 
lelves  in  different  changes  of  linen.  They  are  very 
little  addifted  to  jollity  and  diverlion  ;  their  whole 
amufements  confill  in  running  at  the  goofe  on  Shrove 
Tueiday,  and  in  winter  in  being  drawn  in  fledges  up- 
on the  ice.  With  refpeft  to  marriage,  the  man  and 
woman  frequently  cohabit  together  in  contrail:  long 
before  the  ceremony  is  performed ;  the  nobility  and 
gentry  pique  themfelves  on  fumptuous  burials  and 
monuments  foir  the  dead  ;  the  corpfe  is  very  often 
kept  in  a  vault,  or  in  the  chancel  of  a  church,  for 
feveral  years,  before  an  opportunity  offers  of  celebra- 
ting the  funeral. 

The  taverns  in  this  country  are  poorly  fupplied  ; 
and  he  who  diets  in  them  mult  be  contented  to  eat  in 
a  public  room,  unlefs  he  will  condefcend  to  pay  an  ex- 
travagant price  for  a  private  apartment ;  the  metropo- 
lis is  but  indifferently  furniflied  with  game  •,  the  wild 
ducks  and  plover  are  hardly  eatable  ;  but  the  hares 
are  good,  and  the  markets  fometimes  produce  tolerable 
roebuck  ;  their  fea-filh  are  not  to  be  commended  ;  but 
the  rivers  produce  plenty  of  delicious  carp,  perch,  and 
craw-filh  ;  the  gardens  of  the  gentry  are  well  provided 
with  melons,  grapes,  peaches,  and  all  forts  of  greens 
^3         and  falads  in  perfeftion. 

Army  of  The  army  of  Denmark  is  compofed,  I.  of  the  troops 

^enuaik.    q£  Denmark  and  Holllein  ;  and  2.  of  Norway. 

The  forces  of  Denmark  and  Holflein  are  divided 
into  regulars  anil  national  or  militia.  Thefe  forces 
(the  foot  and  horfe  guards  excepted,  who  are  all  regu- 
lars) are  not  feparated,  as  in  our  army,  into  diftiniEt 
regiments,  but  are  formed  in  the  following  manner  : 
Before  the  late  augmentation,  every  regiment  of  in- 
fantry, when  complete,  confifted  of  26  officers  and 
1632  privates,  divided  into  ten  companies  of  fufileers 
and  two  of  grenadiers.  Of  thefe  1632  privates,  480, 
who  are  chiefly  foreigners  enlifled  in  Germany,  are 
regulars.  The  remaining  1 1 5  2  are  the  national  mi- 
litia, or  peafants  who  refide  upon  the  eflates  of  their 
landholders,  each  eftate  furnifhing  a  certain  number  in 
proportion  to  its  value.  Thefe  national  troops  are  occa- 
fionally  exercifed  in  fmall  corps  upon  Sundays  and  ho- 
lidays J  and  are  embodied  once  every  year  for  about  17 
days  in  their  refpeflive  diftrifls.  By  a  late  addition 
of  ten  men  to  each  company,  a  regiment  of  infantry  is 
increafed  to  1778,  including  officers.  The  expence  of 
each  regiment,  which  before  amounted  to  6000I.  has 
been  raifed  by  the  late  augmentation  to  8000I.  The 
cavalry  is  upon  the  fame  footing  ;  each  regiment  con- 
fiding of  17  oflicers,  including  ferjeants  and  corporals, 
and  565  privates,  divided  into  five  fquadrons.  Of 
thefe  about  260  are  regular,  and  the  remainder  national 
troops.  The  regiments  of  foot  and  horfe-guards  are 
legulars  j  the  former  is  compofed  of  2  J  officers  and  465 


men,  in  five  companies ;  and  the  latter  of  7  officers  and  ficnmark. 
I  ;4  men,  in  two  fquadrons.  — — y— rf 

The  forces  of  Norway  are  all  national  troops  or 
militia,  excepting  the  two  regiments  of  Sandenfield 
and  Nordenfield  ;  and  as  the  peafants  of  that  kingdom 
are  free,  the  forces  are  levied  in  a  different  manner 
from  thofe  ot  Denmark.  Norway  is  divided  into  a 
certain  number  of  difl;ri£ls,  each  whereof  furnilhes  a 
foldier.  All  the  peafants  are,  upon  their  birth,  re- 
girtered  for  the  militia  ;  and  the  firil  on  the  lift  fup- 
plies  the  vacancy  for  the  dittrift  to  which  he  belongs; 
After  having  ferved  from  10  to  14  years,  they  are  ad- 
mitted among  the  invalids  ;  and  when  they  have  at- 
tained the  feniority  of  that  corps,  receive  their  difmif- 
fion.  Thefe  troops  are  not  continually  under  arms  ; 
but  are  only  occafionally  exercifed,  like  the  national 
forces  of  Denmark.  A  fixed  flipend  is  affigned  to 
the  oflicers,  nearly  equal  to  that  of  the  officers  in  the 
regulars ;  but  the  common  foldiers  do  not  receive  any 
pay,  except  when  they  are  in  aftual  fervice,  or  perform- 
ing their  annual  manoeuvres.  The  Academy  of  Land 
Cadets,  inftituted  by  Frederic  IV.  fup plies  the  army 
with  officers.  According  to  this  foundation,  74  ca- 
dets are  inftrufled  in  the  military  fciences  at  the  ex- 
pence  of  the  king.  The  whole  amount  of  the  Danilh 
troops  is  computed  at  60,000. 

From  their  infular  fituation,  the  Danes  have  always 
excelled  as  a  maritime  people.  In  the  earlier  ages, 
when  piracy  was  an  honourable  profeffion,  they  were 
a  race  of  pirates,  and  iffued  from  the  Baltic  to  the 
conquefts  of  England  and  Normandy.  And  though, 
fince  the  improvement  of  navigation  by  the  invention 
of  the  compafs,  other  nations  have  rifen  to  a  greater 
degree  of  naval  eminence,  ftill,  however,  the  Danes, 
as  they  inhabit  a  duller  of  iflands,  and  poffefs  a  large 
traft  of  fea-coaft,  are  well  verfed  in  maritime  affairs, 
and  are  certainly  the  moll  numerous,  as  well  as  the 
moft  experienced,  failors  of  the  north. 

The  greatell  part  of  the  Danifti  navy  is  ftationed  in 
the  harbour  of  Copenhagen,  which  lies  within  the  for- 
tifications J  the  depth  of  water  being  only  20  feet, 
the  fhips  have  not  their  lower  tier  of  guns  on  board, 
but  take  them  in  when  they  get  out  of  port.  Befides 
large  magazines,  each  veffel  has  a  feparate  florehoufe 
on  the  water's  edge,  oppofite  to  which  flie  is  moored 
when  in  harbour,  and  may  by  this  means  be  Inllantly 
equipped ;  the  number  of  regillered  feamen  are  near 
40,000,  and  are  divided  into  two  claffes  ;  the  firft  com- 
prifes  thofe  inhabiting  the  coafts,  who  are  allowed  to 
engage  in  the  fervice  of  merchant- ftiips  trading  to  any 
part  of  the  world.  Each  receives  8s.  annually  from 
the  crown  as  long  as  he  fends  a  certificate  of  his  be- 
ing alive  J  but  is  fubjeft  to  a  recal  in  cafe  of  war. 
The  fecond  comprehends  the  fixed  failors,  who  are 
conllantly  in  the  employ  of  the  crown,  and  amount 
to  about  4000,  ranged  under  four  divifions,  or  40 
companies  :  they  are  ilationed  at  Copenhagen  for  the 
ordinary  fervice  of  the  navy,  and  work  in  the  dock- 
yard. Each  of  them,  when  not  at  fea,  receives  8s. 
per  month,  befide  a  fufficient  quantity  of  flour  and 
other  provifions  ;  every  two  years  a  complete  luit  of 
clothes ;  and  every  year  breeches,  ilockings,  fhoes,- 
and  a  cap.  Some  of  them  are  lodged  in  barracks. 
When  they  fail,  their  pay  is  augmented    to   20s.  per 

month. 
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Drrmr,rk.  montli.     The   marine   artillery  coniifls  of  £00  men,  in 
_  Ut"""'-"-     four  divifions. 

'"      '  The  whole   navy  confiih  of  38  Ihins  of  the  line,  in- 

flivy.  eluding  9  of  50  guns  and  one  of  44,  and  20  frigates  ; 
but  if  ive  except  thofe  which  are  condemned,  and  thole 
u-hich  are  allotted  only  for  parade,  we  cannot  cllimate 
that  in  1779  the  fleet  confiftcd  of  more  than  25  lliips 
of  the  line,  and  15  frigates  fit  fur  fervice  ;  a  number, 
however,  fully  adequate  to  the  lituation  of  Denmark  : 
and  if  ive  include  the  excellence  of  the  failors,  it  mull 
32  be  efteemed  as  complete  a  navy  as  any  in  the  north. 
Reveiiue.  'j^e  revenue  of  his  Danilh  majefty  ariCes  from  taxes 

laid  on  his  own  fubjefts,  from  the  duties  paid  by  fo- 
reigners, from  his  own  eftate,  crown  lands,  and  con- 
fifcations.  The  taxes  are  altogether  arbitrary,  and 
therefore  fluftuating  ;  but  they  are  always  grievous  to 
the  fubjeft.  They  commonly  conlifl  of  cuftoms  or  toll, 
for  export  and  import  ;  of  excife  upon  the  confump- 
tion  of  wine,  fait,  tobacco,  and  all  kinds  of  provifions ; 
of  taxes  upon  marriages,  paper,  brewing,  grinding, 
and  the  exercife  of  different  profeflions  ;  of  impofitions 
on  land,  poll-money,  ground-rent  for  all  houles  in  Co- 
penhagen and  elfewhere  ;  of  money  raifed  for  main- 
taining fortifications,  and  for  a  portion  to  the  king's 
daughter  when  (he  happens  to  be  married  ;  but  this 
feldom  exceeds  100,000  rix-dollars.  One  confiderable 
article  in  the  revenue  is  the  toll  paid  by  foreign  lliips 
that  pafs  through  the  Sound,  or  Ore  Sound  (the  llrait 
between  Schonen  and  Zealand),  into  the  Baltic.  This 
was  originally  no  other  than  a  fmall  contribution, 
which  trading  nations  agreed  to  make  for  maintaining 
lights  at  certain  places,  to  direft  their  courfe  through 
the  paffage  in  dark  and  ftormy  weather.  At  the  fame  time 
thefe  trading  nations  agreed,  that  every  Ihip  ilwuld  pafs 
this  way,  and  pay  its  (hare  of  the  expence,  rather  than 
life  the  Great  Belt,  which  is  the  other  paffage,  but  un- 
provided with  any  fuch  conveniency.  In  procefs  of 
time  the  Danes  converted  this  voluntary  contribution 
into  an  exorbitant  toll,  and  even  exadled  arbitrary 
fums  in  proportion  to  the  weaknefs  of  the  nation  whofe 
(hips  they  vifited.  Thefe  exaftions  fometimes  involved 
them  in  quarrels  with  their  neighbours,  and  the  toll  was 
regulated  in  repeated  treaties. 

DENNIS,  John,  the  celebrated  critic,  was  the  fon 
of  a  reputable  tradefman  in  London,  and  born  in  the 
year  1657*  He  received  the  firft  branches  of  education 
at  the  great  fchool  in  Harrow  on  the  Hill,  were  he 
commenced  acquaintance  and  intimacy  with  many 
young  noblemen  and  gentlemeri,  who  afterwards  made 
confiderable  figures  in  public  affairs,  whereby  he  laid 
the  foundation  of  a  very  ftrong  and  extenfive  intereft, 
which  might,  but  for  his  own  fault,  have  been  of  infi- 
nite ufe  to  him  in  future  life.  From  Harrow  he  went 
to  Caius-college  Cambridge  ;  where,  after  his  proper 
(landing,  he  took  the  degree  of  bachelor  of  arts.  When 
he  quitted  the  univerfity,  he  made  the  tour  of  Eu- 
rope ;  in  the  courfe  of  which  he  conceived  fuch  a  de- 
teflation  for  defpotifm,  as  confirmed  him  ftill  more  in 
thofe  Whig  principles  which  he  had  from  his  infancy 
imbibed. 
k-  On    his  return    to    England    he    became  early  ac- 

F  quainted    with    Dryden,    Wycherly,    Congreve,     and 

Southerne  ;  whofe  converfation  infpiring  him  with  a 
paffion  for  poetry,  and  a  contempt  for  every  attainment 
that  had  not  fomething  of  the  be/ks  lettres,  diverted 
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him  from  the  acquiiilion  of  any  profitable  art,  or  the      nrr.ni'. 
exercife  of  any  profeffion.     This,    to  a  man  who  had  *< 

not  an  independent  income,  was  undoubtedly  a  misfor- 
tune :  however  his  zeal  for  the  Protellaiit  fucceffion 
having  recommended  him  to  the  patronage  of  the  duke 
of  Marlborough,  that  nobleman  procured  him  a  place- 
in  the  cuiloms  worth  120I.  per  annum  •,  which  he  en- 
joyed for  fome  years,  till  from  profufenefs  and  want  of 
economy,  he  was  reduced  to  the  nectffity  of  difpofing 
of  it  to  fatisfy  fome  very  prelling  demands.  By  the' 
advice  of  Lord  Halifax,  however,  he  r':ferved  to  him- 
felf,  in  the  fale  of  it,  an  annuity  for  a  term  of  years  ; 
which  term  he  outlived,  and  was,  in  the  decline  of  his 
life,  reduced  to  extreme  neceflity. 

Mr  Theo.  Gibber  relates  an  anecdote  of  him,  which- 
we  cannot  avoid  repeating,  as  it  is  not  only  highly  cha- 
raiflerillic  of  the  man  whofe  affairs  we  are  now  confi- 
dering,  but  alio  a  ftiiking  and  melancholy  inftance, 
among  thoufands,  of  the  dillrefsful  predicaments  into 
which  men  of  genius  and  literary  abilities  are  perhaps  ■ 
apter  than  any  others  to  plunge  themlelves,  by  paying 
too  (light  an  attention  to  the  common  concerns  of  life, 
and  their  own  mofl  important  interefls.  "  After  that 
he  was  worn  out  (fays  that  author)  with  age  and  po- 
verty, he  refided  within  the  verge  of  the  court,  to  pre- 
vent danger  from  his  creditors.  One  Saturday  night' 
he  happened  to  faunter  to  a  public  houfe,  which  in  a 
ihort  time  he  difcovered  to  be  without  the  verge.  He 
was  fitting  in  an  open  drinking-room,  when  a  man  ot 
a  fufpicious  appearance  happened  to  come  in.  There 
was  fomething  about  the  man  which  denoted  to  Mr 
Dennis  that  he  was  bailiff.  This  (truck  him  with 
a  panic  ;  he  was  afraid  his  liberty  was  at  an  end  ; 
he  fat  in  the  utmofl  folicitude,  but  durft  net  olier  to 
(lir  left  he  Ihould  be  feized  upon.  After  an  hour  or 
two  had  paffed  in  this  painful  anxiety,  at  lall  the  clock 
llruck  twelve  ;  when  Mr  Dennis,  in  an  ecftafy,  cried 
out,  addreffing  himfelf  to  the  fufpefled  perfon,  "  Now, 
Sir,  bailiff  or  no  bailiff,  I  don't  care  a  farthing  for 
you,  you  have  no  power  now."  The  man  was  a(lo- 
nilhed  at  his  behaviour  ;  and  uhen  it  was  explained  to 
him,  was  fo  much  affronted  with  the  fufpicion,  that 
had  not  Mr  Dennis  found  his  protedlion  in  age,  he 
would  probably  have  fmarted  for  his  miftaken  opinion. 
A  (Irong  piflure  of  the  effedls  of  fisar  and  apprehen- 
fion,  in  a  temper  naturally  fo  timorous  and  jealous  as 
Mr  Dennis's  •,  of  which  the  following  is  a  dill  more 
whimfical  inftance.  In  1 704  came  out  his  favourite 
tragedy,  "  Liberty  Afferted  •,"  in  which  were  io  many 
ftrokes  on  the  French  nation,  that  he  thought  they 
were  never  to  be  forgiven.  He  had  worked  himfeU 
into  a  perfuafion  that  the  king  of  France  would  infift 
on  his  being  delivered  up,  before  he  would  confent  to 
a  peace  •,  and  full  of  this  idea  of  his  own  importance, 
when  the  congrefs  was  held  at  Utrecht,  ■  he  is  faid  to 
have  waited  on  his  patron  the  duke  of  Marlborough, 
to  defire  that  no  fuch  article  miglit  be  ftipulated.  The 
duke  told  him  he  had  really  no  intereft  then  with  the 
miniftry  j  but  had  made  no  fuch  provifion  for  his  own 
fecurity,  though  he  could  not  help  thinking  he  had- 
done  the  French  as  much  injury  as  Mr  Dennis  himfelf. 
Another  (lory  relating  to  this  affair  is,  that  being  at  a 
gentleman's  houfe  on  the  coaft  of  Suliex,  and  walking 
one  day  on  the  fea-(hore,  he  faw  a  (hip  failing,  as  he 
fancied,  towards  him  j  he  inflantly  fet  out  for  Londen; 
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in  tKe  fancy  that  he  was  betrayed  ;  and  congratulating 
himfclf  on  his  cfcape,  gave  out  that  his  friend  had  de- 
coyed him  down  to  his  houfe,  to  furrender  him  up  to 
the  French. 

Mr  Dennis,  partly  through  a  natural  peevirtmefs 
and  petulance  of  temper,  and  partly  perhaps  for  the  • 
ikkc  of  procuring  the  means  of  fubfillence,  was  conti- 
nually engaged  in  a  paper-war  with  his  contemporaries, 
ivhom  he  ever  treated  with  the  utmoft  feverity  :  and, 
though  many  of  his  obfervations  were  jud:cious,  yet, 
lie  ufually  conveyed  them  in  language  fo  fcurrilous  and 
abulive,  as  deft royed  their  intended  eft'eft  ;  and  as  his 
attacks  were  almoll  always  on  perfons  of  iupeiior  abi- 
I'tics  to  hirafelf,  viz.  Addifon,  Steele,  and  Pope,  their 
replies  ufually  turned  the  popular  opinion  fo  greatly 
againft  him,  that,  by  irritating  his  tefty  temper  the 
more,  it  rendered  him  a  perpetual  torment  to  himfelf ; 
till  at  lengtli,  after  a  long  life  of  viciiruudes,  difappoint- 
ments,  and  turmoils,  rendered  wretched  by  Indifcre- 
tion,  and  hateful  by  malevolence,  having  outlived  the 
reverfion  of  his  elfate,  and  reduced  to  dillrels,  from 
which  his  having  been  daily  creating  enemies  had  left 
him  fcarcely  any  hopes  of  relief,  he  ivas  compelled  to 
what  rauft  be  the  mod  irkfome  lituation  that  can  be 
conceived  in  human  life,  the  receiving  obligations 
from  thofe  whom  he  had  been  continually  treatmg  ill. 
In  the  very  clofe  of  his  days,  a  play  was  aded  for  his 
benefit  at  the  little  theatre  in  the  Hay-market,  procu- 
red through  the  united  intereils  of  Meflrs  Thomfon, 
Mallet,  and  Pope  ;  the  laft  of  whom,  notwithftanding 
the  grofs  manner  in  which  Mr  Dennis  had  on  many 
occalions  ufed  him,  and  the  long  warfare  that  had  fub- 
fifted  between  them,  interefted  himfelf  very  warmly 
for  him ;  and  even  wrote  an  occafional  prologue  to 
the  play,  which  ivas  fpoken  by  Mr  Cibber.  Not  long 
after  this,  viz.  on  the  6th  of  January  1733,  he  died, 
being  then  in  the  77th  year  of  his  age. 

Mr  Dennis  certainly  was  poflefled  of  much  erudi- 
tion, and  a  confiderable  (hare  of  genius.  In  profe,  he 
is  far  from  a  bad  writer,  where  abufe  or  perfonal  fcur- 
rility  does  not  mingle  itfelf  with  his  language.  In 
verfe,  he  is  extremely  unequal ;  his  numbers  being  at 
fome  times  fpirited  and  harmonious,  and  his  fubjeCls 
elevated  and  judicious ;  and  at  others  Hat,  harlh,  and 
puerile. — As  a  dramatic  author,  he  certainly  deferves 
not  to  be  held  in  any  confideration.  It  was  jullly  faid 
of  him  by  a  wit,  that  he  was  the  moft  complete  in-  • 
(IruSor  for  a  dramatic  poet,  iince  he  could  teach  him 
to  diftinguilh  good  plays  by  his  precepts,  and  bad  ones 
by  his  examples. 

DENOMINATION  (from  denomino,  aide  andwo- 
men,  "  a  name)  ;"  a  name  impofed  upon  any  thing, 
ufually  exprelTmg  fome  quality  predominant  therem. 

DENOMINATOR,  in  Arithmetic,  a  term  ufed  in 
fpeaking  of  fraftions.      See  ARITHMETIC,  N°  21. 

Denominator  of  a  ratio.  Is  the  quotient  arifing  from 
the  divifion  of  the  antecedent  by  the  confequent.  Thus, 
6  is  the  denominator  of  the  ratio  30  to  5  ;  becaufe  30 
divided  by  5  gives  6.  This  is  otherwife  called  the  ex- 
ponent of  the  ratio, 

DENSITY  of  Bodies,  is  that  property  direaiy 
oppofite  to  rarity,  whereby  they  contain  fuch  a  quan- 
tity of  matter  under  fuch  a  bulk. 

Accordingly,  a  body  is  faid  to  have  double  or  triple 
the    denfity   of  another  body,  ^vhen  their  bulk    being 
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equal,  the  quantity  of  matter  is  in  the  one  double  or     Dciifity 
triple  the  quantity  of  matter  in  the  other.  II. . 

Density  of  the  Air,  is  a  property  that  has  employ- ''^';"_"'"'^^'. 
ed    the   later  philofophers,  fmce    the  difcovery  of  the 
Torricellian  experiment. 

It  is  demonftrated,  that  in  the  fame  vefTel,  or  even 
in  vefiels  communicating  with  each  other,  at  the  fame 
dilfance  fronr  the  centre,  the  air  has  everyirhere  the 
fame  denfity.  The  denfity  of  air,  cictcris  paribus,  in- 
creales  in  proportion  to  the  comprefling  power.  Hence 
the  inferior  air  is  denfer  than  the  fuperior ;  the  denfity, 
liowever,  of  the  lower  air  is  not  proportional  to  the 
weight  of  the  atmofphere,  on  account  of  heat  and  cold, 
and  other  caufes  perhaps,  which  make  great  alterations 
in  denfity  and  rarity.  However,  from  the  elallicity  of 
the  air,  its  denfity  muft  be  always  different  at  different 
heights  from  the  earth's  furface  ;  for  the  lower  parts 
being  prcffed  by  the  weight  of  thofe  al»ove,  will  be 
made  to  accede  nearer  to  each  other,  and  the  more  ib 
as  the  weight  of  the  incumbent  air  is  greater.  Hence 
the  denfity  of  the  air  is  greateft  at  the  earth's  furface, 
and  decreafes  upwards  in  geometrical  proportion  to  the 
altitudes  taken  in  arithmetical  progreffion. 

If  the  air  be  rendered  denfer,  the  v.'eight  of  bodies 
in  It  Is  dimlnilfied  ;  if  rarer,  increafed,  becaufe  bodies 
lofe  a  greater  part  of  their  iveight  in  denfer  than  In 
rarer  mediums.  Hence,  if  the  denfity  of  the  lir  be 
fenfibly  altered,  bodies  equally  heavy  in  a  rarer  air,  If 
their  fpecific  gravities  be  confiderably  different,  will 
lofe  their  equilibrium  in  the  denfer,  and  the  fpecifically 
heavier  body  will  preponderate.     See  Pneumatics. 

DENTALIUM,  a  fliell-fi(h  belonging  to  the  order 
of  vermes  teftacea.      See  CoNCHOLOGY  Index. 

DENT  ARIA,  tooth-wort,  or  Tooth-violet :  A 
genus  of  plants  belonging  to  the  tetradynamia  clafs  ; 
and  in  the  natural  method  ranking  under  the  39th  or- 
der, Siliquofcv.     See  Botany  Index. 

DENTATUS,  Curius,  a  renowned  difinterefted 
Roman  general,  whofe  virtues  render  him  more  me- 
morable than  even  his  great  military  reputation,  flou- 
riflied  272  years  B.  C.  He  was  thrice  conful ;  he 
conquered  the  Samnites,  Sabines,  and  Lucanians ;  and 
gave  each  citizen  40  acres  of  land,  allowing  himfelf 
no  more.  The  ambaffadors  of  the  Samnites  making 
him  a  vlfit,  found  him  boHing  turnips  in  a  pipkin  j 
upon  which  they  offered  him  gold  to  come  over  to 
their  IntereiJ  ;  but  he  told  them,  his  defign  was  not  to 
grow  rich,  but  to  command  thofe  who  were  fo.  He 
defeated  Pyrrhus  near  Tarentum,  and  received  the  ho- 
nour of  a  triumph. 

DENTELLA,  in  Botany,  a  genus  of  plants  be- 
longing to  the  pentandria  clafs.     See  Botany  Index. 

DENTILES,  or  Dentils,  in  ArchiteBure,  an  or- 
nament in  comiches  bearing  fome  refemblance  to  teeth, 
particularly  ufed  In  the  Ionic  and  Corinthian  orders. 
See  Architecture. 

DENTIFRICE,  in  Medicine,  a  remedy  for  the 
teeth.  There  are  various  kinds  5  generally  made  of 
earthy  fubftances  finely  pounded,  and  mixed  with  alum, 
or  fome  other  faline  fubftances  j  but  thefe  are  perni- 
cious on  account  of  their  wearing  a^^■ay  the  enamel 
of  the  teeth,  but  more  efpecially  by  the  feptic  quality 
with  which  thefe  earthy  fubftances  are  endowed.  On 
this  account,  a  portion  of  Peruvian  bark  finely  pound- 
ed is  no^v  commonly  added,  ^vhich  anfwers  the  double 
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■  purpoie  of  cleaning  the  teeth,  and  preferving  them  after- 
wards from  corruption. 

DENTISCALPRA,  in  Surgenj,  an  inftrument  for 
fcouring  yellow,  livid,  or  black  teeth  ;  to  which  being 
J  applied  near  the  gums,  it  fcrapes  off  the  foul  morbid 
crull. 

DENTITION,  the  breeding  or  cutting  the  teeth  in 
children.     See  Medicine  Index. 

DENUNCIATION,  a  folemn  publication  or  pro- 
mulgation of  any  thing. 

All  veflels  of  enemies  are  lawful  prizes,  after  denun- 
ciation or  proclamation  of  war.  The  defign  of  the  de- 
nunciation of  excommunicated  perfons  is,  that  the  fen- 
tence  may  be  the  more  fully  executed  by  the  perfon's 
being  more  known. 

Denunciation  at  the  Horn,  in  Scots  Law.  See  Law 
Index, 

DENYS  THE  LITTLE-.       See  DiONYSIUS. 

Denys,  St,  a  famous  tou'n  of  France,  in  the  de- 
partment of  Paris.  Here  is  an  ancient  and  magnifi- 
cent church,  in  which  were  the  tombs  of  many  of  the 
French  kings  ;  and  in  the  treafury,  among  other  cu- 
riolitics,  the  fwords  of  St  Lewis  and  the  Maid  of  Or- 
leans, and  the  fceptre  of  Charlemagne.  The  abbey  of 
the  late  Beneditlines,  n  magnificent  piece  of  modern 
architefture,  has  more  the  appearance  of  a  palacd  than 
a  convent.  In  1 793,  after  the  abolition  of  royalty, 
the  royal  tombs  in  the  church  were  all  deftroyed  ;  and 
the  name  of  the  town  was  changed  to  that  of  Fran- 
ciade.  It  is  feated  on  the  river  Crould,  near  the  Seine, 
five  miles  north  of  Paris.  E.  Long.  2.  26.  N.  Lat. 
48.  56. 

DEOBSTRUENTS,  in  Pharmacy,  fuch  medicines 
as  open  obftruftions.     See  Detergent. 

DEODAND,  in  our  cuftoms,  a  thing  given  or  for- 
feited as  it  were  to  God,  for  the  pacifitation  of  his 
wrath  in  a  cafe  of  mifadventure,  whereby  a  Chrillian 
foul  comes  to  a  violent  end  without  the  fault  of  any 
reafonable  creature. 

As,  if  a  horfe  flrike  his  keeper  and  kill  him  ;  if  a 
man,  in  driving  a  cart,  falls  fo  as  the  cart-wheel  runs 
over  him,  and  preffes  him  to  death  ;  if  one  be  felling  a 
tree,  and  gives  warning  to  the  (landers  by  to  look  to 
themfclves,  yet  a  man  is  killed  by  the  fall  thereof;  in 
the  firil  cafe,  the  horfe  ;  in  the  fecond,  the  cart-wheel, 
cart,  and  horfes ;  and  in  the  third,  the  tree,  is  Deo  dan- 
dur,  "  to  be  given  to  God,"  that  is,  to  the  king,  to  be 
diftributed  to  the  poor  by  his  almoner,  for  expiation  of 
this  dreadful  event ;  though  effefted  by  irrational,  .nay, 
fenfelefs  and  deadly  creatures. 

Omnia  qme  movent  ad  mortem  funt  Deodanda : 
V/hat  moves  to  death,  or  kills  him  dead,. 
Is  Deodand,  and  forfeited. 

This  law  feems  to  be  an  imitation-  of  that  in  E.xodus, 
chap.  x.xi.  "  If  an  ox  gore  a  man  or  a  woman  with 
his  horns,  fo  as  they  die;  the  ox  (hail  be  Honed  to 
death,  and  his  fle(h  not  be  eaten  ;  fo  fliall  his  owner  be 
innocent." 

Fleta  fays,  the  Deodand  is  to  be  fold,  and  the  price 
diftributed  to  the  poor,  for  the  foul  of  the  king,  his  an- 
ceflors,  and  all  faithful  people  departed  this  life. 

DEPHLEGMATION,  is  an  operation  by  which 
thefuperabundant  water  of  a  body  is   taken  from  it.; 
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and  it  is  principally  effefted  by  evaporation  or   diftilla-Dephlojifl 
tion.     Dephlegmation  is  alfo  called  Concentration,  par-     "cated 
ticularly  when  acids  are    the    fubjeft.      See  CosxEN- 

TRATION. 

DEPHLOGISTICA  TED,  in  ChemiJInj,  anything 
deprived  of  the  phlogilfon  fuppofed  to  be  contained  in 
it. 

Dephlogisticatrd  Air,  is  the  fame  with  oxygen 
gas  of  modern  chemiftry,  and  is  an  invifible  elallic 
Huid,  of  fomewhat  greater  fpecitic  gravity  than  that  of 
the  common  atmofphere,  and  capable  of  iupporting 
animal  life  and  flame  for  a  much  longer  time  than  the 
air  we  commonly  breathe.  See  Oxygen,  Chemistry 
Index. 

DEPILATORY  medicines,  thofe  applied  jn  or- 
der to  take  off  the  hair :  fuch  are  lime  and  orpiment 
known  to  be,  but  which  ought  to  be  ufed  with  great 
caution. 

DEPONENT,  in  Latin  grammar,  a  term  applied 
to  verbs  which  have  aftive  fignifications,  but  paflive 
terminations  or  conjugations,  .and  want  one  of  their 
participles  paflive. 

Deponent,  in  the  Lavo  of  Scotland,  a  perfon  who 
makes  a  depofition.     See  Deposition. 

DEPOPULATION,  the  a6t  of  diminifliing  the 
number  of  people  in  any  country^ .  whether  by  war, 
difeafe,  or  political  caufes. 

DEPORTATION,  a  fort  of  banilhment  ufed  by 
the  Romans,  whereby  fome  illand  or  other  place  was 
allotted  to  a  criminal  for  the  place  of  his  abode,  with 
a  prohibition  not  to  ftir  out  of  the  fame  on  pain  of 
death. 

DEPOSIT,  among  civilians,  fomething  that  is  com- 
mitted to  the  cuflody  of  a  perfon,  to  be  kept  without 
any  reward,  and  to  be  returned  again  on  demand. 

DEPOSITARY,  in  Laiv,  a  perfon  intrufted  as 
keeper  or  guardian  of  a  depofit, 

DEPOSITION,  in  Law ,  the  teftimony  given  in 
court  by  a  witnefs  upon  oath. 

Deposition  is  alfo  ufed  for  the  fequenrating  or  de- 
priving a  perfon  of  his  dignity  and  office. 

This  depofition  only  differs  from  abdication,  in  that 
the  lattei'  is  -fuppofed  voluntary,  and  the  aft  of  the  dig- 
nitary or  officer  himfelf ;  and  the  former  of  compulfion, 
being  the  aft  of  a  fuperior  power,  whofe  authority  ex- 
tends thereto.  Some  fay  the  depofition,  and  fome  the 
abdication,  of  King  James  II. 

Depofition  does  not  differ  from  deprivation  :  we 
fay,  indifferently,  a  depofed  or  deprived  bilhop,  offi- 
cial, &c. 

Depofition  differs  from  fufpenfion,  in  that  it  abfolute- 
ly  and  for  ever  ftrips  or  diverts  a  prieft,  &c.  of  all  dig- 
nity, office,  &c.  whersas  fufpenfion  only  prohibits,  or 
reftrains,  the  exercUe  thereof. 

Depofition  only  differs  from  degradation,  in  that 
the  latter  is  more  formal,  and  attended  with  more 
circumftances,  than  the  former  :  but  in  effeft  and 
fubftance  they  are  the  fame  ;  thofe  additional  circum- 
llances  being  only  matter  of  Ihow,  firll  fet  on  foot  out 
of  zeal  and  indignation,  and  kept  up  by  cuftom,  but 
not  warranted  by  the  laws  or  canons.  See  Degr.a.- 
D.vnoN. 

DEPRECATION,  in  Rhetoric,  a  figure  thereby 
the  orator  invokes  the  aid  and  afliftance  of  fome  one  ; 
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or  prays  for  fomc  great  evil  or  puniiLment  to  be- 
t;il  him  who  fpeaks  falfely,  eithtr  himfclf  or  his  adver- 
fary. 

DEPRECATORY,  or  DErRF.CATivE,  in  Theology, 
a  term  applied  to  the  manner  of  performing  fome  cere- 
monies in  the  form  of  prayer. 

The  form  of  abfohition  is  deprecative  in  the  Greek 

church,  being  conceived  in  thefe  terms.  May  God  ab- 

fnhe  ijou  :  ivhereas  it  is  in  the  declarative   form   in  the 

Latin  church,  and  in  fome  of  the   reformed  churches, 

/  ahfolve  you. 

DEPRESSION  of  the  Pole.  When  a  perfon  fails 
or  travels  towards  the  equator,  he  is  faid  to  deprefs  the 
pole  ;  becaufe  33  many  degrees  as  he  approaches  nearer 
the  equator,  fo  many  degrees  will  the  pole  be  nearer 
the  horizon.  This  phenomenon  arfes  from  the  fpheri- 
cal  figure  of  the  earth. 

Depression  of  a  Star,  or  of  the  Sun,  is  its  diflance 
below  the  horizon  ;  and  is  meafured  by  an  arc  of  a  ver- 
tical circle,  intercepted  between  the  horizon  and  the 
place  of  the  (lar. 

Depression  of  the  Vijible  Horixon,  or  Di/>  of  the  Ho- 
rizon, denotes  its  finking  or  dipping  below  the  true 
horizontal  plane,  by  the  obferver's  eye  being  raifed 
above  the  furface  of  the  fea  ;  in  confequence  of  which, 
the  obferved  altitude  of  an  objedl  is  by  fo  much  too 
great. 

DEPRESSOR,  or  Deprimens,  in  Anatomy,  a  name 
applied  to  feveral  mufcles,  becaufe  they  deprefs  the  parts 
they  are  fattened  to. 

DEPRIVATION,  in  the  common  law,  the  aft  of 
bereaving,  diverting,  or  taking  away  a  fpiritual  pro- 
motion or  dignity  :  as  when  a  bifhop,  vicar,  prebend, 
or  the  like,  is  depofed  or  deprived  of  his  preferment, 
for  fome  matter,  or  fault,  in  faft,  or  in  law.  See  De- 
position. 

Deprivation  is  of  two  kinds  ;  a  bettefcio,  et  ah  officio. 

Deprivation  a  benefcio  is,  when  for  fome  great 
crime  a  minifter  is  wholly  and  for  ever  deprived  of  his 
living  or  preferment  ;  which  differs  from  fufpenfion,  in 
that  the  latter  is  only  temporary. 

Deprivation  ah  officio  is,  when  a  minifter  is  for 
ever  deprived  of  his  order  ■,  which  is  the  fame,  in  reali- 
ty, with  ivhat  we  otherwife  call  depofition  and  degra- 
dation;  and  is  ufually  for  fome  heinous  crime  deferving 
death,  and  is  performed  by  the  biihop  in  a  folemn  man- 
ner.    See  Degradation. 

DEPTFORD,  a  tovra  of  Kent  in  England,  confi- 
derable  for  its  fine  docks,  and  for  the  king's  yard  and 
florehoufes.  It  was  anciently  called  Weft  Greenwich. 
It  is  divided  into  Upper  and  Lower  Deptford,  and  has 
two  parilh  churches.  Here  is  an  hofpital,  incorporated 
by  Henry  VIII.  called  Trinity  houfe  of  Deptford  Strond. 
The  brethren  of  the  Trinity  Houfe  hold  their  corpora- 
tion by  this  hofpital,  and  are  obliged,  at  certain  times, 
to  meet  here  for  bufinefs.  It  contains  ii  houfes  ;  a 
more  modern  ftru£lure,  and  a  finer  one,  called  Trinity 
Hofpital,  contains  38.  Both  thefe  are  for  decayed  pi- 
lots, or  mafters  of  ihips,  or  their  widows,  who  have  a 
handfome  monthly  allowance.  Deptford  is  four  miles 
eaft  of  London.      E.  Long.  0.4.  N.  Lat.  51.  30. 

DEPTH,  the  meafure  of  any  thing  from  the  furface 
downivards. 

Meafuring  of  Depths  by  the  Barometer,  depends  on 
the  fame  principles  on  which  heights  are  meafured  by 
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the  fame  inftrumeat.  The  menfuration  of  depths  being 
chiefly  applied  to  mines,  is  ftill  more  precarious  than 
the  menfuration  of  heights,  on  account  of  the  various 
kinds  of  vapours  with  which  the  fubterraneous  regions 
are  filled.  JJut  for  a  particular  account  of  thefe  diffi- 
culties, with  the  belt  methods  of  obviating  them,  fee 
Barometer  and  Mines. 

Depth  of  a  Squadron,  or  Battalion,  is  the  num- 
ber of  men  in  a  file  ;  which  in  a  fquadron  is  three, 
and  in  a  battalion  generally  fix.  See  SQUADRON, 
File,  &c. 

We  fay,  the  battalion  was  drawn  up  fix  deep;  the 
enemy's  horfe  was  drawn  up  five  deep. 

DEPURATION,  is  the  freeing  of  any  fluid  from  its 
heterogeneous  matter  or  feculence.  It  is  of  three  kinds  : 
I.  Decantation  j  which  is  performed  by  letting  the  li- 
quor to  be  depurated  ftand  for  fome  time  in  a  pretty  deep 
veifel,  till  the  grofs  fediment  has  fallen  to  the  bottom  ; 
after  which  the  clear  fluid  is  poured  off.  2.  Defpuma- 
tion ;  which  is  performed  by  means  of  the  whites  of 
eggs,  or  other  vifcid  matter,  and  is  alfo  called  clarifi- 
cation. 3 .  Filtration  ;  which  is  effefted  by  pafling 
the  fluid  through  cloth  or  porous  paper. 

DEPURATORY  fever,  a  name  given  by  Syden. 
ham  to  a  fever  which  prevailed  much  in  the  years  1661, 
1662,  1663,  and  1664.  He  called  it  depuratory,  be- 
caufe he  fuppofed  that  nature  regulated  all  the  fymp- 
toms  in  fuch  a  manner,  as  to  fit  the  febrile  matter,  pre- 
pared by  proper  conco£lion,  for  expulfion  in  a  certain 
time,  either  by  a  copious  fweat  or  a  freer  perfpira- 
tipn. 

DEPUTATION,  a  milTion  of  feka  perfons,  out  of 
a  company  or  body,  to  a  prince  or  affembly,  to  treat  of 
matters  in  their  name. 

DEPUTY,  a  perfon  fent  upon  fome  bufinefs  by  fome 
community. 

Deputy  is  alfo  one  that  exercifes  an  office  in  ano- 
ther's righ.t  •,  and  the  forfeiture  or  mifdemeanour  of 
fuch  deputy  Ihall  caufe  the  perfon  whom  he  reprefents 
to  lofe  his  office. 

DEPUTATUS,  among  the  ancients,  a  name  ap- 
plied to  perfons  employed  in  making  armour;  and 
likewife  to  brifk  aftlve  people,  whofe  bufinefs  was  to 
take  care  of  the  wounded  in  engagements,  and  carry 
them  off  the  field. 

DER,  a  fyllable  frequently  prefixed  to  the  names  of 
places  in  England.  It  is  faid  to  fignify  that  fuch  were 
formerly  places  where  wild  beafts  herded  together,  fo 
called  from  the  Saxon,  deop,  fero,  unlefs  the  fituation 
was  near  fome  river. 

DERBEND,  a  ftrong  town  of  Afia,  in  Perfia,  faid 
to  have  been  founded  by  Alexander  the  Great.  The 
walls  are  built  with  ftones  as  hard  as  marble  •,  and  near 
it  are  the  remains  of  a  wall  which  reached  from  the 
Cafpian  to  the  Black  fea.  It  is  feated  near  the  Cafpian 
fea,  at  the  foot  of  Mount  Caucafus.  E.  Long.  50.  o. 
N.  Lat.  42.8. 

DERBY,  the  capital  of  a  county  of  the  fame  name 
in  England.  It  is  thought  to  have  received  its  name 
for  being  formerly  a  park  or  Ihelter  for  deer ;  and 
what  makes  this  fuppofition  more  probable  is,  that  the 
arms  of  the  toivn  confift  of  a  buck  couchant  in  a  park. 
It  is  very  ancient,  having  been  a  royal  borough  in  the 
time  of  Edward  the  Confeflbr.  At  prefent  it  is  a  neat 
town,  very  populous,  and  fends  two  members  to  par- 
liament. 
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man  bones  of  a  monflrous  fize  have  fometiracs  been 
found.  The  trade  confifts  in  wool,  corn,  malt,  and 
ale,  of  which  confiderable  quantities  are  fent  to  Lon- 
don. Here  alfo  is  that  curious  machine  for  throwing 
fdk,  the  model  of  which  Sir  Thomas  Lombe,  at  the 
hazard  of  his  life,  brought  from  Italy.  Before  that 
time,  the  Englilh  merchants  ufed  to  purchafe  thrown 
filkb  of  the  Itahans  for  ready  money.  But  by  the 
help  of  this  wonderful  machine,  one  hand-mill  will 
twill  as  much  filk  as  50  people  could  do  without  it.  It 
works  73,726  yards  of  filk  every  time  the  water-whoel 
goes  round,  which  is  thrice  in  a  minute.  The  houfe 
in  which  it  is  contained  is  five  or  fix  ftories  high,  and 
half  a  quarter  Tof  a  mile  in  length.  When.Sir  Thomas's 
j)atent  expired  in  1732,  the  parliament  were  fo  fenfible 
of  the  value  and  importance  of  the  machine,  that  they 
granted  him  a  farther  recompenfe  of  14,0001.  for  the 
hazard  and  expence  he  had  incurred  in  introducing  and 
erefting  it,  upon  condition  he  ftiould  allow  an  exa£l 
model  of  it  to  be  taken.  This  model  is  depofited  in 
the  Tower  of  London,  in  order  to  prevent  lo  curious 
and  important  an  art  from  being  loll.  The  town  of 
Derby  is  watered  by  a  river  and  a  brook  ;  the  latter 
of  which  has  nine  bridges  over  it,  the  former  only 
one.  Derby  gives  title  of  earl  to  the  noble  family  of 
Stanley,  being  the  fecond  earldom  in  Engand.  W. 
Long.  I.  45.  N.  Lat.  52.  57. 

DERBYSHSRE,  a  county  of  England,  bounded  on 
the  eaft  by  Nottinghamfhire,  and  a  part  of  Leiceftcr- 
ihire,  which  laft  bounds  it  alfo  on  the  fouth.  On  the 
^vcft  it  is  bounded  by  Staffordfliire,  and  part  of  Che- 
(hire  ;  and  on  the  north  by  Yorkfhire.  It  is  near  40 
miles  in  length  from  fouth  to  north ;  about  30  in 
breadth  on  the  north  fide,  but  on  the  fouth  no  more 
than  fix, — The  air  is  pleafant  and  healthful,  efpecially 
on  the  eaft  fide  ;  but  on  the  weft,  about  the  Peak,  it 
is  fharper  and  more  fubjeft  to  wind  and  rain.  The 
foil  is  very  different  in  different  parts  of  the  country. 
In  the  eaft  and  fouth  parts  it  is  very  fruitful  in  all 
kinds  of  grain  ■■,  but  in  tlie  weft,  beyond  the  Derwent, 
it  is  barren  and  mountainous,  producing  nothing  but  a 
little  oats.  There  is,  however,  plenty  of  grafs  in  the 
valleys,  which  afford  pafture  to  a  great  number  of 
ftieep.  This  part  of  the  county  is  called  the  Peak, 
trom  a  Saxon  word  fignifying  "  an  eminence."  Its 
mountains  are  very  bleak,  high  and  barren  ;  but  ex- 
tremely profitable  to  the  inhabitants.  They  yield 
great  quantities  of  the  beft  lead,  antimony,  iron, 
Icythe-ilones,  grind-ftones,  marble,  alabafter,  a  coarfe 
fort  of  cryftal,  azure,  fpar,  and  pit-coal.  In  thefe 
mountains  are  two  remarkable  caverns,  named  PooPi 
Hole,  and  Elden-Hole ;  for  a  defcription  of  which,  fee 
thefe  articles. 

DEREHAM,  a  town  of  Norfolk  in  England,  fituated 
in  E.  Long.  i.  o.  N.  Lat.  52.  40.  It  is  pretty  large, 
and  the  market  is  noted  for  woollen  j'arn. 

DERELICTS  (from  «'f ,  and  relinquo,  "  I  leave"), 
in  the  civil  law,  are  fuch  goods  as  are  wilfully  thrown 
away,  or  reliuquiflied  by  the  owner. 

Derelict  is  alfo  applied  to  fuch  lands  as  the  fea 
receding  from  leaves  dry,  and  fit  for  cultivation.  If 
they  are  left  by  a  gradual  recefs  of  the  fea,  they  are 
adjuriged  to  belong  to  the  owner  of  the  adjoining 
landa-,  but  when  an  ifland  is  formed  in  the  fea,  or  a 
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large  quantity  of  new  land  appears,  fuch  dcrcliA  lands    Dorli.im 
belong  to  the  king.  II 

DERHAM,  Dr  William,  a  very  celebrated 
Englilh  philofopher  and  divine,  born  in  1657.  In, 
1682,  he  was  prefented  to  the  \icarage  of  Wargrave 
in  Berklhire  ;  and  in  1689,  to  the  valuable  reftory  of 
Upminfter  in  Elfex  ;  which  latter  Iving  at  a  conveni- 
ent dillance  from  London,  afforded  him  an  opportu- 
nity of  converfing  and  correfponding  with  the  greateft 
virtuofos  of  the  nation.  Applying  himfelf  there  with 
great  cagernefs  to  natural  and  experimental  philofj- 
phy,  he  foon  became  a  diftinguiftied  member  of  the 
Royal  Society,  whofe  Philofophical  Tranfadions  con- 
tain a  great  variety  of  curious  and  valuable  pieces,  the 
fitiits  of  his  laudable  induftry.  In  his  younger  years 
he  publiflied  his  Artificial  Clockmaker,  which  has  been 
often  printed:  and  in  171 1,  1712,  and  1 71 4,  he 
preached  thofc  ferraons  at  Boyle's  leclure,  which  he 
afterwards  digcfted  under  the  ^vell  known  titles  of 
Phijfico-Theology  and  ylflro-TheoIogy,  and  enriched  with 
valuable  notes  and  copper-plates.  The  laft  thing  he 
publilhed  of  his  own  compofition  was  Chrijio-Theology, 
a  demonftration  of  the  divine  authority  of  the  Chriftian 
religion,  being  the  fubftance  of  a  fermon  preached  at 
Bath  in  1729.  This  great  good  man,  after  fpending 
his  life  in  the  moft  agreeable  as  well  as  improving  ftu- 
dy  of  nature,  died  at  Upminfter  in  1735:  and  bc- 
fides  many  other  works,  left  a  valuable  colleflion  of  cu- 
riofities,  particularly  fpecimens  of  birds  and  iiifefts 
of  this  ifland. — It  may  be  neceffary  juft  to  obferve, 
that  Dr  Derham  was  very  well  fliilled  in  medical  as 
well  as  in  phyfical  knoivledge  ;  and  was  conftantly  a 
phyfician  to  the  bodies  as  well  as  the  fouls  of  his  pa- 
rifhioners. 

DERIVATION,  in  Medicine,  is  when  a  humour 
which  cannot  conveniently  be  evacuated  at  the  part  af- 
fefted,  is  attrafled  from  thence,  and  difcharged  elfe- 
where  ;  thus  a  blifter  is  applied  to  the  neck  to  draw 
away  the  humour  from  the  eyes. 

Derivation,  in  Grammar,  the  affinity  one  word  has 
with  another,  by  having  been  originally  formed  from  it. 
See  Derivative. 

DERIVATIVE,  in  Grammar,  a  word  which  takes 
its  origin  from  another  word,  called  its  primitive. — 
Such  is  the  \vord  derivative  itfelf,  which  takes  its 
origin  from  the  primitive  rivus,  a  rivulet  or  chan- 
nel, out  of  which  leffer  flreams  are  drawn  ;  and  thus 
?!}an/iooti,  deity,  lawyer,  &c.  are  derived  hora  man,  dem^ 
law,  &c. 

DERMESTES,  a  genus  of  infe£ls  belonging  to  the 
order  of  coleoptera.      See  ENTOMOLOGY /Wc.v. 
DERNIER  RESORT.     See  Resort. 
DEROGATION,  an  aft   contrary  to  a  preceding 
one,  and  which  annuls,  deftroys,  and  revokes  it,  either 
in  whole  or  in  part. 

DEROGATORY,  a  claufe  importing  derogation. 
A  derogatory  claufe  in  a  teflament,  is  a  certain  fen- 
tence,  cipher,  or  fecret  character,  which  the  teftator 
inferts  in  his  will,  and  of  which  he  referves  the  know- 
ledge to  himfelf  alone,  adding  a  condition,  that  no  will 
he  may  make  hereafter  is  to  be  reckoned  valid,  if  tliis 
derogatory  claufe  is  not  inferted  exprefsly  and  word 
for  word.  It  is  a  precaution  invented  by  lawyers 
againft  latter-wills  extorted  by  violence,  or  obtained  by 
fuggeftion, 
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DERP,  a  town  of  Livonia  and  capital  of  a  palatinate 
of  the  fame  name,  ^vitli  a  billiop's  fee,  and  an  univcrfity. 
It  is  fubjed  to  the  Ruffians,  and  lies  near  the  river  Am- 
beck.     E.  Long.  31.  55.  N.  Lat.  ,^0.40. 

DERTONA,  Derton,  or  Derlhon,  in  j4ncient 
Geography,  a  colony  of  the  Cifpadana  ;  called  julm  Au- 
gujia  on  inlcriptioiis  and  coins  ;  midway  betsveen  Genoa 
and  Placentia,  and  iituated  to  the  eaft  of  the  Tanarus  in 
Liguria.  Now  Tortona,  a  city  of  Milan.  E.  Long. 
9.  I  2.  N.  Lat.  45. 

DERTOSA,  in  Ancient  Geograplnj,  the  capital  of  the 
Hercaones,  in  Tarraconenfis,  or  the  Hither  Spain  :  a 
niunicipium  and  colony ;  iurnaraed  Julia  llerganionia 
(Coins).  Z)fr/e/n/7/,  the  people.  Noiv  Tortofa,  in  Cata- 
lonia, on  the  Ebro.     E.  Long,  i  j.  N.  Lat.  40.  45. 

DERVENTIO,  in  Ancient  Geography,  a  river  of  the 
Erigantes  in  Britain.  Now  the  Darwent  in  the  eaft  of 
Yorklhire,  falling  into  the  Oufe.  Alfo  a  town  of  the 
Brigantes  on  the  fame  river.  Now  called  Auldby,  feven 
miles  from  York,  to  the  north-eaft  (Camden). 

DERVIS,  or  Dervich,  a  name  given  to  a  fort  of 
monks  among  the  Turks,  who  lead  a  very  auftere  life, 
and  profefs  extreme  poverty,  though  they  are  allowed 
to  marry.  The  word  is  originally  Perfian,  w'T";^,  lig- 
nifying  a  "  beggar,"  or  "  perfon  who  has  nothing  :" 
and-bccaufe  the  religious,  and  particularly  the  followers 
of  Mevelava,  profefs  not  to  pofTeCs  any  thing,  they  call 
both  the  religious  in  general,  and  the  Mevelavites  in 
particular,  Dervifes  or  Dervic/zes. 

■  The  derviles,  called  alio  Meve/tivites,  are  a  Maho- 
metan order  of  religious  ;  the  chief  or  founder  whereof 
tvas  one  Mevelava.  They  are  now  very  numerous. 
Their  chief  monaftery  is  that  near  Cogna  in  Natolia, 
where  the  general  makes  his  reiidence,  and  where  all 
the  affemblies  of  the  order  are  held  •,  the  other  houfes 
being  all  dependent  on  this,  by  a  privilege  granted  to 
this  monaftery  under  Ottoman  L 

The  dervifes  affetl  a  great  deal  of  modefty,  patience, 
humility,  and  charity.  They  always  go  bare-legged 
and  open-brealfed,  and  frequently  bum  themfelves  with 
hot  irons,  to  inure  themfelves  to  patience.  They  al- 
ways faft  on  Wednefdays,  eating  nothing  on  thofe 
days  till  after  funlet.  Tuefdays  and  Fridays  they 
hold  meetings,  at  which  the  fuperior  of  the  houfe  pre- 
lides.  One  of  them  plays  all  the  while  on  a  flute,  and 
the  reft  dance,  turning  their  bodies  round  and  round 
v;ith  the  greateft  fwiftneis  imaginable.  Long  cuftom 
to  this  exercife  from  their  youth  has  brought  them  to 
luch  a  habitude,  that  it  does  not  difcompofe  them  at 
all  This  practice  they  obferve  with  great  ftritlnefs,  in 
memory  of  Mevelava  their  patriarch's  turning  miracu- 
loufly  round,  as  they  pretend,  for  the  fpace  of  four  days, 
vi^ithout  any  food  or  refrefhment  ■,  his  companion  Hamfa 
playing  all  the  while  on  the  flute  ;  after  which  he  fell 
into  an  ecftafy,  and  therein  receive  dwonderful  revela- 
tions for  the  eftabllfhment  of  his  order.  They  believe 
the  flute  an  inftrument  confecrated  by  Jacob  and  the 
ftiepherds  of  the  Old  Teftament,  becaufe  they  fang  the 
praifes  of  God  upon  thera.  They  profefs  poverty,  chafti- 
ty,  and  obedience,  and  really  oblerve  them  while  they 
remam  dervifes  :  but  if  they  choofe  to  go  out  and  mar- 
ry, they  are  always  allowed. 

The  generality   of  dervifes   are  mountebanks :  fome 
apply  themfelves  to  legerdemain,  poftures,  &c.  to  amufe 


the  people  ;  others  give  in  to  forcery  and  magic :  but  all 
of  them,  contrary  to  Mahomet's  precept,  are  faid  to  drink, 
wine,  brandy,  and  other  ftrong  liquors,  to  give  them  the 
degree  of  gaiety  their  order  requires. 

Befide  their  great  faint  Mevelava,  there  are  particu- 
lar faints  honoured  in  fome  particular  monafteries :  as 
Kiderele,  greatly  revered  in  the  monafteries  of  Egypt, 
and  held  by  fome  to  be  St  George  -,  and  by  others,  with 
more  probability,  the  prophet  Elias. 

The  dervifes  are  great  travellers ;  and,  under  pretence 
of  preaching,  and  propagating  their  faith,  are  continu- 
ally parting  from  one  place  to  another  :  on  which  ac- 
count they  have  been  frequently  ufed  as  fpies. 

There  are  alfo  dervifes  in  Perfia,  called  in  that  coun- 
try Abdals,  q.  d.  fervants  of  GoA.  They  lead  a  very 
penurious,  auftere  life,  and  preach  the  Alcoran  in  the 
ftreets,  coOee-houfes,  and  wherever  they  can  meet  with 
auditors.  The  Perfian  dervifes  retail  little  but  fables  to 
the  people,  and  are  in  the  utmoft  contempt  among  the 
men  of  fenfe  and  letters. 

There  are  in  Egypt  two  or  three  kinds ;  thofe  that 
are  in  convents,  are  in  a  manner  of  the  religious  or- 
der, and  live  retired  •,  though  there  are  of  thefe  fome 
who  travel  and  return  again  to  their  convents.  Some 
take  this  charafter,  and  yet  live  with  their  families, 
and  exercife  their  trades  ;  of  this  kind  are  the  dancing 
dervifes  at  Damafcus,  who  go  once  or  twice  a-week  to 
a  little  uninhabited  convent,  and  perform  their  extra- 
ordinary exercifes  •,  thefe  alfo  feem  to  be  a  good  peo- 
ple :  but  there  is  a  third  fort  of  them  who  travel  about 
the  country,  and  beg,  or  rather  oblige  people  to  give, 
for  whenever  they  found  their  horn  fomething  muft  be 
given  them.  The  people  of  thefe  orders,  in  Egypt, 
wear  an  octagonal  badge,  of  a  greenifti  white  alabafter, 
at  their  girdles,  and  a  high  ftiff  cap  without  any  thing 
round  it. 

DESAGUILIERS,  John  THKopriiLus,  who  in- 
troduced the  praftice  of  reading  public  leftures  in  expe- 
rimental philofophy  in  the  metropolis,  and  who  made 
feveral  improvements  in  mechanics ;  was  the  fon  of  the 
reverend  John  Defaguiliers,  a  FreiK;h  Proteftant  refu- 
gee, and  was  born  at  Rochelle  in  1683.  His  father 
brought  him  to  England  an  infant  ;  and  at  a  proper 
age  placed  him  at  Chrift-Church  CoUege,  Oxford  ; 
where  he  fucceeded  Dr  Keil  in  reading  leftures  on 
experimental  philofophy  at  Hart-Hall.  The  magni- 
ficent duke  of  Chandos  made  Dr  Defaguiliers  his 
chaplain,  and  prefented  him  to  the  living  of  Edgew:.re, 
near  his  feat  at  Cannons  :  and  he  was  afterwards  chap- 
lain to  Frederic  prince  of  Wales.  He  read  leisures 
with  great  fuccefs  to  the  time  of  his  death  in  1749. 
He  communicated  many  curious  papers  printed  in  the 
PhilofophicalTranfadions  ;  publilhcd  a  valuable  Courfe 
of  Experimental  P/tilofoplnj,  in  2  vols  410  ;  and  gave  an 
edition  oi  Gregory'' s  Elements  of  Catoptrics  and  Dioptric  •, 
with  an  Appendix  on  reflefting  telefcopes,  8vo.  He 
was  a  member  of  the  Royal  Society,  and  of  feveral  fo- 
reign academies. 

DESART,  a  large  extent  of  country  entirely  bar- 
ren, and  producing  nothing.  Li  this  fenfe  fome  are 
fandy  defarts ;  as  thofe  of  Lop,  Xamo,  Arabia,  and 
feveral  others  in  Afia ;  in  Africa,  thofe  of  Libya  and 
Zara  :  others  are  ftony,  as  the  defart  of  Pharan  ui  A- 
rabia  Petrea. 

ne 
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The  DfS.iRT,  properly  fo  cailiii,  is  tliat  part  of 
Arabia,  ibuth  of  the  Holy  Land,  where  the  children 
of  Ifrael  wandered  forty  years. 

DESCANT,  in  Mi/fic,  the  art  of  compofing  in  fe- 
veral  pans.     See  Comfosition. 

Defcant  is  three  fold,  viz.  plain,  figurative,  and 
double. 

P/aiti  Desc.int  is  the  crround-work  and  foundation 
of  all  mufical  compofilions,  conlifting  altogether  in  the 
orderly  placing  of  many  concords,  anfwering  to  fimple 
counterpoint.     See  Counterpoint. 

Figurative  or  Florid  Descant,  is  that  part  of  an  air 
of  mufic  wherein  fome  difcords  are  concerned,  as  well, 
though  not  fo  much,  as  concords.  This  may  be  term- 
ed the  ornamental  and  rhetorical  part  of  mufic,  in  re- 
gard that  there  are  introduced  all  the  varieties  of 
points,  fyncopes,  diverfities  of  meafures,  and  whatever 
is  capable  of  adorning  the  compofition. 

Descant  Duiib/e,  is  when  the  parts  are  fo  contrived, 
that  the  treble,  or  any  high  part,  may  be  made  the 
bafs  j  and,  on  the  contrary,  the  bals  the  treble. 
DESCARTES.  See  Cartes. 
DESCENDANT.  The  ilfue  of  a  common  parent, 
in  infinitum,  are  called  his  defcendants.  See  the  article 
Descent. 

DESCENSION,  in  AJlronomy,  is  either  right  or 
oblique. 

Right  Descension,  is  an  arch  of  the  equinoftial,  in- 
tercepted between  the  next  equinoftial  point  and  the 
interfeftion  of  the  meridian,  pafling  through  the  centre 
of  the  objeft,  at  its  fetting,  in  a  right  fphere. 

Ob/ique  Descension,  an  arch  of  the  equinoftial,  inter- 
cepted between  the  next  equinoftial  point  and  the 
horizon,  pafling  through  the  centre  of  the  objeft,  at  its 
felting,  in  an  oblique  fphere. 

DESCENT,  in  general,  is  the  tendency  of  a  body 
from  a  liigher  to  a  lower  place  ;  thus  all  bodies,  unlels 
otherwife  determined  by  a  force  luperior  to  their  gra- 
vity, defcend  towards  the  centre  of  the  earth.  See 
Gravity  and  Mechanics. 

Descent,  or  Hereditan/  Succejfion,  in  Laxv,  is  the 
title  whereby  a  man,  on  the  deitth"  of  his  anceflor,  ac- 
quires his  eflate  by  right  of  rcprefentation,  as  his  heir 
at  law.  An  heir,  therelore,  is  he  upon  whom  the  law 
calls  the  eilate  immediately  on  the  death  of  the  anceftor  : 
and  an  eilate  fo  defcending  to  the  htlr  is  in  law  called 
tlie  inheritrince. 

Defcent  is  either  lineal  or  collateral.  3  he  former  Is 
that  conveyed  down  in  a  right  line  from  the  grandfather 
So  the  father,  and  from  the  father  to  the  ion,  and  from 
the  fon  to  the  grandlon.  The  latter  is  tliat  fprhiging 
out  of  the  fide  of  the  line  or  blood  ;  as  from  a  man  to 
his  brother,  nephew  or  the  like. 

The  doftriiie  of  defcents,  or  law  of  inheritances  In 
fee-fimple,  is  a  point  of  the  higheft  importance  :  (See 
the  article  Fke).  All  the  rules  relating  to  purchafes, 
whereby  the  legal  courfe  of  defcents  is  broken  and  al- 
tered, perpetually  reler  to  this  fettled  law  of  inheritance, 
"as  a  datum  or  firft  principle  univerfally  known,  and  upon 
which  their  iubfequent  limitations  are  to  work.  Thus 
a  gift  in  tail,  or  to  a  man  and  the  lieirs  of  his  body,  is 
a  limitation  that  cannot  be  perfcflly  underllood  with- 
out a  previous  knowledge  of  the  law  of  defcents  in  fee- 
fimple.  One  may  well  perceive,  that  this  is  an  eilate 
confined  in  its  defcent  to  fuch  heirs  only  of  the  donee 
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as  have  fprung  or  (lull  fpving  from  his  body  :  but  who  Defcent. 
thofe  heirs  are,  whether  all  his  children  both  male  and  ""' 
female,  or  the  male  only,  and  (among  the  males)  whe- 
ther the  eldell,  youngell,  or  other  fon  alone,  or  all  the 
fons  together,  fliall  be  his  heir ;  this  is  a  point  that  we 
muft  refult  back  to  the  (landing  law  of  defcents  in  fee- 
fimple  to  be  informed  of. 

And  as  this  depends  not  a  little  on  the  nature  of 
kindred,  and  the  feveral  degrees  of  conlangulnity,  it 
win  be  necelTary  to  refer  the  reader  to  the  article  Cox- 
sanguinity,  where  the  true  notion  of  this  kindred  or 
alliance  in  blood  is  particularly  llatod. 

We  (hall  here  exhibit  a  ferles  of  rules  or  canons  of 
inheritance,  with  iUullrations,  according  to  which,  by 
the  law  of  England,  ellates  are  trau&illted  from  the 
anceftor  to  the  heir. 

I.  "  Inheritances  (hall  lineally  defcend  to  the  ilTue 
of  the  perfon  laft  adlually  itifed  in  inf.mtum,  but  (hall 
never  lineally  afcend. 

To  underrtand  both  this  and  the  fubfequent  rules,  it 
mull  be  obferved,  that  by  law  no  inheritance  can  veil, 
nor  can  any  perfon  be  the  aftual  complete  heir  of  ano- 
ther, till  the  anceftor  Is  prevloully  dead.  Nemo  eft  h<jc- 
res  viventis.  Before  that  time,  the  perfon  who  is  next 
in  the  line  of  fuccelTion  is  called  heir  apf>arent,  or  heir 
prefumptive.  Heirs  apparent  are  iuch  whole  right  ot 
inheritance  is  indefeafible,  provided  they  outlive  the 
anceftor ;  as  the  eldeft  fon  or  his  Iffue,  who  mull,  by 
the  courfe  of  the  common  law,  be  heirs  to  the  fatliCr 
whenever  he  happens  to  die.  Heirs  prefumptive  are 
fuch,  ^vho,  if  the  anceftor  ftiould  die  immediately,  would 
in  the  prefent  circumftances  of  things  be  his  heirs  ;  but 
whofe  right  of  inheritance  may  be  defeated  by  the  con- 
tingency of  fome  nearer  heir  being  boiTi :  as  a  brother 
or  nephew,  whofe  prefumptive  iuccelFion  may  be  de- 
ftroyed  by  the  birth  of  a  child  ;  or  a  daugther,  whofe 
preient  hopes  may  be  hereafter  cut  off  by  the  birth  of  a 
fon.  Nay,  even  if  the  eftate  hath  defcenJed,  by  the 
death  of  the  owner,  to  fuch  a  brother,  or  nephew,  or 
daughter ;  in  the  former  cafes,  the  eilate  (hall  be  di- 
vefted  and  taken  away  by  the  birth  of  a  pollhumous 
child  5  and,  in  the  latter,  it  Ihall  alfo  be  totally  divell- 
ed  by  the  birth  of  a  pofthumous  fon. 

We  mull  alfo  remember,  that  no  perfon  can  be  pro- 
perly  fuch  an  anceftor  as  that  an  inheritance  In  lands 
or  tenements  can  be  derived  from  him,  unlefs  he  hath 
had  ailual  felfin  of  fuch  lands,  either  by  his  oun 
entry,  or  by  the  polTefTion  of  his  own  or  his  anceftor's 
lellee  for  years,  or  by  receiving  rent  from  a  lelTee  of 
the  freehold :  or  unlefs  he  hath  what  is  equivalent  to 
corporal  felfin  in  hereditaments  that  are  incorporal  ; 
fuch  as  the  receipt  of  rent,  a  prefentation  to  the  church 
in  cafe  of  an  advowfon,  and  the  like.  But  he  (hall  not 
be  accounted  an  anceftor  who  hath  had  only  a  bare 
right  or  title  to  enter  or  be  otherwiie  fciled.  And 
therefore  all  the  cafes  which  will  be  mentioned  in  the 
prefent  article,  are  upon  the  fuppofition  that  the  de- 
ceafed  (whofe  inheritance  is  now  claimed)  was  the  laft 
perfon  aiflually  feifed  thereof.  For  the  law  requi.-es  ^/acW, 
ll)is  notoriety  of  poflefilon,  as  evidence  that  the  ance-  C(,mm„t, 
(lor  had  that  property  in  himfelf,  which  is  now  to  te 
tranfmltted  to  his  heir.  Which  notoriety  hath  fucceed- 
ed  in  the  place  of  the  ancient  feodal  inveltiture,  \vhere- 
by,  while  feuds  were  precarious,  the  vaflal  on  the  de- 
fcent of  lands  was  fonnerly  admitted  in  the  lord's  court 
Z  2  (,as 
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(as  is  ftill  the  praftice  in  Scotland)  ;  and  therefore  re- 
ceived his  feilin,  in  the  nature  of  a  renewal  of  his  an- 
celtor's  grant,  in  the  prefence  of  the  fcodal  peers  :  till 
at  length,  when  tiie  right  of  iaccefTion  became  indefea- 
fible,  an  entry  on  any  part  of  the  lands  within  the 
county  (which  if  difputed  was  aftenvards  to  be  tried 
by  thofe  peers),  or  other  notorious  pofiefTion,  was  ad- 
mitted as  equivalent  to  the  formal  grant  of  feifin,  and 
made  the  tenant  capable  of  tranfraitting  his  eltate  by 
delccnt.  The  ftifin  therefore  of  any  perfon,  thus  un- 
<ierftood,  makes- him  the  root  or  flock  from  which  all 
future  inheritance  by  right  of  biood  mull  be  derived, 
which  is  very  brielly  exprefled  in  this  maxim,  feijina 
facit  Jlipitem. 

When  therefore  a  perfon  dies  fo  feifed,  the  inheri- 
tance firfl  goes  to  his  iflue  :  as  if  there  be  Geoffrey, 
John,  and  Matthew,  grandfather,  father,  and  fon  j  and 
John  purchafes  lands  and  dies  ;  his  fon  Matthew  (hall 
fuccced  him  as  heir,  and  not  the  grandfather  Geoffrey ; 
to  whom  the  land  fliall  never  alcend,  but  (hall  rather 
elcheat  to  the  lord. 

2.  "  The  male  ilTue  fhall  be  admitted  before  the  fe- 
male."— Thus  Ions  ihall  be  admitted  before  daughters ; 
or,  as  our  male  lawgivers  have  Ibmewhat  uncomplai- 
fantly  exprefled  it,  the  worthieft  of  blood  Ihall  be  pre- 
ferred. As  if  John  Stiles  had  two  fons,  Matthew  and 
Gilbert,  and  two  daughters,  Margaret  and  Charlotte, 
and  dies ;  firft  Matthew,  and  (in  cafe  of  his  death 
ivithout  iffue)  then  Gilbert  Ihall  be  admitted  to  the 
lucceflion  in  preference  to  both  the  daughters. 

3.  '■■  Where  there  are  two  or  more  males  in  equal  de- 
gree, the  eldell  only  Ihall  inherit  j  but  the  females  all 
together."  As  if  a  man  hath  two  fons,  Matthew  and 
Gilbert,  and  two  daughters,  Margaret  and  Charlotte, 
and  die?  ;  Matthew  his  eldelt  fon  Ihall  alone  fucceed 
to  his  eftate,  in  exclufion  of  Gilbert  the  fecond  fon  and 
both  the  daughters  j  but  if  both  the  fons  die  with- 
out iffue  before  the  father,  the  daughters  Margaret 
and  Charlotte  Ihall  both  inherit  the  eftate  as  copar- 
ceners. 

4.  "  The  lineal  defcendants,  in  uifinilum,  of  any 
perfon  deceafcd,  fhall  reprefent  their  anceftor ;  that 
is,  lliall  Hand  in  the  fame  place  as  the  perfon  himfelf 
w-culd  have  done  had  he  been  living."  Thus  the 
child,  grand-child,  or  great-grand-child  (either  male  or 
female),  of  the  eldeft  fon,  fucceeds  before  the  younger 
fon,  and  fo  in  iiifinitum.  And  thefe  reprefentatives 
Jhall  take  neither  more  nor  lefs,  but  juft  fo  much  as 
their  principals  would  have  done.  As  if  there  be  two 
lifters,  I\Iargaret  and  Charlotte  ;  and  Margaret  dies, 
leaving  fix  daughters ;  and  then  John  Stiles  the  father 
of  the  two  Mers  dies  without  other  iffue  ;  thefe  iix 
daughters  (hall  take  among  them  exaftly  the  fame  as 
their  mother  Margaret  would  have  done,  had  ihe  been 
liNang  J  that  is,  a  moiety  of  the  lands  of  John  Stiles 
in  coparcenary  :  fo  that,  upon  partition  made,  if  the 
land  be  divided  into  twelve  parts,  thereof  Charlotte 
the  furviving  filler  Ihall  have  fix,  and  her  fix  nieces,  the 
daughters  of  Margaret,  one  a-piece. 

5.  "  On  failure  of  lineal  defcendants,  or  iffue  of  the 
perfon  laft  feifed,  the  inheritance  (hall  defcend  to  the 
blood  of  the  firft  purchafer  5  fubject  to  the  three  pre- 
ceding rules."  Thus,  if  Geoffrey  Stiles  purchafes 
land,  and  it  defcends  to  John  Stiles  his  fon,  and  John 
dies  feifed  thereof  without  iffue  j  whoever  fucceeds  to 
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this  inheritance  muft  be  of  the  blood  of  Geoffrey,  the   Defcent. 
firft  purchafer  of   this  family.        The    firll    purchafer,  '— — v~— ■ 
perqutptor^  is  he  who  firft  acquired  the  ellafe  to  his  f;)- 
mily,  whether  the  fame  was  transferred  to  him  by  fale, 
or  by  gift,  or  by  any  other   method,  except  only  that 
of  defcent. 

6.  "  The  collateral  heir  of  the  perfon  laft  feifed  muft 
be  his  next  collateral  kinfman  of  the  whole  blood." 

Firft,  he  muft  be  his  next  collateral  kinfman  either 
\<exi<iv.^'y  Qx  jure  rcprefenlationis  I  which  proximity  i^ 
reckoned  according  to  the  canonical  degrees  of  con- 
fanguinity  :  See  Coxsakgijinity.  Therefore  the 
brother  being  in  the  firft  degree,  he  and  his  defcend- 
ants fhall  exclude  the  uncle  and  his  iffue,  who  is  only 
in  the  fecond. — Thus,  if  John  Stiles  dies  without  iflue, 
his  eftate  ftiall  defcend  to  Francis  Iris  brother,  wiio  is 
lineally  defcendcd  from  Geoffrey  Stiles,  his  next  im- 
mediate anceftor  or  father.  On  failure  of  brethren  or 
lifters  and  their  iffue,  it  lliall  defcend  to  tlie  uncle  of 
John  Stiles,  the  lineal  defcendant  of  his  grandfather 
George  ;  and  fo  on  in  infinitum. 

But,  fecondly,  the  heir  need  not  be  the  neareft  kinf- 
man ablolutely,  but  only  fub  modo ;  that  is,  he  muft 
be  the  neareft  kinfman  of  the  ix:iiole  blood  ;  for  if  there 
be  a  much  nearer  kinlman  of  the  half  blood,  a  dift?.nt 
kinfman  of  the  whole  blood  fliall  be  admitted,  and  the 
other  entirely  excluded.  A  kiniman  of  the  whole  blood 
is  he  that  is  derived,  not  only  from  the  fame  anceftor, 
but  from  the  fame  couple  of  anceftors.  For  as  every 
man's  own  blood  is  compounded  of  the  bloods  of  his 
relpedlive  anceftors,  he  only  is  properly  of  the  whole 
or  entire  blood  with  another  who  hath  (fo  far  as  the 
dirtance  of  degrees  will  permit)  all  the  fame  ingredients 
in  the  compofition  of  his  blcod  that  the  other  hatl;. 
Thus,  the  blood  of  John  Stiles  being  compofcd  of  thofe 
oi  Geoffrey  Stiles  his  father,  and  Lucy  Baker  his  mo- 
ther, therefore  his  brother  Francis,  being  defcended 
from  both  the  fame  parents,  hath  entirely  the  fame 
blood  with  John  Stiles ;  or  he  is  his  brother  of  the 
whole  blood.  But  if,  after  the  death  of  Geoffrey,  Lu- 
cy Baker  the  mother  marries  a  fecond  hulhand,  Lewis 
Gay,  and  hath  iffue  by  him  :  the  blood  of  this  iffue, 
being  compounded  of  the  blood  of  Lucy  Baker  (it  is 
true)  on  the  one  part,  but  that  of  Lewis  Gay  (iuftead 
of  Geoffrey  Stiles)  on  the  other  part,  it  hath  therefore 
only  half  the  fame  ingredients  with  that  of  John  Stiles ; 
fo  that  he  is  only  his  brother  of  the  half  blood,  and  for 
that  reafon  they  fhall  never  inherit  to  each  other.  So 
alfo,  if  the  father  has  two  fons,  A  and  B,  by  different 
renters  or  wives  ;  new  theie  two  brethren  are  not  bre- 
thren of  the  whole  blood,  and  therefore  fhall  never  in- 
herit to  each  other,  but  the  eftate  fliall  rather  efcheat  to 
the  lord.  Nay,  even  if  the  father  dies,  and  his  lands 
defcend  to  his  eldeft  fon  A,  who  enters  thereon,  and 
dies  feifed  without  iffue  ;  ftill  B  fhall  not  be  heir  to  this 
eftate,  becaufe  he  is  only  of  the  half  blood  to  A,  the 
perfon  lafl  feifed  :  but  had  A  died  without  entry,  then 
B  might  have  inherited  ;  not  as  heir  to  A  his  half- 
brother,  but  as  heir  to  their  common  father,  who  was 
the  perfon  laft  aftually  feifed. 

The  rule  then,  together  with  its  illuflration,  amounts 
to  this,  That  in  order  to  keep  the  eftate  of  John  Stiles 
as  nearly  as  poflible  in  the  line  of  his  purchafing  an- 
ceftor, it  mull  defcend  to  the  ilTue  of  the  neareft  couple 
of  anceftors  that  have  left  defcendants  behind  them  ; 
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Dcicc-nt.    becaufe  tlie  defcendants  of  one  anceilot  only  are  not 
^— V— "•  fo  likely  to  be  in  the  line  of  that  purchafing  ancellor 
as  thofe  u-ho  are  defccnded  from  two, 

Eut  here  a  dllHculty  arifes.  In  the  fecond,  third, 
fourth,  and  every  lliperior  degree,  every  man  has 
many  couples  of  anceftors,  increafing  according  to  the 
diftances  in  a  geometrical  progreffion  upwards,  the  de- 
fcendants of  ail  which  refpei^Vive  couples  are  (repre- 
fentatively)  related  to  him  in  the  fame  degree.  Thus, 
ill  the  fecond  degree,  the  iftue  of  George  and  Cecilia 
Stiles  and  of  Andrew  and  Either  Baker,  the  two 
grsmdlires  and  grandmothers  of  John  Stiles,  are  eaclv 
in  the  fame  degree  of  propinquity  ;  in  the  third  degree, 
the  refpeftive  ilfues  of  Walter  and  Chrillian  Stiles,  of 
Luke  and  Frances  Kempe,  of  Herbert  and  Hannah 
Baker,  and  of  James  and  Erama  Thorpe,  are  (upon 
the  extinftion  of  the  two  inferior  degrees)  all  e- 
qually  entitled  to  call  themfelves  the  next  kindred  of 
the  whole  blood  to  John  Stiles.  To  which  therefore 
of  thefe  anceftars  mufl  we  firft  refort,  in  order  to  find 
out  defcendants  to  be  preferably  called  to  the  inheri- 
tance ?  In  anfwer  to  this,  and  to  avoid  the  confufion 
and  uncertainty  that  might  arife  between  the  ieveral 
ilocks  wherein  the  purchiifing  ancellor  may  be  fought 
for, — 

7.  The  feventh  and  lafl  rule  or  canon  is,  "  Tliat  in 
collateral  inheritances  the  male  flocks  fliall  be  prefer- 
red to  the  female  (tliat  is,  kindred  derived  from  the 
blood  of  the  male  anceftors  (liall  be  admitted  before 
tliofe  from  the  blood  of  the  female  ;) — unlefs  where 
the  lands  have  in  fact  defcended  from  a  female." — 
Thus  the  relations  on  the  father's  lide  are  admitted  in 
infinitum,  before  thofe  on  the  mother's  fide  are  admit- 
ted at  all  ;  and  the  relations  of  the  father's  father,  be- 
fore thofe  of  the  father's  mother  ;   and  fo  on. 

For  the  original  and  progrels  of  the  above  canons, 
the  reafons  upon  which  they  are  founded,  and  thiir 
agreement  with  the  laws  of  other  nations,  the  curious 
reader  may  coufult  Blackjlone^s  Commentnrics,  vol.  ii. 
p.  208—237. 

We  Ihall  conclude  wltli  exemplifying  the  rules  them- 
felves by  a  Ihort  Iketch  of  the  manner  in  which  ive 
mufl  fearcli  for  the  heir  of  a  perfon,  as  John  Stiles, 
M'ho  dies  feifed  of  laud  which  he  acquired,  and  which 
therefore  he  held  as  a  feud  of  indefinite  antiquity.  See 
the  Tab/e  of  Descents  on  Plate  CLXIX. 

In  the  firft  place  fucceeds  the  eldell  fon,  Matthew 
Stiles,  or  his  iifue,  (N"  I.)  : — If  his  line  be  extinft, 
then  Gilbert  Stiles  and  the  other  fons  refpeftivelv,  in 
order  of  birth,  or  their  ilTue,  (N°  2)  : — in  default  of 
thefe,  all  the  daughters  together,  Margaret  and  Char- 
lotte Stiles  or  their  ilTue,  (N°  3.I  : — On  the  failure 
of  the  defcendants  of  John  Stiles  himfelf,  the  iflue  of 
Geoffrey  and  Lucy  Stiles,  his  parents,  is  called  in  ; 
viz.  firft,  Francis  Stiles,  the  eldeil  brother  of  the 
whole  blood,  or  his  ilTue,  (N°  4.)  : — then  Oliver  Stiles, 
and  the  other  whole  brolhers  reipetii  vely,  in  order  of 
birth,  or  their  ilTue,  (N°  5.)  :— then  the  fillers  of  the 
whole  blood  altogether,  Bridget  and  Alice  Stiles,  or 
their  ilTue,  ( N°  6 )  ; — In  defecf  of  thefe,  the  itlue  of 
George  and  CeciHa  Stiles,  his  father's  parents  ;  refpeft 
being  ftill  had  to  their  age  and  fex,  (N°  7.)  : — then 
the  iifue  of  Walter  and  Chrillian  Stiles,  the  parents  of 
his  paternal  grandfather,  (N"''  8.)  : — then  the  iffue  of 
Richard  and  Anne   Stiles,  tlie  parents  ol  his  paternal 
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grandfather's  father,  (N"  9.)  : — and  fo  on  in  the  paler-    Delcent. 

nal  grandfather's  paternal  line,  or  blood  of  Walter  Stile*,  ^"""^ 

in  injiniti:>r;.  In  defe£l  of  thefe  the  iffue  of  William 
and  J.inc  Smith,  the  parents  of  his  paternal  grandfa- 
ther's mother,  (N"  lo.)  : — and  fo  on  in  the  paternal 
grandfather's  maternal  line,  or  blood  of  Chrillian 
Smith,  in  infinitum ;  till  both  the  immediate  bloods  of 
George  Stiles,  the  paternal  grandfather,  are  fpcnt. — 
Then  w^e  mull  refort  to  the  iflue  of  Luke  and  Frances 
Kcrape,  the  parents  of  John  Stiles's  paternal  grandmo- 
ther, (N°  I  I.)  : — then  to  the  iffue  of  Thomas  and  Sa- 
rah Kempe,  the  parents  of  his  paternal  grandmother's 
father,  (N°  I  2.)  : — and  fo  on  in  the  paternal  grand- 
mother's paternal  line,  or  blood  of  Luke  Kempe,  in  in- 
finitum. In  default  of  which,  we  mull  call  in  the  ilTue 
of  Charles  and  Mary  Holland,  the  parents  of  his  pa- 
ternal grandmother's  mother,  (N°  13)  : — and  fo  on  in 
the  patenial  grandmother's  maternal  line,  or  blood  of 
Frances  Holland,  in  infinitum  ;  till  both  the  immediate 
bloods  ot  Cecilia  Kempe,  the  paternal  grand  mother, 
are  alfo  fpent. — Whereby  the  paternal  blood  of  John 
Stiles  entirely  failing,  recourfe  mull  then,  and  not  be>- 
lore,  be  had  to  his  maternal  relptions ;  or  the  blood  of 
the  Bakers,'  (N°  14,  15,  16.),  Willis's  (,N°  17."), 
Thorpe's  (N°  18.  19.),  and  White's  (N^  20.);  in 
the  fame  regular  fucceffive  order  as  in  the  paternal 
line. 

The  fludent  fhould  bear  in  mind,  that  during  thia 
whole  procefs,  John  Stiles  is  the  perfon  fuppofed  to 
have  been  lall  aftually  feifed  in  the  eflate.  For  if  ever 
is  comes  to  veil  in  any  other  perfon,  as  heir  to  Johti 
Stiles,  a  new  order  of  fuccelTion  mufl  be  obferved  up- 
on the  death  of  fuch  heir  ;  fince  he,  by  his  own  fcifin, 
now  becomes  himfelf  an  ancellor,  or  fiifies,.  and  mull 
be  put  in  the  place  of  John  Stiles.  The  figures  there- 
fore denote  the  order  in  which  the  feveral  clafTes  would 
fucceed  to  John  Stiles,  and  not  to  each  other  ;  and  be- 
fore we  fearch  for  an  heir  in  any  of  the  higher  figures, 
(as  N°  8.)  we  mull  firfl  be  alTured  that  all  the  lower 
claffcs  from  (N°  I.  to  7.)  were  extinfl  at  John  Stiles's 
dcccafe. 

Descent,  or  Succejfwn,  in  the  Law  of  Scotland.  See 
Law  Index. 

Descent  of  the  Crown.     See  Succession. 

Descent  of  Dignities:  A  dignity  differs  from  com- 
mon inheritances,  and  goes  not  according  to  the  rules 
of  the  common  law  ;  for  it  defcends  to  tlie  half-blood  ; 
and  there  is  no  coparcenerfliip  in  it,  but  the  eldefl  takes 
the  whole.  The  dignity  of  peerage  is  perfonal,  an- 
nexed to  the  blood  ;  and  fo  infeparabk,  that  it  cannot 
be  transferred  to  any  perfon,  or  furrendered  even  to 
the  crown  ;  it  can  uiuve  neither  forward  nor  backward, 
but  only  downward  to  polterily  ;  and  nothing  but  cor- 
ruption of  blood,  as  if  the  ancellor  be  attainted  of  trea- 
fon  or  felony,  can  hinder  the  defcent  to  the  right 
heir. 

Descent,  in  genealogy,  the  order  or  fuccefTion  of 
defcendants  in  a  line  or  family  ;  or  their  diftance  from 
a  common  progenitor  :  Thus  we  fay,  one  defcent,  two 
defcents,  &c. 

Descent,  in  HcraiJii/,  is  ufed  to  exprefs  the  com- 
ing down  of  any  thing  from  above  ;  as,  a  lion  en  def- 
cent  is  a  lion  with  his  head  towards  the  bafe  points,  and 
his  heels  towards  one  of  the  corners  of  the  chief,  as  if 
he  were  leaping  down  from  forae  high  place. 

DESCflAMPS, 
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DESCHAMPS,  Fran-CIS,  a  French  po(?^,  born  in 
Champagne,  was  the  author  of  a  tragedy  entitled  Cato 
of  Utica,  and  a  hiflory  of  the  French  theatre.  He 
died  at  Paris  in  1747. 

DESCRIPTION,  in  literary  compofition,  is  fuch 
a  itrong  and  beautiful  reprefentation  of  a  thing,  as 
gives  tlie  reader  a  dillinft  vleiv  and  fatisfaftory  notion 
of  it.     See  Narration  and  Defcri[>tion. 

DESEADA,  or  DesideraRA,  one  of  the  Carib- 
bee  illands  fubjefl  to  France,  lying  eaftward  of  Gua- 
daloupe. 

DESERT,  or  Desart.     See  Desart. 

DESERTER,  in  a  military  fenfe,  a  loldier  who, 
by  running  away  from  his  regiment  or  company,  aban- 
dons the  fervice. 

A  deferter  is,  by  the  articles  of  war,  punilhable  by 
death  •,  which,  after  convi(irHon,  is  executed  upon  him 
at  the  head  of  the  regiment  he  formerly  belonged  to, 
with  his  crime  ^vritten  on  his  bread. 

DESERTION,  in  Zfliu.     See  Law /Wca,-. 

DESHABILLE,  a  French  term,  naturalized  of 
late.  It  properly  fignlfies  a  night-gown,  and  other 
iiecelT.iries,  made  ufe  of  in  drefling  or  undreffmg.  Mr 
— —  is  not  to  be  fpoken  with,  he  is  yet  in  his  dejha- 
l/ille,  I.  e.  undrefl'ed,  or  in  his  night-gown.  The  word 
is  compounded  of  the  primitive  de  and  s'liab^ller,  "  to 
drels  one's  felf." 

DESHACHE',  in  Heraldry,  is  where  a  bead  has 
Its  limbs  feparated  from  its  body,  fo  that  they  itill  re- 
main on  the  elcutcheon,  with  only  a  fmall  ieparation 
from  their  natural  places. 

DESIDERATUM,  is  ufed  to  fignify  the  defirable 
perfedlions  in  any  art  or  fcience  ;  thus,  it  is  a  defide- 
ratum  with  the  blackfmith,  to  render  iron  fufible  by  a 
gentle  heat,  and  yet  preferve  it  hard  enough  lor  ordi- 
nary ufes  j  with  the  glalsmen  and  looking-glafs-ma- 
ker,  to  render  glafs  malleable  ;  with  the  clock-maker, 
to  bring  pendulums  to  be  ufeful  ^vhere  there  are  irre- 
gular motions,  &c. 

DESIGN,  in  a  general  fenfe,  the  plan,  order,  re- 
prefentation, or  conftruftion  of  a  building,  book,  paint- 
ing,  &C.       See  A.RCHITECTURE,    PAINTING,    PoLTRY, 

Oratory,  History. 

Design,  in  the  manufaflories,  expreffes  the  figures 
wherewith  the  workman  enriches  his  ftuff  or  filk,  and 
which  he  copies  after  fome  painter  or  eminent 
draughtfman,  as  in  diaper,  damafk,  arid  other  tlowered 
filk  and  tapeftry,  and  the  like. 

In  undertaking  of  fuch  kinds  of  figured  fluffs,  it  is 
necelTary,  fays  Monl.  Savary,  that  before  the  firll  ftroke 
of  the  (buttle,  the  whole  defign  be  reprefented  on  the 
fhreads  of  the  ^varp,  we  do  not  mean  in  colours,  but 
with  an  infinite  number  of  little  packthreads,  which, 
being  difpofed  io  as  to  raife  the  threads  of  the  warp, 
let  the  workmen  fee,  from  time  to  time,  wliat  kind  of 
lilk  is  to  be  put  in  the  eye  of  the  flmttle  for  woof. 
This  method  of  preparing  the  work  is  called  reading 
the  defign,  and  reading  thejlgure,  which  is  performed 
in  the  following  manner  :  A  paper  is  provided,  confi- 
deiably  broader  than  the  ftuff,  and  of  a  length  propor- 
tionate to  what  is  intended  to  be  reprefented  thereon. 
This  they  divide  lengthwife  by  as  many  black  lines  as 
there  are  intended  threads  in  the  warp  ;  and  crofs  thefe 
lines  by  others  drawn  breadthwife,  which,  with  the 
ibrme/,  make  little  equal  fquaresj  on  the  paper  thus 
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fquared,  the  draughtfman  defigns  liis  figures,  and  height- 
ens them  with  colours  as  he  tees  fit.     When  the  delign  >■ 
is  finilhed,  a  workman  reads  it,  while   another  lays  it 
on  the  fimblot. 

To  read  the  defign,  is  to  tell  the  pcrfoh  who  ma- 
nages the  loom  the  number  of  fquares  or  threads  com- 
prifed  in  the  fpace  he  is  reading,  intimating  at  the 
lame  time,  whether  it  is  ground  or  figure.  To  put  wliat 
is  read  on  the  fimblot,  is  to  fallen  httle  firings  to  the 
feveral  packthreads,  ^vllich  are  to  raife  the  threads 
named  :  and  this  they  continue  to  do  till  the  whole 
defign  is  read. 

Every  piece  being  compofed  of  feveral  repetitions  of 
the  fame  defign,  ^\-hen  the  whole  defign  is  drawn,  the 
drawer,  to  re-begin  the  defign  afrelh,  has  nothing  to  do 
but  to  raife  the  little  firings,  with  flip-knots,  to  the 
top  of  the  fimblot,  which  he  had  let  do^vn  to  the  bot- 
tom ;  this  he  is  to  repeat  as  often  as  is  neceffary  till 
the  whole  be  manufaiSlured. 

The  ribbon-weavers  have  likewife  a  defign,  but  far 
more  fimple  than  that  now  defcribed.  It  is  drawn  or» 
paper  with  lines  and  fquares,  reptefenting  the  threads 
of  the  warp  and  woof.  But  inllead  of  lines,  whereof 
the  figures  of  the  former  confilf,  thele  are  conllituted 
of  points  only,  or  dots,  placed  in  certain  of  the  little 
fquares  formed  by  the  interferon  of  the  lines.  Theic 
points  mark  the  threads  of  the  warp  that  are  to  be  rai- 
fed,  and  the  fpaces  left  blank  denote  the  threads  that 
are  to  keep  their  fituation  ;  the  reft  is  managed  as  in 
the  former. 

Design  is  alfo  ufed,  in  Painting,  for  the  firft  idea 
of  a  large  ivork,  drawn  roughly,  and  in  little,  with  an 
intention  to  be  executed  and  finiflied  in  large. 

In  this  fenfe,  it  is  the  fimple  contour  or  outlines 
of  the  figures  intended  to  be  reprefented,  or  the  lines 
that  terminate  and  circurafcribe  them  :  fuch  defign  is 
fometimes  drawn  in  crayons  or  ink,  without  any  iha- 
dows  at  all ;  fometimes  it  is  hatched,  that  is,  the  flia- 
dows  are  expreffed  by  fenfible  outlines,  ufually  draiwi 
acrofs  each  other  with  the  pen,  crayon,  or  graver. 
Sometimes,  again,  the  ihadows  are  done  with  the  cray- 
on rubbed  fo  as  that  there  do  not  appear  any  lines ; 
at  other  times,  the  grains  or  ftroke  of  the  crayon  ap- 
pear, as  not  being  rubbed  :  fometimes  the  defign  is 
waflied,  that  is,  the  ftiadows  are  done  with  a  pencil  in 
Indian  ink,  or  fome  other  liquor  ;  and  fometimes  the 
defign  is  coloured,  that  is,  colours  are  laid  on  much 
like  thofe  intended  for  the  grand  work. 

Design,  in  Mujic,  is  juftly  defined  by  Rouffeau  to 
be  the  invention  and  the  conduft  of  the  fubiecf,  the 
difpofition  of  every  part,  and  the  general  order  of  the 
whole. 

It  is  not  fufficient  to  form  beautiful  airs,  and  a  le- 
gitimate harmony  ;  all  thefe  muft  be  connefted  by  a 
principal  fubjeft,  to  which  all  the  parts  of  the  work 
relate,  and  by  which  they  become  one.  Thus  unity 
ought  to  prevail  in  the  air,  in  the  movement,  in  the 
charafter,  in  the  harmony,  and  in  the  modulation.  All 
thefe  muft  indilpenfably  relate  to  one  common  idea 
which  unites  them.  The  greateft  difficulty  is,  to  recon- 
cile the  obfervation  of  thofe  precepts  with  an  elegant 
variety,  which,  if  not  introduced,  renders  the  whole 
piece  irkfome  and  monotonic.  Without  queftion,  the 
mufician,  as  ^vell  as  the  poet  and  the  painter,  may  rifle 
every   thing '  in  favour  of  this  delightful  variety  ;  if, 
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under  the  pretext  of  contrafting,  they  do  not  endea- 
vour to  cheat  us  with  falfe  appearances,  and  inftead  of 
pieces  juftly  and  hajiplly  planned,  prefent  u?  with  a 
muficai  mincedmeat,  compofed  of  little  abortive  frag- 
ments, and  of  charaftcrs  io  incompatible,  that  the  whole 
aifembled  forms  a  heterogeneous  monfter. 

Non  ut  placidis  coeant  immiiia,  non  ut 

Serpenics  avibus  geminenlur,  ligribus  agnt. 

Trauflated  thus : 

But  not  that  nature  fhould  revers'd  appear  ; 
Mix  mild  with  fierce,  and  gentle  vrith  fevere  ; 
Profane  her  laws  to  contradiction's  height : 
Tygers  with  lambs,  with  ferpents  birds  unite. 

It  is  therefore  in  a  diftribution  formed  with  intel- 
ligence and  tafte,  in  a  juft  proportion  between  all  the 
parts,  that  the  perfeftion  of  defign  confifts  ;  and  it  is 
above  all,  in  this  point,  that  the  immortal  Pergolelo  has 
ihown  his  judgment  and  his  tafte,  and  has  left  fo  far 
behind  him  all  his  competitors.  liis  Slabat  Maler, 
liis  Orfco,  his  Serva  Padrona,  are,  in  tliree  different  fpc- 
cies  of  compofition,  three  mafterpieccs  of  deftgn  equally 
perfeft. 

This  idea  of  the  general  defign  of  a  work  is  like- 
wife  particularly  applicable  to  every  piece  of  which 
it  confifts :  thus  the  compofer  plans  an  air,  a  duet, 
a  chorus,  &c.  For  this  purpofe,  after  having  invent- 
ed his  fubjefl,  he  diflributes  it,  according  to  the  rules 
of  a  legitimate  modulation,  into  all  the  parts  where  it 
ought  to  be  perceived,  in  fuch  a  proportion,  that  its 
Impreflion  may  not  be  loft  on  the  minds  of  the  audi- 
ence j  yet  that  it  may  never  be  reiterated  in  their  ears, 
without  the  graces  of  novelty.  The  compofer  errs  in 
dengning  who  fuffers  his  fubjefl  to  be  forgot  j  he  Is 
Itill  more  culpable  who  purines  it  till  It  becomes  trite 
and  tireforae. 

DESIGNATION,  the  aft  of  marking  or  indica- 
tmg,  and  making  a  thing  known.  The  delignation  of 
fuch  an  eftate  is  made  by  the  tenants,  butments,  and 
boundings.  Among  the  Romans,  there  were  defigna- 
tions  of  the  confuls  and  other  magiftrates,  fome  time 
before  their  eleflion.' 

DESIGNATOR,  a  Roman  officer,  who  afflgned 
and  marked  each  perfon  his  place  and  rank  in  public 
ceremonies,  fhows,  proceflions,  &c.  The  word  is 
formed  from  the  verb  defignare,  "  to  defign." 

The  defignator  was  a  kind  of  marlhal,  or  mafter  of 
the  ceremonies,  who  regulated  the  feats,  march,  order, 
&c.  There  were  defignators  at  funeral  folemnities, 
and  at  the  games,  theatre,  and  fhows,  who  not  only 
afligned  every  one  his  place,  but  alfu  led  liim  to  it  •, 
as  appears  from  the  prologue  to  the  Pcenulus.  of  Plau- 
tus.  Much  of  the  fame  nature  were  the  agonalhctx 
of  the  Greeks. 

DESIGNING,  the  art  of  delineating  or  drawing 
the  appearance  of  natural  obje(5ls,  by  lines  on  a  plane. 
To  defign,  according  to  the  rules  of  mathematics, 
makes  the  objeft  of  perfpeftive.     See  Perspective. 

DESPOT,  a  term  fometlmes  ufed  for  an  abfolute 
prince:  (fee  next  article).  The  word,  in  its  firft 
origin,  fignified  the  fame  with  the  Latin  hems,  and 
the  Englifti  majler  :  but  in  time  it  underwent  the  fame 
fate  on  medals,  as,  among  the  Latins,  Csefar  did  with 
regard  to  Auguflus :  BACIAETC  anfwering  to  Auguf- 


tus,  and  AECnOTHC,  defpotes,  to  C;efar.  See  C.ES.VR. 
Tlius,  Nicephorus  having  ordered  his  fon  Stauracius  to 
be  crowned,  the  fon,  out  of  reipeft,  would  only  take  , 
the  name  AECnOTHC,  leaving  to  his  father  that  of 
BACIAEYC.  For  it  is  to  be  noted,  that  it  was  juft  a- 
bout  the  time  that  the  emperors  began  to  ceale  to  ufe 
Latin  infcriptions.  This  delicacy,  however,  did  not 
laft  long  ;  for  the  following  emperors  preferred  the. 
quality  of  AECnOTHC  to  that  of  BACIAEYC,  particu 
larly  Conftantine,  Michael  Ducas,  Nicephorus  Boto- 
niatcs,  Romanus  Diogenes,  the  Comneni,  and  fome 
others.  In  imitation  of  the  princes,  tlie  princelTes  like- 
wife  aflumed  the  title  of  AECnoiNA. 

It  was   the    emperor   Alexius,  furnamed  the  angel^ 
that    created  the  dignity  of  defpot,    and  made  it  the 
firft  after  that  of  emperor,  above  that  of  Auguftus  or 
Sebaftocrator  and  Casfar.      See  August. 

The  defpots  were  ufually  the  emperor's  fjns  or  foni- 
in-law,  and  their  colleagues  or  copartners  in  the  empire, 
as  well  as  their  prefumptive  heirs.  The  defpots  that 
were  fons  of  the  emperors  had  more  privileges  and 
authority  than  thofe  that  were  only  fons-in-law.  Co- 
din,  p.  58.  defcribes  the  habits  and  ornaments  of  the 
defpot.  See  the  notes  of  Father  Goar  on  that  autho: 
Under  the  fucceflbrs  of  Conftantine  the  Great,  the  title 
defpot  of  Sparta  was  given  to  the  emperor's  fon  or  bro- 
ther, \s\\o  had  the  city  of  Sparta  or  Lacedemon  bjt 
way  of  apannege. 

Despot  Is  at  prefent  a  title  of  quality  given  to 
Wallachia,  Servia,  and  fome  of  the  neighbouring 
countries. 

DESPOTICAL,  in  general,  denotes  any  thing 
that  is  uncontrouled  and  abfolute  5  but  is  particularly 
ufed  for  an  arbitrary  government,  where  the  power"  of 
the  prince  is  unlimited,  ^nd  his  will  a  law  to  his  fub- 
jefts  ;  fucli  as  thofe  of  Turkey,  Perfia,  and  mod  of 
the  eaftern  governments  ;  and  even  thofe  of  Europe, 
if  we  except  tlie  republics,  our  own,  and  of  late  the 
French  government. 

DESPOUILLE,  in  Heraldnj,  the  whole  cafe,  Ikin, 
or  flough  of  a  beaft,  with  the  head,  feet,  tail,  and  all 
appurtenances,  fo  that  being  filled  and  fluffed  It  looks 
like  the  entire  creature. 

DESPREAUX.     See  Boii.eau. 

DESSAULT,  Peter  .Joseph,  a  dlftinguifhed 
French  furgeon,  was  born  at  Magny  Vernois,  a  village 
of  Franche  Comte,  in  the  year  174.4.  He  was  de- 
fcended  of  parents  of  a  hurpble  rank  in  life.  He  re- 
ceived the  early  part  of  his  education  in  a  fchool  of 
the  Jefuits,  and  was  dcftined  for  the  church  ;  but  his 
own  inclination  tended  to  the  ftudy  of  medicine,  and 
In  this  he  was  at  length  indulged  and  fettled  as  an  ap- 
prentice in  the  military  hofpltal  of  Bcfort.  Here  he 
acquired  fome  knowledge  of  anatomy  and  furgery  ;  and 
having  previoufly  made  coniiderable  progrcfs  in  ma- 
thematlcal  fludies,  he  applied  this  knowledge,  after  the 
example  of  Borelll  and  others,  to  the  invcftigalion  of 
phyfiological  fubjefts.  He  tranllatcd  the  work  of  Bo 
relli,  De  Motii  j4nirnal:um,  and  added  notes  and  ilJuf- 
tratlons,  In  which,  although  he  proceeded  upon  wrong 
principles,  he  difcovered  at  a  very  early  period  Ihon;,; 
proofs  of  his  zeal  and  Indulfry. 

About  his  2 jth  year  he  went  to  Paris,  where  lie  en- 
joyed the  beft  opportunities  of  ftoring  his  mind  with 
the  knowledge  of  furgery  and  anatomy,  which  he  pro- 
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DeffauU.  fecuted  with  the  utmoft  ardour  and  fuccefs.  He  fpeiit 
'*~~v~~"  almoft  the  whole  of  his  time  at  the  anatomical  theatres 
and  hofpitals  ;  but  by  this  clofe  attendance  his  health 
fufTereJ  greatly.  He  was  feized  with  a  cacheftical  dif- 
eafe,  which  confined  him  to  bed  for  a  twelvemonth  j 
and  he  was  indebted  for  his  recovery  to  the  vigour  of 
his  conftitution,  and  the  kind  offices  of  a  young  friend 
who  cunftantly  watched  the  progrefs  of  his  diibrder. 
His  health  being  re-eilabli(hed,  neither  his  circum- 
ftances  nor  the  aflivity  of  his  mind  would  permit  him 
to  indulge  in  repofe.  He  commenced  teacher  of  ana- 
tomy in  the  winter  of  1766,  and  was  foon  attended 
by  3  CO  pupils,  a  great  proportion  of  whom  was  older 
than  himfelf.  But  this  fuccefs  excited  the  jealoufy  of 
the  eftablifhed  teachers  and  profelTors,  who  exerted  all 
the  influence  of  authority  to  filence  him  ;  and  although 
he  was  patroniled  and  protected  by  fome  furgeons  of 
great  eminence,  the  oppofition  which  he  met  with 
would  have  obliged  him  to  renounce  public  teaching, 
-iiad  he  not  been  permitted  to  go  on  by  the  expedient 
of  adopting  the  name  of  another  as  a  fanflion.  His 
reputation  was  now  greatly  extended  ;  but  ftill  he  de- 
clined private  praftice,  till  he  ivas  eftablifhed  in  fome 
diftinguifhed  public  ftation.  In  the  year  1776,  he  was 
admitted  a  member  of  the  corporation  of  furgeons,  and 
it  would  appear  that  his  finances  were  at  this  time  ex- 
tremely limited,  from  the  circumftance  of  his  being 
indulged  by  that  body  in  paying  his  fees  ivhen  it 
ihould  be  convenient  for  hiraielf.  He  (ucceffively  fil- 
led the  honourable  ftations  in  the  corporation  and  aca- 
demy of  furgery.  and  in  the  year  1782,  he  was  ap- 
pointed furgeon-major  to  the  hofpital  De  la  Charitc. 

Deflault  was  now  regaided  as  one  of  the  firft  fur- 
geons of  Paris.  He  fucceeded  to  the  next  vacancy  at 
the  Hotel  Dieu  j  and  after  the  death  of  Moreau,  al- 
jnoft  the  whole  furgical  department  of  that  hofpital 
was  intrufled  to  him.  Here  he  inftituted  a  clinical 
fchool  of  furgery,  on  a  liberal  and  extenfive  plan, 
which  attrafled  a  great  concourfe  of  ftudents,  not  on- 
ly from  every  part  of  France,  but  alfo  from  foreign 
countries.  An  audience  compofed  of  600  ftudents 
frequently  met  to  hear  his  inftruflions,  and  moft  of  the 
lurgeons  of  the  French  aimy  derived  their  knowledge 
from  liis  leftures.     . 

The  furgical  praftice  of  DeiTault  was  alu-ays  diftin- 
guiftied  for  its  efficacy  and  firaplicity.  Among  the  im- 
provements which  he  introduced  into  furgery  may  be 
mentioned  bandages  for  the  retention  of  fraftured 
Jimbs,  the  ufe  of  compreftions  in  promoting  the  cure 
of  ulcers,  the  ufe  of  ligature  in  umbilical  hernia  of 
children,  the  extraction  of  loofe  cartilages  in  joints, 
the  ufe  of  bougies  in  fchirrofities  of  the  reftum,  and 
that  of  elaftic  probes  in  contraftions  of  the  urethra. 
He  alfo  introduced  eflential  improvements  in  the  con- 
ftruftion  of  various  furgical  inftruments. 

In  the  year  1791,  he  publiftied  a  work  entitled 
'journal  de  Chirurgerie,  the  objeft  of  which  was  to  re- 
cord the  moft  interefting  cafes  which  occurred  in  his 
clinical  fchool,  with  the  remarks  whicli  he  made  upon 
them  in  the  courfe  of  his  leftures.  The  editing  of 
this  work  was  intrufted  to  his  pupils.  But  in  the  niidft 
of  his  valuable  labours  he  became  obnoxious  to  fome 
of  the  prevailing  parties  of  that  turbulent  period,  and 
in  1792  he  was  denounced  to  the  popular  feflions  in 
/he  cant  language  of  the  times,  as  an  egotijl  or  indif- 
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fereril.  After  being  twice  examined,  he  was  feized 
while  he  was  delivering  a  leflure,  carried  away  from 
his  theatre,  and  committed  to  the  prifon  of  the  Luxem- 
bourg. But  in  three  days  he  was  liberated  and  per- 
mitted to  refume  all  his  funiflions.  When  the  fchool 
of  health  was  eftablillied,  he  was  appointed  clinical 
profeiTor  for  external  maladies ;  and  it  was  through  his 
means  tiiat  the  Eveche  was  converted  into  an  holpital 
for  furgical  operations. 

The  horrid  icenes  which  Tvere  exhibited  in  IVIay 
1795,  made  fo  deep  an  impreflion  on  his  mind,  from 
the  apprehenfion  of  a  renewal  of  the  horrors  v.hich 
he  had  formerly  experienced,  that  he  was  feized  with  a 
fever,  accompanied  with  delirium  ;  and  this  put  an 
end  to  his  life  on  the  ift  of  June,  the  fame  year,  at 
tlieageofji.  He  had  attended  the  dauphin  in  the 
temple  ;  and  from  the  circumftance  of  his  death  ha- 
ving happened  but  a  fliort  time  before  that  prince,  an 
opinion  was  prevalent  among  the  populace  that  he  was 
poifoned,  becaufe  he  refufed  to  do  any  thing  againft 
the  dauphin's  life.  This  ftory  feems  to  have  no 
foundation,  but  it  affords  a  proof  of  the  opinion  held 
by  the  public  of  Deffault's  integrity.  A  penfion  was 
fettled  on  his  widow  by  the  republic.  Fame,  and 
not  emolument,  had  been  always  the  objefl  of  his 
ambition  ;  for  he  neglefted  many  opportunities  of  ac- 
quiring wealth.  Indifferent  to  all  other  pleafures  and 
purfuits,  Deffault  was  folely  and  palhonately  attached 
to  his  profefl!ion.  His  temper  was  ardent,  and  fome- 
times  rather  violent ;  but  his  fentiments  were  alnays 
elevated  and  noble.  The  only  work  of  which  he  is 
to  be  confidered  as  the  fole  author,  is  entitled  Traite 
des  Maladies  cldrurgicalcs,  et  des  Operations  qui  leur 
conviennenl,  in  2  vols  8vo. 

D  ESS  AW,  a  city  of  Upper  Saxony,  in  Germany, 
fituated  on  the  river  Elbe,  60  miles  north-weft  of  Dref- 
den,  and  fubjeft:  to  the  prince  of  Anhalt  Deffaw,  E, 
Long.  12.  40.  N.  Lat.  51.  50. 

DESSERT,  or  Desert,  a  fervice  of  fruits  and 
fweetmeats,  ufually  ferved  up  laft  at  table. 

DESSICCATIVE,  or  Desiccative,  in  Plmr. 
macy,  an  epithet  applied  to  fuch  topical  medicines  as 
drv  up  the  humours  flowing  to  a  wound  or  ulcer. 

DESTINIES,  in  Mijthology.     See  Parc.e. 

DESTINY,  among  philofophers  and  divines.  See 
Fate. 

DESTRUCTION,  in  general,  an  alteration  of  any 
thing  from  its  natural  ftate  to  one  contrary  to  nature, 
whereby  it  is  deemed  the  fame  with  Corruption. 

A  chemical  deftruflion,  or  corruption,  is  nothing 
but  a  refolution  of  the  whole  naturally  mixt  body  into 
its  parts. 

DESUDATION,  in  Medicine,  a  profiife  and  inor- 
dinate fweat,  fucceeded  by  an  eruption  of  puftules, 
czWcAfudamina,  or  heat  pimples. 

DESULTOR,  in  antiquity,  a  vaulter  or  leaper, 
who,  leading  one  horfe  by  the  bridle,  and  riding  ano- 
ther, jumped  from  the  back  of  one  to  the  other,  as  the 
cuftom  was  after  they  had  run  feveral  courfes  or  heats. 
— This  practice  required  great  dexterity,  being  per- 
formed before  the  ufe  of  either  faddles  or  ftirrups. 
The  cuftom  was  praflifed  in  the  amiy  when  neceffity 
required  it ;  but  rhietly  amongft  the  Numidians,  who 
always  carried  with  them  two  horfes  at  leaft  for  that 
purpofe,  changing  them  as   they   tired.     The  Greeks 
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and  Romans  borrowed  the    praflicc    from  tliem  ;  but 
only  ufed  it  at  races,  game«,  8tc.     The  Sarmatce  were 
great   mafters    of   this  exercife,  and    the  huflars   have 
,  flill  feme  remains  of  it. 

DETACHMENT,  in  military  affairs,  a  certain 
number  of  foldlers  drawn  out  from  feveral  regiments 
or  companies  equally,  to  be  employed  as  the  general 
thinks  proper,  whether  on  an  attack,  at  a  liege,  or  in 
parties  to  fcour  the  country. 

DETENTION  (from  detlnco,  "  I  detain"),  the  pof- 
feffion  or  holding  of  lands,  or  the  like,  from  feme 
other  claimant.  The  word  is  chielly  ufed  in  an  ill 
fenfe,  for  an  unjuft  withholding,  &c. 

DETENTS,  in  a  clock,  are  thofe  flops  which,  by 
being  lifted  up  or  let  fall  down,  lock  and  unlock  the 
clock  in  ftriking. 

Detent -Wheel,  or  Hoop-Wheel,  in  a  clock,  that 
wheel  which  has  a  hoop  almoft  round  it,  wherein 
there  is  a  vacancy,  at  which  the  clock  locks. 

DETERGENTS,  in  Pharmaaj,  fuch  medicines  as 
are  not  only  foftening  and  adheflve,  but  alio,  by  a  pe- 
culiar aftivity,  conjoined  with  fuitable  configuration 
of  parts,  are  apt  to  abrade  and  carry  along  with  them 
fuch  particles  as  they  lay  hold  on  in  their  paflage. 

DETERIORATION,  the  impairing  or  rendering 
any  thing  worfe  ;  it  is  juft  the  reverfe  of  melioration. 

DETERMINATE  problem,  is  that  which  has 
but  one  folutlon,  or  a  certain  limited  number  of  folu- 
tions ;  in  contradiftinftion  to  an  indeterminate  problem, 
which  admits  of  infinite  folutions. 

Determinate  Se&ion,  the  name  of  a  trafl  or  general 
problem,  written  by  the  ancient  geometrician  Apollo- 
nius.  None  of  this  work  has  come  down  to  us,  ex- 
cepting fome  extrafts  and  an  account  of  it  by  Pappus, 
in  the  Preface  to  the  7th  book  of  his  Mathematical 
Colleflicns.  He  there  fays  that  the  general  problem 
was,  "  To  cut  an  infinite  right  line  in  one  point  fo, 
that,  of  the  fegments  contained  between  the  point  of 
feftion  fought,  and  given  points  in  the  faid  line,  either 
the  fquare  on  one  of  them,  or  the  reftangle  contained 
by  two  of  them,  may  have  a  given  ratio,  either  to  the 
reftangle  contained  by  one  of  them  and  a  given  line,  or 
to  the  reftangle  contained  by  two  of  them." 

DETERMINATION,  in  mechanics,  fignifies  much 
the  fame  with  the  tendency  or  diretlibn  of  a  body  in 
motion.     See  Mechanics. 

Determination,  among  fchool-divines,  is  an  aft  of 
divine  power,  limiting  the  agency  of  fccond  caufes,  in 
every  inftance,  to  what  the  Deity  prcdellinated  con- 
cerning them.     See  Predestination. 

DETERSIVES,  the  fame  with  DETERGENTS. 
DETINUE,  in  Law,  a  writ  or  adion  that  lies 
again  ft  one  who  has  got  goods  or  other  things  deli- 
vered to  him  to  keep,  and  afterwards  refufes  to  deliver 
them. — In  this  adion,  the  thing  detained  is  generally 
to  be  recovered,  and  not  damages  ;  but  if  one  can- 
not recover  the  thing  itfelf,  he  Ihall  recover  damages 
for  the  thing,  and  alfo  for  the  detainer.  Detinue  lies 
for  any  thing  certain  and  valuable,  wherein  one  may 
have  a  property  or  right  ;  as  for  a  horfe,  cow,  flieep, 
hens,  dogs,  jewels,  plate,  cloth,  bags  of  money,  facks 
ot  corn,  &c.  It  muft  be  laid  fo  certain,  that  the 
thing  detained  may  be  known  and  recovered  :  and 
therefore,  for  money  out  of  a  bag,  or  corn  out  of  a 
fack,  &c.  it  lies  not  •,  for  the  monev  or  corn  cannot 
Vol.  VII.  Pait  I. 
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in  this  cafe  be  known  from  other  money  or  corn  ;  foOctonatun 

that  the   party  muft  have  an   adion  on  the  cale,  &c.         H 
_,,.'■',,  ,      I.  .  1-        1  1     1   .1     Deucalion. 

Yet  detinue  may  be  brought  lor  a  piece  or  gold  ot  tlie  ■ 

price  of  2  2s.  though  not  for  22s.  in  money. 

DETONATION,  in  Chemiftnj,  fignifies  an  explo- 
fion  with  noiie  made  liy  the  fudden  intlamination  of 
fome  combuftible  body  ;  fuch  are  the  explofions  of 
gun[>oix)der,  fulininattng  gold,  and  fulminating  po'ivder. 
See  Chemistry  Index. 

DETRANCHE,  in  Heraldry,  a  line  bend- wife, 
proceeding  always  from  the  dexter  fide,  but  not  Irora 
the  very  angle,  diagonally  atluvart  the  fhield. 

DETTINGEN,  a  village  of  Germany,  in  the  circle 
of  the  Upper  Rhine,  and  in  the  territory  of  Hanau. 
Here  the  Auftrians  and  the  Etitilh,  in  June  1 743, 
were  attacked  by  the  French,  who  met  with  a  repuUe  ; 
but  as  the  allies  were  inferior  in  number,  they  could 
not  make  the  advantage  of  it  they  might  othervvife 
have  done.     E.  Long.  8.  45.  N.  Lat.  50.  8. 

DEVx'V,  or  Deuna,  in  ^indent  Geography,  a  town 
of  the  Cornavii  in  Britain.  Now  Chejler,  on  the  Dee. 
W.  Long.  3.  o.   N.  Lat  53.  15. 

DEUCALEDONIUS  oceanus,  fuppofed  to  be 
derived  from  the  Gaelic  ^vords  Duah  Gael,  the  nor- 
tliern  Highlanders  :  the  fea  on  the  north-weft  of  Scotr 
land. 

DEUCALION,  king  of  TheflTaly.  The  flood  faid 
to  have  happened  in  his  time  (ijoo  B.  C),  is  fup- 
pofed to  have  been  only  an  inundation  of  that  coun- 
try, occafioned  by  heavy  rains,  and  an  earthquake 
that  flopped  the  courfe  of  the  river  Peneus  where  it 
ufually  difcharged  itlclf  into  the  fea.  On  thefe  cir- 
cumftances  the  fable  of  Deucalion's  flood  is  founded. 
— According  to  the  fable,  he  was  the  fon  of  Prome- 
theus. He  governed  his  people  with  equity  ;  but  the 
reft  of  mankind  being  extremely  wicked,  were  de- 
ftroyed  by  a  flood,  while  Deucalion  and  Pyrrha  his 
queen  faved  themfelves  by  al'cending  Mount  Parnaffus. 
When  the  waters  were  decreafed,  they  went  and  con- 
fulted  the  oracle  of  Themis,  on  the  means  by  which 
the  earth  was  to  be  repeopled  :  when  they  were  or- 
dered to  veil  their  heads  and  faces,  to  unloofe  their  gir- 
dles, and  throw  behind  their  backs  the  bones  of  their 
great  mother.  At  this  advice  Pyrrha  was  feized  with 
horror  ;  but  Deucalion  explained  the  myflery,  by  obfer- 
ving,  that  their  great  mother  muft  mean  the  earth,  and 
her  bones  the  flones  ;  when  taking  them  up,  thofe  Deu- 
calion threw  over  his  head  became  men,  and  thofe 
thrown  by  Pyrrha,  women. 

Some  have  fuppoied  that  Deucalion,  whom  the 
Greeks  have  reprefeutcd  under  a  variety  of  charaders, 
and  concerning  whom  their  poets  have  given  many  fa- 
bulous account^;,  was  the  fnm.c  with  the  patriarch 
Noah  ;  and  that  Dtucaiion's  flijod  in  Theflaly,  as  well 
as  that  of  Ogyges  in  Attica,  and  of  Prometheus  in 
Egypt,  were  the  fame  with  that  of  Noah  recorded  in 
fcripture.  Diodorus  Siculus  exprefsly  fays,  that  in 
the  deluge  which  happened  in  the  time  of  Deucalion 
almoft  all  flefli  died.  ApoUodoius  having  mentioned 
Deucalion  it  y^a.(ix.r.i,  "  configned  to  the  ark,"  takes  no- 
tice, upon  his  quitting  it,  of  his  offering  up  an  iinme- 
diatc  facrifice,  Ah  f t/j'a,  "  to  the  God  who  delivered 
hira."  As  he  was  the  father  of  mankind,  the  an- 
cienls  have  given  him  great  dignity  and  univerfal  mo- 
narchy J  though  fometimes  he  is  reduced  to  a  petty 
A  a  kins 
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Dcuciilion  king  of  Theffaly.     Apolloiiius  Rhodius  makes  him  a 
II         native  of  Greece,  and  the  fon  of    Prometheus.       We 
.  may  learn,  however,  from  their  confuied  hillory,  that 

the  perfon  reprefented  was  the  firfl  of  men,  through 
whom  religious  rites  were  renewed,  cities  built,  and 
civil  polity  eftabliihed  in  the  world  ;  none  of  which 
circumftances  are  applicable  to  any  king  of  Greece. 
Philo  alTures  us,  that  the  Grecians  call  the  perfon 
Deucalion,  but  the  Chaldeans  ftyle  him  Noe,  in  whofe 
time  there  happened  the  great  eruption  of  waters. 
J):  Sfa  Sy-  But  as  Lucian  has  given  us  the  moll  particular  hillory 
ria.vol.  ii.  of  the  deluge,  and  that  which  comes  neareft  to  the 
p.  SSj.  account  given  by  Mofes ;  and  as  he  was  a  native  of 
Samofata,  a  city  of  Commagene  upon  the  Euphrates, 
a  part  of  the  world  where  memorials  of  the  deluge 
were  particularly  preferved,  and  where  an  obvious  re- 
ference to  that  hillory  may  be  obferved  in  the  rites 
and  worlhip  of  the  country,  we  (hall  give  the  following 
extraft  of  what  he  fays  on  the  fubjedl.  Having  de- 
fcribed  Noah  under  the  name  of  Deucalion,  he  lays, 
that  the  prefent  race  of  mankind  are  different  from 
thofe  who  firfl  exifted  •,  for  thofe  of  the  antediluvian 
world  were  all  deftroyed.  The  prefent  world  is  peo- 
pled from  the  fons  of  Deucalion  ;  having  increafed  to 
fo  great  a  number  from  one  perfon.  In  refpeft  to  the 
former  brood,  they  were  men  of  violence,  and  lawlefs 
in  their  dealings.  They  regarded  not  oaths,  nor  ob- 
ferved the  rites  of  hofpitality,  nor  Ihowed  mercy  to 
thofe  who  fued  for  it.  On  this  account  they  were 
doomed  to  dellruftion  ;  and  for  this  purpofe  there  was 
a  mighty  eruption  of  whalers  from  the  earth,  attended 
^vith  heavy  fhowers  from  above ;  fo  that  the  rivers 
ivvelled,  and  the  fea  overilowed,  till  the  whole  earth 
was  covered  with  a  flood,  and  all  tlelh  drowned.  Deu- 
calion alone  was  preferved,  to  repeople  the  world.  This 
mercy  was  Ihown  to  him  on  account  of  his  jullice  and 
piety.  His  prefervation  was  eflre<51ed  in  this  manner ; 
lie  put  all  his  family,  both  his  fons  and  their  wives, 
into  a  vaft  ark  which  he  had  provided,  and  he  went 
into  it  himfelf.  At  the  fame  time  animals  of  every 
Ipecies,  boars,  horfes,  lions,  ferpents,  whatever  lived 
upon  the  face  of  the  earth,  followed  him  by  pairs ; 
all  which  he  received  into  the  ark,  and  experienced  no 
t-vil  from  them  ;  for  there  prevailed  a  wonderful  har- 
mony throughout  by  the  immediate  influence  of  the 
Deity.  Thus  were  they  wafted  with  him  as  long  as 
the  flood  endured.  After  this  he  proceeds  to  mention, 
that  upon  the  difappearing  of  the  waters  Deucalion 
went  forth  from  the  ark,  and  raifed  an  altar  to  God. 

Dr  Bryant  produces  a  variety  of  monuments  that 
bear  an  obvious  reference  to  the  deluge  in  the  Gentile 
hillory,  befides  this  account  of  Deucalion  and  his 
f.ood.  Analyfis  of  Ancient  Mythology,  vol.  ii.  p.  193 
— 250. 

DEVENSHRING.  See  Devonshering. 
DEVENTER,  a  large,  ftrong,  trading,  and  po- 
pulous town  of  the  United  Provinces,  in  OveryfTel,  with 
an  univerfity.  It  is  furrounded  with  ftrong  walls, 
flanked  with  feveral  towers,  and  with  ditches  full  of 
water.  It  is  feated  on  the  river  Iffel,  ^^  miles  eaft  of 
Amllerdam,  and  42  wefl  of  Bentheim.  E.  Long.  5. 
8.  N.  Lat.  52.  18. 

DEVEREUX,  Robert,  earl  of  Effex,  the  fon  of 
Walter  Devereux,  Vifcount  Hereford,  was  born  at  Ne- 
theivyood  in  Heieiordihire,  in  the  year  1567*      Hs 


fucceeded  to  the  title  of  earl  of  Effex  at  ten  years  of 
jige  ;  and  about  two  years  after  ^vas  fcnt  by  his  guar- 
dian. Lord  Burleigh,  to  Trinity-college  in  Cambridge. 
He  took  the  degree  of  mailer  of  arts  in  1 1;82,  and  foon 
after  retired  to  his  feat  at  Lampfie  in  South  Wales. 
He  did  not  however  continue  long  in  this  retreat  ;  for 
we  find  him,  in  his  feventeenth  year,  at  the  court  of 
Queen  Elizabeth,  who  immediately  honoured  him  with 
Angular  marks  of  her  favour.  Authors  feem  very 
unneceffarily  perplexed  to  account  for  this  young  earl's 
gracious  reception  at  the  court  of  Ehzabeth.  The 
reafons  are  obvious  ;  he  was  her  relation,  the  fon  of  one 
of  her  moft  faithful  fervants,  the  fon-ia-law  of  her  fa- 
vourite Leicefter,  and  a  very  handfome  and  accom- 
pliflied  youth.  To^vards  the  end  of  the  following 
year,  1585,  he  attended  the  earl  of  Leiceller  to  Hol- 
land ;  and  gave  fignal  proofs  of  his  perfonal  courage 
during  the  campaign  of  1586,  particularly  at  the  battle 
of  Zutphen,  where  the  gallant  Sidney  was  mortally 
wounded.  On  this  occafion  the  earl  of  Leicefter  con- 
ferred on  him  the  honour  of  knight  banneret. 

In  the  year  ijSy,  Leicefter  being  appointed  lord 
fteward  of  the  houfehold,  Effex  fucceeded  him  in  the 
honourable  poll  of  mailer  of  the  horfe  ;  and  the  year 
following,  when  the  queen  affembled  an  army  at  Til- 
bury to  oppofe  the  Spanifli  invafion,  Effex  was  made 
general  of  the  horfe.  From  this  time  he  was  conftdered 
as  the  happy  favourite  of  the  queen.  And  if  there 
was  any  mark  yet  wanting  to  fix  the  people's  opinion 
in  that  refpeft,  it  was  fhown  by  the  queen's  conferring 
on  him  the  honour  of  the  garter. 

We  need  not  wonder  that  fo  quick  an  elevation,  and 
to  fo  great  a  height,  (hould  affefl-  fo  young  a  man  as 
the  earl  of  Effex  ;  who  fliowcd  from  henceforwards  a 
very  high  fpirit,  and  often  behaved  petulantly  enough 
to  the  queen  herfelf,  who  yet  did  not  love  to  be  con- 
trolled by  her  fubjefts.  His  eagernefs  about  this  time 
to  difpute  her  favour  with  Sir  Charles  Blunt,  aftenvards 
Lord  Mountjoy  and  earl  of  Devonlhire,  coft  him  fome 
blood ;  for  Sir  Charles,  thinking  himfelf  affronted  by 
the  earl,  challenged  him,  and  after  a  ftiort  dilpute 
wounded  him  in  the  knee.  The  queen,  fo  far  from 
being  difpleafed  with  it,  is  faid  to  have  Iworn  a  good 
round  oath,  that  it  was  fit  fomebody  ftiould  take  him 
down,  otherwife  there  would  be  no  ruling  him.  How- 
ever,  (he  reconciled  the  rivals  ;  who,  to  their  honovir, 
continued  good  friends  as  long  as  they  lived. 

The  gallant  Effex,  however,  was  not  fo  entirely  cap- 
tivated with  his  fituation  as  to  become  infenfible  to  the 
allurements  of  military  glory.  In  1589,  Sir  John 
Norris  and  Sir  Francis  Drake  having  failed  on  an  ex- 
pedition againll  Spain,  our  young  favourite,  without 
the  permifTion  or  knowledge  of  his  rojal  raiftrefs,  fol- 
lowed the  fleet ;  which  he  joined  as  they  were  failing 
towards  Lilhon,  and  adted  with  great  refolution  in  the 
repulfe  of  the  Spanilh  garrifon  of  that  city.  The  queen 
wrote  him  a  very  fevere  letter  on  the  occafion  ;  but  ftie 
was,  after  his  return,  foon  appeafed.  Yet  it  was  not 
long  before  he  again  incurred  her  difplcafure,  by  mar- 
rying the  widow  of  Sir  Philip  Sidney.  In  I  191,  he 
was  fent  to  France  with  the  command  of  4:00  men 
to  the  affiftar.ce  of  Henry  IV.  In  i  596,  he  was  joined 
with  the  lord  high  admiral  Howard  in  the  command 
of  the  famous  expedition  againll  Cadiz,  the  fuccefs  oi 
vshich  is  univerfally  known.  In  1597  he  was  ap- 
pointed 
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ncveicaui.  pointed  matter  of   the  ordnance  j    and  the  fame  year 
v"""'  commanded   another   expedition   againlt   Spain,  called 
the  IJland  voyage,  the  particulars  of  which  are  alfo  ivell 
known. 

Soon  after  his  return,  he  was  created  earl  marfhal  of 
England ;  and  on  the  death  of  tlie  great  Lord  Burleigh, 
in  1598,  elefled  chancellor  of  the  univerfity  of  Cam- 
bridge. This  is  reckoned  one  of  the  lafl;  inftances  of 
this  great  man's  felicity,  \vho  was  now  advanced  too 
high  to  fit  at  eafe  ;  and  thofe  who  longed  for  his  ho- 
nours and  employments,  very  clofely  applied  them- 
felves  to  bring  about  his  fall.  The  firll  great  (hock  he 
received  in  regard  to  the  queen's  favour,  arofe  from  a 
warm  difpute  between  her  majefty  and  hirafelf,  about 
the  choice  of  fome  fit  and  able  perfon  to  fuperintend 
the  affairs  of  Ireland.  The  affair  is  related  by  Cam- 
den ;  who  tells  us,  that  nobody  was  prefent  but  the 
lord  admiral,  Sir  Robert  Cecil  fecretary,  and  Winde- 
bank  clerk  of  the  feal.  The  queen  looked  upon  Sir 
William  Knolls,  tmcle  to  Effex,  as  the  moll  proper 
perfon  for  that  charge  :  Effex  contended,  that  Sir 
George  Carew  was  a  much  fitter  man  for  it.  When 
the  queen  could  not  be  perluaded  to  approve  his  choice, 
he  fo  far  forgot  himfelf  and  his  duty,  as  to  turn  his 
back  upon  her  in  a  contemptuous  manner ;  which  in- 
folence  her  majefty  not  being  able  to  bear,  gave  him  a 
box  on  the  ear,  and  bid  him  go  and  be  hanged.  Effex, 
like  a  blockhead,  put  his  hand  to  his  fword,  and  fwore 
revenge.  Where  was  his  gallantry  on  this  occafion  ? 
Could  a  ftroke  from  an  angry  woman  tinge  the  honour 
of  a  gallant  foldier  ?  This  violent  ftorm,  however,  foon 
fubfided  ;  and  they  were  again  reconciled,  at  leaft  ap- 
parently. 

The  total  reduftion  of  Ireland  being  brought  upon 
the  tapis  foon  after,  the  earl  %vas  pitched  upon  as  the 
only  man  from  whom  it  could  be  expefled.  This  was 
an  artful  contrivance  of  his  enemies,  who  hoped  by  this 
means  to  ruin  him.  Nor  were  their  expectations  dif- 
appointed.  He  declined  this  fatal  preferment  as  long 
as  he  could  :  but  perceiving  that  he  (liould  have  no 
quiet  at  home,  he  accepted ;  and  his  commillion  for 
lord  lieutenant  paffed  the  great  feal  on  the  1 2th  of 
March  1598.  His  enemies  now  began  to  infinuate 
that  he  had  fought  this  command,  for  the  fake  of 
greater  things  which  he  then  was  meditating  ;  but 
there  is  a  letter  of  his  to  the  queen,  preferved  in  the 
Harleian  coUeftions,  which  (hows,  that  he  was  fo  far 
from  entering  upon  it  with  alacrity,  that  he  looked 
upon  it  rather  as  a  banifliment,  and  a  place  affigned  him 
for  a  retreat  from  his  fovereign's  difpleafure,  than  a 
l^otent  government  bellowed  upon  liim  by  her  favour. 
"  To  the  ^leen. 

"  From  a  mind  delighting  in  forrow  ;  from  fpirits 
"  wafted  with  paffion ;  from  a  heart  torn  in  pieces 
"  with  care,  grief,  and  travail  •,  from  a  man  that 
"  hateth  himfelf  and  all  things  elfe  that  keep  him  alive; 
"  what  fervice  can  your  majefty  expeft,  lince  any  fer- 
''  vice  paft  deferves  no  more  than  baniftiment  and  pro- 
"  fcription  to  the  curfedeft  of  all  iflands  ?  It  is  your 
"  rebels  pride  and  fucceffion  muft  give  me  leave  to 
"  ranfom  myfelf  out  of  this  hateful  prifon,  out  of  my 
"  loathed  body  ;  which  if  it  happen  fo,  your  majefty 
"  (liall  have  no  caufe  to  miflike  the  faftiion  of  my  death, 
"  fmce  the  courfe  of  my  life  could  never  pleafe  you. 
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"  Happy  he  could  finilh  forth  his  fate,  Dcvsreaui. 

'  In  fome  unhaunted  defert  moft  obfcure  • 

"  From  all  fociety,  from  love  and  hate 

■  Of  ivorldly  folk ;  then  Ihould  he  iiccp  fecure. 

"  Then  wake  again,  and  yield  God  ever  praife, 
'  Content  ivith  hips  and  hius,  and  brambleberrj' ; 
"  In  contemplation  palTmg  out  his  days, 

■  And  change  of  holy  thoughts  to  make  him  merry. 

■  WTio  when  he  dies,  his  tomb  may  be  a  bufli 
Where  harmlefs  robin  dwells  with  gentle  thrulh. 

"  Your  majcfty's  exiled  fervant, 

"  Robert  Essex." 


The  earl  met  with  nothing  in  Ireland  but  ill  fuc 
cefs  and  croffes  :  in  the  midft  of  which,  an  army  was 
fuddenly  railed  in  England,  under  the  command  of  the 
earl  of  Nottingham  \  nobody  well  knowing  why,  but 
in  reality  from  the  fuggeftions  of  the  earl's  enemies  to 
the  queen,  that  he  rather  meditated  an  iiivafion  on  his 
native  country,  than  the  reduftion  of  the  Irilh  rebels. 
This  and  other  confiderations  made  him  relolve  to  quit 
his  port,  and  come  over  to  England  ;  which  he  accord- 
ingly did  without  leave.  He  burft  into  her  majefty's 
bed  chamber  as  flie  was  rifing,  and  (he  received  him 
^\'ith  a  mixture  of  tendemefs  and  feverity  :  but  (lie 
foon  after  thought  fit  to  deprive  him  of  all  his  employ- 
ments, except  that  of  mafter  of  the  horfe.  He  was 
committed  to  the  ruftody  of  the  lord-keeper,  with 
whom  he  continued  fix  months.  No  fooner  had  he  re- 
gained his  liberty,  than  he  ^vas  guilty  of  many  extra- 
vagancies j  to  which  he  was  inlligated  by  knaves  and 
fools,  but  perhaps  more  powerfully  by  his  own  paffions. 
He  firft  determined  to  obtain  an  audience  of  the  queen 
by  force.  He  refufed  to  attend  the  council  ^vhen  fum- 
moned.  When  the  queen  fent  the  lord-keeper,  the 
lord  chief-juftice,  and  two  others,  to  know  his  grievan- 
ces, he  confined  them ;  and  then  marched  with  his 
friends  into  the  city,  in  expeflation  that  the  people 
would  rife  in  'his  favour  ;  but  in  that  he  was  difap- 
pointed.  He  was  at  laft  befieged,  and  taken  in  his 
houfe  in  Effex-ftreet ;  committed  to  tjie  tower  ;  tried 
by  'his  peers,  condemned,  and  executed.  Thus  did 
this  brave  man,  this  favourite  of  the  queen,  this  idol  of 
the  people,  fall  a  facrifice  to  his  want  of  that  diffimu- 
lation,  that  cunning,  that  court-policy,  by  which  his 
enemies  were  enabled  to  effeft  his  ruin.  He  was  a  po- 
lite fcholar,  and  a  generous  friend  to  literature. 

To  thofe  who  have  not  taken  the  trouble  to  confult 
and  compare  the  feveral  authors  who  have  related  the 
ftory  of  this  unfortunate  earl,  it  muft  appear  wonder- 
ful, if,  as  hath  been  fuggefted,  he  was  re<illy  beloved 
by  Q^ueen  Elizabeth,  that  (he  ftiould  confent  to  his  exe- 
cution. Now  that  (he  had  conceived  a  tender  paffion 
for  him,  is  proved  beyond  a  doubt  by  Mr  Walpole  in 
his  very  entertaining  and  inftrui51ive  Catalogue  of  Noble 
Authors  : — "  I  am  aware  (fays  that  author)  that  it  is 
become  a  mode  to  treat  the  queen's  paffion  for  him  as 
a  romance.  Voltaire  laughs  at  it ;  and  obferves,  that 
when  her  ftruggle  about  him  muft  ha\e  been  the  great- 
eft  (the  time  of  his  death),  (he  %vas  fixty-eight. — Had 
fie  been  fixty-eight,  it  is  probable  ftie  would  not  have 
been  in  love  with  him." — "  Whenever  Effex  acled  a  fit 
of  ficknefs,  not  a  day  palled  without  the  queen's  fend- 
ing often  to  fee  him  ;  and  once  went  fo  far  as  to  fit 
A  a  2  long 
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TJtvcVf.T.  long  by  Wm,  and  order  his  broths  and  things.     It  is  re- 
^""^  "       corded  by  a  diligent  obfervci-  of  thut  court,  that  in  one 

of  his  lick  moods,  he  took  the  liberty  of  going  up  to 

the  queen  in  hh  niglit-go\vn.      In  the  height  of  thefe 

fretful    fooleries,    there  was    a  niaik  at   Black  Fryars 

on  the  marriage  of    Lord  Herbert    and    Mrs  Ruflel. 

Eight  lady  malkers    chofe    eight    more  to   dance  the 

meafures.       Mrs  Fitton,  who   led 

queen,  and  wooed  her  to  dance. 

what  Ihe  was  ■'     ylffeBion,  (he  laid. 

queen  ;  AffeBion  is  falfe. 

of   a  heart    ill   at  eafe  ? 


,  went  to  the 
majefty  alked 


them 
Her 

Affeclion  1  faid  the 

Were  not  thefe  the  murmurs 

Yet  her  majelly  rofe,  and 


danced.      She  was  then  fixty-eight.       Sure  it  was  as 
natural  for  her  to  be  in  love." 

Mr  Walpole  farther  obferves,  that  her  court  and 
contemporaries  had  an  uniform  opinion  of  her  paflion 
for  Effex,  and  quotes  feveral  inftances  from  a  letter 
written  by  Sir  Francis  Bacon  to  the  earl ;  In  which, 
among  other  things,  he  advifes  him  to  confult  her  tafte 
in  his  very  apparel  and  geftures,  and  to  give  way  to 
any  other  inclination  flie  may  have.  Sir  Francis  advi- 
fed  the  queen  herfelf,  knowing  her  inclination,  to  keep 
the  earl  about  her  {or  focieti/.  What  Henry  IV.  of 
France  thought  of  the  queen's  affsdion  for  Eflex,  is 
evident  from  what  he  faid  to  her  ambaifador — "  ^te 
fa  majefte  r.e  lai[feroit  jamais  fon  coujin  d''Effex  eloigner 
de  fon  cotillon." — After  his  confinement,  on  hearing 
he  was  ill,  fhe  fent  him  word,  with  tears  in  her  eyes, 
that  if  Ihe  might  with  her  honour,  fhe  would  vifit  him. 
"  If  (fays  Mr  Walpole)  thele  inftances  are  proble- 
anatic,  are  the  following  fo  ?  In  one  ot  the  curious 
letters  of  Rowland  White,  he  fays,  the  queen  hath  of 
late  I  fed  the  fair  Mrs  Bridges  with  words  and  blows  of 
anger.  In  a  fubfequent  letter,  he  fays,  the  earl  is  again 
fallen  in  love  with  his  fairefl  B.  It  cannot  clwofe  but 
come  to  the  queen''s  ear,  and  then  he  is  undone." — Effex 
himfelf  fays,  that  her  fond  parting  with  him  when  he 
fet  out  for  Ireland,  pierced  his  very  foul. 

Probably  the  reader  has  now  very  little  doubt  as  to 
Queen  Elizabeth's  affeiftion  for  the  unfortunate  Effex  ; 
but,  in  proportion  to  our  belief  of  the  exiftence  of  the 
affection,  her  motives  for  confenting  to  his  execution 
become  more  inexphcable.  Queen  Elizabeth  had  a 
very  high  opinion  of  her  beauty  and  perfonal  attrac- 
tions, and  probably  expefted  more  entire  adoration 
than  the  earl's  paffion  for  variety  would  fuffer  him  to 
pay.  Towards  the  latter  end  of  her  life,  ihe  was  cer- 
tainly an  objeft  of  difguft.  He  had  too  much  honeft 
iimplicity  in  his  nature  to  feign  a  paffion  which  he  did 
not  feel.  She  foohlhly  gave  credit  to  the  ilories  of  his 
ambitious  projefts  incompatible  with  her  lafety  ;  and 
was  informed  that  he  had  once  inadvertently  faid,  that 
/he  grew  old  and  cankered,  and  that  her  mind  was  be- 
come as  crooked  as  her  carcafe.  If  this  be  true,  where 
is  the  woman  that  would  not  facrifice  fucb  a  lover  to 
her  refentment  ? 

It  is  faid,  however,  that,  concerning  his  execution, 
her  majefty  was  irrefolute  to  the  laft,  and  fent  orders  to 
countermand  it :  but,  confidering  his  obftinacy  in  re- 
fufing  to  afli  her  pardon,  afterwards  direded  that  he 
(hould  die.  It  is  reported  that  the  queen,  in  the  height 
of  her  paffion  for  the  earl  of  Effex,  had  given  him  a 
ling,  ordering  him  to  keep  it,  and  that  whatever  crime 
he  fhould  commit,  ibe  would  pardon  him  when  he 
Aould  return  that  pledge.      The  earl,  upon  his  con- 
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demnation,  applied  to  Admiral  Howard's  lady,  his  re- 
lation, defiring  her,  by  a  perfon  whom  ihe  could  truft, 
to  return  it  into  the  queen's  own  hands  ;  but  her  huf- 
band,  who  ^vas  one  of  the  earl's  greateft  enemies,  and  " 
to  whom  (he  had  imprudently  told  the  circumftance, 
Tvould  not  luffer  her  to  acquit  herfelf  of  the  commiffion  ; 
fo  that  the  queen  confented  to  the  earl's  death,  being 
full  of  indignation  againft  fo  proud  and  haughty  a  fpi- 
rit,  who  chofe  rather  to  die  than  implore  her  mercy. 
Some  time  after,  the  admiral's  lady  fell  fick,  and  being 
near  her  death,  (lie  fent  word  to  the  queen  that  (lie  had 
fomething  of  great  confequence  to  communicate  before 
(he  died.  The  queen  came  to  her  bedfide,  and  having 
ordered  all  her  attendants  to  \vithdraw,  the  lady  re- 
turned, but  too  late,  the  ring,  defiring  to  be  excufed 
that  (he  did  not  return  it  iboner  :  on  which,  it  is 
faid,  the  queen  immediately  retired,  overwhelmed  with 
grief. 

The  earl  of  Effex  died  in  the  thirty-fourth  year  of 
his  age  ;  leaving  by  his  lady  one  fon  and  two  daugh- 
ters. 

DEVICE,  among  painters.     See  Devise. 

DEVIL  (^Diabolus),  an  evil  angel,  one  of  thofe  ce- 
leftial  fpirits  caft  down  from  heaven  for  pretending  to 
equal  himfelf  with  God.  The  Ethiopians  paint  the 
devil  white,  to  be  even  with  the  Europeans  who  paint 
him  black. 

There  is  no  mention  of  the  word  devil  in  the  Old 
Teftament,  but  only  of  the  word  Satan  and  Belial :  nor 
do  we  meet  with  it  in  any  heathen  authors,  in  the  fenfe 
it  is  taken  among  Chriftians,  that  is,  as  a  creature  re- 
volted from  God.  Their  theology  went  no  farther 
than  to  evil  genii  or  daemons. 

Some  of  the  American  idolaters  have  a  notion  of 
t^vo  collateral  independent  beings,  one  of  whom  is 
good  and  the  other  evil  :  which  laft  they  imagine  has 
the  direftion  and  fuperintendence  of  this  earth,  for 
which  reafon  they  chiefly  worfhip  him  :  whence  thofe 
that  give  us  an  account  of  the  religion  of  thefe  favages 
give  out  with  fome  impropriety,  that  they  worfhip 
the  devil.  The  Chaldeans,  in  like  manner,  believed 
both  a  good  principle  and  an  evil  one  ;  which  laft  they 
imagined  was  an  enemy  to  mankind. 

Ifaiah,  fpeaking,  acc«rding  to  fome  commentators, 
of  the  fall  of  the  devil,  calls  him  Lucifer,  from  his 
former  elevation  and  ftate  of  glory  :  but  others  explain 
this  paffage  of  Ifaiah  in  reference  to  the  'king  of  Ba- 
bylon, who  had  been  precipitated  from  his  throne  and 
glory.  The  Arabians  call  Lucifer,  Eblis ;  which  fome 
think  is  only  a  diminutive  or  corruption  of  the  word 
Dtaholus. 

Dki'IL  on  the  Ned,  a  tormenting  engine  made  of 
iron,  ftraitening  and  wincing  the  neck  of  a  man,  with 
his  legs  together,  in  a  horrible  manner  ;   fo   that  the 


Devic 


Devife. 


more  he  ftirreth  in  it,  tlie  ftraiter  it  preffeth  him  ;  for-r 
merly  in  ufe  among  the  perfecuting  paplfts. 

DEVINCTION  {DtvinBio),  in  antiquity,  was  ufed 
to  fignify  a  love  charm  or  incantation  to  gain  t)ie  affec- 
tion of  a  perfon  beloved. 

It  was  done  by  tying  knots ;  and  is  thus  defcribed 
by  Virgil  in  his  eighth  Eclogue  : 

NeBe  tribus  nodis  ternos,  Amarylli,  colores  : 

Ne&e,  Amarijlli,  modo ;  et  Veneris,  die,  vinculo-  neBo. 

DEVISE,  or   Device,  in  Heraldnj,  Painting,  and 

Sculpture, 
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Devife     Scu/filure,  any  emblem  ufed   to  reprefent  a  certain  fa- 
ll        mily,  peifon,  a61iun,  or  quality  ;  ivith  a  fuitable  motto, 
UtvcnOiire.gppiij.^  in  a  figurative  fenl'e.      See  MoilO. 

'  The  eflence  of  a  device  conliris  in  a  metaphorical  fi- 

militude  between  the  things  reprcfenting  and  repre- 
fented  :  thus,  a  young  nobleman,  of  great  courage  and 
ambition,  is  faid  to  have  borne  for  his  devile,  in  a  late 
caroufal  at  the  court  of  France,  a  rocket  mounted  in 
the  air,  with  this  motto  in  Italian,  ^^ poco  duri  purche 
nC inaki i'''  exprelTmg,  that  he  preferred  a  ihort  life, 
provided  he  might  thereby  attain  to  glory  and  emi- 
nence. 

The  Italians  ha\e  reduced  the  making  of  devifes  in- 
to an  art,  fome  of  the  principal  laws  of  which  are  thefe ; 
I.  That  there  be  nothing  extravagant  or  monflrous  in 
the  figures.  2.  That  fig-ures  be  never  joined  ^vhich 
have  no  relation  or  affinity  with  one  another ;  except- 
ing fome  whimfical  unions  ellabliflied  in  ancient  fables, 
which  cuflom  has  authorifed.  3.  That  the  human 
body  be  never  ufed.  4.  The  fewer  figures  the  better. 
5.  The  motto  fhould  be  every  way  fuitable. 

Devise,  in  Law,  the  aft  whereby  a  perfon  bequeathes 
his  lands  or  tenements  to  another  by  his  laft  will  or 
teftament. 

DEUNX,  in  Roman  antiquity,  11  ounces,  or  \\  of 
the  Libra. 

DEVOLVED,  fomething  acquired  by  right  of  de- 
volution.     Such   a   right    is    devolved   to   the   crown  : 

fuch  an  eftate   devolved  on   M by  the   death   of 

N 

The  word  is  alfo  ufed  for  a  right,  acquired  by  a  fu- 
perior,  of  conferring  a  benefice,  when  the  inferior  and 
ordinary  collator  has  negledled  to  confer,  or  has  con- 
ferred it  on  an  unqualified  perfon. 

If  a  patron  neglefts  to  prefent  to  a  benefice  in  fix 
months,  the  prefentation  lapfes  or  devolves  upon  the 
bifhop,  from  thence  to  the  primate,  and  from  thence 
to  the  king. 

DEVOLUTION,  in  La-w,  a  right  acquired  by  fuc- 
ceffion  from  one  to  another. 

DEVONSHERING,  a  term  ufed  by  the  farmers 
to  exprefs  the  burning  of  land  by  way  of  manure  :  the 
method  is  to  cut  off  the  turf  about  four  inches  thick, 
and  burn  it  in  heaps,  and  then  fpread  the  allies  upon 
the  land.  The  name  is  probably  derived  from  its  having 
been  earlieft  praftifed  in  Devonfhire. 

DEVONSHIRE,  a  county  of  England,  bounded 
on  the  fouth  by  the  Englifh  channel,  on  the  north  by 
the  Briftol  channel,  on  the  caft  by  Somerfetftiire,  and 
on  the  wefl  by  Cornwall.  It  is  about  69  miles  long 
and  66  broad.  The  foil  is  various  ;  in  the  weftern 
parts  of  the  county  it  is  coarfe  and  moorilh,  bad  for 
Iheep,  but  proper  for  black  cattle.  In  the  northern 
parts,  the  dry  foil  and  downs  are  well  adapted  to  theep, 
■with  numerous  flocks  of  which  they  are  well  covered. 
Tolerable  crops  of  corn  are  alfo  produced  there  when 
the  land  is  well  manured.  The  foil  of  the  reft  of  the 
country  is  rich  and  fertile  both  in  corn  and  pafture, 
yielding  alfo  in  fome  places  plenty  of  marie  for  ma- 
nuring it.  In  other  places  they  pare  off  and  burn  the 
furface,  making  ule  of  the  afhes  as  a  manure.  Dr 
Campbell  If yles  it  a  rich  and  pleafant  country  ;  as  in 
different  parts  it  abounds  with  all  forts  of  grain,  pro- 
duces abundance  of  fruit,  has  mines  of  lead,  iron,  and 
filver,  in  which  it  formerly  exceeded  Cornwall,  though 


now  it  is  greatly  inferior.     On  the  coail  alfo  they  have  nivoiion- 
lierring   and    pilchard   fiihcries.      Devonlhire  feuds  two         T-~^ 
members  to  parliament,   and  gives  title  of  duke  to  the 
noble  fumilj  of  Cavcndilh. 

DEVO  riON,  (Devolio),  a  fincere  ardent  worfhip 
of  the  Deity. 

Devotion,  as  defined  by  Jurieu,  is  a  foftening  and 
yielding  of  the  heart,  with  an  internal  confolation, 
which  the  fouls  of  believers  feel  in  the  pradice  or  ex- 
ercife  of  piety.  By  devotion  is  alfo  underftood  certain 
religious  praftices,  which  a  perfon  makes  it  a  rule  to 
difcharge  regularly  ;  and  with  reafon,  if  the  exai'litude 
be  founded  on  folid  piety,  otherwife  it  is  vanity  or  fu- 
perftition.  That  devotion  is  vain  and  trifling,  which 
would  accommodate  itfelf  both  to  God  and  to  the 
world.      Trevoux. 

The  charafter  of  devotion  has  frequently  fuiFered 
from  the  forbidding  air  which  has  been  thrown  over  it, 
by  the  narrownefs  of  bigotry  on  the  hand,  or  the 
gloom  of  fuperftition  on  the  other.  When  freer  and 
more  cheerful  minds  have  not  had  occafion  to  fee  it 
accompanied  with  thofe  feelings  of  delight  and  bene- 
volence which  naturally  attend  it,  they  are  apt  to  be 
prejudiced  againft  piety  at  large,  by  miftaking  this  un- 
gracious appearance  for  its  genuine  form.  Nor  has 
the  rant  of  vulgar  enthufialts  contributed  a  little  to 
beget  or  ftrengthen  the  fame  averfion,  in  perfons  of  a 
cool  and  fpeculative  temper ;  who  have  happened  to 
meet  with  fuch  images  and  phrafes  among  religionifts 
of  a  certain  ftrain,  as  ill  fuit  the  rational,  pure,  and 
fpiritual  nature  of  true  devotion.  It  may  likewife  be 
remarked  on  the  other  fide,  that  people  of  tafte  and 
fenfibility  have  not  feldom  been  difgulfcd  with  the  in- 
fipid  ftyle  too  often  employed  on  fuch  fubjefts,  by 
thofe  who  polTefs  neither,  or  who  purpolely  avoid  every 
thing  of  that  kind,  from  an  aim  at  fimplicity  mifun- 
derftood,  or  perhaps  from  a  fear  of  being  thought  too 
warm,  in  an  age  of  faftiionable  indifference  and  falle 
refinement. 

Wherever  the  vital  and  unadulterated  fpirit  of  Chri- 
flian  devotion  prevails,  its  immediate  objeft  will  be  to 
pleafe  Him  whom  we  were  made  to  pleafe,  by  adoring 
his  perfeftions  ■,  by  admiring  his  works  and  ways ;  by 
entertaining  with  reverence  and  complacence  the  va- 
rious intimations  of  his  pleafure,  efpecially  thofe  con- 
tained in  holy  writ  j  by  acknowledging  our  abfo- 
lute  dependence,  and  infinite  obligations  j  by  confef- 
fing  and  lamenting  the  diforders  of  our  nature  and 
the  tranfgreflions  of  our  lives ;  by  imploring  his  grace 
and  mercy  through  Jefus  Chrift  ;  by  interceding  for 
our  brethren  of  mankind  ;  by  praying  for  the  propa- 
gation and  embellilhment  of  truth,  righteoufnefs,  and 
peace  on  earth  ;  in  fine,  by  longing  for  a  more  entire 
conformity  to  the  will  of  God,  and  breathing  after  the 
everlalling  enjoyment  of  his  friendfliip.  'J'he  eifeils 
of  fuch  a  fpirit  habitually  cheriflied,  and  feelingly  ex- 
prefled  before  him,  with  conceptions  more  or  lels  en- 
larged and  elevated,  in  language  more  or  lefs  empha- 
tical  and  accurate,  fententious  or  difl^ufe,  muft  furely 
be  important  and  happy.  Among  thefe  effefls  may 
be  reckoned,  a  profound  humility  in  the  fight  of  God, 
a  high  veneration  for  his  prefence  and  attributes,  an 
ardent  zeal  for  his  worftiip  and  honour,  an  affeftionate 
faith  in  the  Saviour  of  the  world,  a  conflant  iraitaiion 
of  iiis  divine  example,   a  diffufive  charity  for  men  of  all 

denominations,. 
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Devotion,  denominations,  a  generous  and  unwearied  felf-denial 
Dtutero-  f^^  ^]^g  f^j^e  of  virtue  and  fociety,  a  total  rcfignatlon  to 
canonica  .  p^oyj^gn^e,  an  increafing  efteem  for  the  gofpel,  with 
clearer  and  firmer  hopes  of  that  immortal  life  which  it 
has  brought  to  light.^ 

Dkvoxion,  among  the  Romans,  was  a  kind  of  fa- 
cririce  or  ceremony,  whereby  they  confecrated  them- 
felves  to  the  fervice  of  fome  perfon.  The  ancients  had 
a  notion,  that  the  life  of  one  might  be  ranfomed  by 
the  death  of  another ;  whence  thofe  devotions  became 
frequent  for  the  lives  of  the  emperors.  Devotion  to 
any  particular  perfon  ivas  unknown  among  the  Ro- 
mans till  the  time  of  Auguftus.  The  very  day  after 
the  title  of  Auguftus  had  been  conferred  upon  Ofta- 
viui,  Pacuvius,  a  tribune  of  the  people,  publicly  de- 
clared, that  he  would  devote  himfelf  to  Auguftus,  and 
obey  him  at  the  expence  of  his  life  (as  was  the  praftice 
among  barbarous  nations^,  if  he  was  commanded.  His 
example  was  immediately  followed  by  all  the  reft  ;  till 
at  length  it  became  an  eftabliftied  cullom  never  to  go 
to  falute  the  emperor,  without  declaring  that  they  were 
devoted  to  hira. — Before  this,  the  praflice  of  the  Ro- 
mans was  that  of  devoting  themfelves  to  their  country. 
See  Decius. 

DEUTEROCANONICAL,  in  the  fchool  theo- 
logy, an  appellation  given  to  certain  books  of  holy 
Scripture,  which  were  added  to  the  canon  after  the 
reft  ;  either  by  reafon  they  ^vere  not  wrote  till  after 
the  compilation  of  the  canon,  or  by  reafon  of  fome 
difpute  as  to  their  canonicity.  The  word  is  Greek, 
being  compounded  oi^ivTi^n;,/econif,  and  KaFoHK*;,  cano- 
nical. 

The  Jews,  it  is  certain,  acknowledged  feveral  books 
in  their  canon,  which  were  put  there  later  than  the 
reft.  They  fay,  that  under  Efdras,  a  great  afl'embly 
of  their  dodlors,  svhich  they  call  by  way  of  eminence 
the  great  fi/nflgogue,  made  the  colleftion  of  the  facred 
books  which  we  now  have  in  the  Hebrew  Old  Tefta- 
ment.  And  they  agree  that  they  put  books  therein 
xvhich  had  not  been  fo  before  the  Babylonifli  captivity; 
fuch  are  thofe  of  Daniel,  Ezekiel,  Haggai,  &lc.  and 
thofe  of  Efdras  and  Nehemiah. 

And  the  Romilh  church  has  fmce  added  others  to 
the  canon,  that  were  not,  and  could  not  be,  in  the 
canon  of  the  Jews,  by  reafon  fome  of  them  were  not 
compoied  till  after.  Such,  is  the  book  of  Ecclefiafticus, 
with  feveral  of  the  apocryphal  books,  as  the  Maccabees, 
VVifdom,  &c.  Others  were  added  ftill  later,  by  reafon 
their  canonicity  had  not  been  yet  examined  ;  and  till 
fuch  examen  and  judgment  they  might  be  let  aiide  at 
pleafure. — But  fince  that  church  has  pronounced  as  to 
the  canonicity  of  thefe  books,  there  is  no  more  room 
now  for  her -members  to  doubt  of  them,  than  there  was 
for  the  Jews  to  doubt  of  thofe  of  the  canon  of  Efdras. 
And  the  deuterocanonical  books  are  with  them  as  cano- 
nical as  the  protocanonical ;  the  only  difference  between 
them  confifting  in  this,  that  the  canonicity  of  the  one 
was  not  generally  known,  examined,  and  fettled,  fo  foon 
as  that  of  the  others. 

The  deuterocanonical  books  in  the  modern  canon, 
are  the  book  of  Efther,  either  the  whole,  or  at  leaft 
the  feven  laft  chapters  thereof;  the  Epiftle  to  the 
Hebrews ;  that  of  James ;  and  that  of  Jude  ;  the  fe- 
cond  of  St  Peter ;  the  fecond  and  third  of  St  John  ;  and 
the  Revelation.  The  deuterocanonical  parts  of  books, 
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are  in   Daniel,   the  hymn   of  the  three  children;  the  Dcutfra. 
prayer  of  Azariah  ;  the   hiftories   of  Sufannah,  of  Bel       "omy 
and  the  Dragon ;  the    laft    chaper  of    St  Mark  ;  the 
bloody  fweat,  and  the  appearance  of  the  angel,  related 
in  St  Luke,  chap,  xxii.;  and  the  hiftory  of  the  adulte- 
rous woman  in  St  John,  chap.  viii. 

DEUTERONOMY,  one  of  the  facred  books  of 
the  Old  Teftairent ;  being  the  laft  of  thefe  written  by 
Mofes;  (See  Pentateuch).  The  word  is  Greek, 
compounded  of  hvTB^e;,J'ecoru/,  and  n^oj,  /aw. 

Deuteronomy  was  written  in  the  40th  year  after  the 
delivery  from  Egypt,  in  the  country  of  the  Moabites, 
beyond  Jordan  ;  Mofes  being  then  in  the  120th  year 
of  his  age.  It  contains,  in  Hebrew,  1 1  paraches ; 
though  only  10  in  the  edition  of  the  rabbins  at  Venice  ; 
20  chapters,  and  955  verfcs.  In  the  Greek,  Latin, 
and  other  verfions,  it  contains  34  chapters.  The 
laft  is  not  of  Mofes.  Some  fay,  it  was  added  by 
Joftiua  immediately  after  Mofes's  death ;  which  is  the 
moft  probable  opinion.  Others  will  have  it  added  by 
Efdras. 

DEUTEROPOTMI,  in  Grecian  antiquity,  a  de- 
fignation  given  to  fuch  of  the  Athenians  as  had  been 
thought  dead,  and,  after  the  celebration  of  the  fu- 
neral rites,  unexpeiEledly  recovered.  It  was  unlaw- 
ful for  the  deuteropotmi  to  enter  into  the  temple  of 
the  Eumenides,  or  to  be  admitted  to  the  holy  rites, 
till  after  they  were  purified,  by  being  let  through  the 
lap  of  a  woman's  gown,  that  they  might  feem  to  be 
new  born. 

DEUTEROSIS,  the  Greek  name  by  which  the 
Jews  called  their  Mifchnah,  or  fecond  law.     See  Mi- 

SCNAH. 

DEUTZIA,  a  genus  of  plants  belonging  to  the  de- 
candria  clafs.      See  BoTANY  /nz/f.v. 

DEW,  a  denfe,  moift  vapour,  found  on  the  earth 
in  fpring  and  fummer  mornings,  in  form  of  a  mifling 
rain,  being  collefted  there  chiefly  while  the  fun  is  be- 
low the  horizon. 

It  hath  been  difputed  whether  the  dew  is  formed 
firom  the  vapours  afcending  from  the  earth  during  the 
night  time,  or  from  the  defcent  of  fuch  as  have  been 
already  raifed  through  the  day.  The  moft  remarkable 
experiments  adduced  in  favour  of  the  firft  hypothefis 
are  thofe  of  Dr  Dufay  of  the  Royal  Academy  of  Sci- 
ences, at  Paris.  He  fuppofed,  that  if  the  dew  afcended 
it  muft  wet  a  body  placed  low  down  fooner  than  one 
placed  in  a  higher  fituation  ;  and,  if  a  number  of  bodies 
were  placed  in  this  manner,  the  lowermoft  would  be 
wetted  firft  ;  and  the  reft  in  like  manner,  gradually  up 
to  the  top. 

To  determine  this,  he  placed  two  ladders  againft 
one  another,  meeting  at  their  tops,  fpreading  \vide 
afunder  at  the  bottom,  and  fo  tall  as  to  reach  32  feet 
high.  To  the  feveral  fteps  of  thefe  he  faftened  large 
fquares  of  glafs  like  the  panes  of  windows,  placing 
them  in  fuch  a  manner  that  they  fliould  not  overfhade 
one  another.  On  the  trial  it  appeared  exaflly  as  Dr 
Dufay  had  apprehended.  The  lower  furface  of  the 
lowell  piece  of  glafs  was  firft  wetted,  then  the  upper, 
then  the  lower  iurface  of  the  pane  next  above  it ;  and 
fo  on,  till  all  the  pieces  were  wetted  to  the  top.  Hence 
it  appeared  plain  to  him,  that  the  dew  confifted  of  the 
vapours  afcending  from  the  earth  during  the  night- 
time ;  which,  being  condenfed  by  the  coldnefs  of  the 
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D«vv.  atmofphcre,  are  prevented  from  being  difl'ipated  as  in 
'— -V— — '  the  day-time  by  the  fun's  heat.  He  afterwards  tried 
a  fimilar  experiment  with  pieces  of  cloth  inllead  of  panes 
of  glafs,  and  the  refult  was  quite  conformable  to  his 
expe61ations.  He  weighed  all  the  pieces  of  cloth  next 
morning,  in  order  to  know  what  quantity  of  water  each 
had  imbibed,  and  found  thofe  that  had  been  placed 
loweimoft  confiderably  heavier  than  fuch  as  had  been 
placed  at  the  top  ;  though  he  owns  that  this  experiment 
did  not  fucceed  ib  perfectly  as  the  former. 

M.  Mufchenbroeli,  who  embraced  the  contrary  opi- 
nion, thought  he  had  invalidated  all  Dr  Dufay's  proofs, 
by  repeating  his  experiments,  with  the  fame  fuccefs, 
on  a  plane  covered  uith  flieet-lead.  But  to  this  Dr 
Dufay  repUed,  that  there  was  no  occafion  for  fuppo- 
fmCT  the  vapour  to  rife  through  the  lead,  nor  from  that 
\ery  fpot  ;  but  that  as  it  arofe  from  the  adjoining 
open  ground,  the  continual  tluftuation  of  the  air  could 
rot  but  fpread  it  abroad,  and  carry  it  thither  in  its 
afcent. 

But  though  this  experiment  of  M.  Mufchenbroek's 
is  not  fufhcient  to  overthrow  thofe  of  Dr  Dufay,  it 
mufl  ftill  remain  dubious  whether  the  dew  rifes  or  falls. 
One  thing  which  feems  to  favour  the  hypotheCs  of  its 
defcent  is,  that  in  cloudy  weather  there  is  little  or  no 
dew  to  be  obferved.  From  this  M.  de  Luc  brings  an 
argument  in  favour  of  the  hypothelis  jufl  now  men- 
2>liil.7ran/'Xwned.  He  accounts  for  it  in  the  following  manner: 
vol.  Ixiii.  When  there  are  no  clouds  in  the  air,  the  heat  of  the 
part  2.  inferior  air  and  that  ivhich  rifes  from  the  earth  dilli- 
pates  itfelf  into  the  fuperior  regions  ;  and  then  the  va- 
pours which  are  difperfed  throughout  the  air  condenfe, 
and  fall  down  in  dew  :  But,  when  the  clouds  continue, 
they  feparate  the  inferior  from  the  fuperior  part  of  the 
atmofphere,  and  thus  prevent  the  diffipation  of  the 
heat,  by  which  means  the  vapours  remain  fufpended. 
When  the  Iky  grows  cloudy,  fome  hours  after  funfet, 
although  the  heat  has  been  fenfibly  diminiihed,  it  is 
again  increafed  ;  becaufe  continuing  to  rife  out  of  the 
earth,  it  is  accumulated  in  the  inferior  air.  But  nei- 
ther can  this  be  reckoned  a  pofitive  proof  of  the  de- 
Icent  of  the  dew  ;  fince  we  may  as  well  fuppofe  the 
heat  of  the  atmofphere  to  be  great  enough  to  diflipate 
it  in  its  afcent,  as  to  keep  it  fufpended  after  its  afcent 
through  the  day. 

On  the  other  hand,  its  being  found  in  greater  quan- 
tities on  bodies  placed  low  down  than  on  fuch  as  are 
high  up,  is  no  proof  of  the  afcent  of  the  dew  ;  becaufe 
the  fame  thing  is  obferved  of  rain.  A  body  placed  low 
down  receives  more  rain  than  one  placed  in  an  elevated 
fituation  •,  and  yet  the  rain  certainly  defcends  from  the 
atmofphere.  The  reafon  why  the  dew  appears  firft  on 
the  lower  parts  of  bodies  may  be,  that,  in  the  evening, 
the  lower  part  of  the  atmofphere  is  tirfl  cooled,  and 
confequently  moil  dlfpofed  to  part  with  its  vapours.  It 
is  alfo  certain,  that  part  of  the  water  contained  in  the 
air  may  be  condenfed  at  any  time  on  the  fides  of  a 
glafs,  by  means  of  cold,  fo  as  to  run  down  its  fides  in 
fmall  drops  like  dew.  It  feems  therefore,  that  this 
fubjeft  is  not  fufficiently  determined  by  fuch  experi- 
ments as  have  yet  been  made  ;  nor  indeed  does  it  ap- 
pear eafy  to  make  fuch  experiments  as  (hall  be  perfeft- 
ly  decifive  on  the  matter. 

Several  fubftances  e.xpofed  to  the  fame  dew  receive 
and  charge  themfelves  with  it  in  a  very  different  man- 
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ner  ;  fome  more,  others  lefs,  and  fome  even  not  at  all. 
The  drops   feem  to  make  a   fort  of  choice  of  what  bo-  - 
dies  they  iliall  affix   themfelves  to  ;  glafs   and   cryllals 
are  thofe  to  which  they  adhere  in  the  molt  ready  man- 
ner, and  in  the  largeft  quantity  •,  but  metals  of  all  kinds 
never  receive  them  at  all,  nor  do  the  drops  ever  adhere 
to  them.     The  reafon  of  this  is,  probably,   becaufe  me- 
tals promote  evaporation  more  than   glafs  does.     Thus, 
if  a  piece  of  metal  and  a  piece  of  glafs   are  both  made 
equally  moill,  the  former  will  be  found  to  dry  in  much 
lefs  time  than  the  latter.     Hence   it   would  feem,  that 
there  is  between  metals  and  water  fome  kind  of   re- 
pulfion  ;  and  this  may  be  futlicient  to  keep  off  the  very 
fmall  quantity  that  falls  in  dew  ;    for  whatever  tends 
to  make  water  evaporate   after  it  is  aiflually  in  contaft 
with  any  fubftance,  alfo   tends  to  keep   the  water  from 
ever    coming    into   contaft  with  it.      On  this  fubjeft 
feveral  curious  particulars  are  mentioned  by   Dr  Per- 
cival  relative  to  the  attraftion  and  repulfion  between 
dew  and   glafs  or  metalline  velTels.     The  experiments 
were  made  by  M.  du  Fay,  who,  in  order  to  determine 
with  certainty  whether   the  difference  between  vitrified 
fubflances  and  metals  was  the   fame  in   all   cafes,  let  a 
china  faucer  in  the  middle  of  a  filver  plate,  and  on  one 
fide,  adjoining  to  it,    was  placed  a  china  plate,  with 
a   filver  di(h  very  much  refembling  the  faucer  in  the 
middle.      In  this  experiment  the  china  faucer  was  co- 
vered with  dew,  but  the  plate,  though  extending  four 
inches  round  it,  was  not  moillened   in   the  leait.      The 
china  plate  alfo  had  become  quite  moilf ,  while  the  filver 
veffel  in  the  middle  had  not  received  the  fmalleft  drop. 
M.  du   Fay  next  endeavoured  to  alcertain  whether  a 
china  faucer  fet  upon  a  plate  of  metal,  as  already  defcri- 
bed,  did  not  receive  more  dew  than  it  would  have  done 
if  expofed  alone.     To  accomplilh  this  defign,  he  took 
two  watch  cryftals  of  equal  dimenfions,  and  placed  the 
one  upon  a  plate  of  filver,  the  other  upon  a  plate  of 
china,  each  with  its  concavity  uppermoft.     That  which 
was  upon  the  filver  plate  he  furrounded  with  a  ferrel 
of  the  fame  metal,  well  poliilied,  that  no  watery  par- 
ticles might  attach  themfelves  to  the  convex  furface  of 
the  glafs.      In    this  fituation  he  expofed    the    cryftals 
for  feveral  days  fucceffively,  and  always  found   five  or 
fix  times  more  dew  in  that  which  was  on  the  china  plate 
than  on  the  other  placed  on  the  filver.     The  repulfion 
between  the  dew  and  filver  is   further  confirmed  by  the 
following  experiment  of  M.  du  Fay,  with  regard  to  the 
cryftal  on  the  filver  plate.  He  informs  us,  that  the  fmall 
quantity  of  dew  on  the  fide  near  the  centre,    was  in 
minute  drops  5  and  that   round  the  border  there  was  a 
fpace  of  five  or   fix  lines  perfetlly  dryj  towards  which 
the  drops  regularly  decreafed  in  magnitude,  as  if   the 
filver  ferrel  had  driven  away  the  dew  from  that  part  of 
the  glafs  which  was  contiguous  to  it.      Thefe   experi- 
ments were  repeated  thirty  times  with  invariable  fuc- 
cefs.      M.   du   Fay's   experiments  have  received  a  re- 
markable confirmation,  from  fome  lately  made  by  Dr 
W^atfon,  now  bilhop  of  Llandaff,   with  a  view  to  de- 
termine the  quantity  of   vapour  that  afcends    from  a 
given  furface  of  earth.      "  By  means  of  a  little  bees- 
wax  (fays  he),  I  faftened  a  half-crown  very  near,  but 
not   quite   contiguous,  to   the  fide  of  the  glafs  ;    and, 
fetting   the    glafs    with    its    mouth  downward  on  the 
grafs,  it  prefently  became  covered  with  vapour,  except 
that  part  of  it  ivhich  ivas  next  the  half-crown.  Not  only 

the 


Dew. 


DEW  [ 

Dew.      the  half-croT\Ti   itfelf  was  free  fiom  vapour,  but  it  had 

"■"V hindered  any  from  fittlintr  on  the  glafs  which  was  near 

it ;  for  there  was  a  little  ring  of  glafs  furrounding  the 
half-crown,  to  the  dillance  of  a  quarter  of  an  inch, 
which  was  quite  dry,  as  well  as  that  part  of  the  glals 
which  was  immediately  under  the  half-crown  ;  it  ieem- 
ed  as  if  the  fdver  had  repelled  the  water  to  that  dif- 
tance.  A  large  red  wafer  had  the  fame  effeft  as  the 
half-crown  ;  it  ^vas  neither  wetted  itfelf,  nor  was  the 
ring  of  glafs  contiguous  to  it  wetted,  A  circle  of 
white  paper  produced  the  fame  eft"e6V,  fo  did  feveral 
other  fubftances,  which  it  would  be  too  tedious  to  enu- 
merate." 

Subflances  of  a  very  different  kind  from  the  ufual 
dew  are  faid  to  have  fometimes  fallen  from  the  atmo- 
fphere.  In  the  Phil.  Tranf.  we  are  told,  that  in  the 
year  1695  there  fell  in  Ireland,  in  the  provinces  of 
Leinfter  and  Munfter,  for  a  conliderable  part  of  the 
winter  and  fpring,  a  fatty  fubftance  refembhng  butter, 
inftead  of  the  common  dew.  It  was  of  a  clammy  tex- 
ture, and  dark-yellow  colour  ;  and  was,  from  its  great 
refemblance,  generally  called  clew-butter  by  the  country 
people.  It  always  fell  in  the  night,  and  chiefly  in  the 
moorilh  low  grounds  •,  and  was  found  hanging  on  the 
tops  of  the  grafs,  and  on  the  thatch  of  the  houfes  of 
the  poor  people.  It  was  feldom  obferved  to  fall  twice 
in  tlie  fame  place  ;  and  ufually,  wherever  it  fell,  it  lay 
a  fortnight  upon  the  ground  before  it  changed  colour  ; 
but  after  that  it  gradually  dried  up,  and  became 
black.  The  cattle  fed  in  the  fields  where  it  lay  as 
well  as  in  others,  and  received  no  harm  by  it.  It 
fell  in  pieces  of  the  bignefs  of  one's  finger-end  ;  but 
they  were  difperfed  fcatteringly  about,  and  it  had  an 
offenfive  fmell  like  a  churchyard.  There  were  in 
the  fame  places  very  ftinking  fogs  during  the  winter, 
and  fome  people  fuppofed  this  no  other  than  a  fedi- 
ment  from  the  fog.  It  would  not  keep  very  long, 
but  never  bred  worms. 

May-DEn-  whitens  linen  and  wax  ;  the  dew  of  au- 
tumn is  converted  into  a  white  froft.  Out  of  dew  pu- 
trified  by  the  fun,  arife  divers  infeds,  which  change  a- 
pace  from  one  fpecies  into  another  •,  what  remains  is 
converted  into  a  fine  white  fait,  with  angles  like  thofe 
of  faltpetre,  after  a  number  of  evaporations,  calcinations, 
and  fixations. 

There  is  a  fpirit  dra-wn  from  May-dew,  ivhich  has 
wonderful  virtues  attributed  to  it.  The  method  of  col- 
lefting  and  preparing  it,  is  defcribed  by  Hanneman, 
phyfician  at  Kiel.  It  is  to  be  gathered  in  clean  linen 
cloths  ;  expofed  to  the  fun  in  clofc  vials ;  then  diflilled, 
and  the  fpirit  thrown  upon  the  caput  mortuum  •,  this 
is  to  be  repeated  till  the  earth  unite  with  the  fpirit,  and 
become  liquid  ;  which  happens  about  the  feventh  or 
eighth  cohobation  or  dillillaticn.  By  fuch  means  you 
gain  a  very  red,  odoriferous  fpirit.  Stolterfoht,  a  phy- 
fician of  Lubec,  thinks  May -dew  may  be  gathered  in 
glafs-plates,  efpecially  in  ftill  weather,  and  before  fun- 
rife.  And  Etmuller  is  of  the  fame  fentiment.  It  might 
llkewife  be  collefted  with  a  glafs  funnel,  expofed  to  the 
air,  having  a  crooked  neck  to  bring  the  dew  into  a  vial 
in  a  chamber.  See  Phil.  Tranf.  N*  3.  Hoffman,  and 
others.  It  is  apparently  from  the  preparation  of  this 
dew,  that  the  brothers  of  the  Rofy-Crofs  took  their 
denomination.     See  Rosicrticiaks. 

Dsir-Born,  in  country  aflfairs,  a  diftemper  in  cattle, 
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being  a  fwelling  in  the  body,  as  much  as  the  {kin  can 
hold,  fo  that  fome  beads  are  in  danger  of  burftino-. 
This  dillemper  proceeds  from  the  greedinefs  of  a  beail 
to  feed,  when  put  into  a  rank  pafture,  but  commonly  , 
when  the  grafs  is  full  of  water.  In  this  cafe  the  beaft 
Ihould  be  flirred  up  and  down,  and  made  to  purge 
well  ;  but  the  proper  cure  is  bleeding  in  the  tail ;  then 
take  a  grated  nutmeg,  with  an  egg,  and  breaking  the 
top  of  the  Ihell,  put  out  fo  much  of  the  white  as  you 
may  have  room  to  (lip  the  nutmeg  into  the  (hell  j  mix 
them  together,  and  then  let  ihell  and  all  be  put  down 
the  bead's  throat  ;  that  done,  walk  him  up  and  down, 
and  he  will  foon  mend. 

Bsip-lVorm.  See  LuMBRICUS,  HelminthologY 
Itit/ex. 

DEWAN,  in  the  Mogul  government,  is  the  re- 
ceiver-general and  civil  governor  of  the  province.  In 
private  affairs  the  fame  word  fignifies  a  deward. 

DEWANNY,  the  revenue  department  of  a  pro- 
vince. 

DE  WIT,  John,  the  famous  penfionary,  was  bom 
in  1625,  at  Dort  J  where  he  profecuted  his  dudies  fo 
diligently,  that,  at  the  age  of  23,  he  publidred  E/e- 
menta  Curvarum  Linearum,  one  of  the  profounded  books 
in  mathematics  at  that  time.  After  taking  his  degrees, 
and  travelling,  he,  in  1650,  became  penfionary  of  Dort, 
and  didinguithed  himfelf  very  early  in  the  management 
of  public  affairs.  He  oppofed  with  all  his  power  the 
war  between  the  Englifh  and  the  Dutch ;  and  when 
the  event  judified  his  prediflions,  he  was  unanimoufly 
chofen  penfionary  of  Holland.  In  this  capacity  he 
laboured  to  procure  a  peace  with  Cromwell  j  in  which 
peace  a  fecret  article  was  introduced  by  one  fide  or 
other,  for  the  exclufion  of  the  houfe  of  Orange.  In 
the  war  with  England  after  the  king's  redoration, 
when  it  was  thought  expedient,  on  Opdara's  defeat 
and  death,  that  fome  of  their  own  deputies  fhould  com- 
mand the  fleet,  he  was  one  of  the  three  put  in  commif- 
fion  ;  and  wrote  an  accurate  relation  of  all  that  hap- 
pened during  the  expedition  he  was  engaged  in,  for 
which,  at  his  return,  he  received  the  folemn  thanks  of 
the  States  General.  In  1667,  he  eflabliftied  the  per- 
petual edi£t  for  abolidiing  the  office  of  Stadtholder,  to 
fix  the  liberty  of  the  republic,  as  it  was  hoped,  on  a 
firm  bafis  ;  which  produced  feditions  and  tumults,  that 
redored  the  othce,  on  pretence  that  the  De  Wits  were 
enemies  to  the  houfe  of  Orange,  and  plundered  the 
date.  The  penfionary  begged  difmilTion  from  his  pod  j 
which  was  granted,  with  thanks  for  his  faithful  fervices. 
But  the  invafion  of  the  French,  and  the  internal  divi- 
fions  among  the  Hollanders  themfelves,  fpread  every- 
where terror  and  confufion  •,  which  the  Orange  party 
heightened  to  ruin  the  De  Wits.  Cornelius,  the  pen- 
fionary's  brother,  was  imprifoned  and  condemned  to 
exile  J  and  a  report  being  raifed  that  he  would  be  re- 
fcued,  the  mob  armed,  and  furrounded  the  priion  where 
the  two  brothers  then  were  together,  dragged  them 
out,  barbaroufiy  murdered  them,  hung  the  bodies  on  the 
gallows,  and  cut  them  to  pieces,  which  many  of  them 
even  broiled  and  ate  with  favage  fury.  Such  was  the 
end  of  one  of  the  greated  geniufes  of  his  age  ;  of  whom 
Sir  William  Temple,  who  was  well  acquainted  with 
him,  writes  \vith  the  greated  edeem  and  admiration. 
He  obferves,  that  when  he  was  at  the  head  of  the  go- 
vernment, he   differed  nothing  in  his  manner  of  living 
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ftom  an  ordinary  citizen.  His  oflice,  for  tlie  firll  ten 
years,  brought  him  in  little  more  than  300I.  and  in  the 
'  latter  part  of  his  life,  not  above  700I.  per  annum.  He 
refufed  a  gift  of  lo,oool.  from  the  ftates-general,  be- 
caufe  he  thought  it  a  bad  precedent  in  the  govern- 
ment. With  great  reafon,  therefore.  Sir  William 
Temple,  fpeaking  of  his  death,  obferves,  "  He  was  a 
perfon  that  deferved  another  fate,  and  a  better  return 
from  his  country,  after  1 8  years  Ipent  in  their  mini- 
llry,  without  any  care  of  his  entertainments  or  eafe, 
and  little  of  his  fortune.  A  man  of  unwearied  indu- 
ftry,  inflexible  conftancy,  found,  clear,  and  deep  un- 
derllanding,  and  untainted  integrity  •,  fo  that  whenever 
he  was  blinded,  it  was  by  the  paflion  he  had  for  that 
which  he  efteemed  the  good  and  intereft  of  the  ftate. 
This  teftimony  is  juftly  due  to  him  from  all  that  were 
well  acquainted  with  him  ;  and  is  the  more  willingly 
paid,  fince  there  can  be  as  little  intereft  to  flatter,  as 
honour  to  reproach,  the  dead." 

Befides  the  works  already  mentioned,  he  wrote  a 
book  containing  thofe  ma.xims  of  government  upon 
which  he  afled ;  which  will  be  a  never-fading  monu- 
ment to  his  immortal  memory.  A  tranilation  of  it 
from  the  original  Dutch,  entitled.  The  true  intereji  and 
polilical  maxims  of  the  republic  of  Holland,  has  been 
printed  in  London  ;  to  the  laft  edition  of  which,  in 
I  746,  are  prefixed  hillorical  memoirs  of  the  illullrious 
brothers  Cornelius  and  John  de  Witt,  by  John  Camp- 
bell, Efq. 

DEXTANS,  in  Roman  antiquity,  ten  ounces,  or 
4t  of  their  libra.     See  Libra. 

DEXTER,  in  Heraldry,  an  appellation  given  to 
whatever  belongs  to  the  right  fide  of  a  fhield  or  coat 
of  arms  :  thus  we  lay,  bend-dexter,  dexter-point,  &c. 

DEXTROCHERE,  or  DESTROCHERE,  in  Herald- 
ry, is  applied  to  the  right  arm  painted  in  a  Ihield, 
fometimes  naked,  fometimes  clothed,  or  adorned  with  a 
bracelet ;  and  lometimes  armed,  or  holding  fome  move- 
able member  ufed  in  the  arms. 

DEY,  the  title  of  the  fovereign  of  Algiers,  under 
the  proteftion  of  the  grand  fignior.  A  prince  under 
this  title  was  appointed  by  the  fultan,  at  the  requeft 
of  the  Turkilh  ioldiers,  in  the  year  17 10.  The  term 
detf  in  the  Turkifti  language,  fignifies  an  uncle  by  the 
mother's  fide ;  and  the  reafon  of  the  denomination  is 
this ;  that  the  Turkilh  military  confider  the  grand  fig- 
nior as  their  father ;  the  republic  as  their  mother,  by 
xvhich  they  are  nourilhed  and  maintained  ;  and  the  dey 
as  the  brother  of  the  republic,  and  confequently  the 
uncle  of  all  who  are  under  his  dominion.  Befides  the 
age,  experience,  and  valour,  which  are  necefl'ary  qua- 
Kficatlons  of  a  perfon  to  be  eledled,  he  muft  alfo  be  a 
native  Turk,  and  have  made  the  voyage  to  Mecca. 
He  has  no  guards  or  confiderable  retinue.  He  prefides 
at  the  divan,  and  is  moft  diftinguilhed  by  the  refpect 
and  iubmiffion  which  are  paid  him. 

DIABETES,  in  Pliyllc,  a  preternatural  difcharge 
of  urine,  which  has  changed  its  properties,  and  exceeds 
the  quantity  of  liquids  drank.      See  Medicine  Index. 

D^ABOLCS.     See  Devil. 

DiABoLus  Mannus.  See  R.viA,  Ichthyology 
Index. 

DiABOLVs  Metallorum,  a  title  given  by  chemifts  to 
Jupiter  or  tin  :  becaufe,  when  incorporated  with  other 
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metals,  it  renders  them  incapable  of  reduction,  or  at 
leal!  very  difficult  to  undergo  that  operation. 

DIACAUSTIC  curve,  a  fpecies  of  the  caufiic 
curves  formed  by  refraction. 

DIACHYLON,  in  Pharmaci/,  an  emollient  dige- 
ftive  plailer,  compofed  of  mucilages  or  vifcid  juices 
drawn  from  certain  plants.     See  Ph.\rm.\cy. 

DIACODIUINI,  in  Pharrnaci/,  a  fyrup  prepared 
from  poppy  heads.  It  is  alfo  called  the  fijrupus  de  me- 
conio.     Si-e  Pharm.vcy. 

DIACOUSTICS,  called  alfo  diaphonics,  the  con- 
fideration  ot  the  properties  of  refrafted  found,  as  it 
pafles  tlirough  different  mediums.  The  word  is  form- 
ed from  the  Greek  S(«,  per,  "  through,"  which  inti- 
mates a  paffage  ;  and  tcy.voi,  "  I  hear,"  q.  d.  the  confi- 
deration  of  the  paffage  of  the  foimds  we  hear.     See  A- 

COUSTICS. 

DIACRII,  in  antiquity,  was  the  name  of  a  party 
or  faftion  at  Athens. — That  city,  we  read,  was  divid- 
ed into  two  parties  :  the  one  favourers  of  an  oligarchy, 
who  would  only  have  a  few  perfons  employed  in  the 
government ;  the  other  confifted  of  fuch  as  were  for  a 
democratlcal  or  popular  government,  ivherein  the  whole 
people  ihould  have  a  lliare.  The  firll  were  called  dia- 
crii,  and  the  latter  pediaci ;  the  latter  inhabiting  the 
loner,  and  the  former  the  »k^ov,  or  upper  quarter  or 
part  of  the  city. — The  laws  of  Solon  imported,  that 
Pifitlratus  fliould  be  chief  of  the  diacrii  ;  though  the 
fcholiall  on  Ariftopbanes's  comedy  'J"he  Wafps,  af- 
firms, that  Pandion  diftributed  the  quarter  of  the  dia- 
crii among  his  fons,  and  put  Lycus  at  their  head. 

DIADELPHIA  (?(?,  "  twice,"  and  ahxtpa,  "  a 
brother"),  the  17th  clafs  in  the  fexual  fyftem,  com- 
prehending thofe  plants  which  bear  hermaphrodite 
flowers  with  two  fets  of  united  ftamina  ;  but  this  cir- 
cumftance  mull  not  be  abfolutely  depended  on.  They 
are  the  papilionacei  of  Tournefort,  the  irregulares  letra- 
petali  oi  Rivinus,  and  the  liguminofcc  of  Ray.  See 
BoT.VNY  Index. 

DIADEM,  in  antiquity,  a  head-band  or  fillet,  worn 
by  kings  as  a  badge  of  their  royalty.  It  was  made  of 
filk,  thread,  or  wool,  and  tied  round  the  temples  and 
forehead,  the  ends  being  tied  behind,  and  let  fall  on 
the  neck.  It  was  ufually  white  and  quite  plain  ; 
though  fometimes  embroidered  with  gold,  and  fet  with 
pearls  and  precious  Hones.  In  latter  times,  it  came  to 
be  twilled  round  crov\Tis,  laurels,  &c.  and  even  ap- 
pears to  have  been  worn  on  divers  parts  of  the  bodv. 
See  Crown.  The  ^vo^d  comes  from  the  Latin  diadc- 
ma  ;  of  the  Greek  JkxSd^*,  "  a  little  band  encompaf- 
fing  the  head,"  of  the  verb  SiaSja,  cingo,  "  I  gird." 

Di.\DEM,  in  Heraldry,  is  applied  to  certain  circles 
or  rims  ferving  to  inclufc  the  crowns  of  fovereign 
princes,  and  to  bear  the  globe  and  crofs,  or  the  tleur 
de  lis,  for  their  creft.  The  crowns  of  fovcrcigns  are 
bound,  fome  with  a  greater  and  fome  with  a  Icis  num- 
ber of  diadems. — The  bandage  about  the  heads  of 
Moors  on  fliields  is  alfo  called  y/flcAv//  in  blazoning. 

DITERESIS,  in  Surgery,  an  operation  ferving  to 
divide  and  feparate  the  part  when  the  continuity  is  a 
hinderance  of  the  cure. 

Diuresis,  in  Medicine,  is  the  confuraing  of  the  vef- 

fels  of  an  animal  body,  when,  from  fome  corroding  caufe, 

certain    paffages   are  made  ivhich  naturally  ought  not 
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Dijcicfis  to  have  been  ;  or  certain  natural  paflages  are  dilated 
beyond  their  ordinary  dimeniious,  io  that  the  humours 
,  which  ought  to  have  been  contained  in  the  veflels  ex- 
travafate  or  run  out. 

Dl-ERESIS,  in  Grammar,  the  divifion  of  one  fylla- 
ble  into  two,  which  is  ufually  noted  by  two  points  over 
a  letter,  as  aulai,  inftead  of  auLe,  diffulUenda  for  dijfol- 
menda. 

DlitTETj^,  In  Grecian  antiquity,  a  kind  of 
judges,  of  which  there  were  two  forts,  the  cleroti  and 
diallafterii.  The  former  were  public  arbitrators,  chofen 
by  lot  to  determine  all  caufes  exceeding  ten  drachms, 
within  their  own  tribe,  and  from  their  fentence  an  ap- 
peal lay  to  the  fuperior  courts. 

The  diallafterii,  on  the  contrary,  were  private  arbi- 
trators, from  whofe  fentence  there  lay  no  appeal,  and 
accordingly  they  always  took  an  oath  to  adminifter 
juftice  without  partiality. 

DIAGLYPHICE,  the  art  of  cutting  or  engraving 
figures  on  metals,  fuch  as  feals,  intaglios,  matrices  of 
letters,  See.  or  coins  for  medals.     See  Engraving. 

DIAGNOSIS,  (from  3(«y»»5->c«,  to  difcern  or  di 
JlinguiJJj),  the  diagnoftics  or  the  figns  of  a  difeafe. 
They  are  of  two  kinds,  viz.  the  adjunft  and  the  pa- 
thognomonic :  the  firll  are  common  to  feveral  difeafes, 
and  ferve  only  to  point  out  the  diffei-;nce  between  dif- 
eafes of  the  fame  fpecies ;  the  latter  are  thofe  which 
always  attend  the  difeafe,  and  diftinguilh  it  from  all 
others. 

DIAGNOSTIC,  in  Medicine,  a  term  given  to  thofe 
fitrns  which  indicate  the  prefent  ftate  of  a  difeafe,  its 
nature  and  caufe. 

DIAGONAL,  in  Geometry,  a  right  line  drawn  a- 
crofs  a  quadrilateral  figure,  from  one  angle  to  another ; 
by  fome  called  the  diameter,  and  by  others  the  (//aOTt-- 
/rfi/,  of  the  figure.     See  GEOMETRY. 

DIAGORAS,  furnamed  the  AlheiJI,  lived  in  the 
9 1  It  Olympiad.  He  was  not  a  native  of  Athens,  but 
he  philofophifed  there.  He  delighted  in  making  ver- 
fes,  and  had  compofed  a  poem  which  a  certain  poet 
ftole  from  him.  He  fued  the  thief,  who  fwore  it  was 
his  own,  and  got  glory  by  it.  This  tempted  Diago- 
ras  to  deny  a  Providence.  The  Athenians  fummoned 
him  to  give  an  account  of  his  doflrine.  He  fled,  and 
they  fet  a  price  upon  his  head,  promifing  a  reward  to 
any  who  ihould  kill  him  ;  but  he  took  lliipping,  and 
was  cafl  away. 

DIAGRAM,  in  Geometry,  a  fcheme  for  explaining 
and  demonftrating  the  properties  of  any  figure,  whe- 
ther triangle,  fquare,  circle,  &c.      See  GEOMETRY. 

Diagram,  among  ancient  rauficians,  the  fame  with 
the  fcale  of  the  modern.     See  Scale. 

DIAH,  DiAT,  a  name  given  by  the  Arabs  to  the 
punifhment  of  retaliation.  By  the  Mahometan  law, 
a  brother,  or  the  next  relation  of  a  murdered  perfon, 
ought  to  take  part  againll  the  murderer,  and  demand 
his  blood  in  reparation  for  that  which  he  has  (bed.  Be- 
fore the  time  of  Mahomet,  the  Arabs  had  a  cuftom  of 
putting  a  freeman  of  their  prifoners  to  death  in  lieu  of 
every  Have  they  loll  in  battle,  and  a  man  for  every 
woman  that  was  killed.  But  Mahomet  regulated  the 
laws  of  reprifal  •,  direding  in  the  Alcoran,  by  the  diat, 
that  a  freeman  Ibould  be  required  for  a  freeman,  and  a 
flave  for  a  Have.  The  Turks,  probably  in  confequence 
of  this  law,  formerly  naaffacred  almoft  all  \beir  priiij- 
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ners  of  war,  but  they  now  content  themfelves  with  en-tJiahcxapIa 
Having  and  felling  them. 

DIAHEXAPLA,  or  Diahexapte,  among  far 
riers,  a  compound  medicine,  io  called  from  its  contain- 
ing fix  ingredients,  viz.  birthwort  and  gentian  roots, 
juniper-berries,  bay-berries,  myrrh,  and  ivory  ihavings. 
It  is  commended  for  colds,  confuraptions,  purfinefs,  and 
many  other  diforders  in  horfes. 

DIAL,  an  inlhument  ferving  to  meafure  time ; 
which,  if  effected  by  the  aid  of  the  fun,  is  called  a  fun- 
dial.  I'he  word  is  from  the  Latin  dies,  "  day,"  be- 
caufe  indicating  the  hour  of  the  day.  The  ancients 
alfo  called  \x  fciatherium,  from  its  effect  by  the  fiiadow. 
See  the  article  Dialling. 

DIALECT,  an  appellation  given  to  the  language 
of  a  province  in  fo  far  as  it  differs  from  that  of  the 
whole  kingdom.  The  term,  however,  is  more  parti- 
cularly ufed  in  fpeaking  of  the  ancient  Greek,  whereof 
there  were  four  dialefts,  the  Attic,  Ionic,  ^olic,  and 
Doric  ;  each  of  which  was  a  perfeft  language  in  its 
kind,  that  took  place  in  certain  countries,  and  had  pe- 
culiar beauties. 

In  Great  Britain,  befides  the  grand  diverfity  of  Eng- 
lifli  and  Scotch,  almoll  every  county  has  a  dialeft  of 
its  own,  all  differing  confiderably  in  pronunciation, 
accent,  and  tone,  although  one  and  the  fame  lan- 
guage. 

DIALECTICS,  in  the  literary  hiiloi^  of  the  an- 
cients, that  branch  of  logics,  which  taught  the  rules 
and  modes  of  reafoning.     See  Logic,  Part  III. 

Zeno  Eleates  was  the  firft  who  difcovered  the  natu- 
ral feries  of  principles  and  conclufions  obferved  in  rA- 
foning,  and  formed  an  art  thereof  in  form  of  a  dia- 
logue ;  which,  for  this  reafon,  was  called  dialcBica. 

The  dialedlica  of  the  ancients  is  ufually  divided  into 
feveral  kinds  ;  the  firil  was  the  eleatica,  that  of  Zeno 
Eleates,  which  was  threefold  ;  viz.  confecutionum,  col- 
loquutionuvi,  and  contenltonum.  The  firll  confining  of 
rules  for  deducing  or  drawing  conclufions.  The  fe- 
cond  the  art  of  dialogue  ;  which  became  of  fuch  uni- 
verfal  ufe  in  philofophy,  that  all  reafoning  was  called 
interrogation  :  then,  fyllogilin  being  laid  afide,  the  phi- 
lofophers  did  all  by  dialogue  ;  it  lying  on  the  refpon- 
dent  to  conclude  and  argue  from  the  feveral  conceflions 
made.  The  laft  part  of  Zeno's  dialeftics,  Ej<s-'x>i,  was 
contentious,  or  the  art  of  difputing  and  contraditling  j 
though  fome,  particularly  Laertius,  afcribe  this  part  to 
Protagoras,  a  difciple  of  Zeno. 

The  fecond  is  the  dialeBica  megarica,  whofe  author 
is  Euclid,  not  the  mathematician,  but  another  of  Me- 
gara.  He  gave  much  into  the  method  of  Zeno  and 
Protagoras  :  though  there  are  two  things  appropriated 
to  him  :  the  firft,  that  he  impugned  the  demonfira- 
tions  of  others,  not  by  affumptions,  but  conclufions  ; 
continually  making  illations,  and  proceeding  from  con- 
fequence to  confequence  :  the  fecond,  that  he  fet  afide 
all  arguments  drawn  from  comparifons  of  fimihtude  as 
invalid. 

He  was  fucceeded  by  Eubulides,  from  whom  the 
fophiftic  way  of  reafoning  is  faid  to  be  derived^.  In 
his  time  the  art  is  defcribed  as  manifold  :  mentiens, 
fallens,  eledlra,  obvelata,  arcevalis,  cornuta  and  calva. 
See  Sophism. 

The  third  is  the  dialeiElics  of  Plato,  which  he  pro- 
yofes  as  a  kiiid  of  analyfis  to  diieft  the  human  mind, 
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Di.-i!e;5l!c'.  by  dividing,  deGning,  ?.vid  bringing  tilings  to  the  firft 

'—Y~—^  truth  ;  where  being  arrived,  and  (topped  there  a  licllc, 

it  applies  itfclf  to  explain  feniible  things,  but  with  a 

view  to  return  to  the  firlt  truth,  ^vhere  alone  it  can 

reft.     Such  is  the  idea  of  Plato's  analyfis. 

The  fourth  is  Aridotlc's  dialedics ;  containing  the 
doftrine  of  fimple  words,  delivered  in  his  book  of  Prx- 
dicaments  ;  the  doflriue  of  propofitlons,  in  his  book 
De  Inlerprelatioiif ;  and  that  of  the  feveral  kinds  of 
fyliogifm,  in  his  books  of  Analytics,  Topics,  and  Elen- 
chufes. 

The  fifth  is  the  dialeflics  of  the  Stoics ;  which  they 
call  a  part  of  philofophy,  and  divide  into  rhetoric  and 
dialeflic  ;  to  which  fome  add  the  definitive,  whereby 
things  are  juftly  defined  ;  comprehending  likewife  the 
canons  or  criterions  of  truth. 

The  Stoics,  before  they  come  to  treat  of  fyllogifms, 
have  two  principal  places  ;  the  one  about  the  lignifica- 
tion  of  words,  the  other  about  the  things  fignified.  On 
occafion  of  the  firft,  they  confider  abundance  of  things 
belonging  to  the  grammarian's  province  :  what,  and 
how;  many  letters  ;  what  is  a  word,  diftion,  fpeech, 
&c.  On  occaiion  of  the  latter,  they  confider  things 
themfelves,  not  as  without  the  mind,  but  as  in  it,  re- 
ceived in  it  by  means  of  the  fenfes.  Accordingly,  they 
firft  teach,  that  nil  Jit  in  intel/e&u,  quod  non  prius  fue- 
rit  in  fenfu  i  "  whatever  is  in  the  mind  came  thither  by 
the  fenfes  j"  and  that  aut  incurjione  fui,  as  Plato,  ivho 
meets  the  fight  j  aut  Jimilttudine,  as  Ciefar  by  his  effigy  ; 
(lut  proporlione,  either  by  enlarging  as  a  giant,  or  by 
liiminilliing  as  a  pigmy  ;  aut  tronjlotione,  as  a  Cy- 
-clops ;  aut  compojitione,  as  a  Centaur  ;  aut  contrario, 
as  death  ;  aut  privatione,  as  a  blind  man. 

The  fixth  is  Epicurus's'  dialeflics ;  for  though  he 
feems  to  have  defpifed  dialeftic,  he  cultivated  it  with 


vigour.  He  was  only  aveife  to  tliut  of  the  Stoics ; 
^^•ho  he  thought  attributed  too  much  to  it,  as  pro- 
nouncing him  alone  wife  who  was  well  verfed  in  dia- 

icaics. 

For  this  reafon,  Epicurus,  fccining  to  fet  afidc  the 
common  dialectics,  had  rccourfe  to  another  way,  tiz. 
to  certain  canons  which  he  fuljlfltuted  in  theiv  llead, 
the  collcrtion  \vhereof  he  called  canoiiica ;  and  as  all 
quelHons  in  philolophy  are  either  de  re  or  de  voce,  ht 
gave  feparate  rules  for  each.     See  EncuREANS. 

DIALIA,  in  antiquity,  facrifices  performed  by  the 
flamen  dlalis.      See  Fi.ame.v. 

DIALING,  or  Dialling.     Sec  Dialling. 

DIALIS,  in  antiquity,  a  Latin  term  fignifying 
fomething  that  belongs  to  Jupiter. — The  ^^■ord  is  form- 
ed from  Aio;,  the  genitive  of  Zivj,  Jupiter, 

Flamen  Dialis.      See  Flajien. 

DIALITHA,  in  the  writings  of  the  ancients,  3 
■word  ufed  to  cxprefs  the  elegant  ornaments  of  the 
Greeks  and  Romans,  compofed  of  gold  and  gems. 
They  alfo  called  thefe  lil/iocol/a,  "  cemented  iiones  or 
gems ;"  the  gold  being  in  this  cafe  as  a  cement  to  hold 
the  ftones  together.  They  ^vore  bracelets  and  other 
ornamental  things  about  their  habits  thus  made  5  and 
their  cups  and  table-furniture,  for  magnificent  treats, 
were  of  this  kind.  The  green  ftones  were  found  to 
fucceed  beft  of  all  in  thefe  things  •,  and  the  emerald 
and  greenilh  topaz,  or,  as  we  call  it,  chryfolite,  were 
moft  in  efteem  for  this  purpofe.  This  ufe  of  the  ftones 
explains  what  Pliny  very  often  fays  of  them  in  his  de- 
fcription  :  Nihil  jucundius  aurum  decet,  "  Nothing  be- 
comes gold  better ;"  this  he  fays  of  the  green  topaz  or 
chryfolite  ;  and  this  and  many  other  like  paflages  have 
greatly  perplexed  the  critics,  who  did  not  hit  upon 
this  explication. 
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llidory. 


THE  art  of  drawing  dials  on  the  furface  of  any  gi- 
ven body  or  plane.  The  Greeks  and  the  La- 
tins call  this  art  gnomomca  and  Jcialherica,  by  reafon  it 
diftinguiflies  the  hours  by  the  ftiadow  of  the  gnomon. 
Some  call  it  photo Jciatherica ,  becaufe  the  hours  are 
fometimes  lliown  by  the  light  of  the  fun.  Laftly, 
Others  call  it  horologiograpliy. 

Dialling  is  a  moft  neceflary  art  :  for  notvvithftanding 
we  are  provided  with  moving  machines,  fuch  as  clocks 
and  watches,  to  ftiow  time  ■,  yet  thefe  are  apt  to  be  out 
of  order,  go  wrong,  and  ftop  ;  confequently  they  ftand 
frequently  in  need  of  regulation  by  fome  invariable  in- 
ftrument,  as  a  dial ;  which  being  rightly  conftrucled  and 
duly  placed,  will  always,  by  means  of  the  fun,  inform 
us  of  the  true  folar  time  j  which  time  being  corrected 
by  the  equation  table  publilLed  annually  in  the  ephe- 
roerides,  almanacks,  and  other  books,  will  be  the  mean 
tame  to  which  clocks  and  watches  are  to  be  fet. 

The  antiquity  of  dials  is  beyond  doubt.  Some  at- 
tribute their  invention  to  Anaxip.tnes  Milefius  j  and 
others  to  Thales.  Vitruvius  .sentlons  one  made  by 
the  ancient  Chaldee  hiftorlpr  T](  rofus,  on  a  reclining 
plane,  almoft  parallel  to  the  equinoftial.  Ariftarchus 
Samiiis  invented  the  hemilpherical   dial.      And  there 


were  fome  fpherlcal  ones,  with  a  needle  for  a  gnomon. 
The  difcus  of  Ariftarchus  was  a  horizontal  dial,  with 
its  limb  raifed  up  all  around,  to  prevent  the  lliadow 
ftretching  too  far. 

It  was  late  ere  the  Romans  became  acquainted  with 
dials.  The  firft  fun-dial  at  Rome  Tvas  fet  up  by  Papi- 
rius  Curfor,  about  the  year  of  the  city  460  ;  before 
■jvhich  time,  fays  Pliny,  there  is  no  mention  of  any  ac- 
count of  time  but  by  the  fun's  rifing  and  fett'iig  :  it 
was  fet  up  at  or  near  the  temple  of  Q^uirinus,  b-jt  ivent 
ill.  About  30  years  after,  M.  Valerius  MelTala  being 
conful,  brought  out  of  Sicily  another  dial,  which  he 
fet  up  on  a  pillar  near  the  roftrum  ;  but  for  want  pf 
its  being  made  for  that  latitude,  it  could  not  go  true. 
They  made  ufe  of  it  99  years ;  till  Martius  Philippus 
fet  up  another  more  exatf. 

But  there  feem  to  have  been  dials  among  the  Jews 
much  earlier  than  any  of  thefe.  Witnefs  the  dial  of 
Ahaz  :  who  began  to  reign  400  years  before  Alexan- 
der, and  within  j  2  years  of  the  building  of  Rome  : 
mentioned  by  Ifaiah,  chap,  xxxvlii.  ver.  8. 

The  firft  profelTed  ivriter  on  dialling  is  Clavius ;  who 

dcmonftrates  all,  both  the  theory  and  the  operations, 

after  the  rigid  manner  of  the  ancient  mathematicians  ^ 
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tut  fo  hilricatcly,  ^liat  few,  we  dare  fay,  ever  read  them 
b11.  Dechalcs  and  Ozanam  give  much  eaiier  demon- 
flrations  in  their  Courfes,  and  Wclfius  in  his  Elements. 
M.  Picard  has  given  a  new  method  of  making  large 
dials,  by  calculating  the  hour-lines;  and  M.  de  la 
Hire,  ill  his  Dicll'mg,  printed  in  1683,  a  geometrical 
method  of  drawing  hour-lines  from  certain  points  de- 
termined by  obfervation.  Eberhardus  Welperus,  in 
1(5 21,  publilhcd  his  Dialling,  ^vhercin  he  lays  down  a 
method  of  drawing  the  primary  dials  on  a  very  eafy 
foundation.  The  fame  foundation  is  defcribed  at  length 
by  SebaAian  Munller,  in  his  Riufnnenta  Mathernalka, 
publiflied  in  l^^l.  Sturmius,  in  1 67  2,  publilhed  a 
new  edition  of  Welperus's  Dialling,  with  the  addition 
of  a  whole  fecond  part,  about  inclining  and  declining 
dials.  Sec.  In  1 709,  the  fame  work,  with  Sturmius's 
additions,  was  republlftied,  with  the  addition  of  a 
lourth  part,  containing  Picard's  and  de  la  Hire's  me- 
thods of  drawing  large  dials.  Paterfon,  Michael,  and 
Muller,  hare  each  wrote  on  dialling  in  the  German 
tongue  ;  Coetflus  in  his  Horologiograpliia  Plana,  print- 
ed in  1689  ;  Gaupennius,  in  his  Gnomonica  Mtdianica; 
Blon,  in  liis  Vfe  of  Mallwmatiral  InJIruments  ;  the  late 
ingenious  Mr  Fergufon,  in  his  SeteB  Leclures ;  Mr 
Emmerfon,  in  his  Dialling ;  and  Mr  W.  Jones,  in  his 
,  Injlriimcntai  Dialling. 

Pefiniiions.  A  Dial,  accurately  defined,  is  a  plane,  upon  which 
lines  are  deicribed  in  fuch  a  manner,  that  the  ihadow 
of  a  wire,  or  of  the  upper  edge  of  another  plane,  erect- 
ed perpendicularly  on  the  former,  may  fliow  the  true 
time  of  the  day. 

The  edge  of  the  plane  by  which  the  time  of  the  day 
is  found,  is  called  the  Jitle  of  the  dial,  which  muft  be 
parallel  to  the  earth's  axis ;  and  the  line  on  which  the 
faid  plane  is  erefted,  is  called  \.\iefubjlile. 

The  angle  included  between  the  fubllile  and  flile, 
is  called  the  elevation  or  height  of  the  file. 

Thofe  dials  whofe  planes  are  parallel  to  the  plane  of 
the  horizon,  are  called  horizontal  dials;  and  thofe 
dials  whofe  planes  are  perpendicular  to  the  plane  of  the 
horizon,  are  called  vertical  or  ereB  dials. 

Thofe  ere£l  dials,  whofe  planes  direftly  front  the 
north  or  fouth,  are  called  diraEi  north  or  fouth  dials  ; 
and  all  other  ereft  dials  are  called  decliners,  becaufe 
their  planes  are  turned  away  from  the  north  or  fouth. 

Thofe  dials  whofe  planes  are  neither  parallel  nor  per- 
pendicular to  the  plane  of  the  horizon,  are  called  in- 
clining or  reclining  dials,  according  as  their  planes 
make  acute  or  obtufe  angles  with  the  horizon  ;  and  if 
their  planes  are  alfo  turned  afide  from  facing  the  fouth 
or  north,  they  are  called  decUning-inclming  or  declining- 
reclining  dials. 

The  interfedlion  of  the  plane  of  the  dial,  with  that 
of  the  meridian,  paffing  through  the  ftile,  is  called 
the  meridian  of  the  dial,  or  the  hour-line  of  Xll. 

Thofe  meridians,  whofe  planes  pafs  through  the 
ftile,  and  make  angles  of  15,  30,  45,  60,  75,  and  90 
degrees  with  the  meridian  of  the  place  (which  marks 
the  hour-line  oi  XII.)  are  called  hour-circles;  and 
their  interfeftions  with  the  plane  of  the  dial  are  called 
hour-lines. 

In  all  dechning  dials,  the  fubftile  makes  an  angle 
with  the  hour-line  of  XII.  and  this  angle  is  called  the 
dijlance  of  the  fuhjlile  from  the  meridian. 

The  declining  plane's  difference  of  longitude,  is  the 


angle  formed  at  the  interfection  of  the  ftilc  and  plane 
of  the  dial,  by  two  meridians  ;  one  of  wliicli  paiTes 
through  the  hour-Hne  of  Xll.  and  the  other  through 
the  fubftile. 

Thus  much  being  premifed  concerning  di.ds  In  ge- 
neral, we  Ihall  now  proceed  to  explain  the  difi'erent 
m-ethods  of  their  conflrutilion.  jv^,^ 

If   the  whole   eaith  aPefi    w-ere    tranfparent,    and    CLXXI. 

hollow,    like  a  Iphere  of   glafs,    and  had    its    equator  Fig-  '• 

divided    into    24    equal    parts    by    fo   many    meridian   ^     4  . 

iemicircles,  a,  u,  c,  d,  e,  f,  z,  oic.  one  ot  which  is  thcr,   „,  „^:„i„ 
,■     1  ■,-  r  ■  ,  T        1       1.1  principle 

geographical  meridian  ot   any  given  place,  as  London  on  which 

(which   is  fuppofed  to   be  at  the  point  fl)  ;  and  if  theil  al-'ing  de- 

hour  of  XII  were   marked  at  the  equator,   both  upon  pends. 

that  meridian  and  the  oppofite  one,  and  all  the  reft  of 

the  hours  in  order  on  the  reft  of  the  meridians,  thofe 

meridians  would  be  the  hour-circles  of  London  :  then, 

if  the  Iphere  had  an  opaque  axis,  as  PE/",  terminating 

in  the   poles  P  and  />,   the   lliadow  of  the  axis  would 

fall   upon   every   particular   meridian   and   hour,   when 

the  fun  came   to   the   plane   of  the  oppofite  meridian, 

and  would  confequently  Ihow  the  time  at  London,  and 

at  all  other  places  on  the  meridian  of  London.  5 

If  this  fphere  was  cut  through  the  middle  by  a  folid  H'"'rii;ontal 
plane  ABCD,  in  the  rational  horizon  of  London,  one''"' 
half  of  the  axis  EP  would  be  above  the  plane,  and  the 
other  half  below  it  ;  and  if  ftraight  lines  were  drawn 
from  the  centre  of  the  plane  to  thofe  points  where  its 
circumference  is  cut  by  the  hour-circles  of  the  fphere, 
thofe  lines  would  be  the  hour-lines  of  a  horizontal  dial 
for  London  :  for  the  (hadow  of  the  axis  would  fall 
upon  each  particular  hour-line  of  the  dial,  when  it 
fell  upon  the  like  hour-circle  of  the  fphere. 

If  the   plane  which  cuts  the  fphere  be  upright,  as^^g-  2. 
AFCG,    touching   the   given   place    (London)    at    F, 
and   direftly  facing  the  meridian  of  London,    it  will 
then  become  the  plane  of  an  eredl  direft  fouth  dial:  and 
if  right  lines  be  drawn  from  its  centre  E  to  thofe  points 
of  its  circumference  where  the  hour-circles  of  the  fphere        $ 
cut  it,  thele  will  be  the  hour-lines  of  a  vertical  or  direft  Vertical 
fouth-dial  for  London,  to  which  the  hours  are  to  be  fefl'^'- 
as  in  the  figure  (contrary  to  thofe  on  a  horizontal  dial), 
and  the  lower  half  E/>  of  the  axis  will  caft  a  fiiadow  on 
the  hour  of  the  day  in  this  dial,  at  the  fame  time  that 
it  would  fall  upon  the   like   hour-circle   of  the   fphere, 
if  the  dial  plane  was  not  in  the  way. 

If  the   plane   (ftill   facing  the  meridian)  be  made  to 
incline   or   recline,  any  given   number  of  degrees,  the 
hour-circles  of  the  fphere  will  ftill  cut  the  edge  of  the 
plane  in  thofe  points  to  which   the  hour-lines   muft   be 
drawn  ftraight  from  the  centre  ;   and   the   axis   of  the 
fphere  will  caft  a  ftiadow  on  thefe  lines  at  the  refpedive         j 
hours,      'j'he  like  will  ftill  hold,  if  the  plane   be   made  Inclining-, 
to  decline  by  any  given   number  ot   degrees  from  the'''''^''"'"?' 
meridian  towards  the  eafl  or  weft  :    provided  the  decli-^"^  d^ls-"' 
nation   be   lefs   than    90   degrees,   or  the  reclioation  be    * 
lefs   than  the  co-latitude  of  the  place  :   and  the  axis  of 
the  fphere  will  be  a  gnomon  or  ftile,  for  the  dial.      But 
it  cannot  be  a  gnomon,  when  the  declination  is  quite 
90  degrees,   nor  when  the   reclination  is  equal   to   the 
co-latitude  ;   becaufe  in  thefe  two  cafes,  tne  axis  has  no 
elevation  above  the  plane  of  the  dial. 

And  thus  it  appears,  that  the  plane  of  every  dial  re- 
prefents  the  plane  of  fame  great  circle  upon  the  earth  ; 
aod  the  gnoinyn  of  th«  earth's  a.'ds,  whether  it  b«^  a 
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fm.ill  wire  ;is  in  the  above  figure^;,  or  the  edge  of  a  thin 
plate,  as  in  the  common  horizontal  dials. 

The  whole  earth,  as  to  its  bulk,  is  but  a  point,  if 
compared  to  its  diilance  from  the  lun  ;  and  theretore, 
if  a  (mall  fphere  of  glafs  be  placed  upon  any  part  ot 
the  earth's  furface,  fo  that  its  axis  be  parallel  to  the 
axis  of  the  earth,  and  the  fphere  have  fueh  lines  upon 
it,  and  luch  planes  within  it,  as.  above  defcribed  ;  it 
will  fliow  the  hours  of  the  day  as  truly  as  if  it  were 
placed  at  the  earth's  centre,  and  the  fliell  of  the  earth 
were  as  tranfparent  as  glafs. 

But  becauie  it  is  irapolhble  to  have  a  hollow  fphere 
of  glafs  perfedly  true,  blown  round  a  folid  plane  ;  or 
if  it  was,  ■i\  e  could  not  get  at  the  plane  within  the  glals 
pj„  ,  J  to  fet  it  in  any  given  polition  ;  we  make  ufe  of  a  wire- 
fphere  to  explain  the  principles  of  dialling,  by  joining 
24  femicircles  together  at  the  poles,  and  putting  a 
thin  flat  plate  of  brafs  within  it. 
Diallin?  by  ^  common  globe  of  I  2  inches  diameter  has  gene- 
the  corn-  rally  24  meridian  femicircles  drawn  upon  it.  If  fuch 
mon  terre.  a  globe  be  elevated  to  the  latitude  of  any  given  place, 
ftnai  globe.  ^^^^  turned  about  until  one  of  thefe  meridians  cut  the 
horizon  in  the  north  point,  where  the  hour  of  JC/I  is 
fuppofed  to  be  marked,  the  rell  of  the  meridians  will 
cut  the  horizon  at  the  refpeftive  diftances  of  all  the 
other  hours  from  A'//.  Then  if  thefe  points  of  dillance 
be  marked  on  the  horizon,  and  the  globe  be  taken  out 
of  the  horizon,  and  a  flat  board  or  plate  be  put  into  its 
place,  even  with  the  furface  of  the  horizon  ;  and  if 
rtraight  lines  be  drawn  from  the  centre  of  the  board 
to  thofe  points  of  dillance  on  the  horizon  which  were 
cut  by  the  24  meridian  femicircles ;  thele  lines  ^vill  be 
the  hour-lines  of  a  horizontal  dial  for  that  latitude,  the 
ftdge  of  whofe  gnomon  mult  be  in  the  very  lame  fitua- 
tion  that  the  axis  of  the  globe  was,  before  it  was  taken 
out  of  the  horizon  ;  that  is,  the  gnomon  muft  make  an 
angle  with  the  plane  of  the  dial  equal  to  the  latitude 
of  the  place  for  which  the  dial  is  made. 

If  the  pole  of  the  globe  be  elevated  to  the  co-lati- 
tude of  the  given  place,  and  any  meridian  be  brought 
to  the  north  point  of  the  horizon,  the  rell  of  the  me- 
ridians will  cut  the  horizon  in  the  refpeclive  dillances 
of  all  the  hours  from  XII,  for  a  direft  fouth  dial,  whofe 
gnomon  mull  be  an  angle  with  the  plane  of  the  dial, 
equal  to  the  co-latitude  of  the  place  ;  and  the  hours 
mull  be  fet  the  contrary  way  on  this  dial  to  what 
they  are  on  the  horizontal. 

But  if  your  globe  have  more  than  24  meridian  femi- 
circles upon  it,    you  muft  take  the  following  method 
for  making  hori%ontal  and  fouth  dials. 
9  Elevate  the  pole  to  the  latitude  of  your  place,  and 

':irn<!t  a  ho-*"™  '^^  globe  until  any  particular  meridian  (fuppofe 
rizontal  the  firfl)  comes  to  the  north  point  of  the  horizon, 
dial.  and  the  oppofite  meridian  will  cut  the  horizon  in  the 

fouth.  Then  fet  the  hour-index  to  the  uppermotl 
XII  on  its  circle  j  which  done,  turn  the  globe  well- 
%vard  until  15  degrees  of  the  equator  pafs  under  the 
brazen  meridian,  and  then  the  hour  index  will  be  at 
I  (for  the  fun  moves  15  degrees  every  hour),  and  the 
firft  meridian  will  cut  the  horizon  in  the  number  of 
degrees  from  the  north  point  that  /  is  dillant  from 
XII.  Turn  on  until  other  15  degrees  of  the  equa- 
tor pafs  under  the  brazen  meridian,  and  the  hour  in- 
dex will  then  be  at  //,  and  the  firll  meridian  will  cut 
the  horizon  in   the  number   pf  degrees  that  //  is  di- 
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flant  from  XII:  and  fo  by  making  15  degrees  of 
tiie  equator  p.ils  under  the  brazen  meridian  tor  every 
hour,  the  firll  meridian  of  the  globe  will  <:ut  the  ho- 
rizon  in  tiic    dillances  of    all  the  hours  from  XII  to 

VI,  wl-.icii  is  juil  90  degrees ;  and  then  you  need  go 
no    farther,    for  the    dillances    of    A7,  A',  IX,   VIII, 

VII,  and  VI,  in  the  forenoon,  are  the  fame  fram  Xll 
as  the  dillances  of  /,  //,  ///,  IV,  V,  and  VI,  in  the 
atternooa  :  and  thefe  hour-liaes  continued  through 
tiie  centre,  will  give  the  oppofite  hour-lines  on  the 
otlier  half  of  the  dial. 

Thus,  to  make  a  horizontal  dinl  for  the  latitude  of 
London,  which  is  514  degrees  north,  elevate  the  north 
pole  of  the  globe  Jli  degrees  above  the  north  point 
of  the  horizon  ;  and  then  turn  the  globe  until  the  firft 
meridian  (which  is  that  of  London  on  the  Englifh  ter- 
reflrial  globe)  cuts  the  north  point  of  the  horizon,  and 
let  the  hour-index  to  XII  at  noon. 

Then  turning  the  globe  iveltward  until  the  index 
points  fucceflively  to  /,  //,  ///,  IV,  V,  and  VI,  in  the 
afternoon,  or  until  15,  30,  45,  60,  75,  and  90  degrees 
of  the  equator  pafs  under  the  brazen  meridian,  you  will 
find  that  the  firll  meridian  of  the  globe  cuts  the  hori- 
zon in  the  following  number  of  degrees  from  the  north 
towards  the  call,  viz.  Il.y,  24^,  sSt'ti  53  !>  7ItV>  ^'i*^ 
90  ;  which  are  the  refpedive  dillances  of  the  above 
hours  from  XII  upon  the  plane  of  the  horizon. 

To  transfer  thefe,  and  the  rell  of  the  hours,  to  ap,v  ,_ 
horizontal  plane,  draw  the  parallel  right  lines  a  c  and 
d h,  upon  the  plane,  as  far  from  each  other  as  is  equal 
to  the  intended  thicknefs  of  the  gnomon  or  flile  of 
the  dial,  and  the  fpace  included  between  them  will  be 
the  meridian  or  twelve-o'clock  line  on  the  dial.  Crois 
this  meridian  at  right  angles  with  the  fix-o'clock  line 
g  h,  and  letting  one  foot  of  your  compafiTes  in  the  in- 
terfeflion  a,  as  a  centre,  defcribe.  the  quadrant  g  e 
with  any  convenient  radius  or  opening  of  the  compal- 
fes :  then,  fetting  one  foot  in  the  interfeftion  b,  as  a 
centre,  with  the  fame  radius  defcribe  the  quadrant  f  h, . 
and  divide  each  quadrant  into  90  equal  parts  or  de- 
grees, as  in  the  figure. 

Eecaufe  the  hour-lines  are  lefs  diflant  from  each  other 
about  noon,  than  in  any  other  part  of  the  dial,  it  is 
bell  to  have  the  centres  of  thefe  quadrants  at  a  little  di- 
ilance  from  the  centre  of  the  dial  plane,  on  the  fide  op- 
pofite to  XII,  in  order  to  enlarge  the  hour-dillances 
thereabouts,  under  the  fame  angles  on  the  plane.  Thus 
the  centre  of  the  plane  is  at  C,  but  the  centres  of  the 
quadrants  are  at  a  and  />, 

Lay  a  ruler  over  the  point  b  (and  keeping  it  there 
for  the  centre  of  all  the  afternoon  hours  in  the  quadrant 
y/i)  draw  the  hour-line  of  /through  1 1^  degrees  in  the 
quadrant;  the  hour-hne  of  //,  through  24^  degrees; 
of  ///,  through  33t't  degrees;  ////,  through  534; 
and  V,  through  7 1  tV  •  ^"''  becaufe  the  lim  riles  about  Fig.  3, 
four  in  the  morning,  on  the  longefl  days  at  London, 
continue  the  hour-lines  of  ////  and  V  in  the  afternoon 
through  the  centre  b  to  the  oppofite  fide  of  the  dial. — 
This  done,  lay  the  ruler  to  the  centre  a  ot  the  quadrant 
eg  ;  and  though  the  like  divifions  or  degrees  of  tliat 
quadrant,  viz.  il.^,  24^,  387V)  53  '  j  and  7  J  iV,  draw 
the  forenoon  hour-lines  of  XI,  A',  IX,  VIII,  and  VII  , 
and  becaufe  the  fim  lets  not  before  eight  in  the  even- 
ing on  the  longell  day,  continue  the  hour-lines  of  V^II 
and  VIII  in  the  forenoon,  through  the  centie  a,  to 
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W/ and  F/// in  the  afternoon-,  and  all  the  hour-lines 
will  be  fmifhed  on  this  dial  ;  to  which  the  hours  may  be 
fet,  as  in  the  figure. 

LaiUy,  though  51 1  degrees  of  either  quadrant,  and 
from  its  centre,  draw  the  right  line  ag  for  the  hypo- 
thenufe  or  axis  of  the  gnomon  agi;  and  from  j,  let 
fall  the  perpendicular  g  i,  upon  the  meridian  line  a  i, 
and  there  will  be  a  triangle  made,  whofe  iides  are  a  g, 
g  I,  and  i  a.  If  a  plate  limilar  to  this  triangle  be  made 
as  thick  as  the  dillance  between  the  lines  r.  c  and  b  d, 
and  fet  upright  between  them,  touching  at  a  and  b,  its 
hypothenufe  ag  will  be  parallel  to  the  axis  of  the  world, 
v.hen  the  dial  is  truly  i'et ;  and  \vill  call  a  Ihadow  on 
the  hour  of  the  day. 

N.  B.  T\\e  trouble  of  dividing  the  two  quadrants 
may  be  faved  if  you  have  a  fcale  whh  a  line  of  chords 
upon  it  (as  reprefented  in  the  plate)  ;  for  if  you  ex- 
tend the  compafles  from  o  to  60  degrees  of  the  line  of 
chords,  and  with  that  extent,  as  a  radius,  defcribe  the 
tivo  quadrants  upon  their  refpeftive  centres,  the  above 
diftances  may  be  taken  with  the  compafles  upon  the 
lines,  and  fet  off  upon  the  quadrants. 

To  make  an  ereB  direB  fauth  dial.  Elevate  the  pole 
^^  t^s  co-latitude  of  your  place,  and  proceed  in  all 
fouth'd4aI.  refpefts  as  above  taught  for  the  horizontal  dial,  from 
VI  in  the  morning  to  VI  in  the  afternoon  ;  only  the 
hours  muft  be  reverfed  as  in  the  figure ;  and  the 
hypothenufe  ag  aS.  the  gnomon  agf,  mull  make  an 
angle  with  the  dial-plane  equal  to  the  co-latitude  of 
the  place.  As  the  iun  can  ihine  no  longer  on  this 
dial  than  from  fix  in  the  morning  until  fix  in  the  even- 
ing, there  is  no  occafion  for  having  any  more  than  1 2 
hours  upon  it. 

To  /r.ahe  an  ereB  dial,  declining  from   the  fouth   to- 
wards the  eaji  or  weft.     Elevate  the  pole  to  the  latitude 
of  your  place,  and  fcrew  the  quadrant  of  alutude    to 
the  zenith.      Then,  if  your  dial  declines  towards  the 
eaft  (which  we  lliall  fuppofe  it  to  do  at  prefent),  count 
in  the  horizon  the  degrees  of  declination,  from  the  call 
point  tov.-ards   the   north,  and   bring  the  lower  end  of 
the  quadrant  to  that  degree  of  declination  at  which  the 
reckoning  ends.     This  done,   bring   any  particular  me- 
ridian of  your  globe  (as  fuppofe  the  firll  meridian)   di- 
reftly  under  the  graduated  edge  of  the  upper  part  of 
the  brazen  meridian,  and  fet  the  hour  to  XII  at  noon. 
Then,   keeping  the  quadrant  of  altitude  at  the  degree 
of  declination  in  the  horizon,  turn  the   globe   eafl:ward 
on  its  axis,  and  obferve   the  degrees  cut  by   the   firll 
meridian  in  the  quadrant  of  altitude  (counted  from  the 
zenith)  as  the  hour-index  comes  to  A7,  X,  IX,  &.c.  in 
the  forenoon,  or  as   15,  30,  45,  &c.  degrees  of  the 
equator  pafs  under  the  brazen  meridian   at   thefe  hours 
refpedlively  ;  and   the  degrees  then  cut  in  the  quadrant 
by  the  firft  meridian,  are  the  refpeftive  diilances  of  the 
forenoon  hours  from  XII  on  the  plane  of  the  dial. — 
Then,    for  the  afternoon  hours,  turn  the  quadrant  of 
altitude  round  the  zenith,  until  it  comes  to  the   degree 
in  the  horizon  oppofite  to  that  where  it  was  placed  be- 
fore ;  namely,  as  far  from  the  -well  point  of  the  hori- 
zon  towards  the  fouth,  as  it  was   fet  at   firll  from   the 
eaft  point  towards  the  north  5  and  turn  the  globe  weft- 
ward   on  its  axis,  until  the  firft  meridian  comes  to  the 
brazen  meridian    again,   and    the  hour  index  to   XII : 
then,  continue  to  turn  the  globe  weft^vard  ;  and  as  the 
index  points  to  the  afternoon  hours  /,  //,  ///,  &c.  or 
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as  15,  30,  45,  &c.  degrees  of  the  equator  pafs  under 
the  l^azen  meridian,  the  firft  meridian  will  cut  the 
quadrant  of  altitude  in  the  refpeilive  number  of  degrees 
from  the  zenith  that  eaclr  of  thefe  hours  is  from  Xll  on 
the  dial. — And  note,  that  when  the  firll  meridian  goes 
off  the  quadrant  at  the  horizon  in  the  forenoon,  the 
hour-index  Ihoivs  the  time  when  the  fun  will  come  upon 
this  dial ;  and  when  it  goes  off  tlie  quadrant  in  the  af- 
ternoon, the  index  mil  point  to  tlie  time  when  the  fun 
goes  off  the  dial. 

Having  thus  found  all  the  hour-dillances  from  XII, 
lay  them  down  upon  your  dial-plane,  either  by  dividing 
a  iemicircle  into  two  quadrants  ot  90  degrees  each  (be- 
ghming  at  the  hour-line  of  XII),  or  by  the  line  of 
chords,  as  above  diretled. 

In  all  declining  dials,  the  line  on  which  the  ftile  or 
gnomon.ftands  (commonly  called  'Ct^e.  fuhjiile-line')  makes 
an  angle  with  the  twelve  o'clock  line,  and  falls  among 
the  forenoon  hour-lines,  if  the  dial  declines  towards  the 
eaft ;  and  among  the  afternoon  hour-lines,  when  the 
dial  declines  towards  the  weft ;  that  is,  to  the  left  hand 
from  the  twelve  o'clock  line  in  the  former  cafe,  and  to 
the  right  hand  from  it  in  the  latter. 

To  find  the  dillance  of  the  fubllile  from  the  twelve 
o'clock  line  ;  if  your  dial  declines  from  the  fouth  to- 
ward  the  eaft,  count  the  degrees  of  that  declination  in 
the  horizon  from  the  eaft  point  to^vards  the  north,  and 
bring  the  lower  end  of  the  quadrant  of  altitude  to  that 
degree  of  declination  where  the  reckoning  ends :  then 
turn  the  globe  until  the  firft  meridian  cuts  the  liorizon 
in  the  like  number  of  degrees,  counted  from  the  fouth 
points  to^vards  the  eaft  •,  and  the  quadrant  and  firft  me- 
ridian ^vill  then  crofs  one  another  at  right  angles ;  and 
the  number  of  degrees  of  the  quadrant,  which  are  iji- 
tercepted  between  the  firft  meridian  and  the  zenith,  is 
equal  to  the  diftance  of  the  fubllile  line  from  the  twelve 
o'clock  line  ;  and  the  number  of  degrees  of  the  firft 
meridian,  which  are  intercepted  between  the  quadrant 
and  the  north  pole,  is  equal  to  the  elevation  of  the  ftile 
above  the  plane  ot  the  dial. 

If  the  dial  declines  weft^vard  from  the  fouth,  count 
that  declination  from  the  eaft  point  of  the  horizon  to- 
wards the  fouth,  and  bring  the  quadrant  of  alutude  to 
the  degree  in  the  horizon  at  \vhich  the  reckoning  ends  j 
both  for  finding  the  forenoon  hours  and  diftance  of  the 
fubftile  from  the  meridian  :  aiid  for  the  afternoon  hours, 
bring  the  quadrant  to  the  oppofite  degree  in  the  hori- 
zon, namely,  as  far  from  the  weft  towards  the  north, 
and  then  proceed  in  all  refpefts  as  above. 

Thus  we  have  finilhed  our  declining  dial ;  and  in  fo 
doing  we  made  four  dials,  viz. 

I.  A  north  dial,  declining  eaft  ward  by  the  fame 
number  of  degrees.  2.  A  north  dial,  declining  the 
fame  number  v.eft.  3.  A  fouth  dial,  declining  eaft. 
And,  4.  A  fouth  dial,  declining  weft.  Only,  placing 
the  proper  number  of  hours,  and  the  ftile  or  gnomon 
refpedlively,  upon  each  plane.  For  (as  above-men- 
tioned) in  the  fouth-weft  plane,  the  fubftilar  hne  falls 
among  the  afternoon  hours  j  and  in  the  fouth-eaft,  of 
the  fame  declination,  among  the  forenoon  hours,  at 
equal  diftances  from  XII.  And  fo  all  the  morning  hours 
on  the  weft  decliner  will  be  like  the  afternoon  hours 
on  the  eaft  decliner :  the  foutii-eall  decliner  will  pro- 
duce the  north-weft  decliner;  and  the  fouth-v\ell  de- 
chner  the  north-eall  dechner,   by  only  extending  the 
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hour-lines,  Itile  and  fubftile,  quite  through  the  centre  : 
the  axis  of  the  Uile  (or  edge  that  calls  the  (hadow  on 
the  hour  of  the  day)  being  in  all  dials  \vhatever  paral- 
lel to  the  axis  of  the  world,  and  eonfequently  pointing 
towards  the  north  pole  of  the  heaven  in  north  latitudes, 
and  towards  the  fouth  pole  in  fouth  latitudes. 
An  eal'y  ^^^   becaufe   every  one   who   would   like  to  make  a 

method  for  dial,  may  perhaps  not  be  provided  with  a  globe  to  afliit 
conftruifl-  IjJiii,  and  may  probably  not  underlland  the  method  of 
ing  of  dials,  j^jj^g  j^  ^^  logarithmic  calculation  ;  we  Ihall  fhow  how 
to  perform  it  by  the  plain  dialing  lines,  or  fcale  of  la- 
titudes and  hours  (as  reprefented  on  the  Plate),  and 
which  may  be  had  on  leaks  commonly  fold  by  the 
mathematical-inftrument-makers. 

This  is  the  eafielf  of  all  mechanical  methods,  and  by 
much  the  beft,  when  the  lines  are  truly  divided  :  and 
not  only  the  half-hours  and  quarters  may  be  laid  down 
by  all  of  them,  but  every  fifth  minute  by  moft,  and 
every  fingle  minute  by  thofe  where  the  line  of  hours  is 
a  foot  in  length. 
Pig.  J.  Having  drawn  your  double  meridian  line  ah,  c </, 

on  the  plane  intended  for  a  horizontal  dial,  and  crof- 
fed  it  at  right  angles  by  the  fix  o'clock  line  /"e  (as  in 
fig.  3.),  take  the  latitude  of  your  place  with  the  com- 
palTes,  in  the  fcale  of  latitudes,  and  fet  that  extent 
from  c  to  e,  and  from  a  X.of,  on  the  fix  o'clock  line  ; 
then,  taking  the  whole  fix  hours  bet\veen  the  points 
of  the  compaffes  in  the  fcale  of  hours,  with  that  ex- 
tent let  one  foot  in  the  point  c,  and  let  the  other  foot 
fall  where  it  will  upon  the  meridian  line  c  d,  as  at  d. 
Do  the  fame  from  _/" to  b,  and  draw  the  right  lines  e  d 
End  fh,  each  of  which  will  be  equal  in  length  to  the 
whole  fcale  of  hours.  This  done,  fetfing  one  foot  of 
the  compafles  in  the  beginning  of  the  fcale  at  Xll,  and 
extending  the  other  to  each  hour  of  the  fcale,  lay  off 
thele  extents  from  d  to  e  for  the  afternoon  hours,  and 
from  b  toy"  for  thofe  of  the  forenoon  :  this  will  divide 
the  lines  d  e  and  bf  in  the  fame  manner  as  the  hour- 
fcale  is  divided  at  i,  2,  3,  4,  and  6  ;  on  which  the 
quarters  may  alfo  be  laid  down,  if  required.  Then, 
laying  a  ruler  on  the  point  c,  draw  the  firft  five  hours 
jn  the  afternoon,  from  that  joint,  through  the  dots  at 
the  numeral  figures,  I,  2,  3,  4,  5,  on  the  line  d e ;  and 
Continue  the  lines  of  ////  and  V  through  the  centre  c 
to  the  other  fide  of  the  dial,  for  the  like  hours  of  the 
morning:  which  done,  lay  the  ruler  on  the  point  a,  and 
draw  the  lafl  five  hours  in  the  forenoon  through  the 
dots,  5,  4,  3,  2,  I,  on  the  liney"^;  continuing  the  hour- 
lines  of  VII  and  VIII  through  the  centre  a  to  the 
other  fide  of  the  dial,  for  the  like  hours  of  the  evening ; 
and  fet  the  hours  to  their  refpeftive  lines,  as  in  the  fi- 
gure. Laftly,  make  the  gnomon  the  fame  way  as 
taught  above  for  the  horizontal  dial,  and  the  whole  will 
be  finifhed. 

To  make  an  ereft  fouth  dial;  take  the  co- latitude 
of  your  place  from  the  fcale  of  latitudes,  and  then  pro- 
ceed in  all  refpefts  for  the  hour-line  as  in  the  hori- 
zontal dial ;  only  reverfing  the  hours,  as  in  fig.  4.  and 
making  the  angle  of  the  ftile's  height  equal  to  the  co- 
latitude. 

But,  left  the  young  diallill  (hould  have  neither  globe 
nor  wooden  fcale,  we  Ihall  now  ll^o^v  him  how  he  may 
make  a  dial  without  any  of  thefe  helps.  Only,  if  he 
has  net  a  line  of  chords,  he  muft  divide  a  quadrant  in- 
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to  90  equal  parts  or  degrees  for  taking  the  proper  angle 
of  the  ftile's  elevation  ;   which  is  ealily  done. 

With  any  opening  of  the  compaffes,  as  Z  L,  de-  Fig.  C. 
fcribe  the  two  femicircles  LF^^  and  L(^if,  upon  the 
centres  Z  and  %,  where  the  fix  o'clock  line  croffcs  the 
double  meridian  line,  and  divide  each  femicircle  into 
I  2  equal  parts,  beginning  at  L  (though,  ftriflly  fpeak- 
ing,  only  the  quadrants  from  L  to  the  fix  o'clock  line  H.,rizoiita' 
need  be  divided)  ;  then  connefl  the  divilions  which  dial, 
are  equidiftant  from  L,  by  the  parallel  lines  KM,  IN, 
HO,  GP,  and  FQ^.  Draw  VZ  for  the  hypothenufe 
of  the  iHle,  making  the  angle  VZE  equal  to  the  lati- 
tude of  your  place  ;  and  continue  the  line  VZ  to  R. 
Draw  the  line  Rr  parallel  to  the  fix  o'clock  line ;  and 
fet  oft'  the  diftance  a  K  from  Z  to  Y,  the  diftance  b  I 
from  Z  to  X,  rH  from  Z  to  W,  dG  from  Z  to  T, 
and  eY  from  Z  to  S.  Then  draw  the  lines  Ss,  T /, 
W  w,  X  .V,  and  Y  y,  each  parallel  to  R  r.  Set  off  the 
dillancey  Y  from  a  to  1 1,  and  froray"  to  1  ;  the  diftance 
X  X  from  i  to  10,  and  from  ^  to  2  ;  ui  W  from  c  to  Q, 
and  from  /^  to  3  j  /  T  from  d  to  8,  and  from  /to  45 
s  S  from  e  to  7,  and  from  n  to  5.  Then  laying  a  ruler 
to  the  centre  Z,  draw  the  forenoon  hour-lines  through 
the  points  11,  10,  9,  8,  7  ;  and  laying  it  to  the  centre 
2;,  draw  the  afternoon  lines  through  the  points  1,  2, 
3,  4,  5  j  containing  the  forenoon  lines  of  VII  and 
VIII  through  the  centre  Z,  to  the  oppofite  fide  of  the 
dial,  for  the  like  afternoon  hours ;  and  the  afternoon 
lines  ////  and  V  through  the  centre  z-,  to  tlie  op- 
pofite fide,  for  the  like  morning  hours.  Set  the 
hours  to  thefe  lines  as  in  the  figure,  and  then  erefl: 
the  ftile  or  gnomon,  and  the  horizontal  dial  will  be 
fin  idled. 

To  conftrucl  a  fouth  dial,  draw  the  line  VZ,  making 
an  angle  with  the  meridian  ZL  equal  to  the  co-latitude 
of  your  place  ;  and  proceed  in  all  refpefts  as  in  the 
above  horizontal  dial  for  the  fame  latitude,  reverfing 
the  hours  as  in  fig.  4.  and  making  the  elevation  of  the 
gnomon  equal  to  the  co-latitude. 

Perhaps  it  may  not  be  unacceptable  to  explain  the 
method  of  conftrufling  the  dialling  lines,  and  fome 
others  ;  which  is  as  follovvs :  i. 

With  any  opening  of  the  compaffes,  as  EA,  ac-  fJialling 
cording  to  the  intended  length  of  the  fcale,  defcribe ''"^'' ''""^ 
the  circle  ADCB,  and  crofs  it  at  right  angles  by  thc^™"™'^'^ 
diameters  CEA  and  DEB.  Divide  the  quadrant  AB 
firrt  into  9  equal  parts,  and  then  each  part  into  I  o ; 
fo  fhall  the  quadrant  be  divided  into  90  equal  parts  or 
degrees.  Draw  the  right  line  AFB  for  the  chord  of 
this  quadrant ;  and  fetting  one  foot  of  the  compaffes 
in  the  point  A,  extend  the  other  to  the  feveral  divi- 
fions  of  the  quadrant,  and  transfer  thefe  divifions  to 
the  line  AFB  by  the  arcs  10,  10,  20,  20,  &c.  and 
this  will  be  a  line  of  chords,  divided  into  90  unequal 
*  arts  ;  which,  it  transferred  from  the  line  back  again 
to  the  quadrant,  will  divide  it  equally.  It  is  plain  by 
the  figure  that  the  diftance  from  A  to  60  in  the  line 
of  chords,  is  juft  equal  to  AE,  the  radius  of  the  circle 
from  which  that  line  is  made  •,  for  if  the  arc  60,  60, 
be  continued,  of  which  A  is  the  centre,  it  goes  exaiElly 
through  the  centre  D  of  the  arc  AB. 

And  therefore,  in  laying  down  any  number  of  de- 
grees on  a  circle,  by  the  line  of  chords,  you  muft  firil- 
open  the  compaffes  fo  as  to  take  in  juft  60  degrees 

UBon 


'oo  DIAL 

upon  that  line  a*  from  A  to  6o  :  and  then,  with  that 
extent,  as  a  radius,  defcribe  a  circle,  vhich  will  be 
e.\-a'5lly  of  the  lame  fize  witli  that  from  which  the  line 
was  divided  :  which  done,  fct  one  foot  of  the  compaiTes 
in  the  beginning  of  the  chord  line,  as  at  A,  and  ex- 
tend the  other  to  the  number  of  degrees  vou  want 
upon  the  line  ;  \'  hich  extent,  applied  to  the  circle,  will 
include  the  like  number  of  degrees  upon  it. 

Divide  the  quadrant  CD  into  90  equal  parts,  and 
from  each  point  of  diviiion  draw  right  lines,  as  i  k  /, 
&c.  to  the  line  CE,  all  perpendicular  to  that  line,  and 
parallel  to  DE,  which  will  divide  EC  into  a  line  of 
fines  :  and  although  thefe  are  feldom  put  among  the 
dialling  lines  on  a  fcale,  yet  they  allill  in  drawing  the 
line  of  latitudes.  For  if  a  ruler  be  laid  upon  the  point 
D,  and  over  each  diviiion  in  the  line  of  fines,  i.t  will  di- 
vide the  quadrant  CB  into  90  unequal  parts,  as  Bfl, 
B^,  &c.  fhown  by  the  right  Hnes  10  a,  lab,  ^oc,  &c. 
drawn  along  the  edge  of  the  ruler.  If  the  right  line 
BC  be  drawn,  fubtending  this  quadrant,  and  the  near- 
eft  diftances  B  a,  B  /',  B  c,  &c.  be  taken  in  the  compaf- 
fes  from  B,  and  fet  upon  this  line  in  the  fame  manner 
as  direfted  for  the  line  of  chords,  it  will  make  a  line  of 
latitudes  BC,  equal  in  length  to  the  line  of  chords  AB, 
and  of  an  equal  number  of  divifions,  but  very  unequal 
as  to  their  lengths. 

Draw  the  right  line  DGA,  fubtending  the  quadrant 
HA  ;  and  parallel  to  it,  draw  the  right  line  r  j-,  touch- 
ing the  quadrant  DA  at  the  numeral  figure  3.  Divide 
this  quadrant  into  fix  equal  parts,  as  I,  2,  3,  &c.  and 
through  thefe  points  of  divifion  draw  right  lines  from 
the  centre  E  to  the  line  r  s,  which  will  divide  it  at  the 
points  where  the  fix  hours  are  to  be  placed,  as  in  the 
figure.  If  every  fixth  part  of  the  quadrant  be  fubdi- 
vided  into  four  equal  parts,  right  lines  drawn  from  the 
centre  through  thefe  points  of  divifion,  and  continued 
to  the  line  r  j-,  will  divide  each  hour  upon  it  into  quar- 
ters. 

A  dial  on  a       In  fig.  8.  we  have  the  reprefentation  of  a  portable 
card.  dial,  which  may  be  eafily  drawn  on  a  card,  and  carried 

in  a  pocket-book.  The  lines  ad,  ah,  and  he  of  the 
gnomon,  muft  be  cut  quite  through  the  card  ;  and  as 
the  end  a  h  o(  the  gnomon  is  raifed  occafionally  above 
the  plane  of  the  dial,  it  turns  upon  the  uncut  line  c  d 
as  on  a  hinge.  The  dotted  line  AB  muft  be  flit  quite 
through  the  card,  and  the  thread  C  muft  be  put  through 
the  llit,  and  have  a  knot  tied  behind,  to  keep  it  from 
being  eafily  drawn  out.  On  the  other  end  of  this  thread 
is  a  fmall  plummet  D,  and  on  the  middle  of  it  a  fmall 
bead  for  ftiowing  the  hour  of  the  day. 

To  reftify  this  dial,  fet  the  thread  in  the  flit  right 
againrt  the  day  of  the  month,  and  ftretch  the  thread 
from  the  day  of  the  month  over  the  angular  point 
where  the  curve  lines  meet  at  Xll;  then  fliift  the  bead 
to  that  ooint  on  the  thread,  and  the  dial  will  be  red?- 
^ed. 

To  find  the  hour  of  the  day,  raife  the  gnomon  (no 
matter  how  much  or  how  little)  and  hold  the  edge  of 
the  dial  next  the  gnomon  towards  the  fun,  fo  as  the 
uppermoft  edge  of  the  lliadow  of  the  gnomon  may 
juft  cover  '&i&  jhado-jo-linc  ;  and  the  bead  then  plajang 
freely  on  the  face  of  the  dial,  by  the  weight  of  the 
plummet,  will  ftiow  the  time  of  the  day  among  the 
hour  lines,  as  it  is  forenoon  or  afternoon. 
■     To  find  the  time  of  fun-rifing  and  fetting,  move  the 
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thread  among  the  hour-lines,  unlil  it  eiiiier  covers  fume 
one  of  them,  or  lies  parallel  betwixt  any  two  ;  and  then 
it  will  cut  the  time  of  funriung  among  the  forenoon 
hours,  and  of  fun-fetting  among  the  afternoon  hour^, 
for  that  day  of  tlie  year  to  which  the  thread  is  fet  hi 
the  Icale  of  months. 

To  find  the  fun's  declination,  ftretch  the  thread  from 
the  day  of  the  month  over  the  angular  point  at  XII, 
and  it  will  cut  the  fun's  declination,  as  it  is  north  or 
fouth,  for  that  day,  in  the  proper  fcale. 

To  find  on  what  days  the  fun  enters  the  figns,  when 
the  bead,  as  above  rectified,  moves  along  any  of  the 
curve-lines  which  have  the  figns  of  the  zodiac  marked 
upon  them,  the  fun  enters  thofe  figns  on  the  days 
pointed  out  by  the  thread  in  the  fcale  of  months. 

The  conftruftion  of  this  dial  is  very  ealy,  efpecially 
if  the  reader  compares  it  all  along  with  fig.  9.  Plate 
CLXXII  as  he  reads  the  following  explanation  oi"  that 
figure. 

Draw  the  occult  line  AB  (fig.  9.)  parallel  to  the  P'="" 
top  of  the  card,  and  crofs  it  at  right  angles  with  the  fix  CLXXIL 
o'clock  line  ECD ;  then  upon  C,  as  a  centre,  with  the 
radius  CA,  defcribe  the  femicircle  AEL,  and  divide  it 
into  I  2  equal  parts  (beginning  at  A),  as  A  r,  A  J,  &c. 
and  from  thefe  points  of  divifion  draiv  the  hour-lines  r, 
J',  t,  u,  V,  E,  u',  .r,  all  parallel  to  the  fix  o'clock  line 
EC.  If  each  part  of  the  femicircle  be  fubdlvided  into 
four  equal  parts,  they  will  give  the  half-hour  lines  and 
quarters,  as  in  fig.  2.  Draw  the  right  line  ASD  5, 
making  the  angle  SAB  equal  to  the  latitude  of  your 
place.  Upon  the  centre  A  defcribe  the  arch  RST, 
and  fet  off  upon  it  the  arcs  SR  and  ST,  each  equal  ta 
23x  degrees,  for  the  fun's  greateft  declination  •,  and 
divide  them  into  2^-1-  equal  parts,  as  in  fig.  2.  Through 
the  interfeflion  D  of  the  lines  ECD  and  AD  0,  draw 
the  right  line  FDG  at  right  angles  to  AD  0.  Lay  a 
ruler  to  the  points  A  and  R,  and  draw  the  line  ARF 
through  25.5  degrees  of  fouth  declination  in  the  arc 
SR  ;  and  then  laying  the  ruler  to  the  points  A  and  T, 
draw  the  line  ATG  through  234  degrees  of  north  de- 
clination in  the  arc  ST  :  fo  fliall  the  lines  ARF  and 
ATG  cut  the  line  FDG  in  the  proper  lengths  for  the 
fcale  of  months.  Upon  the  centre  D,  with  the  radius 
DF,  defcribe  the  femicircle  F  0  G  5  w  hich  divide  into 
fix  equal  parts,  Y ni,  m  n,  u  0,  &c.  and  from  thefe  points 
of  divifion  draw  the  rit;ht  lines  mh,  n  i,  p  k,  and  q /, 
each  parallel  to  0  D.  Then  fetting  one  foot  of  the 
compaffes  in  the  point  F,  extend  the  other  to  A,  and 
defcribe  the  arc  AZH  for  the  tropic  of  vj  ;  with  the 
fame  extent,  fetting  one  foot  in  G,  defcribe  the  arc 
AEO  for  the  tropic  of  SE.  Next  fetting  one  foot  in 
the  point  //,  and  extending  the  other  to  A,  defcribe  t^Cj.'  ^pjj,_ 
arc  ACI  for  the  beginnings  of  the  figns  ^  and  /  j  patfi]  with- 
and  w  ith  the  fame  extent,  fetting  one  foot  in  the  point  fig.  S. 
/,  defcribe  the  arc  AN  for  the  beginnings  ot  the  figns 
n  and  £1.  Set  one  foot  in  the  point  /,  and  having 
extende  d  the  other  to  A,  defcribe  the  arc  AK  for  the 
beginnings  of  the  figns  K  and  nx  ;  and  with  the  fame 
extent,  fet  one  foot  in  k,  and  defcribe  the  arc  AIVI  for 
the  beginnings  of  the  figns  JJ  and  nji.  Then  letting 
one  foot  in  the  point  D,  and  extending  the  other  to  A, 
defcribe  the  curve  AL  for  the  beginnings  of  ip  and  j>  ; 
and  the  figns  will  be  finiflied.  This  done,  lay  a  ruler 
from-  the  point  A  over  the  fun's  declination  in  the  arch 
R.ST5  and  where  the  ruler  cuts  the  line  EDG,  ma  ke 
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marks :   and  place  tlic  il;iys  of  ir.e  monllis  right  againft 
theie  marks,  in   the  manner  Ihown    by  fig.  2.      Laftly, 
draw  the  Ihailow  line    P(>    pMrallel  to  the  occult  line 
AB  ;  make  the  gnomon,  and   fet    the  hours  to   their 
refpcclive  lines,  as  in  fig.   2.  and  the  dial  will  be  fi- 
,5         niflied. 
Univtrl'al         I'hcrc  are  feveral  kl}ids  of  dials  called  u.niverfti/^  be- 
dials.  caufe  they  ferve  for  all  latitudes.      One,  of  Mr  Pj.diri'i 

conllrudion,  was  formerly  confidered   as   the   bell.      It 
.  y\^ii    confilLs  of  three  principal    parts  ;    the  firll  whereof  is 
called    the    horizontal    plane,    A  fig.   10.   becaide    in 
praftice   it    mull    be  parallel  to  the  horizon.      In  this 
''  plane  is  fixed  an  upriglit  pin,  which  enters  into  the  edge 

of  the  fecond  p:at  BD,  called  the  meridional  plane  ; 
which  is  made  of  two  pieces,  the  lowefl-  wlicreof  B 
is  called  the  quadrant,  becaule  it  contains  a  quarter  of 
a  circle,  divided  into  go  degrees  ;  and  it  is  only  into 
this  part,  near  B,  that  the  pin  enters.  The  other  piece 
is  a  lemicircle  D  adjufled  to  the  quadrant,  and  turn- 
ing i^i  it  by  a  groove,  tor  railing  or  deprelling  the  dia- 
meter EF  of  the  fcmicircle,  which  diameter  is  called 
the  axis  of  I  he  in/lniment.  The  third  piece  is  a  circle 
G,  divided  on  both  fides  into  24  equal  parts,  which 
are  the  hours.  This  circle  is  put  upon  the  meridional 
plane  fo  that  the  axis  EF  may  be  perpendicular  to 
the  circle,  and  the  point  C  be  the  common  centre  of 
the  circle,  femicircle,  and  quadrant.  The  Itralght  edge 
of  the  femicircle  is  chamfered  on  both  fides  to  a  Iharp 
edge,  which  pafles  through  the  centre  of  the  circle. 
On  one  fide  of  the  chamfered  part,  the  fivft  fix  months 
of  the  year  are  laid  down,  according  to  the  fun's  de- 
clination for  their  rcfpeftive  days,  and  on  the  other  fide 
the  laft  fix  months.  And  againil  the  days  on  which  the 
fun  enters  the  figns,  there  are  ftraight  lines  drawn  upon 
,  the  femicircle,  with  the  characters  of  the  figns  marked 

upon  them.  There  is  a  black  line  drnwn  along  the 
middle  of  the  upright  edge  of  the  quadrant,  over  which 
hangs  a  thread  H,  with  its  plummet  I,  for  levelling 
the  inftrument.  A'.  B.  From  the  23d  of  September  to 
the  20th  of  March,  the  upper  furface  of  the  circle 
muft  touch  both  the  centre  C  of  the  femicircle,  and 
the  line  of  "Y"  and  =0=  ;  and  from  the  20th  of  March  to 
the  23d  of  September,  the  lower  furface  of  the  circle 
muft  touch  that  centre  and  line. 

1"o  find  the  time  of  the  day  by  this  dial.  Having 
^et  it  on  a  level  place  in  funihine,  and  adjuftea  it  by 
the  levelling  fcrews  k  and  /,  until  the  plumb-line  hangs 
over  the  back  line  upon  the  edge  of  the  quadrant,  and 
parallel  to  the  faid  edge  ;  move  the  femicircle  in  the 
quadrant,  until  the  line  of  ty"  and  ^  (where  the  circle 
touches)  comes  to  the  latitude  of  your  place  in  the 
quadrant :  then  turn  the  whole  meridional  place  BD, 
with  its  circle  G,  upon  the  horizontal  plane  A,  until 
the  edge  of  the  lliadow  of  the  circle  fall  precifely  on 
the  day  of  the  month  in  the  femicircle  ;  and  then  the 
nieridional  plane  ivill  be  due  north  and  fouth,  the  axis 
EF  will  be  parallel  to  the  axis  of  the  world  and  will 
caft  a  (hadow  upon  the  true  time  of  the  day  among  the 
hours  on  the  circle. 

N.  B.  As,  when  the  inftrument  is  thus  reftified,  the 
quadrant  and  femicircle  are  in  the  plane  of  the  meri- 
dian, fo  the  circle  is  then  in  the  plane  of  the  equinoc- 
tial. Therefore,  as  the  fun  is  above  the  equinocUal  in 
ilimmer  (in  northern  latitudes),  and  below  it  in  winter ; 
■the  axis  of  the  femicircle  iviU  caft  a  Ihadow  on  the 
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hour  of  the  day,  on  the  upper  furface  of  tlic  circle, 
from  the  20th  of  March  till  the  23d  of  Septcmljer  ; 
anri  from  the  2^d  of  September  to  the  20lh  of  March, 
the  ho'ir  of  the  day  will  be  determined  by  the  ihadow 
ot  the  femicircle  upon  the  lower  furface  of  the  circle. 
In  the  former  cafe,  t'ne  llmdow  of  the  circle  falls  upon 
tlie  day  of  the  month,  oti  the  lower  part  of  the  dia- 
meter of  the  femicircle  ;  and  in  the  latter  cafe,  on  the 
upper  part. 

The  method  of  laying  dou'n  the  montln  and  figns 
upon  the  lemicircle  is  as  follows  ;  Draw  the  right  line 
ACB,  fig.  11.  equal  to  the  diameter  of  the  femicircle 
ADB,  and  crofs  it  in  the  middle  at  right  angles  with 
the  line  ECD,  equal  in  length  to  ADB  ;  then  EC  will 
be  the  radius  of  the  circle  FCG,  \vhich  is  the  fame  as 
that  of  the  femicircle.  Upon  E,  as  a  centre,  defcribe 
the  circle  FCG,  on  which  let  oflF  the  arcs  C/;  and  C  /, 
each  equal  to  23  £  degrees,  and  divide  them  accordingly 
into  that  number  for  the  fun's  declination.  Then  lay- 
ing the  edge  of  a  ruler  over  the  centre  E,  and  alfo  over 
the  iun's  declination  for  every  fifth  day  of  each  month 
(as  in  the  card-dial),  mark  the  points  on  the  diameter 
AB  of  the  lemicircle  from  a  to  ^,  which  are  cut  by  the 
ruler  ;  and  there  place  the  days  of  the  months  accord- 
ingly, anfwering  to  the  fun's  declination.  This  done, 
fetting  one  foot  of  the  compafies  in  C,  and  extending 
the  other  to  a  ox  g,  defcribe  the  femicircle  a  b  c  d efg  ; 
which  divide  into  fix  equal  parts,  and  through  the  points 
of  divifion  draw  right  lines  parallel  to  CD,  for  the  be- 
ginning of  the  fines  (of  which  one  half  are  on  one  fide 
of  the  lemicircle,  and  the  other  half  on  the  other),  and 
fet  the  charafters  of  the  fines  to  their  proper  lines,  as  in 
the  figure.  j. 

An   univerfal  dial,  of  a  very  ingenious  conftruftion,  A  new  one 
has  lately  been  invented  by  Mr  G.  Wright  of  London. by  MrG. 
The  hour-circle  or  arch  E  (fig.  1 9.  J,  and  latitude  arch  ^^"^ 
C,    are    the    portions    of   two    meridian    circles;     ouCjat -(-j^j^ 
fixed,  and  the  other  moveable.     The  hour  or  dial-plate 
SEN  at  top  is  fixed  to  the  arch  C,  and  has  an  index 
that  moves  with  the  hOur-circle   E  ;  therefore  the  con- 
ftruilion  of  this  dial  is  perfeftly  fimilar  to  the  conllruc- 
tion  of  the  meridians  and  hour-circle  upon  a  common 
globe.       The    peculiar  problems  to  be  performed    by 
this  inftrument  are,  I.  To  find  the  lalitude  of  anij  place. 
2.  The  latitude  of  tlie  place  being   known,   to  find  the 
lime  by  the  fun  and  fiat's.     3.  To  find  the  fun  or  fiar''s 
azimtitli  and  altitude. 

Previous  to  ule,  this  inftrument  ftiould  be  in  a  well- 
adjufted  Itate  :  to  perform  which,  you  try  the  levels  of 
the  horizontal  plates  A  a,  by  firft  turning  the  (crews 
BBBB  till  the  bubbles  of  air  on  the  glal's  tubes  ofthe 
fpirit-levels  (which  levels  are  at  right  angles  to  each 
other)  are  central  or  in  the  middle,  and  remain  fo 
when  you  turn  the  upper  plate  A  half  round  its  cen- 
tre J  but  if  they  iliould  not  keep  fo,  there  are  fmall 
fcrews  at  the  end  of  each  level,  which  admit  of  being 
turned  one  way  or  the  other  as  may  be  requilite,  till 
they  are  fo.  The  plates  A  a  being  thus  made  horizon- 
tal, fet  the  latitude  arch  or  meridian  C  fteadily  between 
tlie  two  grooved  fides  that  hold  it  (one  of  which  is  feen 
at  D)  by  the  fcrew  behind.  On  this  fide  D  is  divided 
the  nonius  or  vernier,  correfponding  with  the  divlfions 
on  the  latitude  arch  C,  and  which  may  be  fubdivided 
into  5  minutes  of  a  degree,  and  even  lefs  if  required. 
The  latitude  arch  C  is  to  be  fo  placed  in  D,  that  the 
C  c  pole 
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pole  fvl  may  be  in  a  vertical  pofition-,  which  is  done  by 
making  ()■:>'  on  the  arch  at  bottom  coincide  with  the  o 
of  the  nonius.  The  aixh  is  then  fixed  by  the  tighten- 
ing fcrew  at  tlie  back  of  D.  Hang  a  filken  plumb- 
line  on  the  hook  at  G  ;  which  line  is  to  coincide  with  a 
mark  at  the  bottom  of  the  latitude  arch  at  H,  all  the 
\vhile  you  move  the  upper  plate  A  round  its  centre. 
If  it  does  not  fo,  there  are  four  fcrews  to  regulate  this 
adjuftment,  two  of  which  pafs  through  the  bafe  I  into 
the  plate  A  ;  the  other  two  fcrews  faflen  the  nonius 
piece  D  together  •,  ^vhich  when  unfcrewed  a  thread  or 
two,  the  nonius  piece  may  be  ealily  moved  to  the  right 
or  left  of  90°  as  may  be  foimd  requifite. 

Prob.  t.  To  find  tilt  Intitudc  nf  the  place.  Fallen  the 
latitude  and  hour  circles  together,  by  placing  the  pin  K 
into  the  holes  ;  flide  the  nonius  piece  E  on  the  hour- 
circle  to  the  fun's  declination  for  the  given  day  :  the 
fun's  declination  you  may  know  in  the  ephemtns  by 
Wliite,  or  other  almanacks,  for  every  day  in  the  year. 
'I'he  nonius  piece  E  mull  be  fet  en  that  portion  of  the 
hour-circle  marked  NI)  or  SD,  according  as  the  fun 
lias  north  or  fouth  declination.  About  20  minutes 
or  a  quarter  of  an  hour  before  noon,  obferve  the  fun's 
Ihadow  or  fpot  that  pafl'es  through  the  hole  at  the  axis 
O,  and  gently  move  the  latitude  arch  C  down  in  its 
groove  at  D,  till  you  obferve  the  fpot  exaftly  fall  on 
the  crofs  line  on  the  centre  of  the  nonius  piece  at  L  ; 
and  by  the  falling  of  this  fpot,  fo  long  as  you  obferve 
the  fun  to  Increafe  in  altitude,  you  deprefs  the  arch 
C  :  but  at  the  inllant  of  its  ilationary  appearance  the 
fpot  will  appear  to  go  no  lower  •,  then  fix  the  arch  by 
the  fcrew  at  the  back  of  D,  and  the  degrees  thereby 
cut  by  the  nonius  on  the  arch  will  be  the  latitude  of 
the  place  required:  if  great,  exaftnefs  is  wanted,  al- 
lowance Ihould  be  made  for  the  refradion  of  the  at- 
inofphere,  taken  from  fume  nautical  or  allronomical 
treatife. 

Prob.  2.  The  latitude  of  the  place  bang  given,  to  find 
the  time  by  the  fun  orflnrs.  From  an  ephenieris,  as  be- 
fore, you  find  the  fun's  declination  for  the  day  north  or 
fouth,  and  fet  the  nonius  piece  E  on  the  arch  accord- 
ingly. Set  the  latitude  arch  C,  by  the  nonius  at  D, 
10  the  latitude  of  the  place  ;  and  place  the  magnifying 
glafs  at  M,  by  which  you  will  very  correftly  fet  the 
index  carrying  a  nonius  to  the  upper  XII  at  S.  lake 
out  the  pin  K,  flackcn  the  horizontal  fcrew  N,  and 
gently  move,  either  to  the  right  or  left  as  you  iee  ne- 
ceflarv,  the  hour-circle  E,  at  the  fame  time  with  the 
other  hand  moving  liie  horizontal  plate  A  round  its  axis 
to  the  right  and  left,  till  the  latitude  arch  C  fall 
inlA  the  meridian  ;  which  you  will  know  by  the  fun's 
fpot  falhng  exaflly  in  the  centre  of  the  nonius  piece, 
or  where  the  lines  interfetl  each  other.  The  time 
may  be  now  read  off  exaftly  to  a  minute  by  the  no- 
nius on  the  dial-plate  at  top,  and  which  Vvill  be  the 
time  requited.  The  horizontal  line  drawn  on  the  no- 
nius piece  L,  not  feen  in  the  figure,  being  'the  paral- 
lel of  declination,  or  path  that  the  fun-dial  makes, 
iherefore  can  fall  on  the  centre  of  that  line  at  no 
other  time  but  when  the  latitude  arch  C  is  in  the 
meridian,  or  due  north  and  fouth.  Hence  the  hour- 
circle,  on  moving  round  with  the  pole,  mull  give  the 
true  time  on  the  dial-plate  at  top.  There  is  a  hole  to 
the  right,  and  crofs  hairs  to  the  left,  of  the  centre  axis 
hok  O,  where  the  fun's  rays  pals  through  j  whence 
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tlie  fun's  (liadow  or  fpot  will  alio  appear  on  the  right 
and  left  of  the  centre  on  the  nonius  piece  L,  the 
lioles  of  which  are  occaiionally  ufed  as  lights  to  ob- 
ierve  through.  If  the  lun's  rays  are  too  weak  for  a  flia- 
dow,  a  dark  glals  to  fcreen  the  eye  is  occafionally 
placed  over  the  hole.  The  moft  proper  time  to  find  a 
true  meridian  is  three  or  tour  hours  before  or  after 
iio'm  J  and  take  the  dilTerence  of  the  fun's  declination 
from  noon  at  the  tune  you  obferve.  If  it  be  the 
morning,  the  difference  is  that  and  the  preceding  day  ; 
if  afternoon,  that  and  the  following  day  ;  and  the  me- 
ridian being  once  found  exaft,  the  hour-circle  E  is  to 
be  brought  into  this  meridian,  a  fixed  place  made  for 
the  dial,  and  an  objeft  to  obltrve  by  it  alfo  fixed  for  it 
at  a  great  dillancc.  The  fights  LO  rauft  at  all  times 
be  direfted  aganilt  this  fixed  objeit,  to  place  the  dial 
truly  in  the  meridian,  proper  for  obferving  the  planets, 
moon,  or  bright  flars,  by  night. 

Prob.  ^.  To  find  the  fun'' s  azimuth  and  altitude.  The 
latitude  arch  C  being  in  the  meridian,  bring  the  pole 
M  into  the  zenith,  by  fctting  the  latitude  aich  to  90*. 
Faften  the  hour-circle  E  in  the  meridian  by  putting  in 
the  pin  K  J  fix  the  horizontal  plates  by  the  Icreiv 
Nj  and  fet  the  index  of  the  dial-plate  to  XII,  which 
is  the  fouth  point  ;  Now  take  out  tlie  pin  K,  and  gent- 
ly move  the  hour-circle  E  ;  leaving  the  latitude  arcli 
fixed,  till  the  fun's  rays  or  fpot  palling  through  the 
centre  hole  in  the  axis  O  fall  on  the  centre  line  of  the 
hour-circle  E,  made  for  that  purpofc.  The  az-imuth  in 
time  may  be  then  read  off  on  the  dial-plate  at  top  by 
the  magnifying  glafs.  This  time  may  be  converted 
into  degrees,  by  allowing  at  the  rate  of  15  for  every 
hour.  By  Hiding  the  nonius  piece  E,  fo  that  the 
fpot  fliall  fall  on  the  crofs  line  thereon,  the  altitude 
may  be  taken  at  the  fame  time  if  it  does  not  exceed 
45  degrees.  Or  the  altitude  may  be  taken  more  uni- 
verfally,  by  fixing  the  nonius  piece  E  to  the  o  on  the 
divifions,  and  Hiding  down  the  latitude-arch  in  fuch  a 
manner  in  the  groove  at  D,  till  the  fpot  tails  exatlly 
on  the  centre  of  the  nonius  E.  The  degrees  and  mi- 
nutes then  Ihoivn  by  the  nonius  at  D,  taken  from  90, 
ivill  be  the  altitude  required.  By  looking  through  the 
fight-holes  LO,  the  altitude  of  the  moon,  planets,  and 
ftars,  may  be  eafily  taken.  Upon  this  principle  it  is 
fomewhat  adapted  for  levelling  alfo  ;  by  lowering  the 
nonius  piece  E,  equal  altitudes  of  the  fun  may  be  had  j 
and  by  raifing  it  higher,  equal  deprefiions. 

More  completely  to  anfwer  the  purpofes  of  a  good 
theodolite,  of  leveUing,  and  the  performance  of  pro- 
blems in  praftical  allronomy,  trigonometry,  &.c.  the 
horizontal  plate  D  is  divided  into  360°,  and  an  oppo- 
fite  nonius  on  the  upper  plate  A,  fuhdividing  the  de- 
grees into  5  or  more  minutes.  A  telefcope  and  fpirit- 
level  applies  on  the  latitude  arch  at  HG  by  two 
fcrews,  making  the  latitude  arch  a  vertical  arcli  •,  and 
the  whole  is  adapted  to  triangular  ftaffs  with  parallel 
plates,  fimilar  to  thofe  ufed  with  the  beft  theodolites.  iS 

A  dial  more   univerfal   for  the  performance  of  pro-  An  cqui- 
blems  than  the  above,  though  in  fome  particulars  not  "°'^'='' 4'*' 
fo  convenient  and  accurate,  has  been  invented  by  fomeverfal. 
inftrument-makers.      It  confifts  of  the  common  equato- 
rial circles  reduced  to  a  portable  fize,  and  inftead  of  a 
telefcope  carries  a  plain  fight.     Its  principal  parts  con-      Flaw 
fift  of  the  fight-piece  OP,  fig.  20.   moveable   over  the  CLXXIII. 
declination's  fcmicirde  D.     It  has  a  nonius  ^  to  die 

femicjicle. 
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fem'circle.  A  dark  glafs  to  fkreen  the  eye  applies  oc- 
cafionally  over  either  of  the  holes  at  O  ;  thefe  holes  on 
the  inner  fide  of  the  piece  are  interfefted  by  crofs  lines, 
as  fecn  in  the  figure  below ;  and  to  the  fight  P  two 
pieces  are  fcrewed,  the  lower  having  a  fmali  hole  for 
the  fun's  rays  or  iLadow,  and  the  upper  two  crofs  hairs 
or  wires. 

The  declination  circle  or  arch  D  is  divided  into  two, 
90°  each',  and  is  fixed  perpendicularly  on  a  circle  with 
a  chamfered  edge,  containing  a  nonius  divifion  that  fub- 
divides  into  fingle  minutes  the  under  equatorial  circle 
MN,  ivhich  in  all  cafes  reprefents  the  equator,  and  is 
divided  into  twice  12  hours,  and  each  hour  into  five 
minutes.  At  right  angles  below  this  equatorial  circle 
is  fixed  the  femicircle  of  altitude  AB,  divided  into  two 
quadrants  of  90"  each.  This  arch  ferves  principally  to 
meafure  angles  of  altitude  and  depreflion ;  and  it  moves 
centrLilly  on  an  upright  pillar  fixed  in  the  horizontal 
circle  EF.  This  circle  EF  is  divided  into  four  qua- 
drants of  90°  each,  and  againfl  it  there  is  fixed  a  fmall 
nonius  plate  at  N.  The  horizontal  circle  may  be  turn- 
ed round  its  centre  or  axis;  and  two  fpirit  levels  LL 
are  fixed  on  it  at  right  angles  to  one  another. 

We  have  not  room  to  detail  the  great  variety  of 
aflronomical  and  trigonometrical  problems,  that  may 
be  lolved  by  this  general  inlfrument,  which  is  defcribed 
in  Jones's  "  Inllrumental  Dialling."  One  example  con- 
nefted  with  our  prefent  purpofe  may  here  fuffice,  viz. 
To  find  the  time  when  the  latitude  is  given,  Suppofing  the 
inllrument  to  be  well  adjuded  by  the  directions  here- 
after given  :  The  meridian  of  the  place  Ihould  be  firft 
obtained  to  place  the  inlfrument  in,  ^vhich  is  fettled 
by  a  dillant  mark,  or  particular  cavities  to  receive  the 
fcreivs  at  IGH,  made  in  the  bafe  it  flands  on.  The 
meridian  is  beft  found  by  equal  altitudes  of  the  fun. 
In  order  to  take  thefe,  you  fet  the  middle  mark  of 
the  nonius  on  the  declination  arch  D  at  o,  and  fix  it 
by  the  fcrew  behind;  then  fet  the  horary  or  hour  circle 
to  XII.  The  circle  EF  being  next  made  horizontal,  you 
direft  the  fights,  to  the  fun,  by  moving  the  horizontal 
circle  EF  and  altitude  femicircle  AB:  the  degrees  and 
minutes  marked  by  the  nonius  on  the  latter  will  be  the 
altitude  required.  To  take  equal  altitudes,  you  obferve 
^he  fun's  altitude  in  the  morning  two  or  three  hours  be- 
fore noon  by  the  femicircle  AB  :  leave  the  inltruraent  in 
the  iame  fituation  perfeftly  unaltered  till  the  afternoon, 
when,  by  moving  the  horizontal  circle  EF,  only  find 
the  direftion  of  the  fight  or  the  fun's  fpot  to  be  jull 
the  fame,  which  will  be  an  equal  altitude  with  the 
morning.  The  place  of  the  horizontal  circle  EF 
againpL  the  nonius  at  each  time  of  obfervation  is  to  be 
carefully  noted  ;  and  the  middle  degree  or  part  between 
each  will  be  the  place  where  the  femicircle  AB,  and 
fight  OP,  will  ftand  or  coincide  with,  when  direcled 
to  the  fouth  or  nortli,  according  to  the  fun's  iituation 
north  or  fouth  at  noon  at  the  place  of  obfervation. 
Set  the  index,  or  fight-piece  OP,  very  accurately  to 
this  middle  point,  by  direcling  the  fight  to  fome  di- 
iknt  object  ;  or  againll  it,  let  one  be  placed  up  ;  this 
objeiS  will  be  the  meridian  mark,  and  will  always 
ferve  at  any  future  time.  To  find  the  time,  the  me- 
ridian being  thus  previoufly  known  by  equal  altitudes 
of  the  fun  (or  ftar),  and  determined  by  the  meridian 
mark  made  at  a  di dance,  or  by  the  cavities  in  the  bafe 
to  fet  the  fcrew  in  ;    Place   the   equatorial  accordingly, 
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and  level  the  horizontal  circle  EF  by  the  fpirit-levels 
thereon.  Set  the  femicircle  AB  to  the  latitude  of  tlie 
place,  and  the  index  of  the  fights  OP  to  the  declina- 
tion of  the  fun,  found  by  the  tphemeris,  as  bctore  di- 
reiiled.  Turn  the  femicircle  D  till  the  light-holes  are 
accurately  directed  to  the  fun,  when  the  nonius  on  the 
hour-circle  MN  will  Ihow  the  time.  It  may  eafily  be 
known  when  the  fun's  rays  are  dirett  throuuh,  by  the 
fpot  falling  on  the  lower  interfcftors  of  the  marks  aciofs 
the  hole  at  O.     See  the  figure  S  adjoining. 

The  adjufiments  of  this  equatorial  dial  are  to  be 
made  from  the  following  trials,  ift,  To  adjull  thi- 
levels  LL  on  EF :  Place  the  o  of  any  of  the  divi- 
fions  on  EF  to  the  middle  mark  or  llroke  on  the 
nonius  at  N  :  bring  the  air-bubbles  in  the  levels  in  the 
centres  of  each  cafe,  by  turning  the  feveral  fcrews 
at  IGH  :  this  being  exaclly  done,  turn  the  circle  EF 
two  90°  or  half  round  ;  if  the  bubble  of  air  then  re- 
mains in  the  centre,  they  are  right,  and  properly  ad- 
julled  for  ule  ;  but  if  they  are  not,  you  make  them  fo 
by  turning  the  necefl'ary  fcrews  placed  for  that  purpole 
at  the  ends  of  the  level-cafes  by  means  of  a  turn-fcrew, 
until  you  bring  them  to  that  fixed  pofition,  that  they 
v.ill  return  when  die  plate  EF  is  turned  half  round. 
2dly,  To  adjuft  the  line  of  fight  OP  :  Set  the  no- 
nius to  o  on  the  declination  arch  D,  the  nonius  on  the 
hour-circle  to  VI,  and  the  nonius  on  the  femicircle 
AB  to  90°.  Direft  to  fome  part  of  the  horizon  where 
there  may  be  a  variety  of  fixed  objedls.  Level  the 
horizontal  circle  EF  by  the  levels  LL,  and  obferve 
any  objeft  that  may  appear  on  the  centre  of  the  crofs 
wires.  Reverfe  the  femicircle  AB,  viz.  fo  that  the 
oppofite  90'"'  of  it  be  applied  to  the  nonius,  obfervlng 
particularly  that  the  other  nonii  preferve  their  fitua- 
tion. It  then  the  remote  object  formerly  viewed  iHll 
continues  in  the  centre  of  the  crofs  wires,  the  line  of 
fight  OP  is  truly  adjufted  ;  but  if  not,  unfcrew  the 
two  icrews  of  the  frame  carrying  the  crofs  wires,  and 
move  the  frame  till  the  interfeftion  appears  againft 
another  or  new  objeft,  which  is  half  way  between  the 
firft  and  that  which  the  wires  were  againll  on  the  re- 
verfion.  Return  the  femicircle  AB  to  its  former  po- 
fition :  when,  if  the  interfeftion  of  the  wires  be  found 
to  be  againrt  the  half-way  objeft,  or  that  to  which  they 
ivere  laft  divided,  the  line  of  fight  is  adjuded  ;  if  not, 
the  operation  of  obferving  the  interval  of  the  two  ob- 
jefts,  and  applying  half  way,  mutt  be  repeated. 

It  is  necelTary  to  obferve,  that  one  of  the  wires  fhould 
be  in  the  plane  of  the  declination  circle,  and  the  other 
•wire  at  right  angles ;  the  fra.ne  containing  the  wires  is 
made  to  (hift  for  that  purpofe. 

The  hole  at  P  which  forms  the  fun's  fpot  is  alfo  to 
be  adjulled  by  direfting  the  fight  to  the  fun,  that  the 
centre  of  the  ihadow  of  the  crofs  hairs  may  fall  ex- 
actly on  the  upper  hole ;  the  lower  frame  with  the  hole 
is  then  to  be  moved  till  the  fpot  falls  exaftly  on  the 
lovver  fight-hole. 

Lallly,  it  is  generally  neceflary  to  find  the  correc- 
tion always  to  be  applied  to  the  obfcrvations  by  the 
femicircle  of  altitude  AB.  Set  the  nonius  to  o  on 
the  declination  arch  D,  and  the  nonius  to  XII  on  the 
equator  or  hour  circle  :  Turn  the  fight  to  any  fixed 
and  diftincl  object,  by  moving  the  arch  AB  and  circle 
EF  only  ;  Note  the  degree  and  minute  of  the  angle  of 
altitude  or  dcpreflion  :  Reverfe  the  declination  fcmi- 
C  c  z  circle 
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Circle  by  placing  the  nonius  on  the  hour-circle  to  the 
oppofite  XII:  Direifl  the  fight  to  the  fame  objeil 
again  as  bctor-.  If  the  altitude  or  deprefTion  now  gi- 
ven be  the  lame  as  was  obferved  in  the  former  pofition, 
no  correftion  is  wanted  ;  but  if  not  the  fame,  half  the 
difference  of  the  two  angles  is  the  corrcflion  to  be  ad- 
ded to  all  obfcrvatlons  or  reftifications  made  with  that 
<]uadrant  by  which  the  leall  angle  was  taken,  or  to  be 
fubtratled  ironi  ail  obiervations  made  with  the  other 
quadrant.  Thefe  levtral  adjuilments  are  abfolutely 
!ieceflary  previous  to  the  ufe  of  the  intlrument  ;  and 
^^•llen  once  well  done,  will  keep  fo,  with  care,  a  confi- 
derable  time. 

The  Unk'er/a/  or  y1J}ronomical EquinoFiial  Ring-Dial, 
.is  an  inflrument  of  an  old  conflruftion,  that  alfo  ferves 
to  find  the  hour  of  the  day  in  any  latitude  of  the  earth 
(fee  fig.  21.).  It  conlilts  of  two  flat  rint-s  or  circles, 
ulually  from  4  to  12  inches  diameter,  and  of  a  mode- 
rate thicknels  ;  the  outward  ring  AE  reprelenting  the 
meridian  of  the  place  it  is  ufed  at,  contains  two  divifioiis 
of  90°  each  oppofite  to  one  another,  ferving  to  let  the 
iliding  piece  H,  and  ring  G  (by  which  the  diiil  is  ulually 
iufpended),  be  placed  on  Oi<e  lide  from  the  equator  to 
the  north  pole,  and  on  the  other  fide  to  the  foulh,  ac- 
cording to  the  latitude  of  the  place.  The  inner  ring 
B  reprefents  the  equator,  and  turns  diametrically  within 
the  outer  by  means  of  two  pivots  inferted  in  each  end 
of  the  ring  at  the  hour  XII. 

Acrofs  the  two  circles  is  fcrewed  to  the  meridian  a 
thin  pierced  plate  or  bridge,  with  a  curfor  C,  that 
llides  along  the  middle  of  the  bridge  :  this  curfor  has 
a  fnial!  hole  for  the  iun  to  (hine  through.  The  middle 
ot  this  bridge  is  conceived  as  the  a.xis  of  the  world, 
and  its  extremities  as  the  poles :  on  the  one  fide 
are  delineated  the  1  2  figns  of  the  zodiac,  and  fome- 
times  oppofite  the  degrees  of  the  iun's  declination  \ 
and  on  the  other  fide  the  days  of  the  month  through- 
out the  year.  On  the  other  fide  of  the  outer  ring  A 
are  the  divifions  of  90°,  or  a  quadrant  of  altitude  ; 
■It  ferves,  by  the  placing  of  a  common  pin  P  in  tire 
hole  ]i  (lee  fig.  22.),  totake  the  fun's  altitude  or  height, 
and  from  which  the  latitude  of  the  place  may  eafily  be 
found. 

Vfe  of  the  Dial.  Place  the  line  a  in  the  middle  of 
the  fliding  piece  H  over  the  degree  of  latitude  of  the 
place.  Suppofe,  for  example,  51^^  for  London;  put 
the  line  which  crofles  the  hole  of  the  curfor  C  to  the 
day  of  the  month  or  the  degree  of  the  figii.  Open 
the  inflrument  till  the  two  rings  be  at  right  angles  to 
each  otiier,  and  fufpend  it  by  the  ring  G  ;  that  the 
axis  of  the  dial  repreiented  by  the  middle  of  the  bridge 
be  parallel  to  the  axis  of  the  earth,  viz.  the  north  pole 
to  the  north,  and  vice  verfa.  Then  turn  the  flat  fide 
of  the  bridge  towards  the  fun,-  fo  that  his  rays  pafllng 
through  the  fmall  hole  in  the  curfor  may  fall  exaftly  in 
a  Une  drawn  through  the  middle  of  the  concave  fur- 
face  of  the  inner  ring  or  hour-circle,  the  bright  fpot 
by  which  iho<ws  the  hour  of  the  day  in  the  faid  con- 
tave  furface  ot  the  dial.  Note,  The  hour  XII  cannot 
\x.  ihown  by  this  dial,  becaufe  the  outer  ring  being 
then  in  the  plane  of  the  meridian,  excludes  the  fun's 
tays  from  the  inner  •,  nor  can  this  dial  ihow  the  hour 
when  the  fun  is  in  the  equinoflial,  becaufe  his  rays  then 
falling  parallel  to  the  plane  of  the  iimcr  circle  or  equi- 
noitial,  are  excluded  by  it. 


To  take  the  altitude  of  the  fun  by  this  dial,  and  wltTi 
the  declination  thereby  to  find  the  latitude  of  the  place. 
I'lace  a  common  pin  P  in  the  hole  /;,  projefting  in 
the  fide  of  the  meridian  where  the  quadrant  of  altitude 
is  ;  then  bring  the  centre  mark  of  the  fliding  piece  H 
to  the  o  or  middle  of  the  two  divifions  of  latitude  on 
the  other  fide,  and  turn  the  pin  towards  the  fun 'till  it 
cuts  a  fliadow  over  the  degree  of  the  quadrant  of  alti- 
tude ;  then  what  degree  the  ihadow  cuts  is  the  altitude. 
Thus,  hi  fig.  22.  the  Ihadow  hg  appears  to  cut  ^^°,  the 
altitude  of  the  fun. 

The  fun's  dtcliiialion  is  found  by  moving  the  curfor 
in  the  fliding  piece  till  the  mark  acrofs  tlie  hole  ftands 
juft  agaiuil  the  day  of  the  month  ;  then,  by  turning  to 
the  other  fide  of  the  bridge,  the  mark  ivill  fland  againll 
the  fun's  declination. 

In  order  to  find  the  altitude  of  the  place,  obferve 
that  the  latitude  and  the  declination  be  the  fame,  viz. 
both  north  or  fouth  ;  fubtracl  the  declination  from  the 
meridian  or  greatelt  daily  altitude  of  the  fun,  and  the 
remainder  is  the  complement  cf  the  l.ititude  ;  which 
fubtrafted  from  90°,  leaves  the  latitude. 

F.xample. 


The  meridian  altitude  may  be 
'I'he  fun's  declination  for  the  day 

Complement  of  latitude 


Tlie  latitude 


Des. 
57 

i9 

,  Min. 
48 

i3 

33 

;o 

90 

0 

51 


But  if  the  latitude  and  declination  be  contrary,  add 
them  together,  and  the  fum  is  the  complement  of  the 
latitude.  This  dial  is  fometim.es  mounted  on  a  fl:and, 
with  a  compafs,  two  fpirit  levels,  and  adjufting  fcre^vs, 
&c.  &c.  (fee  fig.  23.),  by  which  it  is  rendered  more 
ufelul  and  convenient  for  finding  the  iun's  azimuth, 
akitudes,  variation  of  the  needle,  declinations  of  planes, 
&c.  &C.  J, 

An   Vnrverfal  Dial  on  a  plain  crop,  is  defcribed  by '-■"^''ei  fal 
Mr  Fersrufon.      It  is  moveable   on   a   ioint   C,  for  ele."o's-dial. 
vating  it  to  any  given  latitude  on  the  quadrant  C  0  90,  ,g  ' 
as  it  ftands  upon  the  horizontal  board  A.     The  arms 
of  the  crofs  ftand  at  right   angles   to  the  middle  part  ; 
and  the  top  of  it  from  a  to  n,  is  of  equal  length  with 
either  of  the  arms  n  e  or  m  k.      See  fig.  24. 

This  dial  is  reclified  by  fetting  the  middle  line  /  u  to 
the  latitude  of  the  place  on  the  quadrant,  the  board 
A  level,  and  the  point  N  northward  by  the  needle  ; 
thus,  the  plane  of  the  crofs  will  be  parallel  to  the 
plane  of  the  equator.  Then,  from  ///  o'clock  in  the 
morning  till  VI,  the  upper  edge  i  I  of  the  arm  i  0 
will  call  a  Ihadow  on  the  time  of  the  day  on  the  fide 
of  the  arm  c  m  ;  from  VI  till  IX,  the  loiver  edge  /  of 
the  arm  io  %^^ll  cafl:  a  (hadow  on  the  hours  on  the  fide 
0  q.  From  IX  in  the  mornhig  to  XII  at  noon,  the 
edge  a  b  oi  the  top  part  a  n  will  call  a  fliadow  on  the 
hours  on  the  arm  n  ef;  from  XII  to  ///  in  the  after- 
noon, the  edge  c  d  oi  the  top  part  will  caft  a  fliadow 
on  the  hours  on  the  arm  i  I m  i  from  ///  to  VI  in  the 
evening,  the  edge  g  h  will  cafl  a  fliadow  on  the  hours 
on  the  part  A  y  ;   a.id   from  FI  till  IX,  the  Ihadow  of 
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'  tlie  edge  i>ywill  ftioiv  tlie  time  on  the  top  part  ati. 

The  breadth  of  each  part,  a  h,  e  f,  &c.  mutt  be  (o 
i'.reat,  as  never  to  let  tlie  lliadoiv  fall  quite  uitlunit  the 
part  or  arm  on  wiiich  the  hours  are  marked,  when  the 
fun  is  at  his  greatcll  Jerlination  tioui  the  equator. 

To  determine  the  breadth  of  the  fides  of  the  arms 
v.hich  contain  the  hour?,  fo  as  to  be  hi  ju;f  propor- 
tion to  their  length  ;  make  an  angle  ABC  (fig.  23.)  of 
234^  degrees,  which  is  equnl  to  the  fun's  greatell  de- 
clination ;  and  fuppofe  the  length  of  each  arm,  from 
the  lide  of  the  long  middle  part,  and  alfo  the  length 
of  the  top  part  above  the  arms,  to  be  equal  to  B  J. 
Then,  as  the  edges  of  the  fliadoiv,  from  each  of  the 
arms,  will  be  parallel  to  B  f ,  making  an  angle  of  l^i 
degrees  with  the  fide  B  rt'  of  the  arm,  when  the  fun's 
declination  is  23.'°,  it  is  plain,  that  if  the  length  of 
the  arm  be  B//,  the  leafl:  breadth  tliat  it  can  have,  to 
keep  the  eJue  B  f  of  the  fliadow  ^e g d  from  going  off 
the  lide  of  the  arm  d e  before  it  comes  to  the  end  of 
it  eil,  mull  be  equal  io  e  d  ox  d  B.  But  in  order  to 
keep  the  fliadow  within  the  quarter  divifions  of  the 
hours,  when  it  comes  near  the  end  of  the  arm,  the 
breadth  of  it  lliould  be  llill  greater,  fo  as  to  be  almoft 
doubled,  on  account  of  the  dillance  between  the  tips  of 
the  arms. 

The  hours  may  be  placed  on  the  arms,  by  laying 
down  the  crols  a  h  c  d  (fig.  26.)  on  a  (heet  of  paper  ; 
and  with  a  black  lead  pencil  held  clofe  to  it,  drawing 
its  fliape  and  fize  on  the  paper.  Then  take  the  length 
11  e  in  the  compafles,  and  with  one  foot  in  the  corner 
a,  defcribe  with  the  other  the  quadrant  ej]  Di\ide 
this  arc  into  fix  equal  parts,  and  through  the  points 
of  divifion  draw  light  lines  a g,  a  h.  Sic.  continuing 
three  of  them  to  the  arm  c  e,  which  are  all  that  can 
fall  upon  it  ;  and  they  will  meet  the  arm  in  thofe  points 
through  which  the  lines  that  divide  the  hours  from 
each  other,  as  in  fig.  24.  are  to  be  drawn  right  acrofs 
it.  Divide  each  arm,  for  the  three  hours  contained  in 
it,  in  the  fame  manner  ;  and  let  the  hours  to  their  pro- 
per places,  on  the  fides  of  the  arms,  as  they  are  mark- 
ed in  fig.  33;  Each  of  the  hour  fpaces  Ihould  be  di- 
vided into  four  equal  parts,  for  the  half  hours  and 
quarters,  in  the  quadrant  ef;  and  right  lines  fiiould 
be  drau'n  through  thele  divifion-marks  in  the  quadrant, 
to  the  arms  of  the  crofs,  in  order  to  determine  the 
places  thereon  where  the  fubdivifions  of  the  hours  mufl 
be  marked. 

This   is  a  very  fimple  kind  of  univerfal  dial  ;  it  is 
eafdy  made,  and  has  a  pretty  uncommon  appearance  in 
2  2         a  garden. 
Eafy  me-  Fig.  2y.   is  called   an  Vniverfal  Mcclianical  Dial,  as 

thod  of  by  its  equinoRial  circle  an  ei;fy  metliod  is  had  of  de- 
di^rb"fl^  fcribing  a  dial  on  any  kind  of  plane.  For  example  : 
iiniveiral  Suppofe  a  dial  is  required  on  an  horizontal  plane.  If 
mechanical  the  plane  be  immoveable,  as  ABCD,  (fig.  27.)  find 
dial.  a  meridian    line  as  GF  ;    or  if  moveable,  afl'ume  the 

meridian  at  pleafure  :  then  by  means  of  the  triangle 
EKF,  whofe  bafe  is  applied  on  the  meridian  line, 
raife  the  equlnoflial  dial  H  till  the  index  GI  becomes 
parallel  to  the  axis  of  the  earth,  (which  is  fo,  if  the 
angle  KEF  be  equal  to  the  elevation  of  the  pole), 
and  the  12  o'clock  line  on  the  dial  hand  over  the  me- 
ridian line  of  the  plane  or  the  bafe  of  the  triangle.  If 
then,  in  the  night  time  or  a  darkened  place,  a  hghled 
c.uijle  be  fucccffively  applied  to  the  axis  GI,  fo  as  the 
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fliadow  of  t^e  index  or  ftile  GI  falls  upon  one  hrur- 
liiic  after  another,  the  fiime  ifiadow  will  mark  out  the 
feveral  hour-lines  on  the  plane  A  BCD.  Noting 
the  points  therefore  on  the  fliadow,  draw  line's 
through  them  to  G  ;  then  an  index  being  fixed  on 
G,  according  to  the  angle  IGF,  its  fliadow  will 
point  out  the  feveral  hours  by  the  light  of  the  fun. 
If  a  dial  were  required  on  a  vertical  plane,  having 
raifed  the  equinoftial  circle  as  directed,  pulh  forward 
the  index  GI  till  the  tip  thereof  I  touch  the  plane. 
If  the  plane  be  inclined  to  the  horizon,  the  elevr.tion 
of  the  pole  ihould  be  found  on  the  fame ;  and  tlie 
angle  of  the  triangle  KEF  fliould  be  made  equal 
thereto.  .  j, 

Mr   Fergufon   defcribcs  a   method  of  making  ////re  Tii.ils  011 
d:als  on  ihree  different  planes,  fo  that  theij  wai/  «///^iO!ti 'I'reeiilanc- 
the  lime  of  the  dat/  bi/  one  gnomon.     On  the  flat   board '^'"'"^  8""' 
ABC,    (fig.  28.)  defcribe   an  horizontal  dial,  with  its 
gnomon  FGH,  the  edge  of  the  Ihadow  of  v.-liich  ihows 
the  time  of  the   day.     To  this  horizontal   board  join 
the  upright  board   EDC,   touching   the  edge  GH  of 
the  gnomon  ;  then   making  the   top  of  the  gnomon  at 
G  the  centre  of  the  vertical  iouth  dial,  defcribe  it  on 
the  beard   EDC. ,    Befides,  on  a  circular  plate  IK  de- 
fcribe  an  equinodial    dial,    and,    by  a  flit  f  (/  in  the 
XII  o'clock    line    from    the  edge  to  the  centre,   put 
it   on  the   gnomon   EG    as  far  as  the  flit  will  admit. 
The  fame  gnomon  will  fliovv  the  fame  hour  on  each  of 
thefe  dials. 

An  Univerfal  Dial,  p.<u\vlng  tlie  hours  of  the  dai/  hij     ^'^.'^ 
a  terrej}  rial  globe,  and  by  the  Jhadows   of  feveral  gnn-   p.^     ,'' 
rnons,  at  the  fame  time  :  together  with   all  the  places  of      "' 
the  earth  which   are  then  enlightened  by  the  fun  ;  and 
tliofe  to  which  the  fun  is  then  rijing,  or  on  the  meridian, 
or  fettmg.     This  dial  is  made   of  a  thick   fquare  piece 
of  wood,  or  hollow  metal.      The    fides    are    cut  into 
femiclrculnr  hollows,  in  which  the  hours  are  placed  ; 
the  ilile  of  each  hollow  coming  out  from  the  bottom 
thereof,    as    far    as    the    ends  of  the  hollows  projeft. 
The  corners  are  cut   out  into  angles  ;  in  the  infides  of 
tvhich  the  hours  are  alfo  marked  j  and  the  edge  of  the 
end  of  each  fide  of  the  angle  ferves  as  a  flile  for  caftinsj 
a  fliadow  on  the  hours  marked  on  the  other  fide. 

In  the  middle  of  the  uppermoft  fide,  or  plane, 
there  is  an  equinoctial  dial  ;  in  the  centre  whereof  an 
upright  wire  is  fixed,  for  calling  a  fliadow  on  the  hours 
of  that  dial,  and  fupporting  a  fmall  terreftrial  globe 
on  its  top. 

1  he  whole  dial  ftands  on  a  pillar  in  the  middle  of  a 
round  horizontal  board,  in  \vhich  there  is  a  compafs 
and  magnetic  needle,  for  placing  the  meridian  ftile  to- 
ward the  Iouth.  1'he  pillar  has  a  joint  ■with  a  quadrant 
upon  It,  divided  into  90  degrees  (fuppofed  to  be  hid 
from  fight  under  the  dial  in  the  figure)  for  fetting  it  to 
the  latitude  of  any  given  place. 

The  equator  of  tlie  globe  is  divided  into  24  equal 
parts,  and  the  hours  are  laid  down  upon  it  at  thefe 
parts.  The  time  of  the  day  may  be  known  by  thefe 
hours,  when  the  fun  Ihincs  upon  the  globe. 

To  redify  and  ufe  this  dial,  fet  it  on  a  level  table, 
or  fole  of  a  window,  ivhere'  the  iun  ihines,  placing  the 
meridian  flilc  due  fouth,  by  means  of  the  needle  ;  which 
will  be,  ^\hen  the  needle  points  as  far  from 'the  north 
fleur-de-lis  towards  the  w-efl,  as  it  declines  weftward,  at 
vour  place.     Then  bend  the  pillar  in  the  joint,  till  the 
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black  line  on  the  pillar  -comes  to  the  latitude  of  your 
place  in  the  quadrant. 

The  machine  being  thus  re£lified,  the  plane  of  its 
dial  part  will  be  parallel  t-.  the  equator,  the  ivire  or 
axis  that  fupports  the  globe  will  be  parallel  to  the 
earth's  axis,  and  the  north  pole  of  the  globe  will  point 
toward  the  north  pole  of  the  heavens. 

The  iame  hour  will  then  be  Ihown  in  feveral  of  the 
hollows,  by  the  ends  of  the  (liadows  of  their  rel'peftive 
ftiles  ;  the  axis  of  the  globe  will  call  a  ihadovs-  on  the 
fame  hour  of  the  day,  in  the  equinoflial  dial,  in  the 
centre  of  which  it  is  placed,  from  the  20th  of  March 
to  the  23d  of  September  :  and  if  the  meridian  of  your 
place  on  the  globe  be  fet  even  with  the  meridian  liile, 
all  the  parts  of  the  globe  that  the  fun  (liines  upon  will 
anfwer  to  thofe  places  of  the  real  earth  which  are  then 
enlightened  by  the  fun.  The  places  where  the  (liade 
is  jurt  coming  upon  the  globe  anfwer  to  all  thofe  places 
of  the  earth  to  which  the  fun  is  then  fetting  ;  as  the 
places  where  it  is  going  off,  and  the  light  coming  on, 
anfwer  to  all  the  places  of  the  earth  where  the  fun  is 
then  rifing.  And  laflly,  if  the  hour  of  F7  be  marked 
on  the  equator  in  the  meridian  of  your  place  (as  it  is 
marked  on  the  meridian  of  London  in  the  figure),  the 
divifion  of  the  light  and  fliade  on  the  globe  \vill  Ihovv 
the  time  of  the  day. 

The  northern  flile  of  the  dial  (oppofite  to  the  fouth- 
crn  or  meridian  one)  is  hid  from  the  fight  in  the  fi- 
gure, by  the  axis  of  the  globe.  The  hours  in  the 
hollow  to  which  that  ilile  belongs  are  alfo  fuppofed 
to  be  hid  by  the  oblique  vie'.v  of  the  figure  ;  but  they 
are  the  fame  as  the  hours  in  the  front  hollow.  Thofe 
alfo  in  the  right  and  left  hand  femicircular  hollows  are 
moftly  hid  from  fight ;  and  fo  alfo  are  all  thofe  on  the 
fides  next  the  eye  of  the  four  acute  angles. 

The  conllruftion  of  this  dial  is  as  follows  : 
CLXXII  ^"  ^  thick  fquare  piece  of  wood,  or  metal,  draw  the 
lines  ac  and  b  d,  fig.  17.  as  far  from  each  other  as  you 
intend  for  the  thicknefs  of  the  ftile  abed;  and  in  the 
fame  manner  draw  the  like  thicknefs  of  the  other  three 
lliles  cfgh,  I  k  / m,  and  nopq,  all  landing  outright  as 
from  the  centre. 

With  any  convenient  opening  of  the  compafles,  as 
M  A,  (fo  as  to  have  proper  Urcngth  of  fluff  when  KI  is 
equal  to  a  A),  fet  one  foot  on  «  as  a  centre,  and  with 
tlie  other  foot  defcribe  the  quadrantal  arc  A  c.  Then, 
without  altering  the  compafles,  fet  one  foot  on  Z*  as  a 
centre,  and  with  the  other  foot  defcribe  the  quadrant 
//B.  All  the  other  quadrants  in  the  figure  mufl;  be 
defcribed  in  the  lame  manner,  and  with  the  iame  open- 
ing of  the  compaffes,  on  their  centres  efi  k,  and 
/lo  ;  and  each  quadrant  divided  into  fix  equal  parts, 
for  as  many  hours,  as  in  the  figure  ;  each  of  which 
parts  mufl  be  fubdivided  into  4,  for  the  half  hours  and 
quarters. 

At  equal  diftanccs  from  each  corner,  draw  the  right 
lines  l/>  and  K/>,  I  9  and  M  9,  Nr  and  Or,  P^  and 
Q^s  i  to  form  the  four  angular  hollows  I/>  K,  L  y  M, 
N  '  O,  and  Pj-Q^;  making  the  diftances  between  the 
tips  of  thefe  hollows,  as  IK,  L  M,  NO,  and  P  Q, 
each  equal  to  the  radius  of  the  quadrants  ;  and  leaving 
fufficient  room  within  the  angular  points  />  y  r  and  s, 
for  the  equinodial  in  the  middle. 

To  divide  the  infide  of  thefe  angles  properly  for  the 
honi  fpaces  thereon,  take  the  fi3llo\ving  method  ; 
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Set  one  foot  of  the  cotnpaffes  in  the  point  I  as  a 
centre,  and  open  the  other  to  K  ;  and  with  tliat  open- 
ing defcribe  the  arc  K  t  ;  then,  without  altering  the 
compares,  fet  one  foot  in  K,  and  with  the  other  foot 
defcribe  the  arc  I  t.  Divide  each  of  thefe  arcs,  from 
I  and  K  to  their  interfcclion  at  I,  into  four  equal  parts  ; 
and  from  their  centres  I  and  K,  through  the  points  of 
divifion,  draw  the  right  lines  I  3,  I  4,  I  ?,  16,  I  7  ; 
and  K  2,  K  I,  K  12,  K  1 1  ;  and  they  will  meet  the 
fides  K/>  and  Ip  of  the  angle  1 />  K  where  the  hours 
thereon  mull  be  placed.  And  thefe  hour  fpaces  in  the 
arc  mart  be  fubdivided  into  four  equal  parts,  for  the 
half  hours  and  quarters.  Do  the  like  for  the  other 
three  angles,  and  draw  the  dotted  lines,  and  let  the 
hours  in  the  infides  where  thofe  lines  meet  them,  as 
in  the  figure  ■,  and  the  like  hour-lines  will  be  parallel  to 
each  other  in  all  the  quadrants  and  in  all  the  angles. 

Maik  points  for  all  thefe  hours  on  the  upper  fide  ; 
and  cut  out  all  the  angular  hollows  and  the  quadrantal 
ones  quite  through  the  places  where  their  four  gno- 
mons mull  Hand  ;  and  lay  down  the  hours  on  their 
infides  (as  in  fig.  18.),  and  fet  in  their  gnomons, 
which  mull  be  as  broad  as  the  dial  is  thick  ;  and  this 
breadth  and  thicknefs  mull  be  large  enough  to  keep 
the  Ihadows  of  the  gnomons  from  ever  falling  quite 
out  at  the  fides  of  the  hollows,  even  when  the  fun's 
declination  is  at  the  greateft. 

Laflly,  Draw  the  equiHoftial  dial  at  the  middle,  all 
the  hours  of  which  are  equidiilant  from  each  other ; 
and  the  dial  will  be  finiflied. 

As  the  fun  goes  round,  the  broad  end  of  the  Ihadow 
of  the  Ilile  ach  d  will  fiiow  the  hours  in  the  quadrant 
A  c  from  funrife  till  VI  in  the  morning  :  the  fnadovy 
from  the  end  M  will  fliow  the  hours  on  the  fide  L  q 
from  V  to  IX  in  the  morning  j  the  fhadow  of  the  Ilile 
^fgh  in  the  quadrant  D^  (in  the  long  days)  will  fhow 
the  hours  from  funrife  till  VI  in  the  moming  ;  and  the 
fhadou'  of  the  end  N  will  Ihow  the  morning  hours  on 
the  fide  O  r  from  ///  to  VII. 

Jufl  as  the  Ihadow  of  the  northern  ftile  abed 
goes  off  the  quadrant  A  r,  the  lliadoiv  of  the  fouthern 
Ilile  Him  begins  to  fall  within  the  quadrant  Y  I, 
at  VI  in  the  morning ;  and  lliows  the  time,  in 
that  quadrant,  from  VI  till  XII  at  noon ;  and  from 
noon  till  VI  in  the  evening  in  the  quadrant  m  E. 
And  the  Ihadow  of  the  end  O  Ihows  the  time  from 
AY  in  the  forenoon  till  ///  in  the  afternoon,  on  the 
fide  r  N  ;  as  the  Ihadow  on  the  end  P  Ihows  the  time 
from  IX  in  the  morning  till  /  o'clock  in  the  afternoon, 
on  the  fide  Q^j-. 

At  noon,  when  the  fliadoiv  of  the  eallern  flile  efg  h 
goes  oft"  the  quadrant  /;  C  (in  which  it  Ihowed  the  time 
from  VI  in  the  morning  till  noon,  as  it  did  in  the  qua- 
drant ^D  from  funrife  till  Vim  the  morning),  the 
fliadow  c-f  the  weftem  Ilile  nopq  begins  to  enter  the 
quadrant  H/>,  and  Ihows  the  hours  thereon  from  XII 
at  noon  till  VI  in  the  evening  ;  and  after  that  till  fun- 
fet,  in  the  quadrant  q  G,  and  the  end  Q^  calls  a  Ihadow 
on  the  fide  P  s  from  V  in  the  evening  till  IX  at  night, 
if  the  fun  be  not  fet  before  that  time. 

The  ihadow  of  the  end  I  fliows  the  time  on  the 
fide  K/>  from  ///  till  VII  in  the  afternoon  ;  ar.d  the 
fliadow  of  the  Ilile  a  i  cd  flioivs  the  time  from  VI  in  the 
eveni''g  till  the  fun  lets. 

The  diadow  of  the  upright  central  wire,  that  fup- 
ports 
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ports  the  globe  at  top,  fliows  the  time  of  l!ie  day,  in 
the  middle  or  er(uino£lial  dial,  all  the  fummer  half-year, 
when  the  fun  is  on  the  north  fide  of  the  equator. 

Havin_'^  (honn  how  to  mtike  fun  di;i!s  by  the  aflift- 
ance  of  a  good  globe,  or  of  a  dialli'ig  fjale,  ne  (hall  iioiv 
proceed  to  the  method  of  conftruiling  dials  arithmeli- 
cally  ;  which  will  be  more  ajjreeable  to  thofe  who  ha\'e 
learned  the  elements  of  trigonometry,  becaufe  globes 
and  fcales  can  never  be  fo  accurate  as  the  logarithms  iii 
finding  the  angular  diftance.  of  the  hours.  Yet  as  a 
globe  may  be  found  exatl  enough  for  fome  other  re- 
quifiles  in  dialling,  we  fliall  take  it  occafionally. 

The  conftruftion  of  ftm-dials  on  all  planes  whatever 
may  be  included  in  one  general  rule  ;  intelligible,  if 
that  of  a  horizontal  dial  for  any  given  latitude  be  v.ell 
unJerftood.  For  there  is  no  plane,  however  obliquely 
lituated  with  refpei^  to  any  given  place,  but  what  is 
parallel  to  the  horizon  of  fonie  other  place  ;  and  there- 
fore, if  we  can  find  that  other  place  by  a  problem  on 
the  terreftrial  globe,  or  by  a  trigonometrical  calculation, 
and  conllruil  a  horizontal  dial  for  it,  that  dial  applied 
to  the  plane  where  it  is  to  ferve  will  be  a  true  dial 
for  that  place.  Thus,  an  ereft  direifl  fouth  dial  in 
5It  degrees  north  latitude,  would  be  a  horizontal  dial 
on  the  lame  meridian,  93  degrees  fouthward  of  51  1  de- 
grees of  north  latitude.  But  if  the  upright  plane  declines 
from  facing  the  fouth  at  the  given  place,  it  would  ftill 
be  a  horizontal  plane  go  degrees  from  that  place,  but 
for  a  different  longitude,  which  would  alter  the  rec- 
koning of  the  hours  accordingly. 

Case  I.  i.  Let  us  fuppofe  that  an  upright  plane  at 
London  declines  36  degrees  weftward  from  facing  the 
fouth,  and  that  it  is  required  to  find  a  place  on  t.he 
globe  to  ivhofe  horizon  the  faid  plane  is  parallel  ■,  and 
alfo  the  difference  of  longitude  between  London  and 
that  place. 

Reftify  the  globe  to  the  latitude  of  London,  and 
bring  London  to  the  zenith  under  the  brafs  meridian ; 
then  that  point  of  the  globe  which  lies  in  the  horizon 
at  the  given  degree  of  declination  (coimted  weftward 
from  the ■  fouth  point  of  the  horizon)  is  the  place  at 
which  the  above-mentioned  plane  would  be  horizontal. 
— Now,  to  find  the  latitude  and  longitude  of  that  place 
keep  your  eye  upon  the  place,  and  turn  the  globe  eall- 
ward  until  it  comes  under  the  graduated  edge  of  the 
brafs  meridian  ;  then  the  degree  of  the  brafs  meridian 
that  flands  direilly  over  the  place  In  its  latitude  ;  and 
the  number  of  degrees  in  the  equator,  which  are 
intercepted  between  the  meridian  of  London  and 
the  brafs  meridian,  is  the  place's  difference  of  longi- 
tude. 

Thus,  as  the  kititude  of  London  is  51,'-  degrees 
north,  and  the  declination  of  the  place  is  36  degrees 
weft  5  elevate  the  north  pole  i;i  i  degrees  above  the  ho- 
rizon, and  turn  the  globe  until  London  comes  to  the 
zenith,  or  under  the  graduated  edge  of  the  meridian  ; 
then  coimt  36  degrees  on  the  horizon  wcllward  from 
the  fouth  point,  and  make  a  mark  on  that  place  of  the 
globe  over  which  the  reckoning  ends,  and  bringing  the 
mark  under  the  graduated  edge  of  the  brafs  meridian, 
it  will  be  found  to  be  under  30.J  degrees  in  fouth  lati- 
tude ;  keeping  it  there,  count  in  the  equator  the  num- 
ber of  degrees  between  tlie  meridian  of  London  and  the 
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brazen  meridian  fwhich  now  becomes  the  meridian  of 
the  required  place),  and  you  will  find  it  to  be  42!^. 
Therefore  an  upright  plane  at  London,  declining  36 
degrees  weftward  from  the  fouth,  would  be  a  horizon- 
tal plane  at  that  place,  whofe  latitude  is  3o-j  degrees 
louth  of  the  equator,  and  longitude  42^  degrees  weft 
of  llie  meridian  of  London. 

W'hiili  difference  of  longitude  being  converted  into 
time,  is  2  hours  ^l  minutes. 

'i'he  vertical  dial  declining  weftward  36  degrees  at 
London,  is  jherefore  to  be  drawn  in  all  refpecls  as  a 
horizontal  dial  for  fouth  latitude  30-5  degrees  ;  fave  on- 
ly that  the  reckoning  on  the  hours  is  to  anticipate  the 
reckoning  on  the  horizontal  dial  by  2  hours  51 
_  m.Inutes  ;  for  fo  much  fooner  will  the  fun  come  to  the  ■ 
meridian  of  London,  than  to  the  meridian  of  any 
place  whole  longitude  is  42^  degrees  weft  from  Lon- 
don. 

2.  But  to'  be  more  exaft  than  the  globe  will  ftiow  tis, 
v.e  lliall  ufe  a  little  trigonometry. 

Let  NESVV  (fig.  12.)  be  the  horizon  of  Condon, 
whoie  zenith  is  Z,  and  P  the  north  pole  of  the  fphere  ; 
and  let  ZA  be  the  pofition  of  a  vertical  plane  at  Z,  de- 
clining weftward  from  S  (the  fouth)  by  an  angle  of  36 
degrees  ;  on  which  plane  an  ereft  dial  for  London  at 
Z  is  to  be  defcribed.  Make  the  femidiameter  ZD  per- 
pendicular to  Z  /i ;  and  it  will  cut  the  horizon  in  D, 
^6  degrees  weft  of  the  fouth  S.  Then  a  plane,  in  the 
tangent  HD,  touching  the  fphere  in  D,  will  be  paral- 
lel to  the  plane  Z  /; ;  and  the  axis  of  the  fphere  will  be 
equally  inclined  to  both  thefe  planes. 

Let  WQ^E  be  the  equinoftial,  whofe  elevation  above 
the  horizon  of  Z  (London)  Is  384-  degrees  ;  and  PRD 
be  the  meridian  of  the  place  D,  cutting  the  equinotlial 
in  R.  Then  it  is  endent,  that  the  arc  RD  Is  the  lati- 
tude of  the  place  D  (where  the  plane  K  /i  would  be 
hotizontal)  and  the  arc  RQ^  is  the  difference  of  longi- 
tude of  the  planes  Z  //  and  DH. 

In  the  fphcrlcal  triangle  WDR,  the  arc  WD  Is  gi- 
ven, for  it  Is  the  complement  of  the  plane's  declina- 
tion from  S  to  fouth  ;  which  complement  is  54°  (viz. 
90° — 36°)  j  the  angle  at  R,  In  which  the  meridian  of 
the  place  D  cuts  the  equator.  Is  a  right  angle  •,  and 
the  angle  RWD  meafures  the  elevation  of  the  equinoc- 
tial above  the  horizon  of  Z,  namely  38!  degrees.  Sav 
therefore.  As  radius  is  to  the  co-fine  of  the  plane's  de- 
clination from  the  fouth,  fo  is  the  co-fine  of  the  lati- 
tude of  Z  to  the  fine  of  RD  the  latitude  of  D  ;  which 
is  of  a  different  denomination  from  the  latitude  of  Z, 
becaufe  Z  and  D  are  on  different  fides  of  the  equa- 
tor. 
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As  radius 
To  co-fine 


;6°  o'zrRQ^ 
So  co-fine   ji°3o'r=(^Z 


lO.COOOO 

9.90796 

9-794'.'? 


To  fine  30°  I4'=DR  (9.70211)  =  the  latitude  of  D, 
whole  horizon  is  parallel  to  the  vertical  plane  Z  /t 
at  Z. 

N.  B.  When  radius  is  made  the  firft  term,  it  may 
be  omitted  ;  and  then  by  fubtrafting  it  mentally  from 
the  fum  of  the  other  tivo,  the  operation  will  be  fliort- 
ened.     Thus,  in  the  prefent  cafe, 

To 
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Ti)  the  logarithmic  fine  of  \VR;=*  54"  &'  9.90796 
Add  the  logarithmic  Tuic  oi:"  RD  rrfsS"  30'  9.7941 5 


Thtir  fura — radius' 


9.7021 1 

•givts  tlie  fame  folution  as  above.     And  we  ihall  keep 
.to  this  method  in  the  following  p.irt  of  this  article. 

To  find  the  difference  of  longitude  of  the  places  D 
and  Z,  fay,  As  radius  is  to  the  co-iine  of  38^  degrees, 
the  height  of  the  equinotlial  at  Z,  lo  is  the  co-tangent 
■of  36  degrees,  the  plane's  declination,  to  the  co-tan- 
■gent  of  the  difference  of  longitudes.     Thus, 

To  the  logarithmic  fine  of  %  51°  30'  9.89354 

Add  the  logarithmic  tang,  of  §  ^4°  o'         10.13874 


Their  fum — radius 


10.03228 


is  the  neareft  tangent  of  47*  8'=WR  :  which  is  the 
•co-tancrent  of  42°  52'=rR(^,  the  difference  of  longi- 
tude fought.  Which  difference,  being  reduced  to  time, 
is  2  hours  51^  minutes. 

3.  And  thus  having  found  the  exaft  latitude  and 
longitude  of  the  place  D,  to  whofe  horizon  the  verti- 
cal plane  at  Z  is  parallel,  we  Ihall  proceed  to  the  con- 
ftrucSIon  of  a  horizontal  dial  for  the  place  D,  whole 
latitude  is  38°  14'  fouth  ;  but  anticipating  the  time  at 
D  by  2  hours  51  minutes  (negletling  the  i  minute  in 
praftice),  becaufe  D  is  fo  far  welfward  in  longitude 
from  the  meridian  of  London  ;  and  this  will  be  a 
true  vertical  dial  at  London,  declining  weftward  36 
degrees. 

Affume  any  right  line  C.SL  (fig.  13.)  for  the  fubftile 
of  the  dial,  and  make  the  angle  KCP  equal  to  the  la- 
titude of  the  place  (viz.  33°  14'),  to  whofe  horizon 
the  plane  of  the  dial  is  parallel  •,  then  CRP  will  be 
the  axis  of  the  (file,  or  edge  that  cads  the  ihadow  on 
the  hours  of  the  day,  in  the  dial.  This  done,  draw 
the  contingent  line  EQ^,  cutting  the  fubllilar  line  at 
right  angles  in  K  ;  and  from  K  make  KR  perpendicu- 
~  lar  to  the  axis  CRP.  Then  KG  (  =  KR)  being  made 
radius,  that  is,  equal  to  the  chord  of  60°  or  tangent  of 
45°  on  a  good  feftor,  take  42°  52'  (the  difference  of 
longitude  of  the  places  Z  and  D)  from  the  tangents, 
and  having  fet  it  from  K  to  M,  draw  CM  for  the 
h.our-line  of  XIl.  Take  KN,  equal  to  the  tangent  of 
an  angle  lefs  by  15  degrees  than  KM;  that  is,  the 
tangent  of  27°  52':  and  through  the  point  N  draw  CN 
for  the  hour-line  of  /.  The  tangent  of  I  2"  52'  (which 
is  15"  lefs  than  27°  4'-').  fe'  o^  ^^^  '^'"^  ^^^X'  "^'-^ 
give  a  point  between  K  and  N,  through  which  the 
hour-line  of  //  is  to  be  drawn.  The  tangent  of  2°  8' 
(the  difference  between  45°  and  52°  52')  placed  on 
the  other  lide  of  CL,  will  determine  the  point  through 
which  the  hour-line  of  ///  is  to  be  drawn  :  to  which 
2°  8',  if  the  tangent  of  15°  be  added,  it  will  make 
1 7*  8'  -,  and  this  fet  off  from  K  towards  (^  on  the  line 
EO,  will  give  the  point  for  the  hour-line  of  IV;  and 
fo  of  the  reft. — The  forenoon  hour-lines  are  drawn  the 
fame  way,  by  the  continual  addition  of  the  tangents 
■     >5°)  3°°.  4S°>  ^'^-  '°  4^°  5^'   C—   ^^^    tangents    of 


KM)  for  the  hours  of  AY,  X,  IX,  £ic.  as  far  as  11s 
celTary  ;  that  is,  until  there  be  five  hours  on  each  Cdt 
of  the  fubftile.  The  fixth  hour,  accounted  from  that 
hour  or  part  of  the  hour  on  which  the  fuhllile  falls, 
will  be  ahvays  in  a  line  perpendicul  ir  to  the  fubllile, 
and  drawn  through  the  centre  C. 

4.  In  all  eretl  di,ils,  CM,  the  Imuvline  of  A7/,  is 
perpendicular  to  the  horizon  of  the  phue  for  which  the 
dial  is  to  ferve  ;  for  that  line  is  the  intcviViilion"  of  a 
vertical  plane  with  the  plane  of  the  meridian  of  the 
place,  both  which  are  perpendicular  to  the  pL'.ne  of  the 
horizon  :  and  any  line  HO  or  /;  0,  perpendicular  to 
CM,  will  be  a  horizontal  line  on  the  plane  of  the  dial, 
along  which  line  the  hours  may  be  numbered  ;  and 
CM  being  fet  perpendicular  to  the  horizon,  the  dial 
will  have  its  true  pofition. 

5.  If  the  plane  of  the  dial  had  declined  by  an  equal 
angle  towards  the  eaft,  its  defcriplion  would  liave  dif- 
fered only  in  this,  that  the  hour-line  of  A7/  would 
have  fallen  on  the  other  fide  of  the  fubftile  CL,  and 
the  line  HO  would  have  a  fubcontrary  pofition  to  what 
it  has  in  this  figure. 

6.  And  thefe  two  dials,  with  the  upper  points  of 
their  ftiles  turned  toward  the  north  pole,  will  ferve  for 
other  two  planes  parallel  to  them  •,  the  one  decllnino- 
from  the  north  toward  the  call,  and  the  other  from  the 
north  toward  the  weft,  by  the  lame  quantity  of  angle. 
The  like  holds  true  of  all  dials  in  general,  whatever  be 
their  declination  and  obliquity  of  their  planes  to  the 
horizon. 

C.4SE  n.  7.  If  the  plane  of  the  dial  not  only  de- 
clines, but  alfo  reclines,  or  inclines.  Suppofe  its  de- 
clination from  fronting  the  fouth  S  (fig.  14.)  be  equal 
to  the  arc  SU  on  the  horizon  ;  and  its  reclination  be 
equal  to  the  arc  D  </ of  the  vertical  circle  DZ  :  then 
it  is  plain,  that  if  the  quadrant  of  altitude  Z/ZD  on 
the  globe  cuts  the  point  D  in  the  horizon,  and  the  re- 
clination is  counted  upon  the  quadrant  from  D  to</; 
the  interfeflion  of  the  hour  circle  PR//,  with  the  equl- 
noftial  WQ^E,  will  determine  R  t/,  the  latitude  of  the 
place  J,  whofe  horizon  is  parallel  to  the  given  plane 
Z  //  at  Z  ;  and  RQ^  will  be  the  difference  in  longitude 
of  the  places  at  d  and  Z. 

Trigonometrically  thus :  Let  a  great  circle  pafe 
through  the  three  points,  W,  (/,  E  ;  and  in  the  tri- 
angle WD  //,  right-angled  at  D,  the  fides  W^D  and 
D  (/  are  given  ;  and  thence  the  angle  DW  </  is  found, 
and  fo  is  the  hypothenufe  W  </.  Again,  the  difference, 
or  the  fum,  of  DW  </  and  DWR,  the  elevation  of  the 
equinoftial  above  the  horizon  of  Z,  gives'  the  angle 
</WR  j  and  the  hypothenufe  of  the  triangle  WR  d 
was  jutt  now  found  ;  whoice  the  fides  R  </  and  W^R 
are  found,  the  former  being  the  latitude  of  the  place 
if,  and  the  latter  the  complement  of  RQ^,  the  difference 
of  longitude  fought. 

Thus,  if  the  latitude  of  the  place  Z  be  52°  10'  north ; 
the  declination  SD  of  the  plane  Z  /;  (which  would  be 
horizontal  at  </)  be  36°,  and  the  reclination  be  15*',  or 
equal  to  the  arc  D  (/,•  the  fouth  latitude  of  the  place 
(/,  that  is,  the   arc  R</,  will  be  15*  9';  and  RQ^  the 

difference 


*  The  co-fine  of  36.0,  or  of  RQ.  f  The  co-fine  of  Ji-jo,  01  of  Q_Z. 

'WDR,         §  The  co-tangent  of  36,0,  or  of  DW, 
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difference  of  xhe  longitude,  36*  2'.  From  thefe  data, 
therefore,  let  the  dial  (fig.  15.)  be  defcribed,  as  in  the 
former  example. 

8.  There  are  feveral  other  things  requifite  in  the 
praftice  of  dialling  ;  the  chief  of  which  (hall  be  given 
in  the  form  of  arithmetical  rules,  fimple  and  ealy  to 
thofe  who  have  learned  the  elements  of  trigonometry. 
For  in  praftical  arts  of  this  kind,  arithmetic  (liould  be 
ufed  as  far  as  it  can  go  ;  and  fcales  never  trulled  to, 
except  in  the  final  conilruftion,  where  they  are  abfo- 
lutely  neceflary  in  laying  down  the  calculated  hour- 
dillances  on  the  plane  of  the  dial. 

Rule  I.  To  find  the  angles  which  the  hour-lines  on  any 
dial  make  ivith  thefuhjlile.  To  the  logarithmic  fine  of 
the  given  latitude,  or  of  the  ftile's  elevation  above  the 
plane  of  the  dial,  add  the  logarithmic  tangent  of  the 
hour(*)  diftance  from  the  meridian,  or  from  the  (f-) 
fubftile  ;  and  the  fum  minus  radius  will  be  the  loga- 
rithmic tangent  of  the  angle  fought. 

For  KC  (fig.  13.)  is  to  KM  in  the  ratio  compound- 
ed of  the  ratio  of  KC  to  KG  (=KR)  and  of  KG  to 
KM;  which  making  CK  the  radius  10,000000,  or 
10,0000,  or  10,  or  1,  are  the  ratio  of  10,000000,  or 
of  10,0000,  or  of  10,  or  of  I,  to  KG  X  KM. 

Thus,  in  a  horizontal  dial,  for  latitude  51°  30',  to 
find  the  angular  diftance  of  XI  in  the  forenoon,  or  / 
in  the  afternoon,  from  XII. 

To  the  logarithmic  fine  of  5 1 "  30'        9.89354  % 
Add  the  logarithmic  tang,  of  51°  o'     9.42805 


The  fum  .^radius  is 


logarithmic  tangent  of  11°  50',  or  of  the  angle  which 
the  hour-line  of  XI  or  /  makes  with  the  hour  of 
XII. 

And  by  computing  in  this  manner,  with  the  fine  of 
the  latitude,  and  the  tangents  of  30,  45,  60,  and  75°, 
for  the  hours  of  //,  ///,  ////,  and  Fin  the  afternoon  ; 
or  of  X,  IX,  VIII,  and  VII  in  the  forenoon  ;  you  will 
find  their  angular  diftances  from  XII  to  be  24°  18', 
38°  3',  ^■f  35',  and  71°  6'  j  which  are  all  that  there 
is  occafion  to  compute  for. — And  thefe  diftances  may 
be  fet  off  from  XII  by  a  line  of  chords  •,  or  rather,  by 
taking  1000  from  a  fcale  of  equal  parts,  and  fetting 
that  extent  as  a  radius  from  C  to  XII ;  and  then,  ta- 
king 209  of  the  fame  parts  (which  are  the  natural 
tangent  of  11°  50'),  and  fetting  them  from  XII  to 
XI  and  /,  on  the  line  h  0,  which  is  perpendicular  to  C 
XII ;  and  fo  for  the  reft  of  the  hour  lines,  which,  in 
the  table  of  natural  tangents,  againft  the  above  dif- 
tances, are  451,  782,  1355,  and  2920,  of  fuch  equal 
parts  from  XII,  as  the  radius  C  AY/ contains  1000. 
And  laftlv,  fet  off  i  257   (the  natural  tangent  of  51* 
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30')  for  ths  angle  of  the  ftile's  helgJit,  which  Ts  equal 
to  the  latitude  of  the  place. 

Rule  II.  The  latitude  of  t lie  place,  ll.-e  fiin^s  declina- 
tion, and  his  hour  dijlancc  from  the  meridian,  being  gi- 
ven, to  find  {1.)  his  altitude,  {^2.')  his  azimuth.  (1.) 
Let  ''/(fig.  14.)  be  the  fun's  place,  dV\.  his  declina- 
tion ;  and,  in  the  triangle  PZ  d,  P  d,  the  fum,  or  the 
difference,  of  <2'R,  and  the  quadrant  PR,  being  given 
by  the  fuppofition,  as  alfo  the  complement  of  the  lati- 
tude PZ,  and  the  angle  d  PZ,  which  meafures  the  ho- 
rary diftance  of  d  from  the  meridian  ;  we  ftiall  (by 
Calc  4.  of  Keill's  Oblique  Spheric  Trigonometry)  find 
the  bafe  Z  d,  which  is  the  fun's  diftance  from  the  ze- 
nith, or  the  complement  of  his  altitude. 

And  (2.)  as  fine  Z  d :  fine  V d  ::  fine  </ PZ  ;  dZV, 
or  of  its  fupplement  DZS,  the  azlmuthal  diftance  from 
the  fouth. 

Or  the  pradlical  rule  may  be  as  follows  : 

Write  A  for  the  fine  of  the  fun's  altitude, '  L  and  / 
for  the  fine  and  co-fine  of  the  latitude,  D  and  d  for  the 
fine  and  co-fine  of  the  fun's  declination,  and  H  for  the 
fine  of  the  horary  diftance  from  VI. 

Then  the  relation  of  H  to  A  will  have  three  va* 
rieties. 

I.  When  the  declination  is  toward  the  elevated  pole, 
and  the  hour  of  the  day  is  between  XII  and  VI ;  it  is 
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A^LD-fH/./,  andH  = 


A— LP 

Id     '. 


9.32i59=the      andH  = 


2.  When  the  hour  is  after  VI,  it  is  A=LD^ — H/i/, 
LD-f-A 


Id 


3.  When  the  declination  is  toward  the  depreffed  pole, 

we  have  A  ==  nid—LD,  and  H  =:  ^'^,^^. 

Id 

Which  theorems  will  be  found  ufefiil,  and  expedi- 
tious enough  for  folving  thofe  problems  in  geography 
and  dialling  which  depend  on  the  relations  of  the  fun's 
altitude  to  the  hour  of  the  day. 

Example  I.  Suppofe  the  latitude  of  the  place  to  be 
jl^  degrees  north  :  the  time  5  hours  diftant  from 
XII,  that  is,  an  hour  after  VI  in  the  morning,  or  be- 
fore VI  in  the  evening  ;  and  the  fun's  declination  20* 
north.     Required  thefun''s  altitude  ? 

Then  to  log.  Lzrlog.  fin.  51"  30'.      1.89354** 
add  log.  D=:log.  fin.  20°  o'         1.53405 


Their  fum      1.42759  gives 
LD:=logarith,  of  0.267664,  in  the  natural  fines. 


Dd 


And, 


(*)  That  is,  of  15,  30,  45,  60,  75°,  for  the  hours  of  /,  //,  ///,  ////,  and  V,  in  the  afternoon-,  and  XI,  X, 
IX,  VIII,  VII,  in  the  afternoon. 

(f )  In  all  horizontal  dials  and  eretl  north  or  fouth  dials,  the  fubftile  and  meridian  are  the  fame  ;  but  in  all 
declining  dials  the  fubftile  line  makes  an  angle  with  the  meridian. 

(t)  In  which  cafe  the  radius  CK  is  fuppofed  to  be  divided  into  io,000O  equal  parts. 

**  Here  we  confider  the  radius  as  unity,  and  not  10,0000  :  but  which,  inftead  of  the  index  9,  we  have  —1 
as  above .;  which  is  of  no  farther  ufe  than  making  the  work  a  little  eafier. 
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And,  to  log.  11=  log 
add      |1°2-^=1°-^' 


fin. 
fin. 


n  IS' 

it  38° 


o' 


log.  (/  z=.  log,  fin.  J  §  70°  o' 
Their  fura 


1. 41300 
1. 79414 
1.97300 


I.l8oi4gives 

H  /</— logarithm  of  0.151408,  in  the  natural  fines. 

And  thefc  two  numbers  (0.267664  and  0.151408) 
make  0.4I9072^A  ;  which,  in  the  table,  is  the  near- 
ell  natural  line  of  24°  47',  the  fun's  altitude  fought. 

The  f.ime  hour  dillance  being  afTumea  on  the  other 
"fide  of  VI,  then  LD — H  /^  is  o.i  16256,  the  fine  of 
6"  404- ;  which  is  the  fun's  altitude  at  Kin  the  morn- 
ing, or  VII  in  the  evening,  when  his  north  declina- 
tion i'--  20°. 

But  when  the  declination  is  20"  fouth  (or  toivards 
the  deprefled  pole)  the  difference  H,/d — LD  becomes 
negative  ;  and  thereby  fhows,  that  an  hour  before  VI 
in  the  morning,  or  paft  VI  in  the  evening,  the  fun's 
centre  is  6"  404^'  below  the  horizon. 

Examp.  2.  From  the  fame  ^nra,  to  find  the  fun's 
nxtmutli.  If  H,  L,  and  D,  are  given,  then  (by  par.  2. 
of  Rule  II.)  from  H  having  found  the  altitude  and  its 
complement  Z  (/;  and  the  arc  Pr/ (the  diftance  from 
the  pole)  being  given  j  fay.  As  the  co-fine  of  the  alti- 
tude is  to  the  fine  of  the  dillance  from  the  pole),  fo  is 
the  fine  of  the  hour-diftance  from  the  meridian  to  the 
fine  of  the  azimuth  dillance  from  the  meridian. 

Let  the  latitude  be  51°  30'  north,  the  declination 
15*  9'  fouth,  and  the  time  // h  24  m.  in  the  after- 
noon, when  the  fun  begins  to  illuminate  a  vertical  wall, 
and  it  is  required  to  find  the  pofition  of  the  wall. 

Then  by  the  foregoing  theorems,  the  complement 
of  the  altitude  will  be  81°  32r.V,  and  Yd  the  diftance 
from  the  pole  being  109°  5',  and  the  horary  diftance 
from  the  meridian,  or  the  angle  (/PZ,  36°. 

To  log.  fin.  74°  51'        -       -        1.98464 
Add  log.  fin.  36°  o'       -       -      1.76922 


And  from  the  fum 

Take  the  log.  fin.  8i*  32I' 


••75586 
1-99525 


Remains     i. 75861  =log.  fin. 

3  ^°,  the  azimuth  diftance  fought. 

When  the  altitude  is  given,  find  from  thence  the 
hour,  and  proceed  as  above. 

This  praxis  is  of  fingular  ufe  on  many  occafions  : — in 
finding  the  declination  of  vertical  planes  more  exadlly 
than  in  the  common  way,  efpecially  if  the  tranfits  of 
the  fun's  centre  are  obferved  by  applying  a  ruler  vnth 
fights,  either  plain  or  telefcopical,  to  the  wall  or  plane 
ivhofe  declination  is  required  : — in  drawing  a  meri- 
dian line,  and  finding  the  magnetic  variation  : — in 
finding  the  bearings  of  places  in  terreftrial  iarveys  ;  the 
tranfits  of  the  fun  over  any  place,  or  his  horizontal  dl- 
ftante  from  it,  being  obferved,  together  ^vith  the  alti- 
tude and  hour  5  and  thence  determining  fmall  difi'cr- 
ences  of  longitude  : — in  oWerving  the  vajiations  at 
fea,  &c. 


24 


Plate 
CLXXIV. 


The  declination,  inclination,  and  reclinallon,  of  planes, 
are  frequently  taken  with  a  fufficient  degree  of  accu- ^"'P™^'*'' 
racy  by  an  inihument  called  a  declinator  or  declina-  ^''  '"^  """' 

The  conftruftion  of  this  inllrument  is  as  follows : 
On  a  mahogany  board  ABIK,  (fig.  34.)  is  infcrted  a 
lemicircular  arch  AGEB  of  ivory  or  box-wood,  di- 
vided into  two  quadrants  of  90"  each,  beginning  from 
the  middle  G.  On  the  centre  C  turns  a  vertical  qua- 
drant DFE  divided  into  90°,  beginning  from  the  bale 
E  ;  on  which  is  a  moveable  index  CF,  with  a  fmall 
hole  at  F  for  the  fun's  rays  to  pafs  through,  and  form 
a  fpot  on  a  mark  at  C.  The  lower  extremity  of  the 
quadrant  at  E  is  pointed,  to  mark  the  linear  direftion 
ot  the  quadrant  when  applied  to  any  other  plane ;  as 
this  quadrant  takes  off  occafionally,  and  a  plumb-line 
P  hangs  at  the  centre  on  C,  for  taking  the  inclina- 
tions and  reclinations  of  planes.  At  H,  on  the  plane 
of  the  board,  is  inferted  a  compafs  of  points  and  de- 
grees, with  a  magnetical  needle  turning  on  a  pivot 
over  it.  The  addition  of  the  moveable  quadrant  and 
index  "confiderably  extend  the  utility  of  the  declina- 
tor, by  rendering  it  convenient  for  taking  equal  alti~ 
linlis  of  the  fun,  the  fun's  altitude  and  bearing,  at  the 
fame  time,  &.c. 

To  apply  this  inftrument 


of  a  wall"  or  plane  :   Place  the  fide  ACB  in  a  horizon- 'V''^.''^ 


lakins  the  declination  To.'^'^e  by 
a  horizon- 
tal dirc61ion  to  the  plane  propoled,  and  oblerve  what  ^j,-.  a^j  to 
degree  or    point  of   the  compafs    the  N  part    of   the  find  a  me. 
needle  itands  over  from  the  north  or  the  fouth,  and  it>'d'an  line, 
ivill  be  the  declination  of  the  plane  from  the  north  or 
fouth  accordingly.       In  this  cafe,  allowance  muft   be 
made  for  the  variation  of  the  needle   (if  any)   at  the 
place  ;  and  which,  if  not  previoufiy  known,  will  ren- 
der this  operation  very  inaccurate.      At   London  it  is 
now  22°  30'  to  the  weft. 

Another  way  more  exafl  may  be  ufed,  when  the 
fun  Ihines  out  half  an  hour  before  noon.  The  fide 
ACB  being  placed  againft  the  plane,  the  quadrant  mull 
be  fo  moved  on  the  femicircle  AGB,  and  the  index 
CF  on  DE,  till  the  fun's  rays  pafling  through  the 
hole  at  F  fall  exaftly  on  the  mark  at  G,  and  conti- 
nued fo  till  the  fun  requires  the  index  to  be  raifed  no 
higher  :  you  will  then  have  the  meridian  or  greatelt 
altitude  of  the  fun  ;  and  the  angle  contained  between 
G  and  E  will  be  the  declination  required.  The  pofi- 
tion of  CE  is  the  meridian  or  i  2  o'clock  line.  But 
tlie  mofl  exaft  way  for  taking  the  declination  of  a 
plane,  or  finding  a  meridian  line,  by  this  inftrument, 
is,  in  the  forenoon,  about  two  or  three  hours  before 
12  o'clock,  to  obferve  two  or  three  heights  or  altitudes 
EF  of  the  fun  ;  and  at  the  fame  time  the  refpeclive  an- 
gular polar  diftances  GE  from  G  ;  write  them  down  ; 
and  in  the  afternoon  watch  for  the  lame,  or  one  of  th« 
fame  altitudes,  and  mark  the  angular  diftances  or  di- 
ftance on  the  quadrant  AG.  Now,  the  divifion  or  de- 
gree exaftly  between  the  two  noted  angular  diftances 
will  be  the  true  meridian,  and  the  dillance  at  which 
it  may  fall  from  the  C  of  the  divifions  at  G  will  be 
the  declination  of  the  plane.     The  rcafon  for  obferving 
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ff  The  diftance  of  one  hour  from  VI. 
$J   The  CO- declination  of  the  fun. 


It  The  co-latitude  of  the  place. 
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t.vo  or  tliree  altltuJcS  and  aiijilcs  in  tlic  morning  is, 
that  in  cafe  there  Ihould  be  clouds  in  tlie  afternuoii, 
you  may  have  the  chance  ot  one  correlponding  alu- 
tLide. 

'I'he  quadrant  occaftonally  takes  off  at  C,  in  order 
to  place  it  on  the  furfare  of  a  pedtftal  or  plane  intend- 
ed for  an  horizontal  dial  ;  and  thereby  from  equal  al- 
titudes of  the  fun,  as  above,  draw  a  meridian  or  1 2 
o'clock  line  to  fet  the  dial  by. 

The  bafe  ABIK  fcrves  to  take  the  inclination  and 
reclination  of  planes.  In  this  cafe,  the  quadrant  is 
taken  off,  and  the  plummet  P  is  fitted  on  a  pin  at  the 
centre  C  :  then  the  iide  IGK  being  applied  to  the 
plane  propofed,  as  OL  (fig.  3  5.)  if  the  plumb-line  cuts 
the  femicircle  in  the  pomt  G,  the  plane  is  horizontal  ; 
or  if  it  cut  the  quadrant  in  any  point  at  S,  then  will 
GCS  be  the  angle  of  inclination.  Laflly,  ifappKing 
the  fide  ACE  to  the  plane,  the  plummet  cuts  G,  the 
plane  is  vertical ;  or  if  it  cuts  either  of  the  quadrants, 
it  is  accordingly  the  angle  of  reclination.  Hence,  if 
the  quantity  of  the  angle  of  inclination  be  compared 
with  the  elevation  of  the  pole  and  equator,  it  is  eafily 
known  whetlier  the  plane  be  inclined  or  reclined. 

Of  the  double  Horizontal  Dial,  and  lite  Babylonian  and 
Italian  Dials. 

To  the  ^nomonic  projeftion,  there  is  fometimes  added 
VLjlireogvafihic  projection  of  the  hour-circles,  and  the 
parallels  cf  the  fun's  declination,  on  the  fame  hori- 
zontal plane  ;  the  upright  Iide  of  the  gnomon  being 
Hoped  into  an  edge.  Handing  perpendicularly  over  the 
centre  of  the  projecllon  ;  fo  that  the  dial,  being  in  its 
due  pofition,  the  Ihadow  of  that  perpendicular  edge  is 
a  vertical  circle  palling  through  the  fun,  in  the  ftereo- 
graphic  projeftion. 

The  months  being  duly  marked  on  this  dial,  the 
fun's  declination,  and  the  length  of  the  day  at  any 
time,  are  had  by  infpeftion  (as  alfo  his  latitude,  by 
means  of  a  fcale  of  tangents).  But  its  chief  property 
IS,  that  it  may  be  placed  true,  whenever  the  fun  fliines, 
without  the  help  of  any  oth'jr  inllrument. 
Plate  Let  d  (fig.  14.)  be  the  fun's  place  in  the  ftereogra- 

CLXXII.  pjjjf.  projcflion,  x  d  y -z  the  parallel  of  the  fun's  decli- 
nation, 7^d  ?L  vertical  circle  through  the  lun's  centre, 
P  d  the  hour-circle  ;  and  it  is  evident,  that  the  diame- 
ter NS  of  this  projeftion  being  placed  duly  north  and 
fouth,  thefe  three  circles  will  pafs  through  the  point 
d.  And  therefore,  to  give  the  dial  its  due  pofition, 
we  have  only  to  turn  its  gnomon  toward  the  fun,  on  a 
horizontal  plane,  until  the  hour  on  the  common  gno- 
monic  projeflion  coincides  with  that  marked  by  the 
hour-circle  P(/,  which  paflts  through  the  interftflion 
of  the  (hadow  Z</with  the  circle  of  the  fun's  preient 
declination. 

The  Babylonian  and  Italian  dial  reckon  the  hours 
not  from  the  meridian  as  with  us,  but  from  the  fun's 
rifing  and  fetting.  Thus,  in  Italy,  an  hour  before 
funfct  is  reckoned  the  23d  hour;  two  hours  before  fun- 
fet  the  22d  hour  ;  and  fo  of  the  reft.  And  the  Ihadow 
that  marks  them  on  the  hour-lines,  is  that  of  the  point 
of  a  ftile.  'J'his  occafions  a  perpetual  variation  be- 
tween their  dials  and  clocks,  which  they  muft  correal 
from  time  to  time,  before  it  arifes  to  any  fcnfible  quan- 
tity, by  fetting  their  clocks  fo  much  farter  or  flower. 
And  in  Italy,  they  begin  their  day,  and  regulate  their 


LING. 

cfocks,  not  from  funfet,  but  from  about  mid-twilight, 
wlien  the  Avc-Marin  is  faid  j  wliich  correfls  the  dif- 
ference that  would  otherwife  be  bet\vecn  the  clock  and 
the  dial. 

The  improvements  which  have  been  made  in  all 
forts  of  inllrumcnts  and  machines  for  meafuring  time, 
have  rendered  fuch  dials  of  little  account.  Yet,  as 
the  theory  of  them  is  ingenious,  and  they  are  really, 
in  fome  refpefts,  the  bell  contrived  of  any  for  vulgar 
ule,  a  general  idea  of  their  defcription  may  not  be  un- 
acceptable. 

Let  fig.  16.  reprefent  an  ereft  diredl  fouth  wall,  on 
wliich  a  Babylonian  dial  is  to  be  drawn,  fliowing  the 
hours  from  iunrifing  ;  the  latitude  of  the  place,  whofe 
horizon  is  parallel  to  the  wall,  being  equ-il  to  the  angle 
KCR.  Make,  as  for  a  common  dial,  KG^KR  (ndiich 
is  perpendicular  to  CR)  the  radius  of  the  equinoctial 
/EQ^,  and  draw  RS  perpendicular  to  CK  for  the  ftile 
of  the  dial ;  the  fliadow  of  whole  point  R  is  to  mark 
the  hours,  when  SR  is  fet  upright  on  the  plane  of  the 
dial. 

Then  it  is  evident,  that,  in  the  contingent  line  /E(^, 
the  fpaces  K  I,  K  2,  K  3,  ike.  being  taken  equal  to 
the  tangents  of  the  hour-dlftances  from  the  meridian, 
to  the  radius  KG,  one,  two,  three,  &o.  hours  after 
funrifing,  on  the  equinoilial  day  ;  the  ihadow  of  the 
point  R  will  be  found,  at  thelc  times,  rcfpeflively  in 
the  points  i,  2,  3,  &c. 

Draw,  for  the  like  hours  after  funrifing,  when  the 
fun  is  in  the  tropic  of  Capricorn  >y  V,  the  like  com- 
mon lines  CD,  CE,  CF,  &c.  and  at  thefe  hours  the 
ftiadow  of  the  point  R  will  be  found  in  thofc  lines  re- 
fpeflively.  Find  the  fun's  altitudes  above  the  plane 
of  the  dial  at  thefe  hours  ;  and  with  their  cotangents 
S  d,  S  r,  Syj  &c.  to  radius  SR,  defcribe  arcs  interfer- 
ing the  hour-lines  in  the  points  d,  e,f,  &c.  fo  fliall  the 
right  lines  id,  2  e,  i,f,  &.c.  be  the  lines  of  /,  //,  ///, 
&c.  hours  after  funrifing. 

The  conftruilion  is  the  fame  in  every  other  cafe  ; 
due  regard  being  had  to  the  difference  of  longitude  of 
tlie  place  at  which  the  dial  would  be  horizontal,  .and 
the  place  for  which  it  is  to  ferve  ;  and  likewifc,  takinf 
ca«e  to  draw  no  lines  but  what  are  nccefi'ary  ;  wliich 
may  be  done  partly  by  the  rules  already  given  for  de- 
termining the  time  that  the  fun  ftiines  on  any  plane  : 
and  partly  from  this,  that  on  the  tropical  days,  the 
hyperbola  defcribed  by  the  fliadow  of  the  point  R  li- 
mits the  extent  of  all  the  hour-lines. 

Of  the  riirht  ftlacitig  of  Dials,  and  having  a  true  Meri- 
dian Line  for  the  regulating  of  Clocks  and  Watches. 

The  plane  on  which  the  dial  is  to  left  being  duly 
prepared,  and  every  thing  neceflary  for  fixing  it,  you 
may  find  the  hour  tolerably  exaft  by  a  large  equinoc- 
tial ring-dial,  and  fet  your  watch  to  it.  And  then  the 
dial  may  be  fixed  by  the  watch  at  your  leifure. 

If  you  would  be  more  exaft,  take  the  fun's  altitude 
by  a  good  quadrant,  noting  the  precife  time  of  obfer- 
vation  by  a  clock  or  watch.  Then  compute  the  time 
for  the  altitude  obferved  ;  and  fet  the  watch  to  agree 
with  that  time,  according  to  the  fun.  A  Hadley's 
quadrant  is  very  convenient  for  this  purpofe  :  for  by 
it  you  may  take  the  angle  between  the  fun  and  his 
image  reflefled  from  a  bafon  of  water  ;  the  half  of 
which  angle,  fubtrafling  the  refraftion,  is  the  altitude 
D  d  2  required^ 
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required.  This  is  beft  done  in  fummer ;  and  the 
nearer  the  fun  is  to  the  prime  vertical  (the  eaft  or  well 
azimuth)  vvlicn  the  obrervation  is  made,  io  much  tlie 
better. 

Or,  in  fummer,  take  tn'o  equal  altitudes  of  the  fun 
in  the  lame  day  ',  one  any  time  between  7  and  10  in 
the  morning,  the  other  between  I  and  5  in  tlie  after- 
noon ;  noting  tlie  moments  of  thefe  two  obfervations 
by  a  clock  or  watch  :  and  if  the  watch  ftio'.vs  the  ob- 
iervations  to  be  at  equal  diftances  from  noon,  it  agrees 
exactly  with  the  fun  :  if  not,  the  watch  mull  be  cor- 
leifled  by  half  the  difference  of  the  forenoon  and  after- 
noon intervals ;  and  then  the  dial  may  be  fet  true  by 
the  watch. 

Thus,  for  example,  fuppofe  you  had  taken  the  fun's 
iiltitude  when  it  was  20  minutes  pall  Vlfl  in  the  morn- 
ing by  the  watch  ;  and  found,  by  obferving  in  the  af- 
ternoon, that  the  fun  had  the  fame  altitude  10  minutes 
Liefcre  III/;  then  it  is  plain,  that  the  watch  was  5  mi- 
riutes  too  fall  for  the  fun  :   for  5  minutes  after  XII  is 
the  middle  time  between  Vlllh.  20  m.  in  the  morn- 
ing, and  Illh.  50  m.  in  the  afternoon;  and  therefore, 
to  make  the  watch  agree  with  the  fun,  it  mull  be  fet 
•iS        back  five  minutes. 
JV  meridian      J^  good  meiidiaa  line,  for  regulating  clocks  or  watch- 
■'  ^'  es,  may  be  had  by  the  following  method. 

Make  a  round  hole,  almoll  a  quarter  of  an  inch  dia- 
meter, in  a  thin  plate  of  metal  ;  and  fix  the  plate  in  the 
top  of  a  fouth  windoiv,  in  fuch  a  manner  that  it  may 
recline  from  the  zenith  at  an  angle  equal  to  the  colati- 
lude  of  your  place,  as  nearly  as  you  can  guefs  :  for  then 
the  plate  will  face  the  fun  direflly  at  noon  on  the  equl- 
noftial  days.  Let  the  fun  lliine  freely  through  the 
hole  into  the  room  ;  and  hang  a  plumb  line  to  the  ceil- 
ing of  the  room,  at  leall  five  or  fix  feet  from  the  win- 
doiv, in  fuch  a  place  as  that  the  fun's  rays,  tranfmit- 
t-ed  through  the  hole,  may  fall  upon  the  line  when  it  is 
noon  by  the  clock  ;  and  having  marked  the  faid  place 
on  the  ceiling,  take  away  the  line. 

Having  adjulled  a  Hiding  bar  to  a  dove  tail  groove, 
in  a  piece  of  wood  a]50Ut  I  8  inches  long,  and  fixed  a 
hook  into  the  middle  of  the  bar,  nail  the  wood  to 
the  above-mentioned  place  on  the  ceiling  parallel  to 
the  fide  of  the  room  in  which  the  ivindoiv  is  ;  the 
groove  and  the  bar  being  towards  the  floor :  Then 
liang  the  plumb-line  upon  the  hook  in  the  bar,  the 
weight  or  plummet  reaching  alraofl  to  the  floor ;  and 
the  whole  will  be  prepared  for  further  and  proper  ad- 
juftment. 

This  done,  find  the  true  folar  time  by  either  of  the 
two  latl  methods,  and  thereby  regulate  your  clock. 
Then,  at  the  moment  of  next  noon  by  the  clock, 
when  the  fun  fliines,  move  the  fliding-bar  in  the  groove, 
■mtil  the  Ibadow  of  the  plumb-line  bifetls  the  image  of 
the  lun  (made  by  his  rays  tranfmitted  through  the  hole) 
on  the  floor,  wall,  or  on  a  white  fcreen  placed  on  the 
north  fide  of  the  line  ;  the  plummet  or  weight  at  the 
end  of  the  line  hanging  freely  in  a  pail  of  water  placed 
below  it  on  the  floor. — But  becaufe  this  may  not  be 
quite  correft  for  the  firll  time,  on  account  that  the 
plummet  will  not  fettle  immediately,  even  in  water  5 
it  may  be  farther  correfled  on  the  following  days,  by 
the  above  method,  with  the  fun  and  clock  j  and  fo 
brought  to  a  very  great  exaftnefs. 
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N.  B.  The  rays  tranfmitted  through  the  hole  will 
cafl  but  a  fiint  image  of  the  fun,  even  on  a  white 
fcreen,  unlefs  the  room  be  fo  darkened  that  no  fun- 
fliine  may  be  allowed  to  enter  but  what  comes  through 
the  fniall  hole  in  the  pl.ite.  And  ahvays,  for  fome 
time  before  the  obfcrvation  is  made,  the  plummet 
ought  to  be  immerfed  in  a  jar  of  water,  where  it  may 
hang  freely  ;  by  which  means  the  line  will  foon  be- 
come (leady,  which  otherwife  would  be  apt  to  continue 
fwinging. 

Defcription  of  two  New  Injlruntenls  for  fucililaling 
tlie  praBice  of  Dialling. 

I.  The  Dialling  ScSor,  contrived  by  the  late  Mr 
Benjamin  Martin,  is  an  inllrument  by  which  dials  are 
drawn  in  a  more  eafy,  expeditious,  and  accurate  man- 
ner. The  principal  lines  on  it  are  the  line  of  latitudes 
and  the  line  of  hours  (Fig.  32.)  They  are  found  on 
moll  of  the  common  plane  fcales  and  feclors  ;  but 
in  a  manner  that  greatly  confines  and  diminiflies  their 
ufe  5  tor  firll,  they  are  of  a  fixed  length  ;  and  fecondly, 
too  finall  for  any  degree  of  accuracy.  But  in  this  new 
feBor,  the  line  of  latitudes  is  laid  down,  as  it  is  called, 
feBor-wife,  viz.  one  line  of  latitudes  upon  each  leg  of 
the  feflor,  beginning  in  the  centre  of  the  joint,  and 
diverging  to  the  end  (as  upon  other  feclors),  where  the 
extremes  of  the  two  lines  at  90"  and  90°  are  nearly 
one  inch  apart,  and  their  length  ll^  inches:  which 
length  admits  of  great  exailnels ;  for  at  the  70th  de- 
gree of  latitude,  the  divifions  are  to  quarters  of  a  de- 
gree or  15  minutes.  This  accuracy  of  the  divifionsjad- 
mits  of  a  peculiar  advantage,  namely,  that  it  may  be 
equally  communicated  to  any  length  from  i  to  23  inches, 
by  taking  the /iarj//t7  dillances  (lee  fig.  33.),  viz.  from 
10  to  10,  20  to  20,  30  to  30,  and  fo  on,  as  is  done  in 
like  cafes  on  the  lines  of  fines,  tangents,  &c.  Hence 
its  univerfal  ufe  for  drawing  dials  of  any  propofcd  fize. 
The  line  of  hours  for  this  end  is  adapted  and  placed 
contiguous  to  it  on  the  feftor,  and  of  a  fize  large 
enough  for  the  very  minutes  to  be  diflinft  on  the  part 
where  they  are  fmallell,  which  is  on  each  fide  of  the 
hour  of  ///. 

From  the  conllruflion  of  the  line  of  hours  before 
fliown,  the  divifions  on  each  fide  of  the  hour  ///  are 
the  fame  to  each  end,  fo  that  the  hour-line  properly  is 
only  a  double  line  of  three  hours.  Hence  a  line  of  3  hours 
anfwers  all  the  purpofes  of  a  line  of  6,  by  taking  the 
double  extent  of  3,  which  is  the  reafon  why  upon  the 
feftor  the  line  of  hours  extends  only  to  4^. 

To  make  ufe  of  the  line  of  latitude  and  line  of  hours 
on  the  feflor  :  As  fingle  fcales  only,  they  will  be  found 
more  accurate  than  thofe  placed  on  the  common  fcales 
and  feflors,  in  which  the  hours  are  ufually  fubdivided 
but  into  5  minutes,  and  the  line  of  latitudes  into  whole 
degrees.  But  it  is  Ihown  above  how  much  more  ac- 
curately thefe  lines  are  divided  on  the  dialling  fedor. 
As  an  example  of  great  exaftnefs  vnxh  which  hori- 
zontal and  other  dials  may  be  drawn  by  it,  on  account 
of  this  ne\v  fecloral  difpolition  of  thefe  fcales,  and  how 
all  the  advantages  of  their  great  length  are  preferved 
in  any  lelTer  length  of  the  VI  o'clock  line  c  e  and  a  f, 
(Fig.  30)  :  Apply  either  of  the  dillances  of  c  <?  or  <7y  to 
the  line  of  latitude  at  the  given  latitude  of  London,  fup- 
pofe 51"  32'  on  one  line  to  51°  32'  on  the  other,  in  the 
manner  iliown  in  fig.  5.  and  then  taking  all  the  hours, 

quarters, 
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quarters,  &c.  from  the  hour  fcale  by  fjmilar  parallel 
c.vtents,  you  apply  them  upon  the  Wncs  e  i/  cmii/l/  as 
before  deicribed. 

As  the  hour- lines  on  tlie  feflor  extend  to  but  4I, 
the  duuble  dijlance  of  the  hour  3,  when  ufed  either 
Jingly  oxfeBorallij,  rauft  be  taken,  to  be  firil  applied 
from  51°  32'  on  the  latitudes,  to  it»  contaft  on  the 
XII  o'clock  line,  before  the  feveral  hours  are  laid  off. 
The  method  of  drawing  a  vertical  north  or  fouth  dial 
is  perfectly  the  fame  as  for  the  above  horizontal  one  ; 
only  reverfing  the  hours  as  in  fig.  I .  and  making  the 
angle  of  the  ilile's  height  equal  to  the  complement  of 
the  latitude  38°   J.S'. 

The  method  of  drawing  a  vertical  declining  dial  by 
the  fe6lor,  is  almoft  evident  from  whnt  has  been  al- 
ready faid  in  dialling.  Eut  more  fully  to  comprehend 
the  matter,  it  muft  be  conlidered  there  will  be  a  varia- 
tion of  particulars  as  follows  :  i .  Of  the  fuhflile  or  line 
over  which  the  llile  is  to  be  placed  ;  2.  The  height  of 
the  ftile  above  the  plane  ;  3.  The  ditfereuce  between  the 
meridian  of  the  place  and  that  of  the  plane,  or  their 
difference  of  longitude.  From  the  given  latitude  of  tlie 
place,  and  declination  of  the  />lnne,  you  calculate  the 
three  requifites  jull  mentioned,  as  in  the  following  ex- 
ample. Let  it  be  required  to  make  an  erccf  fouth  dial, 
declining  from  the  meridian  we/lxvard  28°  43',  in  the 
latitude  of  London  5;°  32'.  The  firft  thing  to  be 
found  is  the  diftance  of  the  iubftilar  line  GB  (tig.  31.) 
from  the  meridian  of  the  plane  Cr  XII.  The  analogy 
from  this  is  :  j4s  radius  is  to  tlie  fine  of  llie  decimation,  Jo 
ts  the  co-tangent  of  the  latitude  to  the  tangent  of  the  diflance 
fought,  viz.  As  radius  :  28^  43'  :  ;  tang.  38°  28'  :  tan- 
gent 20°  55'.  This  and  the  following  analogy  may  be 
as  accurately  worked  on  the  Gunter's  line  of  fines, 
tangents,  &c.  properly  placed  on  the  fe6lor,  as  by  the 
common  way  from  logarthims.  Next,  to  find  the 
plane's  difference  of  longitude.  As  ihejine  of  the  latitude 
IS  to  radius,  fo  is  the  tangent  of  the  declination  to  the 
tangent  of  the  difference  of  longitude,  viz.  As  s  5  1 " 
32' :  radius  ::  tang.  28°  43' ;  tang.  35°  o'.  Laffly,  to 
find  the  height  of  the  flile  ;  As  radius  is  to  the  cofine 
of  the  latitude,  fo  is  the  co-fine  of  the  declination  to  the 
fine  of  the  filers  height,  viz.  Radius  :  538°  28'  ;:  s  63'' 

The  three  requifites  thus  obtained,  the  dial  is  drawn 
in  the  following  manner  :  Upon  the  meridian  line  G 
XII,  v.'ith  any  radius  GC  defcribe  the  arch  of  a  circle, 
upon  whicli  fet  off  28°  K,^'  from  C  to  B,  and  draw 
GB,  ^vhich  ^viJl  be  the  fubftilar  line,  over  which  the 
ftile  of  the  dial  muft  be  placed. 

At  right  angles  to  this  line  GB,  draw  AQ^  inde- 
finitely through  the  point  G  :  then  from  the  (cale  of 
latitudes  take  the  height  of  the  ftile  3,^°  5',  and  fet  it 
each  way  from  G  to  A  and  O.  Laftly,  take  the 
double  length  of  3  on  the  hour- line  in  your  compaffes, 
and  fetting  one  foot  in  A  or  (^,  with  the  other  foot 
mark  the  line  GB  in  D,  and  join  ADQD,  and  then 
the  triangle  AD(^  is  completed  upon  the  fubftile 
GB. 

To  lay  off  the  hours,  the  plane's  difference  of  lon- 
gitude being  35°,  equal  to  2  h.  20  min.  in  time  allov;- 
ing  15°  to  an  hour,  fo  that  there  will  be  2  h.  20'  be- 
tween the  point  D,  and  the  meridian  G  XII,  in  the 
line    AD.     Therefore,  take  the  firft  20'  of  the  hour- 


fcale  In  your  compaffes,  and  fet  off  from  D  to  2  j  then 
take  1  h.  20',  and  list  oft"  from  D  to  i  j  2  h.  20',  and  fet 
oft"  from  D  to  1  2  j  3  h,  20',  from  D  to  11  ;  4  h.  20' 
from  D  to  10  ;  and  5  h.  20'  from  D  to  9,  which  will 
be  40'  from  X. 

'J'hen,  on  the  other  fide  of  the  fubftilar  line  GB, 
you  take  40'  from  the  beginning  of  the  fcale,  and  fet 
oft"  from  D  to  3  ;  then  take  i  h.  40',  and  fet  off  from  D 
to  4  ;  alio  2  h.  40',  and  fet  oft"  from  D  to  5  ;  and  fo  on 
to  8,  which  will  be  20'  from  (^.  Then  from  G  the 
centre,  through  the  feveral  points  2,  I,  I  2,  1 1,  10,  9, 
on  one  fide,  and  3,  4,  5,  6,  7,  8,  on  the  other,  you 
draw  the  hour-lines,  as  in  the  figure  they  appear.  The 
hour  of  VIII  need  only  be  draivn  for  the  morning  ; 
for  the  fun  goes  off  from  this  we/}  duliner  20'  before 
VIII  in  the  evening. — The  quarters.  Sic.  are  all  fet 
off  in  the  fame  manner  from  the  hour-fcale  as  the 
above  hours  were. 

The  next  thing  is  fixing  the  ftile  or  gnomon,  which 
is  always  placed  in   the   fubftilar  line  GB,  and  which 
is  already  drawn.       'J'he  ftile  above  the  plane  has  been 
found  to  be   ■^■^°   5'  :    therefore   with  any  radius  GB 
defcribe  an  obfcure    arch,  upon  which  fet  off  33"  5' 
from   B  to  S,  and  draw  GS,  and  the  angle  SGB  will 
be  the  true  height  of  the  gnomon  above  the  fubftile  GB. 
IL  I'hc  Dialling  Tr/^'-o/;  is  another  new  inftrument  of 
great  utility  in  tlie  praflice  of  dialling ;  and  was  alfo  con- 
trived by  the  late  Mr  Martin.     It   is  compofed  of  two 
graduated  fcnlcs  and  a  plane  one.      On  the  fcale   AB 
(fig.  36.)  is   graduated  the  line  of  latitudes  ;  and  on 
the  fcale   AC,  the   Hue  of  hours  :   thefe  properly  con- 
joined with  the  plane  fcale  BD,  as  ftiown  in  the  figure, 
truly  reprtfent   the    gnomonical  triangle,    and  is  pro- 
perly called  a   dialling  trigon.     The  hour-fcale  AC  is 
here  of  its  full  length  ;  fo  that  the  hours,  halves,  quar- 
ters, &c.    and  every  fingle  mmute   (if  required)   may- 
be immediately  fet  off  by  a  fteel  point ;  and  from  what 
has  before   been    obferved  in    regard  to  the  feilor,  it 
muft  appear  that  this  method  by  the  trigon  is  the  moft 
expeditious  way  of  drawing  dials   that   any   mechanifm 
of  this  fort  can  afford.   As  an  example  of  the  application 
of  this  trigon  in  the  conftruftion  of  an  horizontal  dial 
for  the  latitude  of  London    51°  32',  you  muft  proceed 
as  follows :   Apply  the  trigon  to  the  6  o'clock  line  af 
(fig.  29.)    on   the  morning  fide,  fo  that  the  line  of  la- 
titudes may  coincide   with  the  6  o'clock   line,  and  the 
beginning  of  the  divifions  coincide   with  the  centre  a  5 
and  at  5 1  °  3  2'  of  the  line  of  latitudes  place  the  6  o'clock 
edge  of  the  line  of  hours,   and  the  other  end  or  begin- 
ning of  the  fcale  clofe  again  ft   the  plane   fcale  cd,  as 
by  the  figure  at  d,  and  fattening  thefe  bars  down  by  the 
feveral  pins  placed   in   them  to  the   paper   and  board, 
then  the  hours,  quarters,   &c,  are  all  marked  off  with  a 
ftecl  point  inftantly,  and  the  hour  lines  drawn  through 
them  as  before,  and  as  ihown  in  the  figure.     When  this 
Is  done   for  the  fide  af  or  morning  hours,  you  move 
the  fcale  of  latitudes  and  hours  to   the  other  fide  c  e, 
or  afternoon  fide,  and  place   the   hour-fcale  to  51°  32' 
as  before,  and  pulh  down  the  hours,  quarters.   Sec.  and 
draiv  the  lines  through  them   for  the  afternoon  hours, 
which  is  clearly  reprefcnted  in  the  figure. 

In  like  manner  is  an  creSl  north  01  foulk  dial  drawii 
(fee  fig.  30.),  the  operation  being  juft  the  fame,  only 
reverfing  the   hours  as  in  the  figure,  and  marking  the 
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angles  of  the  ftile's  lieiglit  equal  to  the  complement  of 
the  latitude.  " 

This  trigon  may  be  likewife  ufed  for  drawing  verti- 
cal tlichriing  dials  (fig,  31.)  as  it  is  with  the  fame  facility 
applied  to  the  line;:  AO,  GB,  and  the  hours  and  quar- 
ters marked  off  as  before  diretled. 


On  the  fcale  BD  of  the  trigon  is  graduated  a  line 
of  chords,  which  is  found  ufcful  for  laying  off  the  necef- 
fary  angles  of  the  llile's  height.  The  I'cales  of  this  tri- 
gon, wlien  not  in  ufe,  lie  a  ery  clofe  together,  and  pack 
up  into  a  portable  cafe  for  the  pocket. 


Dialling 
(Lines  • 

II 

Dialogue. 


D    I    A 

DiALtiUG  Lines,  or  Scales,  are  graduated  lines,  pla- 
ced on  rules,  or  the  edges  of  quadrants,  and  other  in- 
ftrumcnts,  to  expedite  the  conflrucliou  of  dials.  See 
Plate  CLXXI. 

DiALLiNG-Secior.  See  DIALLING,  p,  2X3.  and  Plate 
CLXXIV. 

DiALLiNG-Sfihere,  is  aninftrument  made  of  brafs,  with 
feveral  femicircles  Aiding  over  one  another,  on  a  mo- 
ving horizon,  to  demonftrate  the  nature  of  the  doftrine 
of  fpherical  triangles,  and  to  give  a  true  idea  of  the 
drawing  of  dials  on  all  manner  of  planes. 

DiALLiNG-Trigon.  See  Dialling,  p.  213,  and  Plate 
CLXXIV, 

Dialling,  in  a  mine,  called  alfo  P/umming,  is  the 
ufmg  of  a  coraj'^rs  (which  they  call  dial),  and  a  long 
line,  to  know  ivhich  way  the  load  or  vein  of  ore  in- 
clines, or  where  to  lliift  an  air-fliaft,  or  bring  an  adit 
to  a  defired  place, 

DIALOGISM,  in  R/ietoric,  is  ufed  for  the  folllo- 
quy  of  perlons  deliberating  with  themfclves.  See  So- 
liloquy. 

DIALOGUE,  in  matters  of  literature,  a  converfa- 
tion  between  two  or  more  perfons  either  by  writing 
or  by  word  of  mouth. 

Compop.lion  and  Stij/e  of  ivntten  Dialogue.  As  the 
end  of  ipeech  is  converlatlon,  no  kind  of  writing  can 
be  more  natural  than  dialogue,  which  reprefent,s  this. 
And  accordingly  w^e  find  it  was  introduced  very  early, 
for  there  are  feveral  inftances  of  it  in  t'.c  Mofaic  hi- 
rtory.  The  ancient  Greek  writers  alfo  tell  very  ir-iach 
into  it,  efpecially  the  philofophers,  as  the  moft  conve- 
nient and  agreeable  method  of  communicating  their 
lentiments  and  inflruclions  to  mankind.  And  indeed 
it  feems  to  be  attended  with  very  confiderable  advan- 
tages,' if  well  and  judicioufly  managed.  For  it  is  ca- 
pable to  make  the  drieft  fubjefts  entertaining  and  plea- 
iant,  by  its  variety,  and  the  difl'erent  characters  of  the 
fpeakers.  Befides,  things  may  be  car.vall'ed  more  mi- 
nutely, and  many  lefler  matters,  which  ferve  to  clear 
up  a  fubjeft,  may  be  introduced  with  a  better  grace, 
by  queflions  and  anfwers,  objections  and  replies,  than 
can  be  conveniently  done  in  a  continued  difcourfe. 
There  is  likewife  a  further  advantage  in  this  way  of 
writing,  that  the  author  is  at  liberty  to  choofe  his 
ipeakers  :  and  therefore,  as  Cicero  has  well  obferved, 
when  we  imagine  that  we  have  perfons  of  an  eftablilhed 
reputatio'.i  for  wifdom  and  knowledge  talking  together, 
it  neceflarily  adds  a  iveight  and  authority  to  the  dif- 
courfe,  and  more  clofely  engages  the  attention.  The 
fubjeft-matter  of  it  is  very  intenfive  •,  for  whatever  is 
a  proper  argument  of  difcouiU:,  pubhc  or  private,  fe- 
sious  or  jocofe  ;  whatever  is  tit   for  wife  and  ingenious 
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men  to  talk  upon,  either  for  improvement  or  diverfion,  Dialopie. 
is  iuitable  tor  a  dialogue.  '        >      ■' 

From  this  general  account  of  the  nature  of  dialocruc, 
it  is  eafy  to  perceive  what  kind  of  ilyle  beft  fuits  it. 
Its  alhnity  with  Epistlks,  fliows  there  ought  to  be 
no  great  difl'erence  between  them  in  this  refptft.  In- 
deed, fome  have  been  of  opinion,  that  it  ought  rather 
to  fink  below  that  of  an  epiftle,  becaufe  dialogues 
thould  in  all  refpecls  reprefent  the  freedom  of  conver- 
fation  ;  whereas  epilUes  ought  fometimes  to  be  compo- 
fed  with  care  and  accuracy,  efpecially  when  written  to 
fuperiors.  But  there  leems  to  be  little  weight  in  this 
argument,  fince  the  defign  of  an  epiltle  is  to  fay  the 
fame  things,  and  in  the  fame  manner,  as  the  writer 
judges  would  be  moft  fit  and  proper  for  him  to  fpeak, 
if  prefent.  And  the  very  fame  thing  is  defigned  in  a 
dialogue,  with  refpcft  to  the  feveral  perfons  concerned 
in  it.  Upon  the  whole,  therefore,  the  like  plain,  eafy, 
and  fimple  ftyle,  iuited  to  the  nature  of  the  fiibjecl, 
and  the  particular  characlers  of  the  perfons  concerned, 
leems  to  agree  to  both. 

But  as  greater  Ikill  is  required  in  writing  dialogues 
than  letters,  we  Ihall  give  a  more  particular  account  of 
the  principal  things  neceffary  to  be  regarded  in  their 
compolilion,  and  illuilrate  them  chiefly  from  Cicero's 
excellent  Dialogues  concerning  an  Oiator. — A  dia- 
logue, then  confifts  of  two  parts  •,  an  mlroduBion,  and 
the  body  of  I  lie  difcourfe. 

1.  The  inlroduHion  acquaints  us  with  the  place,  time, 
perkns,  and  occafion  of  the  converlation.  Thus  Ci- 
cero places  the  fcene  of  his  dialogues  at  CraiTus's  coun- 
try feat ;  a  very  proper  recefs,  both  for  fuch  a  debate 
and  the  parties  engaged  in  it.  And  as  they  were  per- 
fons of  the  firrt  rank,  and  employed  in  the  greateft  af- 
fairs of  ftate,  and  the  difcourfe  held  them  for  two  days ; 
he  reprefents  it  to  have  happened  at  the  time  of  a  fe- 
ftival,  when  there  was  no  bufinefs  done  at  Rome,  which 
gave  them  an  opportunity  to  be  abfent. 

And  becaufe  the  greatetl  regard  is  to  be  had  in  the 
choice  of  the  perfons,  who  ought  to  be  fuch  as  are 
well  acquainted  with  the  fubjeft  upon  which  they  dif- 
courfe ;  in  thefe  dialogues  of  Cicero,  the  two  principal 
difputants  are  Craffus  and  Antony,  the  greateft  orators 
of  that  age,  and  therefore  the  moll  proper  perfons  to 
difpute  upon  the  quahfications  necelTary  for  their  art. 
One  would  think  it  fcarce  neceiTary  to  obferve,  that 
tlie  conference  fhould  be  held  by  perfons  who  lived  at 
the  fame  time,  and  fo  were  capable  to  converfe  toge- 
ther. But  yet  fome  good  writers  have  run  into  the 
impropiiety  of  feigning  dialogues  between  perfons  who 
hved  at  diftant  times.  Plato  took  this  method,  in 
which  he  has  been  followed  by  Macrobius.     But  others, 
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Dialogue,  who  have  been  willing  to  bring  perfons  to  difcourfe 
— V  '  together,  who  lived  in  different  ages,  without  fuch  in- 
confiftency,  have  wrote  dialogues  of  the  dead.  Lucian 
has  made  liimfelf  molt  remarkable  in  this  way.  As  to 
the  number  of  perfons  in  a  dialogue,  they  may  be  more 
or  lefs ;  fo  many  as  can  conveniently  carry  on  a  con- 
verlation  v.ithout  diforder  or  confullon  may  be  ad- 
rriitted.  Some  of  Cicero's  dialogues  have  only  two, 
others  tliree  or  more,  and  thofe  concerning  an  orator 
feven.  And  it  is  convenient  they  Ihould  all,  in  fome  re- 
f;)efts,  be  perfons  of  different  charafters  and  abilities  ; 
%'.hich  contributes  both  to  the  variety  and  beauty  of 
the  difcourfe,  like  the  different  attitudes  of  figures  in 
a  pidure.  Thus,  in  Cicero's  dialogues  lail-mentioned, 
Craffus  excelled  in  art,  Antony  principally  for  the  force 
of  his  genius,  Catullus  for  the  purity  of  his  ftyle,  Sce- 
vola  for  his  fliill  in  the  law,  Cielar  for  wit  and  humour ; 
and  though  Sulpitius  and  Cotta,  who  were  young  men, 
were  both  excellent  orators,  yet  they  differed  in  their 
manner.  But  there  fliould  be  always  one  chief  perfon, 
ivho  is  to  have  the  main  part  of  the  converfation  ;  like 
the  hero  in  an  epic  poem  or  a  tragedy,  who  excels  the 
rell  in  adlion  ;  or  the  principal  figure  in  a  picture, 
which  is  moft  confpicuous.  In  Plato's  dialogues,  this 
is  Socrates ;  and  Craffus  in  thofe  of  Cicero  above- 
mentioned. 

It  is  ufual  likenife,  in  the  introduiEtions,  to  acquaint 
us  with  the  occafion  of  the  difcourfe.  Indeed  this  is 
not  always  mentioned  ;  as  in  Cicero's  dialogue  of  the 
parts  of  oratory,  where  the  fon  begins  immediately 
^vith  defiring  his  father  to  inffruft  him  in  the  art.  But 
it  is  generally  taken  notice  of,  and  moft  commonly 
reprefented  as  accidental.  The  reafon  of  which  may 
be,  that  fuch  difcourfes  appear  moft  natural  ;  and 
may  likewife  afford  fome  kind  of  apology  for  the 
writer  In  managing  his  different  charafters,  fince  the 
greateft  men  may  be  fuppofed  not  always  to  fpeak  with 
the  utmoft  exadnefs  in  an  accidental  converfation. 
Thus  Cicero,  in  iris  dialogues  concerning  an  orator, 
makes  Craffus  occafionally  fall  upon  the  fubjecl  of 
oratory,  to  divert  the  company  from  the  melancholy 
thoughts  of  what  they  had  been  dilcourfing  of  before, 
with  relation  to  the  public  dilorders,  and  the  dangers 
i\ith  threatened  their  country.  But  the  introduftion 
ought  not  to  be  too  long  and  tedious.  Mr  Addifon 
complains  of  this  fault  in  fome  authors  of  this  kind. 
"  For  though  (as  he  fays)  fome  of  the  finelf  treatifcs 
of  the  moft  polite  Latin  and  Greek  writers  are  in  dia- 
logue, as  many  very  valuable  pieces  of  French,  Italian, 
and  Engliili,  appear  in  the  fame  drels  ;  yet  in  fome  of 
them  there  is  fo  much  time  taken  up  in  ceremony,  that, 
before  they  enter  on  their  fubjeft,  the  dialogue  is  half 
over." 

2.  We  come  now  to  the  boi/i/  of  the  difcourfe,  in 
which  fome  things  relating  to  the  perfons,  and  others 
to  the  fubjeft,  are  proper  to  be  remarked. 

And  as  to  the  perfons,  the  principal  thing  to  be  at- 
tended to  is  to  keep  up  a  juftnefs  of  character  through 
the  whole.  And  the  diftinft  charaflers  ought  to  be 
fo  perfectly  obferved,  that  from  the  very  words  them- 
felves,  it  may  be  always  known  who  is  the  fpeaker. 
This  makes  dialogue  more  dithcult  than  fingle  defcrip- 
don,  by  reafon  of  the  number  and  variety  of  charafters 
which  are  to  be  drawn  at  the  fame  time,  and  each  of 
them  managed  with  the  greateft  propriety.     The  prin- 


cipal fpeaker  fliouId  nppear  to  be  a  i)i.rio;i  of  great  Diaio'4'"'- 
lenfe  and  wifdom,  and  bcft  acquainted  with  the  lub-  * 
jei.1.  No  qucflion  ought  to  be  alked  him,  or  objection 
ftarted  to  what  he  fays,  but  v,  hat  he  Ihould  fairly  an- 
fwer.  And  what  is  faid  by  the  reft  fliould  principally 
tend  to  promote  his  difcourle,  and  carry  it  through  in 
the  moft  artful  and  agreeable  manner.  When  tlie  argu- 
ment is  attended  with  dithculties,  one  other  perfon  or 
more  may  be  introduced,  of  equal  reputation,  or  near 
it,  but  of  different  fentiments,  to  oppofe  him,  and  main- 
tain the  contrary  fide  of  the  queftion.  This  gives  op- 
portunity for  a  thorough  examination  of  the  point  on 
both  fides  and  anfwering  all  objtflions.  But  if  the 
combatants  are  not  pretty  equally  matched,  and  ma- 
ftersofthe  fubjeit,  they  will  treat  it  but  fuperficialiy. 
And  through  the  whole  debate  there  ought  not  to  bv 
the  leaft  wrangling,  pceviihnefs,  or  obftinacy ;  nothing- 
but  the  appearance  of  good  humour  and  good  breeding, 
the  gentleman  and  the  friend,  with  a  readinefsto  fubmii. 
to  conviction  and  the  force  of  truth,  as  the  evidence  (hall 
appear  on  one  fide  or  the  other.  In  Cicero,  thefe  trto 
charafters  are  Craffus  and  Antony.  And  from  them 
]\Ir  Addifon  feems  to  have  taken  his  Philander  and 
Cynthio  in  his  Dialogues  upon  the  ufefulriefs  of  ancunt 
medals,  which  are  formed  pretty  much  on  Cicero's 
plan.  When  younger  perfons  are  prefent,  or  fuch 
who  are  not  equally  rjcquainted  with  the  fubje£t,  they 
fliould  be  rather  upon  the  enquiry  than  difpute  :  And 
the  queftions  they  afli  fhould  be  neither  too  long  nor 
too  frequent,  that  they  may  not  too  much  interrupt 
the  debate,  or  appear  over  talkative  before  wifer  and 
more  experienced  perfons.  Sulpitius  and  Cotta  fuftain 
this  charafter  in  Cicero,  and  Eugeniusan  Mr  Addifon. 
^*  nd  it  is  very  convenient  there  fliould  be  one  perfou 
of  a  witty  and  jocofe  humour,  to  enliven  the  dilcourle 
at  proper  feafons,  and  make  it  the  more  entertaining, 
efpecially  when  the  dialogue  is  drawn  out  to  any  con- 
fiderable  length.  Ca;far  has  this  part  in  Cicero.  And 
in  Mr  Addifon,  Cynthio  is  a  perfon  of  this  turn,  and 
oppofes  Philander  in  a  merry  way.  Mr  Addifon's  fub- 
jeft  admitted  of  this :  but  the  lerioulneis  and  gravity 
of  Cicero's  argument  required  a  different  fpeaker  for 
the  jocofe  part.  Many  perfons  ought  not  to  fpeak  im- 
mediately after  one  another.  Horace's  rule  for  plays  is  : 

To  crowd  the  ftage  is  odious  and  abfurd. 
Let  no  fourth  aftor  ftrive  to  fpeak  a  word. 

Though  Scaliger  and  others  think  a  fourth  perfon  may 
fometimes  be  permitted  to  fpeak  in  the  fame  fcene  with- 
out confufion.  However,  if  this  is  not  commonly  to  be 
allowed  upon  the  ftage,  where  the  aftors  are  prefent, 
and  may  be  diftinguiflied  by  their  voice  and  habit ; 
much  lefs  in  a  dialogue,  where  you  have  only  their 
names  to  diftinguifli  them. 

With  regard  to  the  fubjcB,  all  the  arguments  fliould 
appear  probable  at  leaft,  and  nothing  be  advanced 
which  may  feem  weak  or  trivial.  There  ought  alfo  to 
be  an  union  in  dialogue,  that  the  dilcourfe  may  not 
ramble,  but  keep  up  to  the  main  dcfign.  Indeed,  Ihort 
and  pleafant  digreffions  are  fometimes  allowable  for 
the  eafe  and  entertainment  of  the  reader.  But  every 
thing  fhould  be  fo  managed,  that  he  may  ftill  be  able 
to  carry  on  the  thread  of  the  dilcourfe  in  his  mind,  and 
keep  the  main  argument  in  viciv,  till  the  whole  is  li- 
ni.'hed.     The  writers  of   dialogue    have    not  confined 
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their  difcouiIVs  to  any  certain  fpace  of  time  ;  but  ei- 
ther concluded  ihem  with  the  day,  or  broke  off  nhen 
their  fpeakers  have  been  tired,  and  reaffumed  tliem 
again  the  next  day.  Thus  Cicero  allows  two  days  for 
his  three  dialogues  concerning  an  orator ;  but  Mr  Ad- 
difon  extends  his  to  three  days,  allowing  a  day  for 
each.  Nor  has  the  fame  method  always  been  obferved 
in  compoling  dialogues.  For  fometimes  the  writer, 
by  way  of  narrative,  relates  a  dilcourfe  which  pafl'ed 
between  other  perfons.  Such  are  the  dialogues  of  Ci- 
cero and  IVIr  Addifon  laft  Jiientioued,  and  many  others 
both  of  the  ancients  and  moderns.  But,  at  other  times, 
the  fpeakers  are  introduced  in  perion,  as  talking  to 
«ach  crther.  This,  as  Cicero  obferves,  prevents  the 
frequent  repetition  of  thofe  words,  he  /aid,  and  he 
replied ;  and  by  placing  the  hearer,  as  it  were,  in  the 
converfation,  gives  him  a  more  lively  reprefentation  of 
the  dlfcourfe,  which  makes  it  the  more  affeding.  And 
therefore  Cicero,  who  wrote  his  dialogue  of  old  age  in 
this  manner,  in  which  Cato,  who  was  then  in  years, 
largely  recounts  the  fatisfadion  of  life  which  may  be 
enjoyed  in  old  age,  tells  his  friend  Atticus,  he  was 
himfelf  fo  affefted  with  that  difcourfe,  that  when  he 
reviewed  it  fometimes,  he  fancied  they  were  not  his  own 
words,  but  Cato's.  There  are  fome  other  dialogues  of 
Cicero,  ivritten  in  the  feme  way  ;  as  that  Of  friend jhip 
and  Of  the  parts  of  the  Oratory.  And  both  Plato  and 
Lucian  generally  chofe  this  method. 

Dialogue,  in  dramatic  compoiition.  See  Poetry, 
chap.  ii.  2  2.  23. 

DIALTH^A,  in  Phannacy,  an  unguent  much 
ufed  as  a  refolvent ;  fo  called  from  Alth/ea,  or  marfti- 
mallovvs,  which  is  the  principal  ingredient  in  it. 

DIALYSIS,  in  Grammar,  a  mark  orcharatfer,  con- 
fiiling  of  two  points,  ••,  placed  over  two  vowels  of  a 
word,  in  order  to  feparate  them,  becaufe  otherwife  they 
would  make  them  a  diphthong,  as  Mnfa'k,  &c. 

DIAMASTIGOSIS,  a  feilival  at  Sparta  in  honour 
-of  Diana  Orthia,  which  received  that  name  xvd  rov 
fcsenyoui',  from  whipping,  becaufe  boys  were  whipped 
before  the  altar  of  the  goddefs.  Thefe  boys,  called 
BomonicK,  were  originally  free-born  Spartans,  but  in 
the  more  delicate  ages  they  were  of  mean  birth,  and 
generally  of  a  flavilh  oiigin.  This  operation  was  per- 
formed by  an  officer  in  a  fevere  and  unfeeling  manner ; 
and  that  no  corapaflion  (hould  be  raifed,  the  priert 
flood  near  the  altar  with  a  fmall  light  Ilatue  of  the  god- 
defs, which  fuddenly  became  heavy  and  infupportable 
if  the  la(h  of  the  ^vhip  was  more  lenient  or  lefs  rigo- 
rous. The  parents  of  the  cliildren  attended  the  folem- 
nity,  and  exhorted  them  not  to  commit  any  thing  either 
by  fear  or  groans,  that  might  be  univorthy  of  Laconian 
education.  Thefe  flagellations  were  fo  fevere,  that  the 
blood  gufhed  in  profufe  torrents,  and  many  expired 
under  the  lafh  of  the  whip,  without  uttering  a  groan, 
or  betraying  any  aiarks  of  fear.  Such  a  death  was 
reckoned  very  honourable  ;  and  the  corpfe  was  buried 
■with  much  folemnity  with  a  garland  of  flowxrs  on  its 
head.  The  origin  of  this  feftival  is  unknown.  Some 
fuppofe  that  Lycurgus  firft  inflituted  it  to  inure  the 
youth  of  Lacedemon  to  bear  labour  and  fatigue,  and 
render  them  infenfible  to  pain  and  wounds.  Others 
maintain,  that  it  is  a  mitigation  of  an  oracle,  which 
ordered  that  human  blood  fliould  be  (bed  on  Diana's 
"il^ar  ;  and  according  to  their  opinion,  Orefles  firfl    in- 
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troduced  that  barbarous  cuftom,  after  he  had  brought  Diamete-ri 
the  ilatue  of  Diana  Tuurica  into  Greece.      There  is  P'""'""'- 
another    tradition  which  mentions,    that   Paufanias,   as         * 
he  was  offering  up  prayers  and  facrifices  to  the  gods, 
befoi'e  he  engaged  with  Mardonius,  was  fuddenly   at- 
tacked by  a  number  of  Lydians,  who  dillurbed  the  fa- 
crifice,  and  were  at  lall  repelled  with  ftaves  and  Hones, 
the  only  weapons  with  which  the  Lacedemonians  were 
provided  at  that  moment.      In  comn'iemoration  of  this, 
therefore,  that  whipping  of  boys  was  inllituted  at  Spar- 
ta, and  after  that  the  Lydian  proceflion. 

DIAMETER,  in  Ccomelni,  a  right  line  pafTing 
through  the  centre  of  a  circle,  and  terminated  at 
each  lide  by  the  circumference  thereof.  See  Geo- 
metry. 

DIAMOND,  the  moll  highly  valued  of  precious 
ftones.  The  fineft  diamonds  are  perfetlly  tranfparent 
and  colourlels,  of  a  regular  form,  and  entirely  free  from 
flaws  and  veins.  They  have  been  dillinguiihed  by  la- 
pidaries into  oriental  and  occidental.  But  thefe  terms 
are  not  exprcflive  of  the  country  from  which  they  are 
brought,  but  merely  of  their  qualities  and  value,  the 
oriental  being  reckoned  the  fineft  and  hardeft,  and  the 
occidental  of  inferior  value.  See  CHEMIbTRY  and  . 
Mineralogy  Index. 

Cornifh  Diamond,  a  name  given  by  many  to  the  rock 
cryftals  found  in  the  mines  of  tin  in  Cornwall.  Thefe 
cryftals  are  ufually  bright  and  clear,  and  are  found 
moft  frequently  in  the  form  of  an  hexangular  co- 
lumn terminated  at  each  end  by  an  hexangular  pyra- 
mid. 

Rofe  Diamond  is  one  that  is  quite  flat  underneath, 
with  its  upper  part  cut  in  divers  little  faces,  ufually  tri- 
angles, the  uppeimoft  of  which  terminate  in  a  point.— 
In  rofe  diamonds,  the  depth  of  the  ftone  from  the  bafe 
to  the  point  mud  be  half  the  breadth  of  the  diameter 
of  the  bale  of  the  flone.  The  diameter  of  the  crown 
muft  be  -f  of  the  diameter  of  the  bafe.  The  perpen- 
dicular, from  the  bafe  to  the  crown,  muft  be  3-  of  the 
diameter  of  the  ftone.  The  lozenges  which  appear  in 
all  circular  role  diamonds,  will  be  equally  divided  by 
the  ribs  that  form  the  crown  ;  and  the  upper  angles  or 
facets  will  terminate  in  the  extreme  point  of  the  ftone, 
and  the  lower  in  the  bafe  or  girdle. 

Rough  Diamond,  is  the  ftone  as  nature  produces  it 
in  the  mines. 

A  rough  diamond  muft  be  chofen  uniform,  of  a  good 
fliape,  tranfparent,  not  quite  white,  and  free  of  flaws 
and  ftiivers.  Black,  rugged,  dirty,  flawey,  veiny  ftones, 
and  all  fuch  as  are  not  fit  for  cutting,  they  ufe  to  pound 
in  a  fteel  mortar  made  for  that  purpofe  ;  and  when  pul- 
verized, they  ferve  to  faw,  cut,  and  polifli  the  reft. 
Shivers  are  occafioned  in  diamonds  by  this,  That  the 
miners,  to  get  them  more  eafily  out  of  the  vein,  which 
winds  between  two  rocks,  break  the  rocks  with  huge 
iron  levers,  which  ihakes,  and  fills  the  ftone  with  cracks 
and  (liivers.  The  ancients  had  two  miilaken  notions 
with  regard  to  the  diamond  :  the  firft,  That  it  became 
foft,  by  fteeping  it  in  hot  goats  blood  •,  and  the  iecond, 
that  it  is  malleable,  and  bears  the  hammer.  Experience 
ihows  us  the  contrary  ;  there  being  nothing  capable  of 
mollifying  the  hardnefs  of  this  ftone  ;  though  its  hard- 
nefs  be  not  fuch,  that  it  will  endure  being  ftruck  at  plea- 
fure  with  the  hammer. 

Fadilious  Diamonds.     Attempts  have  been  made  to 

produce 
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Disn-.onc?,  producc  nitificinl  diamonds,  but  ^vith  no  great  fuccefs. 
Diana.  — Thofe  made  in  France  called  temple  diiwwnels,  on  ac- 
•  count  of  the  Temple  at  Paris,  where  the  bed  of  them 
are  made,  fall  vallly  ihort  of  the  genuine  ones ;  accor- 
dingly they  are  but  little  valued,  though  the  confump- 
tion  thereof  is  pretty  confiderable  for  the  habits  of  the 
adors  on  the  ftage,  &c.     See  Pasti:s. 

Diamond,  in  the  glafs  trade,  an  inrtiuraent  ufed  for 
fquaring  the  large  plates  or  pieces  j  and,  among  gla- 
ziers, for  cutting  their  glafs. 

Thefe  forts  of  diamonds  are  differently  fitted  up. 
That  ufed  for  large  pieces,  as  looking  glaffes,  &c.  is 
fet  in  an  iron  ferril,  about  two  inches  lon^,  and  a  quar- 
ter of  an  inch  in  diameter  ;  the  cavity  ot  the  tcrril  be- 
ing filled  up  with  lead,  to  keep  the  diamond  firm  :  there 
is  alfo  a  handle  of  box  or  ebony  fitted  to  the  ferril,  for 
holding  it  by. 

Diamond,  in  IJeraldnj,  a  term  ufed  for  expreffin'g 
the  black  colour  in  the  atchievements  of  peerage. 

Guillim  does  not  approve  of  blazoning  the  coats  of 
peers  by  precious  ilones  inftead  of  metals  and  colours ; 
but  the  E'lglifh  praftice  allows  it.  Morgan  fays  the 
diamond  is  an  emlilem  of  fortitude. 

DIANx\,  the  goddefs  of  hunting.  According  to 
Cicero,  there  were  three  of  this  name  j  a  daughter  of 
Jupiter  and  Prolerpine,  who  became  mother  of  Cupid  ; 
a  daughter  of  Jupiter  and  Latona  ■,  and  a  daughter  of 
Upis  and  Glaure.  The  fecond  is  the  moft  celebrated, 
and  to  her  all  the  ancients  allude.  She  was  born  at 
the  fame  birth  as  Apollo  :  and  the  pains  which  flie  law 
her  mother  iuffer  during  her  labour  gave  her  fuch  an 
averfion  to  marriage,  that  flie  obtained  of  her  father  to 
live  in  perpetual  celibacy,  and  to  prelide  over  the  tra- 
vails of  women.  To  faun  the  focicty  of  men,  flie  de- 
voted herfelf  to  hunting  ;  and  was  always  accompanied 
by  a  number  of  chofen  virgins,  who,  like  herfelf,  ab- 
jured the  ufe  cf  marriage.  She  is  reprefented  with  a 
quiver  and  attended  with  dogs,  and  fometimes  dra^vn 
in  a  chariot  by  two  white  flags.  Sometimes  llie  ap- 
pears with  wings,  holding  a  lion  in  one  hand,  and  a 
panther  in  the  other,  with  a  chariot  drawn  by  two 
heifers,  or  two  horfes  of  different  colours.  She  is  re- 
prefented as  tall ;  her  face  has  fomething  manly  ;  her 
legs  are  bare,  well  ihaped,  and  ftrong  ;  and  her  feet  are 
covered  with  a  bulkin  worn  by  huntreiTes  among  the 
ancients.  She  received  many  furnanies,  part'cularly 
from  the  places  where  her  worlhip  was  eflablillied,  and 
from  the  functions  over  which  flie  prefided.  She  was 
called  Liicina,  Ilijthia,  or  Juno  Proniiba,  when  invoked 
by  women  in  childbed  •■,  and  Trhia  when  ivorfliippej 
in  the  Croffways,  where  her  ftatues  were  generally 
creeled.  She  was  fuppofed  to  be  the  fame  as  the  moon 
and  Proferpine  or  Hecate,  and  from  that  circumftance 
Ihe  was  called  Triforwis  ;  and  fome  of  her  ilatues  re- 
prefented her  with  three  heads,  that  of  a  horfe,  a  dog, 
and  a  boar.  Her  power  and  functions  under  thefe  three 
charafters  have  been  beautifully  expreffed  in  thefe  tv,o 
verfes  : 

Tft-ret,  /iijlral,  nsrit,  Proferpina,  Luna,   Diana, 
Ima,  fuprema,  ftra.t,  fceptro,  fu/gore,faghla. 

She  was  alfo  called  Agrotera,  Orilhia,  Taurica,  Delia, 
Cijnthia,  Alicia,  &c.  She  was  fuppofed  to  be  the  fame 
as  the  His  of  the  Egyptians,  v.-hofe  worfliip  was  intro- 
duced into  Greece  with  that  of  OHris  under  the  name 
Vol.  VII.  Pait  I. 


of  Apollo.  When  Typhon  waged  war  againft  the  gods, 
Diana  mctamorphofed  herfelf  inco  a  cat  to  avoid  his 
fury.  She  is  generally  known,  in  the  figures  that  re- 
prefent  her,  by  the  crefccnt  on  her  head,  by  the  dogi 
ivhich  attend  her,  and  by  her  hunting  habit.  The 
moll  famous  of  her  temples  was  that  of  Ephefus,  which 
was  one  of  the  fevcn  wonders  of  the  world  :  (See  Ephe- 
sus.)  She  was  there  reprefented  with  a  great  number 
of  brealls,  and  olher  fymbols,  which  iignified  the  earth 
or  Cybele.  Though  ihe  was  the  patronef'.  of  chaflity, 
yet  Ihe  forgot  her  dignity  to  enjoy  the  company  of 
Endymicn,  and  the  very  familiar  favours  ivhich  (lie 
granted  to  Pan  and  Orion  are  well  known  :  (See  Es- 
DTMION,  Pan,  Orion).  The  inhabitants  of  Taurica 
were  particularly  attached  to  the  worfhip  of  thb  god- 
defs, and  they  cruelly  offered  on  her  altar  all  the 
llrangers  that  were  (hipwrecked  on  their  coafts.  Her 
t,enip!e  in  Aricia  was  ferved  by  a  prieft  who  had  alwavs 
murdered  his  predecelVor ;  and  the  Lacedemonians 
yearly  offered  her  human  viflims  till  the  age  of  Lycur- 
gus,  who  changed  this  barbarous  cullom  for  the  lacri- 
fice  of  riagellation.  The  Athenians  generally  offered 
her  goats ;  and  others  a  ivhite  kid,  and  fometimes  a 
boar  pig  or  an  ox.  Among  plants,  the  poppy  and 
the  dittany  ivere  facred  to  her.  She,  as  well  as  her 
brother  Apollo,  had  fome  oracles ;  among  ivhich  thofe 
of  Il,gypt,  Cilicia,  and  Ephefus,  are  the  mofl  known. 

DIAN7E  AKr.OR,  or  vVrdor  Lun.*.,  in  Clicmi/ln/, 
the  beautiful  arborelccnt  form  of  filver,  dillolved  in 
nitric  acid,  and  precipitated  by  another  metal ;  fo 
called  from  its  refembling  the  trunk,  branches,  leaves, 
&c.  of  a  tree.     See  Chemistry  Index. 

DiANM  Taniini,  in  Jlncient  Ge^graphj,  a  promon^ 
toiy  of  Bithynia  :  now  Scutari,  a  citadel  oppofite  ta 
Conftantinople,  on  the  eall  fide  of  the  Bofphorus 
Thracius. 

DiANjB  Por/us,  a  port  of  Corfica,  fituated  between 
Aleria  and  Mariana,  on  the  eafl:  fide. 

DIANDRI A  (troni  fli5,  twice,  and  an?^,  a  man\  the 
hame  of  the  fccoud  clafs  in  Linntc-us's  fexual  fyftem, 
confifting  of  hermaphrodite  plants  ;  ivhich,  as  the 
name  imports,  have  flowers  with  two  ftamhia  or  male 
organs. 

The  orders  in  this  clafs  are  three,  derived  from  the 
number  of  llyles  or  female  parts.  Moft  plants  with 
two  flaminahave  one  ftyle  ■,  as  jeffamine,  lilach,  pri\et, 
veronica,  and  ballard  alaternus ;  vernal  grafs  has  two 
ily'esj  pepper,  three. 

DIANIUM,  \\\  Ancient  Geography,  a  town  of  the 
Conteftani,  in  the  Hither  Spain  ;  fam.ous  for  a  temple 
of  Diana,  whence  the  name  :  no'v  Denia,  a  Imali 
town  of  Valencia,  on  the  Mediterranean.  Alfo  a 
promontory  near  Dianium  :  now  El  Caho  Martin, 
four  leagues  from  Denia,  njnning  out  into  the  Medi- 
terranean. 

DIANTHERA,  a  genus  of  plants  belonging  to 
the  diandria  clafs,  and  in  the  natural  method  ranking 
under  tlie  40th  oxAtx,Perfonatte.   See  Botany  Index. 

DIANTHUS,  CLovK  gili.iflower,  carnation, 
PIN.'-;,  svv'ei:t-\villiam,  &c.  a  genus  of  plants  be- 
longing to  the  decandria  clafs,  and  in  the  natural  me- 
thod ranking  under  the  22d  order,  Canjopliyllei.  "See 
Botany  Index. 

There  are  a  great  number  of  fpecies  ;  but  not  more 

tlxan  four  that  ha\x  any  qonfiderable   beauty  as  g:irdea 
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Pitnthiu.  flcwers,  each  of  which  fuvnifhes  fome  beautiful  varlc- 
"^"^ ties.  I.  The  caiyopl'jllus,  or  clove  gilliflovver,  inclu- 
ding all  the  varieties  of  carnation.  It  rifes  with  many 
/itort  trailing  (lioots  from  the  root,  garnifhed  with  long, 
very  narrow,  evergreen  leaves  ;  and  amidlt  them  up- 
right ilender  flower-italk"!,  from  one  to  three  feet  high, 
emitting  many  fide  fhoots ;  all  of  which,  as  well  as  the 
main  (talk,  are  terminated  by  large  folitary  flowers, 
having  ftort  oval  fcalcs  to  the  calyx,  and  crenated  pe- 
tals. The  varieties  of  this  are  very  numerous,  and 
unlimited  in  the  diveriity  of  flowers.  2.  The  dcl- 
toides,  or  common  pink,  rifes  with  numerous  ihort 
leafy  Ihoots  crowning  the  root,  in  a  tufted  head  clofe 
to  the  ground,  clofely  garnifhed  with  fmall  narrow 
leaves ;  and  from  the  ends  of  the  fhoots  many  ereft 
flower-ilalks,  from  about  6  to  1 5  inches  high,  termi- 
nated by  folitary  flowers  of  different  colours,  lingle 
and  double,  and  fometimes  finely  variegated.  This 
fpecies  is  perennial,  as  all  the  varieties  of  it  commonly 
cultivated  alfo  are.  3.  The  Chineniis,  Chinefe  or  In- 
dian pink,  is  an  annual  plant  with  upright  firm  flower- 
ilalks,  branching  ereft  on  every  fide,  a  foot  or  15 
inches  high,  having  all  the  branches  terminated  by  fo- 
litary flowers  of  different  colours  and  variegations,  ap- 
pearing from  July  to  November.  4.  The  barbatus,  or 
bearded  dianthus,  commonly  called  fweet-williatn. 
This  rifes  with  many  thick  leafy  (hoots,  crowning  the 
root  in  a  cluffer  clofe  to  the  ground  ;  ganiiflied  with 
fpcar-fliaped  evergreen  leaves,  from  half  an  inch  to 
two  inches  broad.  The  Hems  are  upright  and  finn, 
branching  erect  two  or  three  feet  high,  having  all 
the  branches  and  main  ftem  crowned  by  numerous 
(lowers  in  aggregate  clufters  of  different  colours  and 
variegations. 

Culture.  Though  the  carnations  grow  freely  in  al- 
rnoft  any  garden  earth,  and  in  it  produce  beautiful 
flowers,  yet  they  are  generally  fuperior  in  that  of  a 
light  loamy  nature  j  and  of  this  kind  of  foil  the  florifts 
generally  prepare  a  kind  of  compoft  in  the  following 
manr.er,  efpecially  for  thofe  fine  varieties  which  they 
keep  in  pots.  A  quantity  of  loamy  earth  muft  be 
provided,  of  a  light  fandy  temperature,  from  an  up- 
land or  dry  paflure  field  or  common,  taking  the  top 
fpit  turf  and  all,  which  mull  be  laid  in  a  heap  for  a 
year,  and  turned  over  frequently.  It  muft  then  be 
mixed  with  about  one-third  of  rotten  dung  ot.old  hot- 
beds, or  rotten  neats  dung,  and  a  h'ttle  fea-fand,  form- 
ing the  whole  into  a  heap  again,  to  lie  three,  four,  or 
fix  months,  at  which  time  it  mil  be  excellent  for  ule  ; 
and  if  one  parcel  or  heap  was  mixed  with  one  of  thefe 
kinds  of  dungs,  and  another  parcel  with  the  other,  it 
will  make  a  change,  and  may  be  found  very  beneficial 
in  promotine,  the  flze  of  the  flowers.  This  compoft, 
or  any  other  made  ufe  of  for  the  purpofe,  ftiould  not 
be  .fifted,  but  only  well  broken,  with  the  fpade  and 
hands. — When  great  quantities  of  carnations  are  re- 
»]uired,  either  to  furnilh  large  grounds,  or  for  market, 
or  when  it  is  intended  to  raife  new  varieties,  it  is  eafily 
elTefted  by  fowing  fome  feed  annually  in  fpring,  in 
common  earth,  from  which  the  plants  will  rife  abun- 
dantly. Several  good  varieties  may  alfo  be  expefted 
from  the  plants  of  each  fowing  5  and  poillbly  not  one 
exaftly  like  thofe  from  which  the  feed  was  faved.  The 
fingle  flowers  are  ahvays  more  numerous  than  the  double 
enes  j  but  it  is  fioia  the  latter  only  th:it  iv«  ai«  to  i«« 
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lefl  our  varieties.  The  feafon  for  fowing  the  feed  is  Dianthuj, 
any  time  from  the  20th  of  March  to  the  15th  of  ~'~v— ^ 
April. — The  plants  generally  come  up  in  a  month  af, 
ter  fowing  :  they  muft  be  occafionally  weeded  and  wa- 
tered till  July,  when  they  will  be  fit  for  tranfplanting 
into  the  nurfery  beds.  Thefe  beds  muft  be  made 
about  three  feet  wide,  in  an  open  fituation  ;  and  ta- 
king advantage  of  moift  weather,  prick  the  plants 
therein  four  inches  afunder,  and  finifti  with  a  gentle 
watering,  which  repeat  occafionally  till  the  plants  have 
taken  good  root.  Here  they  muft  remain  till  Septem- 
ber, when  they  will  be  fo  well  advanced  in  growth  as 
to  require  more  room  j  and  ftiould  then  have  their 
final  tranfplantation  into  other  three  feet  \vidc  beds  of 
good  earth,  in  rows  9  inches  afundec,  where  they  are 
t«  be  placed  in  the  order  of  quincunx.  Here  they 
are  to  remain  all  winter,  until  they  flower,  and  have 
(Obtained  an  incrcafe  of  the  approved  varieties  of  doubles 
by  layers  ;  and  until  this  period,  all  the  culture  they 
require  is,  that  if  the  winter  ftiould  prove  very  fevere, 
an  occafional  ilielter  of  mats  will  be  of  advantage.  In 
fpring,  the  ground  muft  be  loofened  with  a  hoe  ;  they 
muft  be  kept  clear  from  weeds :  and  when  the  flower- 
ftalks  advance  they  are  to  be  tied  up  to  flicks,  efpe- 
cially all  thofe  that  promife  by  their  large  flower-pods 
to  be  doubles. 

The  only  certain  method  of  propagating  the  double 
varieties  is  by  layers.  The  proper  parts  for  layers  are 
thofe  leafy  (hoots  arlfing  near  the  crown  of  the  root, 
which,  when  about  five,  fix,  or  eight  inches  long,  are  of 
a  proper  degree  of  growth  for  layers.  The  general  lea-  ' 
fon  for  this  work  is  June,  July,  and  the  beginning  of 
Augurt,  as  then  the  flioots  will  be  arri\ed  at  a  proper 
growth  for  that  operation  ;  and  the  fooner  it  is  done 
after  the  fhoots  are  ready  the  better,  that  they  may 
have  fufticient  time  to  acquire  ftrength  before  winter ; 
thefe  laid  in  June  and  July  will  be  fit  to  take  oft" 
in  Auguft  and  September,  fo  will  form  fine  plants  in 
the  month  of  Odlober  The  method  of  performing 
the  work  is  as  follows.  Fivft  provide  a  quantity 
of  fmall  hooked  flicks  for  pegs.  They  muft  be  three 
or  four  inches  long  \  and  their  ufe  is  to  peg  the  layers 
down  to  the  ground.  Get  ready  alfo  in  a  barrow  a 
quantity  of  light  rich  mould,  to  raife  the  earth,  if 
neceffary,  round  each  plant,  and  provide  alio  a  (harp 
penknife.  The  work  is  begun  by  ftripping  off  all  the 
leaves  from  the  body  of  the  flioots,  and  (hortening 
thofe  at  top  an  inch  or  two  evenly.  Then  choofe  a 
ftrong  joint  on  the  middle  of  the  (hoot  or  thereabouts, 
and  on  the  back  or  under  fide  thereof,  cut  with  the 
penknife  the  joint  half  way  through,  directing  your 
knife  upwards  fo  as  to  flit  the  joint  up  the  middle,  al- 
moft  to  the  next  joint  above,  by  which  you  form  a 
kind  of  tongue  on  the  back  of  the  flioot ;  obferving 
tliat  the  fwelling  (kinny  part  of  the  joint  remaining  at 
the  bottom  of  the  tongue  mult  be  trimmed  off,  that 
nothing  may  obftruft  the  iffuing  of  the  fibres ;  for  the 
layers  always  form  their  roots  at  that  part.  This  done, 
loofen  the  earth  about  the  plant ;  and,  if  neceffary,  add 
fome  frefh  mould,  to  raife  it  for  the  more  ready  recep- 
tion of  the  layers  •,  then  with  yoiu  finger  make  a  hol- 
low or  drill  in  the  earth  to  receive  the  layer  5  which 
bend  horizontally  into  the  opening,  raifing  the  top  up- 
right, fo  as  to  keep  the  ga(h  or  flit  part  of  the  layer 
open  j  and,  -y^jth  one  of  tJie  hooked  -dicks,  peg  down 
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D'lantliits,  tl-.e  body  of  tte  layer,  to  fecure  it  in  its  proper  place 
Diapafon.  gj^j  pofition,  lliU  preferving  the  top  ereft  and  the  flit 
'~'~^'  open,  and  draw  the  earth  over  it  an  inch  or  two, 
bringing  it  clofe  about  the  ereft  part  of  the  Uioot ;  and 
T\hen  all  the  (hoots  of  each  plant  are  thus  laid,  give 
direftly  fome  water  to  fettle  the  earth  clofe,  and  the 
work  is  finifhed.  In  dry  weather  the  waterings  muft 
be  often  repeated,  and  in  five  or  fix  weeks  the  layers 
^vill  have  formed  good  roots.  'J'hey  mull  then  be  fe- 
parated  with  a  knife  from  the  old  plant,  gently  raifed 
out  of  the  earth  with  the  point  of  a  knife  or  trowel,  in 
order  to  preferve  the  fibrous  roots  of  the  layers  as  en- 
tire as  poffible  •,  and  when  thus  taken  up,  cut  off  the 
naked  ilicky  part  at  bottom  clofe  to  the  root,  and  trim 
the  tops  of  the  leaves  a  little.  They  are  then  ready 
for  planting  either  into  beds  or  pots.  In  November 
the  fine  varieties  in  pots  (hould  be  moved  to  a  funny 
ftieltered  fituation  for  the  winter  ;  and  if  placed  in  a 
frame,  to  have  occafional  proteftion  from  hard  froft,  it 
>  will  be  of  much  advantage.     In  the  latter  end  of  Fe- 

bruary, or  fome  time  in  March,  the  layers  in  the  fniall 
pots,  or  fuch  as  are  iu  beds,  fhould  be  tranfplanted  \vith 
balls  into  the  large  pots,  where  they  are  to  remain  for 
flower.  To  have  as  large  flowers  as  poiTible,  curious 
florlfts  clear  ofT  all  fide  fhoots  from  the  flower  Ixeni,  fuf- 
fering  only  the  main  or  top  buds  to  remain  for  floiver- 
ing.  When  the  flowers  begin  to  open,  attendance 
(bould  be  given  to  alM  the  fine  varieties,  to  promote 
their  regular  expanfion,  particularly  the  largeft  kinds 
called  burflers,  ^vhofe  flowers  are  fometimes  three  or 
four  inches  diameter.  Unlefs  thefe  are  aflilled  by  art, 
they  are  apt  to  burft  open  on  one  lide,  in  ^vhich  cafe 
the  flower  will  become  very  irregular  :  therefore,  at- 
tending every  day  at  that  period,  obferve,  as  foon  as 
the  calyx  begins  to  break,  to  cut  it  a  little  open  at  two 
other  places  in  the  indenting  at  top  ^vith  narrow-point- 
ed fciftars,  and  hereby  the  more  regular  expanfion  of  the 
petals  will  be  promoted  :  obferving,  if  one  fide  of  any 
flower  comes  out  faller  than  another,  to  turn  the  pot 
about,  that  the  other  fide  of  the  floxver  may  be  next  the 
fun,  which  ^vill  alfo  greatly  promote  its  regular  expan- 
fion. When  any  fine  flower  is  to  be  blown  as  large  and 
fpreading  as  pofiible,  florifts  place  fpreading  paper  col- 
lars round  the  bottom  of  the  flowers,  on  which  they 
may  fpread  their  petals  to  the  utmofl  expanfion.  Thefe 
collars  are  made  of  ftiff  white  paper,  cut  circular  about 
three  or  four  inches  over,  having  a  hole  in  the  middle 
to  receive  the  bottom  of  the  flouer,  and  one  fide  cut 
open  to  admit  it.  This  is  to  be  placed  round  the  bot- 
tom of  the  petals  in  the  infide  of  the  calyx,  the  leaves 
of  which  are  made  to  fpread  flat  for  its  fupport.  The 
petals  muft  then  be  dra\\Ti  out  and  fpread  upon  the  col- 
lar to  their  full  width  and  extent ;  the  longefl  ones  un- 
dermoft,  and  the  next  longeft  upon  thefe  j  and  fo  on  j 
obferving  that  the  collar  muft  nowhere  appear  wider 
than  the  flower  ;  and  thus  a  carnation  may  be  rendered 
very  large  and  handfome. 

Thefe  directions  will  anfwer  equally  well  for  the  pro- 
pagation of  the  pinks  and  fweet-williams,  though  neither 
^  of  thefe  require  fuch  nicety  in  their  culture  as  the  car- 

nations. 

DIAPASON,  in  Mujic,  a  mufical  interval,  by  which 
TOoft  authors  xvho  have  wrote  on  the  theory  of  mufic 
u^e  to  exprefs  the  octave  of  the  Greeks. 

Diapason,  among  the  mufical-inftrument-roakers,  a 
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kind  of  rule  or  fcale  whereby  they  adjuft  the  pipes  of  Dianaion 
their  organs,  and  cut  the  holes  of  their  hautboys,  flutes, 
&.C.  in  due  proportion  for  perioruiing  the  tones,  fcrai- 
tones,  and  concords,  juft. 

Di.ifASON  Diticx,  in  Miiftc,  a  kind  of  compound 
concord,  \vliereof  there  are  two  Ibrts ;  the  greater, 
which  is  in  the  proportion  of  10-3  ;  and  the  lelTer,  in 
that  of  16-5. 

DuPAsoN  Dinpenlc,  in  Miijtc,  a  compound  confo- 
nance  in  a  triple  ratio,  as  3-9,  This  interval,  fays 
iNIartianus  Capella,  confifts  of  9  tones  and  a  femitone  ; 
19  feraitones,  and  38  diefes.  It  is  a  fyraphony  made 
ivhen  the  voice  proceeds  from  the  firft  to  the  twelfth 
lound. 

Diapason  Diateffhroti,  in  Mtijic,  a  compound  con- 
cord founded  on  the  proportion  of  8  to  3.  To  this  in- 
terval Martianus  Capella  allows  8  tones  and  a  femitone  ; 
17  femitones,  and  34  diefes.  This  is  wiien  the  voice 
proceeds  from  its  firll  to  its  eleventh  lound.  The  mo- 
derns ivould  rather  call  it  the  eleventh. 

Diapason  Ditone,  in  Miijic,  a  compound  concord, 
whole  terms  are  as  10-4,  or  as  5-2. 

Diapason  Semiditonc,  in  MiiJic,  a  compound  concord^ 
whole  terms  ar;  in  the  proportion  of  12-5. 

DIAPEDESIS,  in  Medicine,  a  tranfudation  of  the 
fluids  through  the  fides  of  the  veffels  that  contain  them, 
occafioned  by  the  blood's  becoming  too  much  attenua- 
ted, or  the  pores  becoming  too  patent. 

DIAPENSIA,  a  genus  of  plants  belonging  to  the 
pentandria  clafs.      See  BoTAKY  Index. 

DIAPENTE,  in  the  ancient  mufic,  an  interval 
marking  the  fecond  of  the  concords,  and  with  the  dia- 
teffaron  an  oftave.  This  is  wliat  in  the  modern  mufic 
is  called  a  fifth. 

DIAPHANOUS,  an  appellation  given  to  all  tranf- 
parent  bodies,  of  fuch  as  tranfmit  the  rays  of  light. 

DIAPHORESIS,  in  Medicine,  an  elimination  of 
the  humours  in  any  part  of  the  body  through  the  pores 
of  the  Ikin.      See  PERSPIRATION. 

DIAPHORETICS,  among  phyficians,  all  medi^ 
cines  which  promote  perfpiration. 

DIAPHRAGM,  {Diaphragwa),  in  Anatomy,  a 
part  vulgarly  called  the  midriff,  and  by  anatomifts  fe/i- 
tuni  tranf-jerfiim.  It  is  a  ftrong  mufcular  fubftance,  fe- 
parating  the  breaft  or  thorax  from  the  abdomen  or 
lower  venter,  and  fervlng  as  a  partition  between  the 
abdominal  and  the  thoracic  vifcera.  See  Anatomy 
Index. 

It  was  Plato,  as  Galen  informs  us,  who  firft  called 
it  diaphragm,  from  the  verb  Six^^cerliiy,  to  feparate  or  he 
between  two.  Till  his  time  it  had  been  called  tp^na, 
from  a  notion  that  an  inflammation  of  this  part  produ- 
ced phrenzy  ;  which  is  not  at  all  warranted  by  expe- 
rience, any  more  than  that  other  tradition,  that  a  tranf- 
verfe  feftion  of  the  diaphragm  ivith  a  hvord  caufes  the 
patient  to  die  laughing. 

DI.".-PHORESIS,"(Aiay«5nin;),  in  Rhetoric,  Is  ufed 
to  exprefs  the  hefitation  or  uncertahity  of  the  fpeaker. 

We  have  an  example  iu  Homer,  where  Ulyfles,  go- 
ing to  relate  his  fufferings  to  Alcinous,  begins  thus  ; 

Ti  7rj»T«»  rt  S'  iiTi^x,  T(  0   v^nTtiv  xxru^i^a  ? 
^luid primum,  quid  deindc,  quid pojircmo  alloquar  ? 

This  figuie  is  moft  natui'ally  placed  in  the  exordium 
or  introduftion  to  a  difcourfe.     See  Doubting. 

Ee2  DIARBECK, 
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r)isr>)cck.  DIARBECK,  or  DiARBEKR,  an  exteniive  pro- 
•—^/—-^  niice  of  Eartcrii  Afiatic  Turkey  ;  comprehending,  in 
its  ktefl  extent,  Dinrhetr,  properly  fo  called,  Jerack  or 
Chaldea,  and  Ciinlifian,  iv'.iich  were  the  ancient  coun- 
tries of  Mefopotami?.,  Chaldea,  and  Affyria,  with  Ba- 
bylon. It  is  called  Diarbeck,  Diarteier,  or  Diarbekr,  as 
lignifying  the  "  duke's  country,"  from  the  word  dityar 
"  a  duke',  and  bekr,  "  country."  It  extends  along  the 
banks  of  the  Tigris  and  Euph.rates  from  north  north- 
^vcft  to  fouthean.  that  is,  from  Mount  Taurus,  ivhich 
divides  it  from  Turcomania  on  the  north,  to  the  inmoft 
recefs  of  the  Perlian  gulf  on  the  fouth,  about  600 
iniles  ;  and  from  ealt  to  iveft,  that  is,  from  Perlia  on 
the  eail  to  Syria  and  Arabia  Deferta  on  the  ^veif,  in 
fome  places  2C0,  and  in  others  about  300  miles, 
but  in  the  fouthern  or  lower  parts  not  above  150.  As 
extending  alfo  from  the  30th  to  the  3Sth  degree  of 
latitude,  it  lies  under  part  of  the  fifth  and  fixth  cli- 
mates, Tvhofe  longeft  day  is  about  14  hours  and  a  half, 
and  fo  in  proportion,  and  confequeutly  enjoys  a  good 
temperature  of  air,  as  well  as,  in  the  greater  part  of  it, 
a  rich  and  fertile  foil.  There  are  indeed,  as  in  all  hot 
countries,  fome  large  deferts  in  it,  which  produce  no 
fuftenance  for  men  or  cattle,  nor  have  any  inhabitants. 
Being  a  confiderable  frontier  towards  the  kingdom  of 
Perfia,  it  is  very  well  guarded  and  fortified  ;  but  as  for 
thoi'e  many  cities  once  fo  renowned  for  their  greatnefs 
and  opulence,  they  are  at  prefent  almoft  dwindled  into 
heaps  of  ruins.  Bagdad,  MouiTul,  Caramed,  and  a 
few  more,  indeed  continue  to  be  populous  and  ivealthy  ; 
but  the  reft  can  fcarce  be  called  by  any  other  name 
than  that  of  forry  places.  The  rivers  Euphrates 
and  Tigris  have  almofl  their  whole  courfe  through  this 
country. 

Diarbcck  Proper  is  bounded  on  the  north  by  Turco- 
mania, on  the  weft  by  Syria,  on  the  fouth  by  part  of 
Arabia  Deferta  and  Irack  Proper,  and  on  the  eaft 
by  Curdiftan.  It  was  named  by  Mofes  Padan-Aram  ; 
the  latter  being  the  general  name  of  Syria  ;  and  the 
former  fignifying  fruitful,  a  proper  epithet  for  this 
country,  which  is  really  fo  to  a  very  high  degree,  e- 
fpecially  on  the  northern  fide,  %vhere  it  yields  corn, 
wine,  oil,  fruits,  and  all  neceffaries  of  life  in  great  abun- 
dance. Formerly  it  was  the  refidence  of  many  famed 
patriarchs,  yet  was  overrun  with  the  grolTeft  idolatry, 
not  only  in  the  time  of  Abraham's  coming  out  of  it, 
and  Jacob's  fojourning  in  it,  but  likewife  during  the 
time  it  continued  under  the  dominion  of  the  Aflyrians, 
Babylonians,  Medes,  Perfians,  and  Romans.  It  re- 
ceived indeed  the  light  of  the  golpel  foon  after  our 
Saviour's  afcenfion,  from  St  Thaddteus,  who  is  faid 
to  have  been  fent  thither  by  St  Thomas,  at  the  requeft 
of  Abgarus  king  of  Edefla.  This  account,  together 
with  that  monarch's  letter  to  Jefus  Chiill,  we  have 
from  Eufebius,  who  took  it  from  the  archives  of  that 
city ;  and  the  whole  had  paffed  current  and  uncon- 
tradicted for  many  ages,  till  our  more  enlightened  mo- 
derns found  reafons  to  condemn  it ;  but  whether  right 
or  wrong,  it  plainly  appears  that  Chridianity  fiourilh- 
ed  here  in  a  moft  eminent  manner,  till-  its  purity  was 
fuUied  about  the  beginning  of  the  fixth  century  by 
•  the  herefy  of  the  Jacobites,  whofe  patriarch  ftill  re- 
fides  here,  with  a  jurifdidion  over  all  that  feft  in  the 
Turkifli  dominions. 

DJaibev;!'.  P-'opgr    is   a   beglerbsgate,   under  which 


are  reckoned  twelve  fangiacs ;  and  tlie  principal  towns  Dl..r!)ckir. 
in  it  are,  Diarbcklr  or  Caramed,  Rika,   MoulTul,  Or-  — ~v      ■ ' 
fa  or  EdelTa,  Elbir,  Nifibis,   Gezir  Merdin,  Zlbin,   Ur 
of  the  Chaldees,  Amad,  and   Carafara  ;  but  all  now  of 
little  note  excepting  Diarbekir  and  Moutful. 

Dl.^RnKKlR,  the  capital  of  the  above  dillrift,  is 
fituated  hi  a  delightful  plain,  on  the  banks  and  near 
the  head  of  the  Tigris,  about  155  miles  or  15  cara- 
van days  journey  north-eaft  from  Aleppo,  in  latitude 
37°  35'>  ^^'^  longitude  40°  <^o' .  The  bridge  of  10 
arches  over  the  faid  river  is  faid  to  have  been  built  by 
the  order  of  Alexander  the  Great.  It  is  one  of  the 
richeft  and  moft  mercantile  cities  in  all  Afiatic  Tur- 
key ;  and  is  well  fortified,  being  encompafl'cd  with  a 
les,  double  wall,  the  outermoft  of  which  is  flankeJ,  with  72 
towers,  faid  to  have  been  raifed  in  memory  of  our  Saviour's 
72  difciplcs.  It  has  leveral  itately  piazzas  or  market- 
places, well  ftored  with  all  kinds  of  rich  raerchandile, 
and  I  2  magnificent  molques,  faid  to  have  been  formerly  ' 
Chiiftian  churches.  Its  chief  manufai^ture  is  the  drel- 
fing,  tanning,  and  dying  of  goats  {kins,  commonly 
called  Tjirkeij  leather,  of  which  the  vent  is  almoll  in- 
credible in  many  parts  of  Europe  and  Afia  :  belides 
this,  there  is  another  of  dyed  fine  linen  and  cotton 
cloths,  which  are  nearly  in  the  fame  requeft.  The 
waters  of  the  Tigris  are  reckoned  extraordinary  for 
thofe  two  branches  of  trade,  and  give  red  leather  a 
finer  grain  and  colour  than  any  other.  There  is  a 
good  number  of  large  and  convenient  inns  on  both 
fides  of  the  river,  for  the  caravans  that  go  to  and  from 
Perfia ;  and  on  the  road  near  the  town  is  a  chapel  with 
a  cupola,  where  Job  is  faid  to  lie  buried.  This  place 
is  much  frequented  by  pilgrims  of  all  nations  and  re- 
ligions, and  a  Turkilh  hermit  has  a  cell  clofe  to  it. 
The  fair  fex,  who,  in  moft  other  parts  of  the  Turkilh 
empire,  are  kept  quite  immured,  and  confidered  as 
mere  flaves,  enjoy  here  an  extraordinary  liberty,  and 
are  commonly  feen  on  the  public  walks  of  the  city  in 
company  with  the  Chriftian  women,  and  live  in  great 
friendQiip  and  familiarity  with  them.  The  fame  is 
faid  of  the  men,  who  are  polite,  affable,  and  courteous, 
and  very  diflferent  from  what  they  aifeff  to  be,  efpe- 
cially  the  Turks,  in  other  cities  of  this  empire.  The 
city  is  under  the  government  of  a  bafha,  who  has  great 
power  and  very  large  dominions.  He  has  commonly 
a  body  of  20,000  horfe  under  him,  lor  repelling  the 
frequent  incurfions  of  the  Curdes  and  Tartars,  who 
always  go  on  horfeback  to  rob  the  caravans.  The  ad- 
jacent territory  is  very  rich  and  beautifiil  j  the  bread, 
wine,  and  fieili  are  excellent ;  the  fruits  exquifite,  and 
the  pigeons  better  and  larger  than  any  in  Europe. 

Mr  Ives,  who  paffed  through  this  city  in  1758,  in- 
forms us,  that  "  about  two  years  ago  it  was  very  po- 
pulous, its  inhabitants  amounting  to  400,000  fouls ; 
but  in  the  laft  year  300,033  died  either  by  cold  or 
famine.  The  Chriftians  refiding  in  the  city  before 
this  calamity  were  reckoned  to  amount  to  26,000,  of 
whom  20,000  died.  This  account  we  had  from  one 
of  the  French  milFionaries,  a  Capuchin,  who  alfo  faid, 
that  before  the  famine  the  city  contained  60,000  fight- 
ing men,  but  that  now  they  are  not  able  to  muftcr 
10,000.  He  affures  us,  that  the  houfes  and  ftreets, 
nay  the  very  mofques,  were  filled  with  dead  ;  that 
every  part  of  the  city  exhibited  a  dreadful  image  of 
death  5,  and    that  the    furviving   inhabitants  not  only 
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fj:airlicea  greedily  devoured  all  kinds  of  b.afts  brutes,  and  rcp- 
II  tiles,  but  alio  were  obliged  to  feed  on  liuni:in  bodies. 
P'-^l'"'*^-  ,  Yet,  in  the  midit  of  this  iccne  of  horror,  the  -/randees 
''~~~'  of  the  city  had  every  thing  in  plenty  ;  for  ihey  had 
taken  care  to  monopolize  vafl  quantities  of  corn,  which 
they  fold  out  to  the  other  inhabitants  at  molt  extra- 
vagant prices,  and  thereby  acquired  for  themfclves  im- 
menfe  fortunes.  Com  rofe  from  two  piallres  a  mea- 
fure  to  30,  60,  and  even  70,  in  the  fpace  of  fix  months, 
The  father  added,  that  the  very  fevere  winter  of  1756, 
and  the  locufls  In  1757,  were  the  caufes  of  this  dread- 
ful vifitation  :  for  by  reafon  of  the  fonner,  there  were 
but  few  acres  of  land  fown  with  corn  •,  and  by  the  lat- 
ter, the  fmall  crop  they  had  was  in  a  great  meafure 
deftroyed.  He  fpoke  of  the  feverity  of  that  winter  in 
terms  almoft  incredible  :  that  it  was  common  to  fee  the 
people  fall  dow^n  dead  in  the  ftreets  5  that  he  himfelf 
once  on  quitting  a  warm  room,  and  going  into  the 
open  air,  fell  down  motionlefs  j  and  that  his  brother,  in 
attempting  to  alTift  him,  met  with  the  fame  fate. 
This  account  of  the  effefts  of  cold  in  the  city  of  Di- 
arbekir,  which  lies  only  in  about  38*  north,  feems  at 
iirft  very  fuvprifmg  ;  but  confiderlng  that  the  place 
Ifands  on  a  riling  ground  in  the  midil  of  an  extenlive 
plain,  and  that  the  high  Curdiftan  mountains  lie  to 
the  fouth  and  eaft  of  it,  and  the  Armenian  or  Turco- 
manian  to  the  north,  whofe  heads  are  always  covered 
wiih  fnow,  and  even  now  in  July  fupply  the  city  with 
ice  ;  it  will  not  appear  at  all  improbable,  that  in  a  very 
fevere  winter,  fuch  as  that  was  in  1756,  the  inhabi- 
tants of  this  city  (liould  fo  feverely  feel  the  effects  of 
it.  Befides,  fuel  muft  have  been  extremely  fcarce, 
efpccially  among  the  poorer  fort,  as  nothing  of  this 
kind  is  produced  but  upon  the  mountains,  and  thefe 
lie  at  fuch  a  dillance  that  the  price  of  it  mufl  thereby 
be  greatly  enhanced." 

DIARRHOEA,  or  Looseness,  in  Medicine,  is  a 
frequent  and  copious  evacuation  of  liquid  excrement  by 
ilool.     See  Medicine  Index. 

DIARTHROSIS,  in  Anatonvi,  a  kind  of  articula- 
tion or  junAure  of  the  bones ;  which  being  pretty  lax 
affords  room  for  a  manifeft  motion.  The  word  comes 
from  J(a,  and  0.1^(01,  junBure,  ajjimblage.  It  is  oppof- 
ed  to  fynarthrofts,  ■wherein  the  articulation  is  fo  clofe 
that  there  is  no  fenfible  motion  at  all.  See  Anatomy, 
N°  2. 

DIARY,  a  term  fometimes  tried  few  a  journal  or  day- 
book, containing  an  account  of  every  day's  proceedings, 
'i'hus  we  fay,  diaries  of  the  weather,  &.c. 

Diary  Fever,  is  a  fever  of  one  day.  See  Ephe- 
mera. 

DIASCHISM,  among  mnficians,  denotes  the  differ- 
ence between  the  comma  and  enharmonic  diefis,  cora- 
monlv  called  the  /effer  comma. 

DIASCORDIUM,  in  Fharmacy,  a  celebrated 
compofition,  fo  called  ixoia  fcordium,  one  of  its  ingredi- 
ents.    See  Pharmacy. 

DIASTOLE,  among  phyficians,  fignifies  the  dila- 
tation of  the  heart,  auricles,  and  arteries  ;  and  (lands 
oppofed  to  the  systole,  or  contraftion  of  the  fame 
parts.     See  Anatomy  Index. 

Diastole,  in  Grammar,  a  figure  in  profody  where- 
by a  fyllable  naturally  fhort  is  made  long.  Such  is  the 
firft  fyllable  of  Priamides  ia.  the  follo^ving  verfe  of 
Virgil  : 
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yjtfjuc  hie  Priaiii'.Jcs  1  nihil  6  tibi,  amice,  rcliclum. 
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DIASYRMUS,  in  Riieloric,  a  kind  of  hyperbole,'^'-''"'"'"';- 
being  an  exaggeration  of  lome  low,  ridiculous  thing. 

DIATESSARON,  among  ancient  muficians,  a 
concord  or  harmonical  interval,  compofed  of  a  greater 
tone,  a  lefs  tone,  and  one  greater  fcmitone  ;  its  pro- 
portion in  numbers  is  as  4  ;  3. 

DIATONICK,  in  Miific,  (compounded  of  two 
Greek  words,  viz.  the  prepofition  ?«,  fignlfving  a  tran- 
fition  from  one  thing  to  another,  and  the  fubilantive 
T8>»5,  importing  a  given  degree  of  tenfion  or  mufical 
note),  is  indifferently  applied  to  a  fcale  or  gammut,  to, 
intervals  of  a  certain  kind,  or  to  a  fpecies  of  mufic, 
whether  in  melody  or  harmony,  compoled  of  thefe  in- 
tervals. Thus  we  fay  the  diatonick  feries,  a  diatonick 
interval,  diatonick  melody  or  harmony.  As  the  diato- 
nick fcale  forms  the  lyftem  of  diatonick  mufic,  and 
confitls  of  diatonick  intervals,  it  will  be  necelTarv,  for 
underftanding  the  former,  that  we  fliould  explain  the 
latter.     See  Interval. 

DIATRAGACANTH.in  P/W-ra«rA/,  a  name  ap- 
plied to  certain  powders,  of  which  gum  tragacanth  is 
the  chief  ingredient. 

DIBBLE,  or  DiCBER,  a  fimple  but  ufcful  inflru- 
ment  in  gardening,  uled  for  planting  out  all  forts  of 
young  plants,  &c. 

DIBBLING  WHEAT.     See  Acricultdre  Index. 

DIEIO,  or  Divio,  m  Ancient  Geography,  the  Divio- 
nenj.e  Cajlrnm  and  the  Divionnm  of  the  lower  age  :  a 
town  of  the  LIngones,  in  Gallia  Belgica  :  Dibionenfes 
the  people.  Now  Dijon  the  capital  of  Burgundy.  E. 
Long.  5.  5.  N.  Lat.  47.  15. 

DICE,  among  garaellers,  certain  cubical  pieces  of 
bone  or  ivory,  marked  with  dots  on  each  of  their 
faces,  from  one  to  fix,  according  to  the  number  of 
faces. 

Sharpers  have  feveral  ways  of  falfifying  dice,  i .  By- 
flicking  a  hog's  brillle  in  them,  fo  as  to  make  them 
run  high  or  low  as  they  pleafe.  2.  By  drilling  and 
loading  them  with  quickfilver ;  which  cheat  is  found 
out  by  holding  them  gently  by  two  diagonal  corners  : 
for  if  falfe,  the  heavy  fides  will  turn  always  down. 
3.  By  filing  and  rounding  them.  But  all  thefe  ways 
fall  far  fliort  of  the  art  of  the  dice-makers ;  fome  of 
whom  are  fo  dexterous  this  way,  that  your  fliarplng 
gamefler  will  give  any  money  for  them. 

Dice  formerly  paid  5s.  every  pair  imported,  with  an  ■ 
additional  duty  of  4s.  9T%jd.  for  every  20s.  value  upon 
oath  ;  but  are  now  prohibited  to  be  imported. 

DIC^ARCHUS,  a  fcholar  of  Ariliotle,  compof- 
ed  a  great  number  of  books  which  were  much  efleem- 
ed.  Cicero  and  his  friend  Pomponius  Atticus  valued 
him  higtily.  He  wrote  a  book  to  prove,  that  men 
fuffer  more  mifthief  from  one  another  than  from  all 
evils  beiide.  And  the  work  he  compofed  concerning 
the  republic  of  Lacedemon  was  extremely  honoured, 
and  read  every  year  before  the  youth  in  the  auembly 
of  the  ephori.  Geography  was  one  of  his  principal 
ftudies,  on  which  fcience  there  Is  a  fragment  of  a  trea- 
tife  of  his  flill  extant,  and  preferved  among  the  Vetcris 
geographiie  fcrifitorcs  mivores. 

DICHONDR  A,  a  genus  of  plants  belonging  to  the 
pcntandria  clafs  ;  and  in  the  natural  method  ranking, 
under  the  order  Cumpanacex.     See  Botany  Index. 

DICHOTOMOU.-. 
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DICHOTOMMUS,    in  Botany.      See    Botany 

Index. 

DICHOTOMY,  a  term  ufed  by  aftronomers  for 
that  vjliHiib  or  ajipearance  ol'  the  moon,  wherein  (he  is 
bifefled,  or  ftioivs.  juil  half  her  difk.  In  this  fituation 
the  moon  is  faid  to  be  in  a  quadrate  alpeft,  or  to  be  in 
her  quadrature. 

DICKER,  in  old  writers,  denotes  the  quantity  of 
ten  hides  of  ikins  whereof  20  made  a  laft  :  alio  lo  pair 
of  gloves,  ten  bars  of  iron,  and  the  like,  ^re  fometimes 
exprefled  by  the  term  dicker. 

DICKINSON,  Edmund,  a  celebrated  Englifli  phy- 
fician  and  chemift,  born  in  1624.  He  lludied  and 
took  his  degrees  at  Merton  college,  Oxford  ;  and  in 
1659  publilhcd  there  his  Delphi  Phccnici%antes  &.C.  a 
moll  learned  piece,  in  which  he  attempted  to  prove, 
that  the  Greeks  borrowed  the  llory  of  the  Pythian 
Apollo,  and  all  that  rendered  the  oracle  at  Delphos 
famous,  from  the  Holy  Scriptures,  and  the  book  of 
JoQiua  in  particular  :  a  work  that  procured  him  great 
reputation  both  at  home  and  abroad.  He  pra61ifed 
phyiic  firft  at  Oxford  j  but  removing  to  London  in 
16S4,  his  good  fortune  in  recovering  the  earl  of  Ar- 
lington from  a  dangerous  ficknefs,  procured  his  promo- 
tion to  be  phyfician  in  ordinary  to  Charles  II.  and 
to  his  houfehold.  As  that  prince  underflood  and  loved 
chemillry,  Mr  Dickinfon  grew  into  great  favour  at  court, 
and  was  continued  in  his  appointments  under  James 
II.  After  the  abdication  of  his  unfortunate  mailer, 
being  the»i  in  years,  and  afilifted  with  the  Hone, 
he  retired  from  praililice,  and  died  in  1 707.  He 
publifhed  many  other  things,  particularly  Plu/Jtca  i<e- 
tiis  et  vera,  &c.  containing  a  iyflem  of  philofophy, 
chiefly  framed  on  principles  coUefted  from  the  Mofaic 
hillory. 

DICTAMNUS,  WHITE  dittany,  or  Fraxinella  : 
A  genus  of  plants  belonging  to  the  decandria  clafs  ; 
i:nd  in  the  natural  method  ranking  under  the  26th 
order,  Multifdiquc^.     See  BoTANY  Index. 

DICTATOR,  a  magiftrate  at  Rome  invefled  with 
regil  authority.  This  olhcer  was  firft  cholen  'during 
the  Roman  wars  againft  the  Latins.  The  confuls  be- 
ino-  unable  to  raife  forces  for  the  defence  of  the  ftate, 
becaufe  the  plebeians  refufed  to  inlilt  if  they  were  not 
difcharged  of  all  the  debts  they  had  contrafled  with 
the  patricians,  the  fenate  found  it  neceffary  to  eleft  a 
new  magiftrate  with  abfolute  and  uncontrollable  power 
to  take  care  of  the  ftate.  The  dictator  remained  in 
oiRce  for  fix  months,  after  which  he  was  again  elefted 
if  the  affairs  of  the  ftate  feemed  to  be  defperate  ;  but 
if  tranquillity  was  re-eftabhlhed,  he  generally  laid  down 
his  power  before  the  time  was  expired.  He  knew  no 
fupertor  in  the  republic,  and  even  the  laws  xvere  fub- 
jefted  to  him.  He  vvas  called  diflator,  becaufe  di&us, 
named  by  the  conful,  or  quoniam  dtflts  ejus  pnrcbat  po- 
pulus,  becaufe  the  people  implicitly  obeyed  his  com- 
mand. He  was  named  by  the  conful  in  the  night 
viva  voce,  and  his  eleftion  was  confirmed  by  the  au- 
gurs. As  his  power  was  abfolute,  he  could  proclaim 
war,  levy  forces,  conduft  them  againft  an  enemy,  and 
dilhand  them  at  his  pleafure.  He  puniflied  as  he  pleafed, 
and  from  his  decifion  there  lay  no  appeal,  at  leaft  till 
latter  times.  He  was  preceded  by  24  liftors  with  the 
fafces  ;  during  his  admmiftratioD,  all  other  officers,  ex- 
cept the  tribunes  of  the  people,   were  fufpended,  and 
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he  was  the  mafle;-  of  the  republic.  But  aniidft  all  this  DicfUon, 
independence,  he  was  not  permitted  to  go  beyond  D'"'"""^ 
the  borders  of  Italy  ;  he  was  always  obliged  to  march  * 
on  foot  in  his  expeditions  ;  he  never  could  ride  in 
difficult  and  laborious  marches  without  prcvioufly  ob- 
taining a  formal  leave  from  the  people.  He  was  cho- 
fen  only  i\hen  the  ftate  was  in  imminent  danger  from 
foreign  enemies  or  inward  feditions.  In  the  time  of 
a  peftilence  a  dictator  was  fometimes  elected,  as  alio 
to  hold  the  comina,  or  to  celebrate  the  public  feftivals, 
or  drive  a  nail  into  the  capitol,  by  -ss-hich  fuperftitious 
ceremony  the  Romans  believed  that  a  plague  could 
be  averted,  or  the  progiefs  of  an  enemy  flopped.  This 
office,  fo  refpedable  and  illuftrlcus  in  the  firft  ages  of 
the  republic,  became  odious  Hy  the  perpetual  ufurpa- 
tions  of  Sylla  and  Julius  Cttfar  ;  and  after  the  death  of 
the  latter,  the  Roman  fenate  pafled  a  decree  which  for 
ever  after  forbade  a  diffator  to  exift  in  Rome.  The 
diftator,  as  loon  as  elefted,  chofe  a  fubordinate  of- 
ficer called  his  mafter  of  horfe,  mag'Jler  equitum.  This 
oflicer  was  refpeclable  :  but  he  was  totally  fubferx-ient 
to  the  will  of  the  diiflator,  and  could  do  nothing  with- 
out his  exprefs  order.  This  fubordination,  however, 
was  fome  time  after  removed  \  and  during  the  fecond 
Punic  war  the  mafter  of  the  horie  vvas  invcfted  with  a 
power  equal  to  that  of  the  dictator.  A  fecond  difta- 
tor  was  alfo  chofen  for  the  eledlion  of  magiftrates  at 
Rome  after  the  battle  of  Cann».  The  diftatorfhip 
was  originally  confined  to  the  patricians  \  but  the  ple- 
beians were  afterwards  admitted  to  fliare  it.  Titus 
Lartius  Fla\"us  was  the  firft  dictator,  in  the  year  of 
Rome,  253. 

DICTION,  the  phrafe,  elocution  or  flyle,  of  a 
writer  or  fpeaker.     See  Oratory,  N"  99 — 122. 

DICTIONARY,  in  its  original  acceptation,  is  the 
arranging  all  the  words  of  a  language  according  to  the 
order  of  the  alphabet,  and  annexing  a  definition  or  ex- 
planation to  each  word.  When  arts  and  fciences  began 
to  be  improved  and  extended,  the  multiplicity  of  tech- 
nical terms  rendered  it  neceffary  to  compile  dictionaries, 
either  of  fcience  in  general,  or  of  particular  fciences, 
according  to  the  views  of  the  compiler. 

DicTioNARr  of  the  Englijh  Language.  The  defign 
of  every  dictionary  of  language  is  to  explain,  in  the 
moll  accurate  manner,  the  meaning  of  every  word  j 
and  to  fliow  the  various  ways  in  which  it  can  be  com- 
bined -with  others,  in  as  far  as  this  tends  to  alter  its 
meaning.  The  diclionary  xvhich  does  this  in  the  moll 
accurate  manner  is  the  moll  complete.  Therefore  the 
principal  ftudy  of  a  lexicographer  ought  to  be,  to  dil- 
cover  a  method  ^vhich  will  be  bell  adapted  for  that 
purpofe.  Dr  Johnfon,  with  great  labour,  has  col- 
lecled  the  various  meanings  of  every  word,  and  quoted 
the  authorities  :  but,  would  it  not  have  been  an  im- 
provement if  he  had  given  im  accurate  definition  of 
the  precife  meaning  of  every  v\'ord  -,  pointed  out  the 
way  in  which  it  ought  to  be  employed  witii  the 
greatert  propriety ;  Ihowed  the  various  deviations  from 
that  original  meaning,  which  cuftom  had  fo  far  efta- 
bliftied  as  to  render  allowable  ;  and  fixed  the  pi-ecile 
limits  beyond  which  it  could  not  be  employed  u'ith- 
out  becoming  a  vicious  expreflion  ^  With  this  view,  it 
would  have  been  neceffary  to  exh.ib't  the  nice  di- 
ftinilions  that  take  place  between  words  which  are 
nearly  fynonymous.     Without  this,    many    words  can 
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Dictionary,  only  be  defined  in  fuch  a  manner,  as  that  they  muft 
'— Y"—*  be  confidered  as  exaftly  fynonymous.  We  omit  giv- 
ing any  quotations  from  Johnfon,  to  point  out  thefe 
defefts ;  and  ihall  content  ourfelves  with  giving  a 
few  examples,  to  lliow  how,  according  to  our  idea,  a 
dictionary  of  the  Englilh  language  ought  to  be  com- 
piled . 

IMMEDIATELY,  adv.  of  time. 

1.  Inllantly,  without  delay.  Always  employed  to 
denote  future  time,  and  never  part.  Thus,  ^ve  may 
fay,  /  w///  come  inimcdiaie/i/ ;  but  not,  /  nm  im- 
mediately come  from  fuch  a  flacc.  See  Presently. 

2.  Without  the  intervention  of  any  caufe  or  event ; 
as  oppofed  to  mediately. 

PRESENTLY,  adv.  of  time. 

1.  Inftantly,  without  delay  Exaftly  fynonymous 
with  immediately ;  being  never  with  propriety  em- 
ployed to  denote  any  thing  but  future  time. 

2.  Formerly  it  was  employed  to  exprefs  prefent  time. 
Thus,  The  koife  prefently  poffeffed  by  fuch  a  one, 
was  often  ufed  :  but  this  is  no;v  become  a  vicious 
expreflion  j  and  we  ought  to  fay.  The  houfe  poffef- 
ed  at  prefent.  It  differs  from  immediately  in  \.\ih, 
that  even  in  the  moft  corrupt  phrafes  it  never  can 
denote  paft  time. 

FORM.yi//^.  The  e.xternal  appearaiKC  of  any  ob- 
ject, when  confidered  only  with  refpeft  to  fliape 
or  figure.  This  term  therefore,  in  the  literal 
fenfe,  can  only  be  applied  to  the  objefts  of  the 
fight  and  touch  ;  and  is  nearly  fynonymous  with 
fgure :  but  they  differ  in  fome  refpefts.  Form 
may  be  employed  to  denote  more  rude  and  unfi- 
nilhed  (hapes ;  fgure,  thofe  which  are  more  per- 
fefl:  and  regular.  Form  can  never  be  employed 
without  denoting  matter  ;  whereas  fgure  may  be 
employed  in  tlie  abHraft  :  thus,  we  fay  a  fquare 
or  a  triangular_/%«r^  /  but  not  a  fquare  or  triangu- 
lar _/or;n.  And  in  the  fame  manner  we  fay,  the 
fgure  of  a  houfe  ;  but  we  muft  denote  the  fub- 
ftance  which  forms  that  figure,  if  we  ufe  the 
word  form  ;  as,  a  cloud  of  the  form  of  a  houfe, 
&c.    See  Figure. 

2.  In  contrail  to  irregularity  or  confufion.  As 
beauty  cannot  exift  without  order,  it  is  by  a  fi- 
gure of  .•peech  employed  to  denote  beauty,  order, 
&c. 

J.  As  form  refpefts  only  the  external  appearance 
of  bodies,  ^vithout  regard  to  their  internal  qua- 
lities, it  is,  by  a  figure  of  fpeech,  employed  in 
contraft  to  thefe  qualities,  to  denote  empty  fhow, 
without  eiTential  qualities.  In  this  fenfe  it  is 
often  taken  when  applied  to  religious  ceremonies, 
&c. 

4.  As  form  is  employed  to  denote  the  external  ap- 
pearance of  bodies  j  lb,  in  a  figurative  fenfe,  it  is 
applied  to  reafoning,  denoting  the  particular  mode 
or  manner  in  which  this  is  conduced  ;  as,  the 
form  of  a  fyllogifm,  &c. 

5.  In  the  fame  manner  it  is  employed  to  denote  the 
particular  mode  of  procedure  eftabliflied  in  courts 
of  law  ;  as,  the  forms  of  law,  religion,  &c. 

6.  Form  is  fometimes,  although  improperly,  ufed  to 
denote  the  different  circumltances  of  the  fame 
body  ;  as,  water  in  a  fluid  or  a  folid  form.  But  as 
tliis  phrafe  regards   the   internal  qualities  rather 
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than  the  external  figure,  it  is  improper  ;  and  ought  Difllonary. 

to  be,  ivatcr  in  a  fluid  or  afilid  fate.  *    '   ' 

7.  But  v;hen  bodies  of  different  kinds  are  compared 
with  one  another,  this  term  may  be  employed  to 
denote  other  circumftances  than  ihape  or  figure  ; 
for  we  may  lay,  a  juice  exfuding  from  a  tree  in 
the  form  of  wax  or  refln  ;  although,  in  this  cafe, 
the  confiftence,  colour,  &c.  and  not  the  exter- 
nal arrangement  of  parts,  conftitutes  the  refem- 
blance. 

8.  From  the  regular  appearance  of  a  number  of  per- 
fons  arranged  in  one  long  feat,  fuch  perfons  fo 
arranged  are  fometimes  called  zform;  as,  a  form 
offludents,  &c.     And, 

9.  By  an  eafy  tranfition,  the  feat  itfelf  has  alfo  ac- 
quired that  name. 

GREAT,  adj.  A  relative  word,  denoting  large- 
nefs  of  quantity,  nimiber,  &c.  ferving  to  aug- 
ment the  value  of  thole  terms  with  which  it  is 
combined,  and  oppofed  to  fmall  or  little.  The 
principal  circumftances  in  which  this  word  can  be 
employed  ate  the  following  : 

1.  When    merely   ^/zanimate    objefls    are  confidered 
with   regard  to  quantity,  great  is  ^vith  propriety 
employed,  to    denote  that   the  quantity  is  confi- 
derable  ;  as,  a  great  mountain,  great  houfe,  84c,  and  * 
it  is   here  contrafted  with  fmall.     When  great  is 

thus   employed,    we  have  no  other  word  that  is 
exailly  fynonymous. 

2.  When  //^animate  objeifls  are  confidered  with  re- 
gard to  their  extent,  this  term  is  fometimes  em- 
ployed, although  with  lefs  propriety  ;  as,  a  great 
plain,  a  great  fleld,  &.C.  And  in  this  fenfe  it  is 
nearly  fynonymous  with  large  ;  and  they  were  of- 
ten ufed  indifcriminately,  but  with  fome  differ- 
ence of  meaning  :  for,  as  large  is  a  term  chiefly 
employed  to  denote  extent  of  fuperficies,  and  as 
great  more  particularly  regards  the  quantity  of 
matter  ;  therefore,  when  large  is  applied  to  any 
objedl  which  is  not  merely  fuperficial,  it  denotes 
that  it  is  the  extent  of  furface  that  is  there  meant 
to  be  confidered,  without  regard  to  the  other  di- 
menfions :  whereas  when  the  term  great  is  em- 
ployed, it  \\afi  reference  to  the  whole  contents. 
If,  therefore,  we  fay,  a  large  houfe,  or  a  large 
river,  we  exprefs  that  the  houfe,  the  river,  have 
a  furface  of  great  extent,  without  having  any  ne- 
ceffary  connexion  with  the  fize  in  other  refpefts. 
But  if  we  fay,  a  great  houfe,  or  a  great  river,  it 
at  once  denotes  that  they  have  not  only  a  large 
furface,  but  are  alfo  of  great  fize  in  every  re- 
fpea. 

3.  Great,  when  applied  to  the  human  fpecies,  never 
denotes  the  fize  or  largencfs  of  body,  but  is  ap- 
plied folely  to  the  qualities  of  the  mind.  Thus, 
when  we  fay  that  Socrates  was  a  great  man,  we 
do  not  mean  that  he  was  a  man  of  great  fize,  but 
that  he  was  a  man  who  e.xcelled  in  the  endow- 
ments of  the  mind.  The  terms  which  denote 
largenefs  of  fize  in  the  human  body,  are  big,  bulky ^ 
huge,  &c. 

4.  Great  is  fometimes  applied  to  the  human  fpecies, 
as  denoting  high  rank.  In  this  cafe  it  is  oftener 
ufed  in  the  plural  number  than  otherwife.  Thus, 
we  fay  fimply  the  great ^  meaning  the  whok  body 
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X)i'.1ion.iry.  of  men  in  high   ftation,  as  oppofeJ  to  wcnn 

-'■  'V     '■ '  fliould    fcldom    be    employed  in  this  fenfe,    as  it 

tends  to  confound  dignity  of  rank,  with  elevation 

of  mind. 

5.  As  this  is  a  general  term  of  augmentation,  it  may 
be  joined  «ith  all  nouns  which  denote  quantity, 
qualilij,  number,  excellence,  or  defeBs  ;  or  inch  as 
imply  praife,  blame,  linger,  contempt,  or  any  other 
affeclion  ot  the  mind. 

6.  It  is  employed  to  denote  every  ftep  of  afcending 
or  defcending  confanguinity ;  as  great-grandfatkei; 
great -grand frjn,  &c. 

HIGH.  rt(7>'.  Exalted  in  a  perpendicular  direiElion 
at  a  dillance  from  the  furface  of  the  earth.  Op- 
pofed  to  loic. 

■I.  High  is  a  term  altogether  indefinite,  and  is  em- 
ployed to  exprefs  the  degree  of  elevation  of  any 
inanimate  body.  Thus,  we  fay  a  high  mountain, 
a  high  hoiife,  Jieeple,  lower,  pillar,  &.C.  Nor  is 
there  any  other  -ivord  that  can  here  be  confidered 
as  fynonyraous ;  loftij  being  employed  only  to  de- 
note a  very  eminent  degree  of  elevation, 

2.  To  exprefs  the  perpendicular  elevation  of  vege- 
tables either  high  or  tall  may  be  employed^,  as 
being  in  this  cafe  nearly  fynonymous.  We  may 
therefore  fay,  a  high  or  tall  tree,  a  high  or  tall 
majl,  &c.  but  with  this  diflerence  between  thefe 
two  expielTions,  that  tall  can  be  more  properly 
applied  to  thofe  that  are  much  elevated  and  of 
fmall  dimeniions  ■,  and  high,  to  fuch  as  are  more 
bulky,  and  of  greater  fize. 

:?.  The 'perpendicular  height  of  man  can  never  be 
exprefled  by  the  word  high  ;  tall  being  here_  the 
proper  exprellion.  And  although  high  is  fometimes 
ufed  to  exprefs  the  height  of  other  animals,  yet  it 
i'eems  to  be  an  improper  expreflion.     See  Tall. 

4.  High,  when  applied  to  the  human  fpecies,  al- 
ways refers  to  the  mind  •,  and  denotes  haughtinefs, 

fa'telinefs,  pride,   &Lc.  and,    when  combined^  with 
"the  expreffions  of  any  energy  of  the  mind,  it  de- 
notes that  in  a  higher  degree.      In  this  fenfe,  it 
is  oppofed  to  mcannefs,  abjeHnefs,  and  humility. 

5.  As  this  is  an  indefinite  term,  tending  to  denote 
any  thing  that  is  elevated  above  us,  it  may  be  ccmi- 
bined  with  almoft  every  noun  which  admits  of  tliis 
elevation.  And  as  objefts  high  above  us  are  al- 
\vays  out  of  our  reach,  it  is  In  a  nietaphoiical 
len'fe  ufed  to  denote  any  thing  that  feems  to  be 
above  the  ordinary  condition  of  mankind ;  or  thofe 
<]ualities  or  endowments  of  mind  that  are  not  ea- 
fily  acquired  ;  as,  dignity  or  elevalion  of  fenlitnenl ; 
dignity  of  rank  ;  acutcnefs  in  reafoning  on  difficult 
fuhjeBs ;  pride,  haughtinefs,  or  any  other  quality 
which  feems  beyond  the  ordinary  level  of  man- 
kind :  dearnefs  of  price,  &c. 

6.  In  the  feme  manner  v,e  apply  this  term  to  time  ; 
which  having  a  metaphorical  relcmblance  to  a  ri- 
ver flowing  on  with  an  unceafing  current  through 
all  fu^ceflive  ages,  any  thing  of  remote  antiquity 
is  denoted  by  the  term  high. 

7.  Likewife  thofe  degrees  of  latitudes  far  removed 
from  the  line,  %vhere  the  pole  becomes  more  ele- 
vated. 

8.  And  to  fome    particular    crimes,    as    being    at- 
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tended  with  peculiar  degrees  of   guilt  ;    as,  high  Didlioiiary, 
treafon.  »       -' 

TALL.  adj.  Something  elevated  to  a  confiderable 
degree  in  a  perpendicular  dircdion.  Oppofed  to 
low. 

1.  Tliis  term  is  chiefly  employed  to  exprefs  the 
height  of  man  and  other  animals  ;  and  is  applied 
to  denote  the  height  of  the  body  only,  without 
having  any  reference  to  the  mind.  When  ap- 
plied to  man,  no  other  ivord  can  be  fubftituted 
in  its  ftead  :  when  applied  to  other  animals,  high 
is  fometimes  confidered  as  nearly  fynonymous. 
See  High. 

2.  It  is  likewife  employed  to  denote  the  perpendicu- 
lar height  of  vegetables  ;  and  in  this  cafe,  it  i$ 
nearly  fynonymous  with  high.     See  High. 

3.  It  can  in  no  cafe  be  employed  to  exprefs  the 
height  of  merely  inanimate  objedls  ;  as  we  can  ne- 
ver fay  a  tall  jeeple,  tower,  or  pillar,  but  a  high 

Jleeple,  &c.  For  the  diftindlions  in  thefe  cafes, 
fee  High. 

LONG,  adj.  A  relative  term,  denoting  the  diftance 
between  the  extremes  of  any  body,  which  is  ex- 
tended more  in  one  of  its  geometrical  dimenfions 
than  anotlier.      Oppofed  tofiorl. 

I.  This  term  may  be  applied  to  all  inanimate  ob- 
jefts,  of  whatever  kind,  whofe  dimenfions  in  one 
way  exceed  the  other,  and  when  not  in  an  erecl 
pollure,  whatever  be  the  other  circumllanccs  at- 
tending them  ;  whether  it  relates  to  fuperficies 
alone,  or  to  folid  bodies;  whether  thefe  be  bound- 
ed or  open,  llraight  or  crooked,  flexible  pr  rigid, 
or  in  any  other  circumftances  whatever  :  thus  we 
fay,  a  long  oijhjrl  line,  a  long  or  fi'jrt  ridge,  flreel, 
dilch,  rope,  chain,  faff',  &c.  But  it  is  to  be  ob- 
feived,  that  although  long  is  in  the-llrict  fenfe 
only  oppofed  to  /hort ;  yet  as  it  exprefles  the  ex- 
tension of  matter  in  one  of  its  geometrical  pro- 
portions, it  is  often  contrafled  by  thofe  words 
which  exprefs  the  other  proportions  when  we 
mean  only  to  defcribe  the  feveral  proportions : 
as,  a  table  long  and  broad.  And  as  thefe  feveral 
dimenfions  are  exprefled  by  different  words,  ac- 
cording to  the  various  forms,  modifications,  and 
circumflances,  in  which  bodies  are  found,  there- 
fore it  is  in  this  fenfe  contrafl:ed  by  a  great  di- 
verfitv  of  terras:  as,  a  long  and  broad  or  wide,  nar- 
row or  frail,  f.reel  or  lane  ;  a  long  and  thick,  or 
fmall  rope,  chain,  faff.  For  the  diltinaions  iu 
thefe  cafes,  fee  Brctad,  Wide,  &c. 

2.  Objefts  necefTarily  fixed  in  an  ereft  pofition  can 
never  have  this  term  applied  to  them  ;  and  there- 
fore  wx   cannot   fay  a  long,  but  a  high,   tower  or 

feeple.  And  for  the  fame  reafon,  while  trees  are 
Trowing  and  fixed  in  an  eiect  pofition,  we  cannot 
apply  this  terra  to  them  ;  but  when  they  are  fell- 
ed and  laid  upon  the  ground,  it  is  quite  prop^-r 
and  necefTary.  Thus,  we  do  not  fay  a  long,  but 
a  tall  or  high  tree,  while  it  is  growing  ;  but  we 
fav  a  lon^,  not  a  tall  log  of  wood:  and  in  the  fame 
manner  we  fay  a  tall  tnaf,  when  it  is  fixed  in  the 
fliip ;  but  a  long  tnafl,v<VAt  it  lies  upon  the  beach. 
See  Tall,  and  High. 

3.  Thofe  vegetables  which  are  of  a  tender  pliant  na- 

ture, 
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ture,  or  fo  weak  as  not  to  be  able  to  retain  a  fixt 
pofition,  being  confidered  as  of  a  middle  nature 
between  ereft  and  proftrate  bodies,  admit  of  ei- 
ther of  the  terms  long,  tall,  or  high;  as  a  long 
or  tall  ru/h  or  willow  wand,  or  a  long,  tall,  or  high 
Jlalk  of  corn.     See  High  and  Tall. 

4.  The  parts  of  vegetables,  when  confidered  as  di- 
ftinft  from  the  whole,  even  ivhen  growing  and 
ereft,  affume  the  term  long :  for  we  do  not  fay  a 
tall,  but  a  long,  Jhoot  of  a  tree  y  and  a  tree  ^oith  a 
long  Jlem,   in    preference  to    a  tree  with  a  high 

fern. 

5.  For  the  fame  reafon,  a  ftaff,  and  pole,  even  when 
fixed  in  a  perpendicular  direction,  affume  the  word 
long,  in  preference  to  tall  ox  high. 

6.  With  regard  to  animals,  the  general  rule  is  ap- 
plied, without  any  exceptions  :  tall,  and  not  long, 
being  employed  to  denote  the  height  of  the  hu- 
man body,  when  in  an  ereiEt  pofture  ;  and  long, 
and  not  tall,  to  denote  its  length  when  in  an  in- 
cumbent fituation.  Long,  applied  to  all  other 
animals  which  do  not  walk  ereft,  ahvays  denotes 
their  greateft  length  in  a  horizontal  pofition  from 
head  to  tail. 

7.  In  a  figurative  fenfe,  it  denotes,  with  regard  to 
time,  any  thing  at  a  great  diftance  from  us. 

8.  As  alfo,  any  thing  that  takes  up  much  time  be- 
fore it  is  finiflied  y  as,  a  long  difcourfe,  a  protraB- 
ed  note  in  mufc,  &c. 

BROAD,  adj.  The  diftance  between  the  two  near- 
eft  fides  of  any  body,  whofe  geometrical  dimen- 
fions  are  larger  in  one  diredlion  than  in  another  ; 
and  has  a  reference  to  fuperficies  only,  and  never 
to  the  folid  contents.     Oppofed  to  narrow. 

1,  Broad,  in  the  ftrifteft  acceptation,  is  applied  to 
denote  thofe  bodies  only  whofe  fides  are  altoge- 
ther open  and  unconfined  •,  as,  a  broad  table,  a 
broad  wheel,  &c.  and  in  thefe  cafes  it  is  invaria- 
bly  contrafted  by  the  word  narrow;  nor  is  there 
any  other  word  which  in  thefe  cafes  can  be  con- 
fidered as  fynonymous  with  it,  or  ufed  in  its 
ftead. 

2.  WTien  any  objeft  is  in  fome  fort  bounded  on  the 
fides,  although  not  quite  clofed  up,  as  a  road, 
ftreet,  ditch,  &c.  either  broad  or  ivide  may  be 
employed,  but  with  fome  difference  of  fignifica- 
tion  J  broad  being  moft  properly  uled  for  thofe 
that  are  more  open,  and  wide  for  thofe  which  are 
more  confined  :  nor  can  this  term  be  ever  applied 
to  fuch  objedls  as  are  clofe  bounded  all  around,  as 
a  houfe,  a  church,  &c.  %vide  being  here  employ- 
ed. For  the  more  accurate  diftindions  in  thefe 
cafes,  fee  the  article  Widf;. 

WIDE.  adj.  A  term  employed  to  denote  relative 
extent  in  certain  circumftances.  Oppofed  to  nar- 
row and  jlrail. 

I.  This  term  is  in  its  proper  fenfe  applied  only  to 
denote  the  fpace  contained  within  any  body  clofed 
all  round  on  every  fide  ;  as  a  houfe,  gate,  &c.  : 
and  differs  from  broad  in  this,  that  it  never_re- 
lates  to  the  fuperficies  of  folid  objeds,  but  is  em- 
ployed to  exprefs  the  capacioufnefs  of  any  body 
which  containeth  vacant  fpace  ;  nor  can  capaci- 
oufnefs in  this  fenfe  be  expreffed  by  any  other 
ivord  but  wide. 
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2.  As  many  bodies  may  be  confidered  either  with  rji<£Hon:iry. 
refpcil    to    the    capacioufnefs    or    fuperficial    ex-         • 
tent  ;  in  all  thefe  cafes,  either  the  term  broad  or 

•wide  may  be  ufed  ;  as,  a  broad  or  wide  flreet  or 
ditch,  &c.  but  with  a  greater  or  lefs  degree  of 
propriety,  according  to  tlie  circumftances  of  the 
objefl,  or  the  idea  we  wilh  to  convey.  In  a  ftreet 
where  the  houfes  are  low  and  the  boundaries 
open,  or  in  a  ditch  of  fmall  depth  and  large  fuper- 
ficies, as  this  largenefs  of  fuperficies  bears  the 
principal  proportion,  broad  would  be  more  pro- 
per ;  but  if  the  houfes  are  of  great  height,  or  the 
ditch  of  great  depth,  and  capacioufiiefs  is  the  prin- 
cipal property  that  affefts  the  mind,  we  would 
naturally  fay  a  luide  Jlrect  or  ditch ;  and  the  lame 
may  be  faid  of  all  fimilar  cafes.  But  there  are 
fame  cafes  in  which  both  thele  terms  are  applied, 
with  a  greater  difference  of  meaning  ;  thus  we 
fay  a  broad  or  a  wide  gate :  But  as  the  gate  is  em- 
ployed to  denote  either  the  aperture  in  the  wall, 
or  the  matter  which  doles  that  aperture,  thefe 
terms  are  each  of  them  ufed  to  denote  that  parti- 
cular quality  to  which  they  are  generally  applied  : 
and  as  the  opening  itlelf  can  never  be  confidered 
as  a  fuperficies,  the  terra  wide,  in  this  cafe,  de- 
notes the  diftance  between  the  fides  of  the  aper- 
ture ;  while  on  the  contrary,  broad  denotes  the 
extent  of  matter  fitted  to  dole  that  aperture ;  not 
can  thefe  two  terms  in  any  cafe  be  fubftituted  for 
one  another. 

3.  As  a  figurative  expreffion,  it  is  ufed  as  a-  cant 
phrafe  for  a  miftake  :  as,  i/ou  are  ivide  of  the 
mart  ;  that  is,  not  near  the  tiuth. 

NARROW,  adj.  A  relative  term,  denoting  a  pro- 
portional fmallnefs  of  diftance  between  the  fides 
of  the  fuperficies  of  plain  bodies.  Oppofed  to 
broad. 

1.  As  this  is  only  applied  to  fuperficies,  it  is  exaft- 
ly  contrafted  by  broad,  and  is  applied  in  all  cafes 
where  the  term  broad  can  be  ufed,  (-fee  Broad)  ; 
and  in  no  other  cafe  but  as  a  contraft  to  it,  ex- 
cept the  following. 

2.  It  fometimes  is  employed  to  defcribe  the  fmall- 
nefs of  fpace  circurafcribed  between  certain  boun- 
daries, as  oppofed  to  wide,  and  nearly  fynony- 
mous with  j/rait ;  as  we  fay  a  wide  or  a  narrow 
houfe,  church,  &c.  For  the  neceffary  dlftinc- 
tions  here,  fee  the  article  Strait. 

3.  In  a  figurative  fenfe  it  AtTiox.e.s  parjimony, poverty, 
confined  fentiments,  &c. 

STRAI'I",  adj.  A  relative  term,  denoting  the  ex- 
tent of  fpace  in  certain  circumftances.  Oppofed 
to  wide  ;  fee  WiDE. 

1.  This  term  is  employed,  in  its  proper  fenfe,  to  de- 
note only  fpace,  as  contained  between  furround- 
ing  bodies  in  fuch  circumftances  as  to  denote 
fome  degree  of  confinement ;  and  is  exaclly  oppo- 
fed to  wside;  as,  a  wide  or  a  Jlrait  gate,  &c.  See 
Wide. 

2.  So  neceffary  is  it  that  the  idea  of  confinement 
fhould  be  connedled  with  this  word,  that  in  all 
thofe  cafes  where  the  fpace  contained  is  large,  as 
in  a  church,  or  houfe,  we  cannot  exprefs  a  fmaller 
proportional  width  by  this  term.  And  as  we 
have  no  other  word  to  exprefs  fpace  in  thefe  clr- 

F  f  cumftauces, 
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Pirtionary.  cumftances,    we  liave    been  obliged  to  force  the 

'~~"^'~~~'  word   narrow   from   its  natural  fignification,  and 

make  it  exprefs  this.     See  Narrow. 

3.  in  fome  particular  cafes,  narrow  m  J} rait  may  be 
applied  to  the  fame  objeft  :    as,  a    narrow  or  a 

Jirait  line  :  but  here  Jirait  is  never  employed  but 
where  an  idea  of  confinement  is  fuggefted,  and 
where  it  is  exaflly  contrafted  to  wide;  nor  can 
narrow  be  employed  but  in  fuch  circumrtances 
where  broad  would  be  a  perfeft  contrail  to  it. 
Therefore  thefe  two  terms  may  be  always  ufed 
in  the  fame  circumllances  as  thofe  which  contraft 
them  may  be.  For  an  account  of  which  fee 
Wide. 

4.  The  x&tm.Jlrait  is  likewife  in  a  peculiar  manner 
ufed  to  denote  the  fmallnefs  of  the  internal  dia- 
meter of  thofe  imall  bodies  which  are  fitted  to  re- 
ceive or  contain  others,  as  any  kind  of  bag,  tube, 
body  clothes,  mortoifes,  and  others  of  the  fame 
kind  ;  and  in  all  thefe  cafes  this  term  may  be  em- 
ployed to  denote  the  fmallnefs  of  their  lefler  diame- 
ter, and  never  the  term  narrow.  But  in  certain 
circumftances  the  word  tight  may  be  fubftituted 
for  it.     See  Tight. 

c.  Strait,  in  a  figurative  fenfe  denotes  any  fort  of 
confinement  of  fentiment  or  difpofition. 

TIGHT,  adj.  A  term  employed  in  certain  circum- 
ftances to  denote  the  internal  capacity  of  particu- 
lar bodies.      Nearly  fynonymous  \s'A\iJ}ratl. 

This  term  is  confined  entirely  to  denote  the  fmall- 
nefs of  the  internal  dimenfions  of  fuch  objefls,  as 
are  formed  to  cover  or  to  receive  or  contain  other 
folid  bodies,  and  can  be  employed  in  no  other  cafe. 
And  although  it  agrees  \\\l\\Jlri}it,  in  always  de- 
noting confinement,  and  by  being  applicable  to 
the  fame  fpecies  of  objedls,  yet  it  differs  in  the 
following  refpedls  :  i.  If  there  be  any  diiference 
of  the  diameter  of  the  objefts  to  which  the  term 
Jirait  can  be  applied,  it  always  has  reference  to 
the  fmaller  ^  yet  light  may  be  applied  to  any 
fort  of  confinement,  whether  it  regards  the  length 
or  breadth.  2.  Strait  can  be  applied  to  all  bo- 
dies of  capacity  when  of  fraall  diameter,  without 
any  fort  of  reference  to  the  nature  of  the  fub- 
ftance  which  it  may  be  capable  of  containing. 
For  we  can  fay  a  Jlrait  bag,  a  Jlrait  Jleeve,  a 
Jlrait  mortoife,  a  Jlrait  gate,  &c.  whereas  tight 
can  only  be  applied  to  any  body  when  it  is  confi- 
dered  as  having  reference  to  another  body  which 
is  intended  to  be  contained  in  it,  and  is  pinched 
from  want  of  room.  Thus  we  fay,  the  Jleeve  of  a 
coat  is  too  tight  for  the  arm,  the  mortoife  is  too  tight 
for  the  tenon,  &c. :  but  we  cannot  fay,  the  bag  or 
the  gate  is  too  tight,  becaufe  they  are  fitted  to  re- 
ceive any  fort  of  obje(51s.  And  hence  it  happens 
that  in  many  cafes  the  dimenfions  of  the  fame 
body  may  be  expreffed  by  tight  or  Jlrait  when 
confidered  in  different  circumftances.  Thus  we 
may  fay,  this  Jleeve  is  too  /Irait,  when  we  look  at 
a  coat  when  lying  on  the  table  and  confider  its 
proportions  5  but  it  is  not  till  we  have  tried  it  up- 
on the  arm  that  it  is  intended  to  cover,  that  we 
call  it  tight.  And  we  may  fay,  a  gate  is  too  Jlrait 
or  too  tight  :  but  in  the  firft  cafe  we  confider  it  as 
being  too_coniine4  for  adnutting  objeif^s  to  pafs 


through  it  ;  and  in  the  laft,  as  being  too  confined  Dictionary, 
with  refpefl  to  the  leaves  that  are  to  fhut  the  a-  -"— v~— ^ 
perture,  not  allowing  them  fpace  to  move  with 
freedom. 
Thefe  examples  may  fenre  to  give  fome  idea  of  the 
plan  of  an  Englilh  Didionary  compofed  upon  philofo- 
phical  principles  :  But,  bcfides  the  circumftances  above 
enumerated,  there  are  many  others  which  would  re- 
quire particular  attention  in  the  execution  of  a  work  of 
this  kind.  In  the  Englifli  language,  a  great  variety  of 
terms  occur,  which  denote  matter  under  certain  gene- 
ral forms  or  circumftances,  without  regarding  the  mi- 
nute diverfities  that  may  take  glace  j  as  the  word  c/oth, 
which  denotes  matter  as  manufaflured  into  a  particu- 
lar form,  including  under  it  all  the  variety  of  ftuffs 
manufaftured  in  that  particular  way,  of  whatever  mate- 
rials, colour,  texture  or  finenefs,  they  may  be.  The 
fame  may  be  faid  of  wood,  iron,  yarn,  and  a  great  va- 
riety of  terms  of  the  fame  nature,  fome  of  which  can- 
not affume  any  plural  j  while  others  admit  of  it  in 
all  caies,  and  others  admit  or  refufe  it  according  to 
the  different  circumftances  in  which  they  are  confi- 
dered. 

In  a  diftionary,  therefore,  all  this  variety  of  cafes 
ought  to  be  clearly  and  diftinftly  pointed  out  under 
each  particular  article  :  this  is  the  more  neceifary,  a* 
fome  of  thefe  ^vords  have  others  formed  from  them 
which  might  be  readily  miftaken  for  their  plurals,  al- 
though they  have  a  very  different  fignification  j  as 
clothes,  which  does  not  denote  any  number  of  pieces  oi 
different  kinds  of  cloth,  but  wearing  apparel.  The  fol- 
lowing example  will  illuftrate  this  head. 

WOOD,  fulj/l.  A  folid  fubftance  of  which  the  trunks 

and  branches  of  trees  confilf . 
1.  This  term  is  employed  to  denote  the  folid  parts 
of  vegetables  of  all  kinds,  in  whatever  form  or  cir- 
cumftances they  are  found.      Nor  does  this  terra 
admit  of  plural  with   propriety,  unlefs  in  the  cir- 
cumftances after    mentioned  :    for  we  fay,    many 
different  kinds  of  wood,\nfrciextnce.  to  many  kinds 
of  woods;  or   we  fay,   oak,  ajh,  or  tlm  wood,  not 
nvoods, 
1.  But  where  we  want  to  contraft  wood  of  one  quali- 
ty or  country  with  that   of  another,  it  admits   of 
a  plural  :  for  we  fay,  white  woods   are   in  general 
fofter  than  red ;  or  Wejl  Indian   woods   are  in  ge- 
neral of  greater  fpecifc  gravity  than  the  European 
woods  :     But    unlefs    where  the  colour,   or  fome 
quality  which  diffinguifties  it  from  growing  wood, 
is  mentioned,  this  plural  ought   as  much  as  poffi- 
ble  to  be  avoided,  as  it  always  fuggeffs  an  idea  of 
growing  wood. 
3.  Wood  likewife  denotes  a  number  of  trees  growing 
near  one  another ;  being  nearly  fynonymous  with 
forejl :   See  FoREST.      In   this  fenfe  it  always  ad- 
mits of  a   plural ;    as   Te  woods  and  wilds  whofe 
folitary  gloom,  &c. 
A  diflionary  cannot  be  reckoned  complete  without 
explaining   obfolete  words  ;  and  if  the  terms  of  the  fe- 
veral  provincial   dialefts  were  likewife  given,  it  would 
be  of  great  utility  :  nor  would  this  take   much  time  ; 
becaufe  a  number  of  thefe  words  needs  no  other  expla- 
nation than  to  mark  along  with  them  the  words  which 
had  come   in  their  place,  when  there  happened  to  be 
one  peifeftly   fynonymous ;  and  in  thofe  cafes  where 
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Diclionary.tlie  fame  Idea  could  not   be  exprelTed   in  modern   lan- 
'■"     *  guage  without  a  pcriphrafis,  it  would  be  of  ufe   to   ex- 

plain them  diilinijily ;  fo  that,  when  a  writer  found 
himfelf  at  a  lots  for  a  term,  and  obliged  to  iearch  for 
one  beyond  the  bounds  of  our  own  language,  he  might 
take  one  of  thefe,  when  he  found  that  it  was  exprelTive 
and  energetic,  in  preference  to  another  drawn  from  a 
foreign  language.  This  would  at  leaft  have  one  good 
effeft :  it  would  make  our  language  more  fixed  and 
ftable  J  not  to  fay  more  accurate  and  precife,  than  by 
borroiving  from  foreign  languages.  The  following  ex- 
amples may  ferve  to  give  fome  idea  of  the  manner  of 
treating  this  part  of  the  work. 

MOE,  or  MO.  adj.     An  obfolete  term  Hill  employed 
in  the   Scotch   dialeft,  and  by  them  pronounced 
mae ;   denoting  a  greater   number,  and   nearly  fy- 
nonymous  with  ?nore :  but  it  differs  in  this  refpeft, 
that  in   the   Scotch  dialeft,  mae  and  mair  (Eng- 
lilh  more),    are  each  employed  in    their    difiiuft 
fphere,    without   encroaching  upon  one   another  j 
mae  being  employed  to  denote  number,   but  never 
quantity  or  quality  ;  and  mai?-,  to  (tenote  quanti- 
ty and  quality,  but  never  number  :    thus   they  fay 
mae,  not  mair,  apples,  men,  &c.  and  they  fay  mair, 
not  mae,  cloth,  earth,  courage,   &c.      See  Mair. 
Both    of   thefe    terms  are  fupplied    by  the  word 
tnore ;  which  in  the  Englilh   language   is   applied 
indifcriminately  to   denote  quantity,  quality,  and 
number.     See  More. 
THIR. pron.  Obfolete;  Hill  employed  in  the  Scotch 
dialeft  :    the    plural    of   this ;    and  contrafted  to 
thefe,  in  the  fame  manner  as  that  is  to  this. 
As  there  is  no  word  in  the  Englilli  language  equi- 
valent to  this,   we  thus  (how  the  manner  in  which 
it  is  employed.      In  the  Englilh  language  we  fay, 
that  Jlone  or  houfe,   pointing  at  one  at  a  diftance, 
is  larger  or  more  commodious  than  this  Jlone  or  this 
t/oiife,  which   is  fuppofed   to  be  at  hand.      In  the 
fame  manner,  in  the  Scotch  dialeft,  they  fay,  thefe 
(or,  as  it  is  pronounced,  thae)  flones  are  -whiter 
than  tliir  flones  ;  denoting,  that  the  former  are  at 
a  dillance,  and  the  latter  at  hand.     And,  in  the 
fame   manner,  it   is  invariably  applied   to   denote 
any  prefent  objeft   in   the   plural  manner,  as  op- 
pofed  to  thefe:  as  thefe  or  thir  apples,  as  at  hand,  or 
at  a  dillance  ;  thefe,  or  thir  trees,  &c. ;   but  never 
in  the  lingular  number,   as  it  Is  always  this  or  that 
tree,  houfe,  &c. 
As  the  Englilh  language  is  fo  exceedingly  irregular 
in  the  pronunciation,  the  fame  letter  in  the  fame  litua- 
tion  often  afluming  founds  totally  different  In  different 
words,  It  is  impoffible  to  eftabliih  any  general  rules,  on 
this   fubjeft,   which  do  not  admit  of  many  exceptions : 
therefore,   a  diftlonary  Is  the  bell  means  of  afcertaining 
and  pointing  out  the  proper  pronunciations  of  words. 
For,    If   the   writer   firft   pointed  out   all  the  different 
founds  that  the  fame   letter  could  ever  be  made  to  ex- 
prefs,    and    afTigned    to    every  particular  found  which 
each  letter  could  be  made  to  affume,  a  particular  mark, 
which  was  appropriated  to  denote  that  particular  found 
of  the  letter  whenever   it   occurred  ;   by  placing   thefe 
particular   markr  above   the   letters   In  the  diftionary, 
the  found  of  each  letter  would   be   pointed  out   In   all 
cafes  with  the   utmort  certainty.     It  would  be  impof- 
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fible  for  us  to  Illuftrate  this  by  examoles,  without  firft 
afcertaining  all  the  founds  of  each  letter ;  which  would 
lead  us  into  a  dilcullioii  too  long  for  this  place. 

Wc  Ihall  only  further  obferve,  That,  beli'lcs  having 
the  accented  lyllable  of  every  word /tw/)!;/-// di.Hnguilh- 
ed  in  a  diftionary  to  adill  in  the  pronunciation,  the 
Englilh  language  requires  another  cfTeatial  Improve- 
ment, viz.  the  ufe  of  accents  to  dillinguilh  the  mean- 
ing of  -words  Tind  phrafes :  ■which,  alchough,  It  is  not 
fo  properly  confined  to  a  lexicographer,  yet  it  is  not 
quite  without  his  fphere.  Thus  the  i\ord  as  admits  of 
two  very  different  founds,  as  well  as  different  fignifica- 
tions  ;  as  in  this  example,  "  Cicero  was  nearly  as  elo- 
quent as  Demollheues  :"  in  which  the  lirll  as  is  pro- 
nounced afs,  and  the  lall  is  pronounce  !  n-x.  Now,  It 
often  happens,  that,  in  reading,  the  particular  way  in 
which  it  ought  to  be  underftood  is  not  pointed  out  by 
the  context,  till  after  the  word  itfelf  is  pronounced, 
which  has  an  equal  chance  at  leaft  of  being  pronoun- 
ced  ^vrong  ;  whereas,  if  it  were  always  accented  when 
employed  In  the  one  fcnfe,  and  not  In  the  other,  it 
would  free  the  reader  from  this  perplexity.  There  are 
other  cafes  In  which  the  ufe  of  proper  accents  in  writ- 
ing would  be  of  great  confequence  ;  as  at  the  begin- 
ning of  a  fentence,  when  it  was  put  as  a  queftion,  or 
ufed  Ironically,  &c.  the  want  of  which  every  one  mull 
have  obferved.  But  as  this  does  not  fo  properly  be- 
long to  the  lexicographer  as  the  grammarian,  we  fhall 
here  take  no  further  notice  of  it. 

The  above  examples,  we  hope,  will  be  fufFicient  to 
give  the  reader  fome  Idea  of  the  plan  that  we  ^vould 
propofe  j  and  enable  him  to  determine,  whether  or  not 
a  diftionary,  executed  upon  this  plan,  would  convey 
to  his  mind  a  more  perfeft  knowledge  of  the  Englifh 
language,  than  thofe  diftionaries  that  have  been  hi- 
therto publlllied.  Thefe  examples  were  given  rather 
with  a  view  to  fhow  the  manner  in  which  a  work  of 
this  kind  might  be  condufted,  than  as  perfeft  and 
unexceptionable  explanations  of  the  feveral  articles 
there  enumerated ;  and  therefore  we  did  not  think 
It  neceffary  to  produce  any  authorities,  although 
we  are  fenfible  that  they  would  be  reqnilite  In  fuch 
a  ^vork. 

DICTYMNIA,  or  Dictynnia,  In  Mythology, 
were  feafts  celebrated  at  Lacedsemon  and  in  Crete,  in 
honour  of  Diana  Diftymnia  or  Dlftynnia,  or  of  a 
nymph  taken  for  her,  who,  having  plunged  her- 
felf  into  the  fea,  to  efcape  the  palfion  of  Minos,  was 
caught  In  a  filherman's  net  or  SixTu»»,  whence  the 
name. 

DICTYScRETENSis,  a  very  ancient  hiftorian,  who 
ferving  under  Idomeneus  king  of  Crete  in  the  Trojan 
war,  wrote  the  hiftory  of  that  expedition  In  nine  books  ; 
and  Tzetzes  tells  us,  that  Homer  formed  his  Iliad  up- 
on the  plan  of  that  hillory.  It  Is  however  maintained, 
that  the  Latin  hillory  of  Diftys  which  we  have  at  pre- 
fent is  fpurious. 

DIDACTIC,  In  the  fchools,  fignifies  the  manner 
of  fpeaking  or  writing,  adapted  to  teach  or  explain 
the  nature  of  things.  The  word  is  formed  from  the 
Greek  'htixa-x.o),  doceo,  "  I  teach.". 

There  are  many  words  which  are  only  ufed  In  the  dl- 

daftic  and   dogmatic  way  :  and  there  are  man,y  works, 

ancient  and  modern,  both  in  profe  and  vene,  writen 
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after  this  method  :  fuch  are  the  Georgics  of  Virgil, 
Lucretiiis's  poem  Dc  Rerum  Natura,  and  Pope's  Ef- 
fays  on  Criticifm  and  on  Man,  &c.  &c. 

DIDAPPER.  See  Colymbus,  Ornithology 
Index. 

DIDELPHIS,  or  OrossuM,  a  genus  of  quadrupeds 
belonging  to  the  order  of  ferae.    See  Mammalia  Index. 

DIDEROT,  Denys,  an  eminent  French  writer, 
was  the  fon  of  a  cutler,  and  born  at  Langres  in  the 
year  1713.  He  received  his  education  among  the 
Jefuits,  and  being  dellined  for  the  church  by  one  of 
his  uncles,  who  had  a  canonry  to  bellow  upon  him,  he 
had  received  the  tonfure.  But  'ne  difcovered  fo  little 
inclination  for  the  ecclefiaftical  profellion,  that  his  fa- 
ther fent  him  to  Paris  to  profecute  his  lludies,  and  af- 
terwards placed  him  with  an  attorney.  It  foon  appear- 
ed, however,  that  he  was  more  attached  to  different  de- 
partments of  literature  and  fcience,  than  difpofed  to 
fubmit  to  the  drudgeries  of  the  profellion  to  which  his 
father  had  dellined  him  ;  and  having  thus  neglefted 
his  bufinefs,  his  allowance  was  withheld,  which  obliged 
him  to  make  provifion  for  himfelf.  The  lludies  to 
which  Diderot  devoted  his  attention  were  extremely 
various.  Phyfics,  geometiy,  metaphyfics,  moral 
philofophv,  and  belles  lettres,  were  at  different  times 
the  objedls  of  his  purfuit.  He  even  indulged  in  poetry 
and  works  of  invention  ;  but  attached  himfelf  chiefly 
to  more  ferious  fludies.  He  poffeiTed  a  ready  flow  and 
great  animation  of  language  in  converfation  ;  and  thefe 
qualities,  with  a  declfive  tone  and  manner,  procured  for 
him  partizans  and  proteftors. 

One  of  the  firll  of  his  publications  was  a  tranflation 
of  "  Stanyan's  Hlflory  of  Greece."  In  the  year  1745 
he  publiflied  "  Principles  of  Moral  Philofophy,"  1 2mo, 
a  work  by  which  he  obtained  fome  reputation.  But 
the  year  following,  when  he  publilhed  a  piece  entitled 
Peiifees  Philofop/iiques,  he  acquired  confiderable  ce- 
lebrity. This  work  was  highly  commended  by  the 
partizans  of  the  new  philofophy,  among  whom  he  had  now 
enlilled  himfelf,  and  became  one  of  its  moft  zealous  dif- 
ciples.  The  fame  work  was  afterwards  reprinted  un- 
der the  title  of  Etrennes  aux  Efprils  Forts.  It  was 
greatly  read,  and  it  is  fuppofed  contributed  much  to 
the  diffufion  of  thofe  free  opinions  which  had  now  be- 
come fo  prevalent  in  France.  Soon  after  this  period, 
in  conjundion  with  his  friend  D'Alerabert,  the  plan 
of  the  vaft  undertaking,  the  Di&ionnaire  Kncyclopedique, 
Tvas  laid.  The  profeffed  objedl  of  this  work  was  to 
become  a  magazine  for  every  branch  of  human  know- 
ledge ;  but  at  the  fame  time,  it  has  been  alleged  that 
it  was  alfo  intended  by  the  authors  and  editors  as  the 
great  engine  by  means  of  which  the  eftablilhed  opinions, 
whether  of  a  religious  or  political  nature,  which  they 
fuppofed  had  their  origin  in  fraud  and  fuperftition, 
Ihould  be  fubverted.  The  province  of  this  work  which 
was  entruiled  to  Diderot  was  the  defcription  of  Arts  and 
Trades,  {^Arts  et  Metiers).  But,  befides,  he  contributed 
many  other  articles  in  various  departments  of  fcience. 
His  writings  in  the  Diftionary  have  been  confidered  as 
extremely  verbofe  and  diffufe  ;  and  in  all  of  them  he  is 
too  fond  of  metaphyfical  fubtleties  and  the  pompous 
parade  of  fclentific  language.  The  firft  edition  of  the 
Diftionary  was  completed  between  the  years  17^1 
and  1767  ;  and  although  Diderot  was  occupied  in  this 
laborious  undertaking  fur  a  period  of  nearly  20  years, 


the  recompeiifc  ivlilch  he  obtained  is  faid  to  have  been    Didfro' 
extremely  fmall.  ^T"* 

During  this  time  he  compof.-d  various  other  works. 
Among  tliele  he  publiflied  "  A  letter  on  the  BKiid,  for 
the  ufe  of  thofe  who  fee."  This  work  made  a  good 
deal  of  noife,  and  in  confequence  of  fome  of  the  fenti- 
ments  which  it  contained  had  given  offence  to  the  go- 
vernment, for  which  the  author  ^vas  kept  in  confine- 
ment for  fix  months  at  Vincennes.  This  piece  was 
foon  followed  by  another,  entitled  "  A  letter  on  the 
Deaf  and  Dumb,  for  the  ufe  of  thofe  who  hear  and 
fpeak,"  2  vols.  i2mo,  1 75 1.  "  The  Sixth  Senfe,"  pub- 
liflied in  1752;  "Thoughts  on  the  interpretation  of 
Nature,"  I  7  i;4  ;  "  The  Code  of  Nature,"  1755,  are  fi- 
milar  works,  and  may  be  ranked  in  the  fame  clafs.  His 
moral  charafter  was  confiderably  affefted  by  the  publi- 
cation of  BiJGir'  Indi/crets,  2  vols  1 2mo  ;  which  is 
a  colleflion  of  licentious  tales  ;  for  this  indeed  he  made 
fome  kind  of  compenfation,  when  he  publiflied  two 
profe  comedies,  Le  Fi/s  Nature!,  17^7;  and  Le 
Pere  de  FamiHe,  1758  j  which  are  not  only  interelling 
as  dramatic  pieces,  but  exhibit  a  pure  and  correcSl  mo- 
rality. The  latter  is  confidered  as  one  of  the  belt  co- 
medies of  the  fentimental  kind  which  has  appeared  on 
the  French  ftage.  It  has  indeed  received  univerfal 
admiration.  He  publiflied  afterwards  a  pamphlet,  "  On 
Public  Education,"  which  contains  undoubtedly  fome 
ufeful  hints  ;  but  at  the  fame  time  it  propofes  many 
things  which  are  impraflicable.  To  the  lift  of  his 
works  now  mentioned  we  may  add,  "  An  Eulogy  on 
RIchardfon,"  which  is  full  of  warmth  and  enthufiafm  ; 
and  "  An  Effay  on  the  Life  and  Writings  of  Seneca  the 
Phllofopher."  This  was  his  laft  work,  and  was  pvib- 
liftied  in  1779.  Among  fome  obfervations  on  this 
work  by  the  Monthly  Reviewers,  the  author  of  it  is 
thus  chara£lerized  :  "  The  works  of  M.  Diderot,  fays 
the  writer,  have  long  fince  difgufted  the  modefl:  vota- 
ries of  true  philofophy,  by  the  tone  of  arrogance  and 
felf-fufficiency,  and  the  froth  and  fumes  of  a  declama- 
tory eloquence,  that  form  their  effential  and  difl;in£live 
charafler."  "  It  contains,  it  is  farther  added,  like  the 
other  writings  of  that  author,  a  glaring  mixture  of  good 
and  bad  ;  of  brilliant  thoughts  and  obfcure  reafonings ; 
of  fentences  that  dart  from  the  imagination  with  the 
energy  of  lightning,  and  cloudy  periods  of  metaphy- 
fical rhetoric,  that  convey  either  no  ideas,  or  falfe 
ones." 

The  charafter  of  Diderot  fuffered  confiderably  from 
fome  defamatory  attacks  which  he  made  on  his  former 
friend  Rouffeau,  who  had  quarrelled  with  the  French 
philofophers  and  had  feparated  himfelf  from  their  fchool. 
From  the  "  Confeflions"  of  the  Genevan  phllofopher,  it 
would  appear  that  they  expelled  fome  anecdotes  ivhicii 
would  not  have  been  much  to  their  honour.  In  one 
of  his  letters  Rouffeau  thus  fpeaks  of  Diderot.  His 
words  are  remarkable,  as  they  are  equally  applicable  to 
his  own  charafter.  "  Although  bom  with  a  good 
heart  and  an  open  difpofition,  he  had  an  unfortunate 
propenfity  to  miiinterpret  the  words  and  aftions  of  his 
friends  •,  and  the  moll  ingenuous  explanations  only  fup- 
plied  his  fubtle  imagination  with  new  interpretations 
againft  them."  Diderot  was  married  and  had  a  family  ", 
and  although  he  poffeffed  fome  irritability  of  temper,  lip 
was  a  kind  hufband  and  a  tender  parent.  At  the  con- 
clufion  of  the  Diftionary,  the  Hate  of  his  affairs  ren- 
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ciered  it  neceffliry  for  him  to  difpofo  of  lii s  libran'.  It  vas 
purchafed  by  the  emprefs  of  RutTia,  who,  with  the  king 
of  PrulTia,  was  at  that  time  the  great  encouraj^er  and  pro- 
moter of  literature  and  htcrary  men.  Thele  fovereigns 
were  alfo  confidered  as  difciples  of  the  French  fchool. 
The  price  which  Diderot  received  for  his  library  was 
50,000  livres  ;  and  he  Avas  to  have  the  ufe  of  it  diMrinc;  his 
life.  Some  of  his  biographers,  with  what  truth  we 
pretend  not  to  fay,  have  not  hefitated  to  charge  him 
with  difpollng  of  it  a  fecond  time  ;  and  when  lome  per- 
fon  commiirioned  by  the  emprei^-  wilhed  to  fee  it,  the 
philofopher  declined  the  vifit  by  excufes  till  he  had 
time  to  fill  it  with  books  borrowed  from  bookfellers. 
The  examination,  it  is  obvious,  mull  have  been  extreme- 
ly fuperficial,  otherwife  the  truth  would  have  been  at 
once  detefted.  Diderot  had  been  admitted  a  member 
■of  the  Academy  of  Sciences  at  Berlin.  He  died  fud- 
denly,  as  he  rofe  from  table,  on  July  3lfl,  1784-  His 
iiterary  and  philofophlcal  works  have  been  colledled 
and  publilhed  in  6  vols,  8ro. 

DIDO,  called  alfo  Elisa,  a  daughter  of  Belus 
king  of  Tyre,  who  married  Sichfeus  or  Sicharbas  her 
uncle,  who  was  prieft  of  Hercules.  Pygmalion,  who 
iiicceeded  to  the  throne  of  Tyre  after  Belus,  murdered 
Sichseus  to  get  poffeffion  of  the  imraenfe  riches  which 
he  had ;  and  Dido,  difconfolate  for  the  lofs  of  her 
hufband,  whom  Ihe  tenderly  loved,  and  by  whom  (he 
was  equally  efteemed,  fet  fail  in  quelt  of  a  fettlement 
with  a  number  of  Tyrians,  to  whom  the  cruelty  of  the 
tyrant  became  odious.  According  to  fome  accounts, 
fhe  threw  into  the  fea  the  riches  of  her  hufband  which 
Pygmalion  fo  greedily  defired,  and  by  that  artifice 
compelled  the  fliips  to  fly  with  her  that  had  come  by 
order  of  the  tyrant  to  obtain  the  riches  of  Sichasus. 
During  her  voyage,  Dido  vifited  the  coaft  of  Cyprus  -, 
where  (he  carried  away  50  women  who  proftituted 
-themfelves  on  the  fea-(hore,  and  gave  them  as  wives  to 
her  Tyrian  followers.  A  (form  drove  her  fleet  on  the 
African  coaft,  and  (he  bought  of  the  inhabitants  as 
much  land  as  could  be  covered  by  a  bull's  hide  cut  in- 
to thongs.  Upon  this  piece  of  land  (he  built  a  cita- 
del called  Byrfa ;  and  the  increafe  of  population,  and 
the  rifing  commerce  among  her  fubjefls,  foon  obliged 
her  to  enlarge  her  city  and  the  boundaries  of  her  do- 
minions. Her  beauty  as  well  as  the  fame  of  her  en- 
terprife,  gained  her  many  admirers ;  and  her  fubjefts 
wilhed  to  compel  her  to  marry  larbas  king  of  Maurita- 
nia, who  threatened  them  with  a  dreadful  war.  Did© 
begged  three  months  to  glv^e  her  decifive  anfwer  :  and 
during  that  time  (he  erefted  a  funeral  pile,  as  if  wiih- 
ing  by  a  folemn  facrlfice  to  appeafe  the  manes  of  Si- 
chasus,  to  whom  (he  had  promifed  eternal  fidelity. 
When  all  vras  prepared,  fhe  (tabbed  herfeif  on  the  pile 
in  prefence  of  her  people ;  and  by  this  uncommon  ac- 
tion obtained  the  name  oi  Dido,  "valiant  woman," 
inftead  of  Elifa.  According  to  Virgil  and  Ovid,  the 
death  of  Dido  was  caufed  by  the  fudden  departure  of 
jEneas  ;  of  whom  (he  was  deeply  enamoured,  and 
whom  (he  could  not  obtain  as  a  hufband.  This  poeti- 
cal fiftion  reprefents  JEneas  as  living  in  the  age  of  Di- 
do, and  introduces  an  anachronifm  of  near  300  years. 
Dido  left  Phoenicia  247  years  after  the  Trojan  war  or 
the  age  of  jEneas,  that  is,  about  9  53  years  before  Chrift. 
Tiis  chtonologlcal  error  proceeds  not  from  the  igno- 
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ranee  of  the  poets,  but  it  is  fupported  by  the  authonty 
of  Horace. 

Aat  famam  fequere,  cut  fbi  convenientia  fmge. 

While  Virgil  defcribcs,  in  a  beautiful  epifode,  the  def- 
perate  love  of  Dido,  and  the  fubmiflion  of  ^Eneas  to 
the  will  of  the  gods,  he  at  the  fame  time  gives  an  ex- 
plan-.tion  of  the  "hatred  which  exillcd  between  the  re- 
publics of  Rome  and  Carthage  ;  and  informs  his  reader, 
that  their  mutual  enmity  originated  in  their  very  firll 
foundation,  and  was  apparently  kindled  by  a  more  re- 
mote caufe  than  the  jealoufy  and  rivallhip  of  two  flou- 
rilhing  empires.  Dido  after  her  death  was  honoured 
as  a  deity  by  her  fubjefts. 

DIDUS,  or  Dodo,  a  genus  of  birds  belonging  to 
the  order  of  gallinae.     See  Ornithology  Index. 

DIDYMUS  of  Alexandria,  an  ecclefiaftical  writer 
of  the  fourth  century ;  who,  though  he  is  laid  to  have 
loft  his  eyes  at  five  years  of  age,  when  he  had  fcarcely 
learned  to  read,  yet  applied  fo  earneftly  to  ftudy,  that 
he  attained  all  the  philofophic  arts  in  a  high  degree, 
and  was  thought  worthy  to  fill  the  chair  in  the  famous 
divinity  fchool  at  Alexandria.  He  was  the  author  of 
a  great  number  of  works  :  but  all  we  have  now  remain- 
ing are,  a  Latin  trandation  of  his  book  upon  the  Holy- 
Spirit,  in  the  works  of  St  Jerom-e,  who  was  the  tranf- 
lator  •,  (liort  ftriftures  on  the  Canonical  Epiftles ;  and 
a  book  againft  the  Manichees. 

DIDYNAMIA,(from^<;,/Wri',and3u>»,«(;,/>ottw), 
the  name  of  the  14th  clafs  in  Linnasus's  lexual  method, 
confiding  of  plants  vrith  hermaphrodite  flowers,  -ivhich 
have  four  ftamina  or  male  organs,  two  of  which  are 
long  and  two  fliort.     See  Botany  Index. 

DIEMEN'S  LA^D,  formerly  fuppofed  to  be  the 
fouthem  coaft  or  point  of  Nciv  Holland,  but  now 
found  to  be  an  ifland,  as  it  is'  feparated  from  New  Hol- 
land by  Bafs's  ftrait,  which  was  difcovered  by  Mr  Bafs 
and  Lieutenant  Flinders  in  the  end  of  the  year  1798. 
The  northern  coaft  is  in  S.  Lat.  40°  55",  and  between 
146°  45'  and  148°  15'  E.  Long.  This  coaft  was  dif- 
covered in  November  1642,  by  Tafman,  who  gave  it 
the  name  of  Van  Diemeti's  Land.  Captain  Furneaux 
touched  at  it  in  March  1 773,  and  the.  country  has 
fince  been  further  explored  by  other  navigators.  Here 
is  a  very  fafe  road,  named  by  Captain  Cook  Adven- 
ture Bay.  Two  other  harbours  or  bays  were  difco- 
vered or  explored  by  Meffrs  Baft  and  Flinders,  vizi 
Port  Dalrymple  and  Frederick  Henry  bay,  and  two  con- 
fiderable  rivers,  which  have  been  called  Port  Dalrymple 
and  Derwent  rivers.  The  parts  adjoining  to  Adventure' 
bay  are  moftly  hilly,  and  form  an  entire  foreft  of  tall 
trees,  rendered  almoft  impaflable  by  brakes  of  fern, 
ftirubs,  &c.  The  foil  on  the  flat, land,  and  on  the 
lower  part  of  the  hills,  is  fandy,  or  confifts  of  a  yellowilh 
earth,  and  in  fome  parts  of  a  reddith  clay  ;  but  further 
up  the  hills  it  is  of  a  gray  rough  caft.  The  foreft  trees 
are  all  of  one  kind,  generally  quite  flraight,  and  bearing 
clufters  of  fmall  white  flowers.  The  principal  plants 
obferved  were  wood-forrel,  milk-wort,  cudweed,  bell- 
flower,  gladiolus,  famphire,  and  (everal  kinds  of  fern; 
The  only  quadruped  feen  diftinftly  was  a  fpecies  of 
opofTum,  about  tuicc  the  fr/e  of  a  large  rat.  The  kangu»- 
roo,  found  farther  northward  in  Ne^v  Holland,  may  alfo 
be  fuppofed  .  to  inhabit  here,  as  fome  of  the  inhabitants 
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had  pieces  of  the  ikin  of  that  aiilmali  The  principal 
forts  of  birds  in  the  woods  are  brown  hawks  or  eagles, 
croivs,  large  pi;^eons,  yellov,  iih  jiaroquets,  and  a  fpe- 
.  cies  which  was  called  motacilla  cijanea,  from  the  beauti- 
ful azure  colour  of  its  head  and  neck.  On  the  iliore 
were  (evcral  gulls,  black  oyller-catchcrs  or  fca-pies, 
and  plovers  of  a  llone  colour.  In  the  woods  v,-ere  fecn 
lome  blackifh  fnakes  of  a  pretty  large  fize  ;  and  a  fpc- 
clej  of  lizard  fifteen  inches  long  and  fix  round,  beauti- 
fully clouded  with  yelloiv  and  black.  Among  a  varie- 
ty of  filh  caught,  were  forae  large  rays,  nurles,  leather- 
jackets,  bream,  foles,  flounders,  gurnards,  and  ele- 
phant filh.  Upon  the  rocks  are  mufcies  and  other 
ihell-fiih,  and  upon  the  beach  were  found  fome  pretty 
Medufa's  heads.  The  mofl  troublelbme  infedls  met 
with  were  the  niofchettoes ;  and  a  large  black  ant,  the 
bite  of  which  infiifls  extreme  pain. 

The  inhabitants  feemed  mild  and  cheerful,  ivith  little 
of  that  wild  appearance  which  faVages  in  general  have. 
They  are  ahnoll  totally  devoid  of  perlon.il  aflivity  or 
genius,  and  are  nearly  upon  a  par  ^vith  the  wretched 
natives  of  Terra  del  Fuego.  They  difplay,  however, 
fome  contrivance  in  their  method  of  cutting  their 
arms  and  bodies  in  lines  of  different  dire£lions,  raifed 
above  the  furface  of  the  fkin.  Their  indifference  for 
prefents  offered  them,  their  general  inattention  and 
want  of  curiofity,  were  very  remarkable,  and  teflified 
no  acutenefs  of  underflanding.  Their  complexion  is 
a  dull  black,  which  they  fometimes  heighten  by  fmut- 
ting  their  bodies,  as  was  fuppoled  from  their  leaving 
a  mark  behind  on  any  clean  fubftance.  Their  hair  is 
perfectly  woolly,  and  is  clotted  with  greafe  and  red 
ochre  like  that  of  the  Hottentots.  Their  noles  are 
broad  and  full,  and  the  lower  part  of  the  face  projedfs 
confiderably.  Their  eyes  are  of  a  moderate  fize  ;  and 
though  they  are  not  very  quick  or  piercing,  they  give 
the  countenance  a  frank,  cheerful,  and  pleafing  cafl. 
Their  teeth  are  not  very  white  nor  well  fet,  and  their 
mouths  are  wide  ;  they  wear  their  beards  long  and 
clotted  with  paint.  They  are  upon  the  whole  well 
proportioned,  though  their  belly  is  rather  protuberant. 
Th^ir  favourite  attitude  is  to  ftand  ^vith  one  fide  for- 
ward, and  one  hand  grafping  acrofs  the  back  the  op- 
pofite  arm,  which  on  this  occafion  hangs  down  by  the 
fide  that  projefts. 

Near  the  ihore  in  the  bay  ^vere  obferved  fome  wretch- 
ed conftruftions  of  llicks  covered  with  bark  ;  but  thefe 
feemed  to  have  been  only  temporary,  and  they  had 
converted  many  of  their  largeft  trees  into  more  com- 
■fortable  and  commodious  habitations.  The  trunks 
of  thefe  were  hollowed  out  to  the  height  of  fix  or  feven 
feet  by  means  of  fire.  That  they  fometimes  dwell  in 
them  was  manifeft  from  their  hearths  in  the  middle 
made  of  clay,  round  which  four  or  five  perfons  might 
fit.  Thefe  places  of  fhelter  are  rendered  durable  by 
their  leaving  one  fide  of  the  tree  found,  fo  that  it  con- 
tmues  growing  with  great  luxuriance. 

DIEMERBROEK,  Isbrand,  a  learned  profefTor 
of  phyfic  and  anatomy  at  Utrecht,  was  bom  at  Mont- 
fort,  in  Holland,  in  1 609,  where  he  acquired  great  re- 
putation by  his  leftures  and  his  praftice  ;  and  died  at 
Utrecht  in  1674.  He  wrote  a  treatife  on  the  plague, 
which  is  efteemed  ;  and  feveral  learned  works  in  ana- 
tomy and  medicine,  which  were  printed  at  Utrecht  in 
1685  in  folio. 
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DIEPPE,  a  handfome  fea-port  town  of  France,  in 
Upper  Normandy,  in  the  territory  of  Caux  ;  ivith  a 
good  harbour,  an  old  caftle,  and  two  handfome  moles. 
The  parilh  church  of  St  James  is  an  elegant  ilrufture  ; 
and  there  is  a  tower  from  whicli,  in  fine  weather,  the 
coaft  of  England  may  be  feen.  The  principal  trade 
coniifls  in  herrings,  whitings,  mackerel,  ivory,  toys, 
and  laces.  It  was  bombarded  by  the  Englifli  in  1694, 
and  it  is  not  now  fo  confiderable  as  it  was  formerly.  It 
is  feated  at  the  mouth  of  the  river  Argues,  in  E.  Long. 
J.  9.  N.  Lat.  49.  <^^. 

DIES  MARCHi/iL,  was  the  day  of  congrefs  or  meet- 
ing of  the  Englilh  and  Scots,  annually  appointed  to  be 
held  on  the  marches  or  borders,  in  order  to  adjuft  all 
differences  between  them. 

DIESIS,  in  Miijic,  is  the  divifion  of  a  tone  lefs  than 
a  femitone  ;  or  an  interval  confifling  of  a  lefs  or  im- 
perfeft  femitone. 

Diefis  is  the  fmalleft  and  fofteft  change  or  inflexion 
of  the  voice  imaginable  •,  it  is  called  a  faint,  expreflcd 
thus  X,  by  a  St  Andrew's  crofs  or  faltier. 

DIESPITER,  in  antiquity,  a  name  given  to  Ju- 
piter ;  and  iignifying  die:  pater,  "  father  of  the  day." 
St  Augulfin  derives  the  name  from  dies,  "  day,"  and 
partus,  "  produftion,  bringing  forth  j"  it  being  Jupiter 
that  brings  forth  the  day.  Of  which  fentiment  were 
Servius  and  Macrobius ;  the  former  adding,  that  in 
the  language  of  the  Olci  they  called  him  Luceitcius,  as 
Diefpiter  in  Latin. 

DIET,  in  Medicine,  according  to  fome,  compre- 
hends the  whole  regimen  or  rule  of  life  with  regard  to 
the  fix  non-naturals  ;  air,  meats,  and  drinks,  fleep  and 
watching,  motion  and  rell,  palTions  of  the  mind,  reten- 
tions and  excretions.  Others  rellrain  the  term  of  diet 
to  what  regards  eating  and  drinking,  or  folid  aliments 
and  drinks.     See  Food. 

The  natural  conflitution  of  the  body  of  man  is  fuch, 
that  it  can  eafily  bear  fome  changes  and  irregularities- 
without  much  injury.  Had  it  been  otherwife,  we 
fhould  be  almofl  conilantly  put  out  of  order  by  every 
flight  caufe.  This  advantage  arifes  from  thofe  won- 
derful communications  of  the  inward  parts,  whereby, 
when  one  part  is  affefted,  another  comes  immediately 
to  its  relief. 

Thus,  when  the  body  is  too  full,  nature  caufes  eva- 
cuations through  fome  of  the  outlets ;  and  for  this  rea- 
fon  it  is,  that  difeafes  from  inanition  are  generally  more 
dangerous  than  from  repletion  5  becaufe  we  can  more 
expeditioufly  diminiih  than  increale  the  juices  of  the 
body.  Upon  the  fame  account,  alfo,  though  temperance 
be  beneficial  to  all  men,  the  ancient  phyficians  advifed 
perfons  in  good  health,  and  their  own  mafters,  to  in- 
dulge a  little  now  and  then,  by  eating  and  drinking 
more  plentifully  than  ufual.  But,  of  the  two,  intem- 
perance in  drinking  as  fafer  than  in  eating  ;  and  if  a 
perfon  has  committed  excefs  in  the  latter,  cold  water 
drank  upon  a  full  ftomach  will  help  digeftion  ;  to  which 
it  will  be  of  fervice  to  add  lemon  juice,  or  elixir  of  vi- 
triol. If  he  has  eaten  high-feafoned  things,  rich  fauces, 
&c.  then  let  him  fit  up  for  fome  little  time,  and  after- 
wards fleep.  But  if  a  man  happen  to  be  obliged  to 
fall,  he  ought  to  avoid  all  laborious  work.  From  fa- 
tiety  it  is  not  proper  to  pafs  direftly  to  fliarp  hunger, 
nor  from  hunger  to  fatiety  •,  neither  will  it  be  fafe  to 
indulge  abfolute  reft  immediately  after  exceflive  labour, 
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r.or  fuddenly  to  fall  to  hard  work  after  long  idlenefs. 
In  a  ivord,  therefore,  all  changes  in  the  way  of  living 
fliould  be  made  by  degrees. 

The  fofter  and  milder  kinds  of  aliment  are  proper 
for  children,  and  for  youth  the  ilronger.  Old  people 
ought  to  leflen  the  quantity  of  their  food,  and  increafe 
that  of  their  drink  ;  but  yet  fome  allowance  is  to  be 
made  for  cullora,  efpecially  in  the  colder  climates  like 
ours ;  for  as  in  thefe  the  appetite  is  keener,  lb  is  the 
digeftion  better  performed.  Mead's  Manila  ct  Pra- 
cepla. 

Diet  Drinks,  a  form  in  Phijsic,  including  all  the 
medicated  wines,  ales,  and  wheys,  ufed  in  chronic  cafes. 
They  require  a  courfe  or  continuation  to  anfwer  any 
intention  of  moment. 

Diet  of  Afipearance,  in  Scots  Law,  the  day  to  which 
a  defender  is  cited  to  appear  in  court ;  and  every  other 
day  to  which  the  court  fliall  afterwards  adjourn  the 
confideration  of  the  queflion. 

Diet,  or  Dyet,  in  matters  of  policy,  is  ufed  for  the 
general  aflembly  of  the  ftates  or  circles  of  «he  empire 
of  Germany  and  of  Poland,  to  deliberate  and  concert 
meafures  proper  to  be  taken  for  the  good  of  the 
public. 

The  general  diet  of  the  empire  is  ufually  held  at 
Ratilbon.  It  confilfs  of  the  emperor,  the  nine  eleftors, 
and  the  ecclefiaftical  princes  ;  viz.  the  archbilhops, 
bifhops,  abbots,  and  abbeffes ;  the  fecular  princes, 
who  are  dukes,  marquifes,  counts,  vifcounts,  or  ba- 
rons ;  and  the  reprefentatives  of  the  imperial  cities. — 
It  meets  on  the  emperor's  fummons,  and  any  of  the 
princes  may  fend  their  deputies  thither  in  their  ftead. 
The  diet  makes  lavvs,  raifes  taxes,  determines  difter- 
ences  betu-een  the  leveral  princes  and  flates,  and  can 
relieve  the  fubjefts  from  the  oppreilions  of  their  fove- 
reigns. 

The  diet  of  Poland,  or  the  affembly  of  the  ftates, 
coniifted  of  the  fenate  and  deputies,  or  reprefcntative  of 
every  palatinate  or  county  and  city ;  and  usually  met 
every  two  years,  and  oftener  upon  extraordinary  occa- 
fions,  if  fummoned  by  the  king,  or,  in  his  abfence,  by 
the  archbilhop  of  Gnefna.  The  general  diet  of  Po- 
land fat  but  fix  weeks,  and  often  broke  up  in  a  tu- 
mult much  fooner  •,  for  one  diflenting  voice  prevented 
their  paffing  any  lavvs,  or  coming  to  any  reiolutions,  on 
what  was  propofed  to  them  from  the  throne.  Switzer- 
land has  alfo  a  general  diet,  which  is  ufually  held  every 
year  at  Baden,  and  reprefents  the  vvhole  Helvetic  bo- 
dy ;  it  feldora  lafts  longer  than  a  month.  Befides  this 
general  diet,  there  are  diets  of  the  Proteftant  can- 
tons, and  diets  of  the  Catholic  ones  ;  the  flrft  aifemhle 
at  Araw,  and  are  convoked  by  the  canton  of  Zurich  j 
the  fecond  at  Lucern,  convoked  by  the  canton  of  that 
name. 

DIETETIC,  denotes  fomething  belonging  to  diet, 
but  particularly  that  part  of  phyfic  '^  h'ch  treats  of  this 
fubjetl.     See  Diet,  Food,  and  Drink. 

DIETRICH,  or  DiETRicY,  Christian  William 
Ernest,  a  modem  artilf,  who  was  born  at  Weimar 
in  171 2  He  refided  chiedy  at  Drefden,  where  he 
was  profeflbr  of  the  Academy  of  Arts.  He  was  a 
painter  of  very  extenfive  abilities,  and  fucceeded  both 
m  hiftory  and  landfcape.  We  have  by  him  a  great 
number  of  fmall  fubjeffs,  to  the  amount  of  i  co  or 
more,  which  he  engraved  from  his  own  compofitions, 
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in  the  ftyle  (fays  Bafan  of  Oftade,  of  LairelTe,  and  of      Diets  • 

Salvator  Rofa.     Sixty  of  thefe  etchings  are  exceeding-  „...  "    .  , 
,  J  t^  b    (jiflercntial 

^y  '■^'■'^-  .  .        Equation. 

DIETS,  a  town  in  the  circle  of  the   Upper  Rhme  — — ^  ■    » 
in  Germany,  fituated  on  the  river  Lohn,  20  miles  north 
of  Mentz,  and  fubjetl  to  the  houfe  of  NafTau-Orange. 
E.  Long.  7.  40.  N.  Lat.  50.  28. 

DIEU  ET  MON  DROIT,  i.  e.  God  and  my  right,  the 
motto  of  the  royal  arms  of  England,  tirft  affumed  by 
King  Richard  1.  to  intimate  that  he  did  not  hold  his 
empire  in  vaiTalage  of  any  mortal. 

It  was  afterwards  taken  up  by  Edward  III;  and 
was  continued  without  interruption  to  the  time  of  the 
late  King  William,  who  ufed  the  motto  Je  maintien- 
dray,  though  the  former  was  IHII  retained  upon  the 
great  feal.  After  him  Queen  Anne  ufed  the  motto 
Semper  eadem,  %vhich  had  been  before  ufed  by  Q^ueen 
Elizabeth  ;  but  ever  fince  Q^ueen  Anne,  Dieu  et  man 
droit  continues  to  be  the  royal  motto. 

DIFF,  is  the  name  of  an  inftrument  of  mufic  among 
the  Arabs,  ferving  chiefly  to  beat  time  to  the  voice ; 
it  is  a  hoop,  lometimes  with  pieces  of  brafs  fixed  to  it 
to  make  a  jingling,  over  which  a  piece  of  parchment  is 
diftended.  It  is  beat  with  the  fingers,  and  is  the  true 
tympanum  of  the  ancients. 

DIFFARREATION,  among  the  Romans,  a  ce- 
remony whereby  the  divorce  of  their  priefts  was 
folemnized.  The  word  comes  from  the  prepofition 
dis ;  which  is  ufed,  in  compofition,  for  divijion  or  fe- 
paration ;  and  Jarreatio,  a  ceremony  with  wheat,  oifor, 
"  wheat." 

Diffarreation  was  properly  the  diilolving  of  marriages 
contratled  by  confarreation  ;  which  were  thofe  of  the 
pontifices  or  priefts.  Feftus  fays,  it  was  performed 
With  a  wheaten  cake.  Vigenere  will  have  confarrea- 
tion and  diffarreation  to  be  the  fame  thing. 

DIFFERENCE,  in  Mathematics,  is  the  remainder, 
when  one  number  or  quantity  is  fubtrafted  from  an- 
other. 

Difference,  in  Logic,  an  effential  attribute,  be.> 
longing  to  fome  fpecies,  and  not  found  in  the  genus  ; 
being  the  idea  that  defines  the  fpecies.  Thus  body  and 
fpirit  are  the  two  fpecies  of  fubftance,  which  in  their 
ideas  include  fomething  more  than  is  included  in  the 
idea  of  fubftance.  In  body,  for  inftance,  is  found  im- 
penetrability and  extenfion  ;  in  fpirit  a  power  of  think., 
ing  and  reafoning  :  fo  that  the  difference  of  body  is 
impenetrable  extenfion,  and  the  difference  of  fpirit  is 
cogitation. 

Difference,  in  Heraldry,  a  term  given  to  a  certain 
figure  added  to  coats  of  arms,  ferving  to  diftinguifh 
one  family  from  another  5  and  to  ihow  hovr  diif  ant 
younger  branches  are  from  the  elder  or  principal 
branch. 

DIFFERENTIAL,  (Differentiale,)  in  the  higher 
geometry,  an  infinitely  fmall  quantity,  or  a  particle  of 
quantity  fo  fmnU  as  to  be  lefs  than  any  allignable  one. 
It  is  called  a  differential,  or  differential  quantity,  becaufe 
frequently  confidered  as  the  difterence  of  two  quanti- 
ties ;  and,  as  fuch,  is  the  foundation  of  the  differential 
calct'lus :  Sir  Ifaac  Newton,  and  the  Englilh,  call  it  a 
moment,  as  being  confidered  as  the  momentary  increafe 
of  quantity.     See  Fluxions. 

Differential  Equation,  is  an  equation  involving 
or  containing  differential  quantities  j  as  the  equation 
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3  v\;'r — i  axifx  -\-a!jdx  -\-  ax(/!/=o.     So-.v.e  mathemntici- 
aiis,  as  Stirling,  ike.  have  alfo  applied  the  term  UifFer- 
'  eutial  equation  in  another  ienfe,  to  certain  equations  de- 
fining the  nature  of  ieries. 

DifFSs.SN'Ti.iL  Mtihoa,  a  method  of  finding  quantities 
by  means  of  their  luccelTive  differences. 

This  method  is  of  very  general  ufe  and  application, 
but  efpecially  in  the  conllruftion  of  tables,  and  the 
fummation  of  feries,  &.c.  It  was  firll  ufed,  and  the 
rules  of  it  laid  down,  by  Briggs,  in  his  conlbuction  ot 
Logarithms  and  other  Nimibers,  much  the  fame  as  they 
were  afterwards  taught  by  Cotes,  in  his  ConflruEiio  Ta- 
bu/arum per  Differenttas. 

The  method  was  next  treated  in  another  form  by 
Newton  in  the  5th  Lemma  of  the  3d  booii  of  his  Prin- 
cipia,  and  in  his  Methoilus  Different inlis,  publiQied  by 
Jones  in  1711,  with  the  other  trafls  of  Newton.  This 
author  here  treats  it  as  a  method  of  defcribing  a  curve 
of  the  parabolic  kind,  through  any  given  number  of 
points.  He  diftinguilhes  two  cafes  of  this  problem  j 
the  firll  when  the  ordinates  drawn  from  the  given 
points  to  any  line  given  in  pofition,  are  at  equal  di- 
llances  from  one  another ;  and  the  fecond,  when  thefe 
ordinates  are  not  at  equal  diftances.  He  has  given  a  fo- 
lution  of  both  cafes,  at  fifll  without  demonftration, 
which  was  afterwards  fupplied  by  himfelf  and  others  : 
fee  his  Metlwdus  Differentialis  above  mentioned  ;  and 
Stirling's  Explanations  of  the  Newtonian  Differential 
Method,  in  the  Phil.  Tranf.  N°  362.  ;  Cotes,  De  Me- 
thodo  Differentiali  Newloniana,  publidied  with  his  Har- 
monia  Menfurarum ;  Herman's  P/wrorioinia ;  and  Le 
Seur  and  Jacquier,  hi  their  Commentary  on  Newton's 
Principia.  It  may  be  obferved,  that  the  methods  there 
demonftrated  by  iome  of  thefe  authors  extend  to  the 
defcription  of  any  algebraic  curve  through  a  given  num- 
ber of  points,  which  Newton,  writing  to  Leibnitz,  men- 
tions as  a  problem  of  the  greateft  ufe. 

By  this  method,  fome  terms  of  a  feries  being  given, 
and  conceived  as  placed  at  given  intervals,  any  interme- 
diate term  may  be  found  nearly  j  which  therefore  gives 
a  method  for  interpolation.  Brigg's  Aritlt.  Log.  uhi 
fupra ;  Newton,  Method.  Differ,  prop.  5.J'  Stirling, 
Methodus  Differentialis. 

Thus  alfo  may  any  curvilinear  figure  be  fquared 
nearly,  having  fome  few  of  its  ordinates.  Newton, 
iZ'/a'.  prop.  6.  ;  Coles  De  Method.  DiJJeri  Simpfon's  Ma- 
thematical Diflert.  p.  115.  And  thus  may  mathemati- 
cal tables  be  conftru£led  by  interpolation  :  Briggs,  ibid. 
Cotes  Canonotechnia. 

The  fucceflive  differences  of  the  ordinates  of  para- 
bolic curves,  becoming  ultimately  equal,  and  the  inter- 
mediate ordinate  required  being  determined  by  thefe 
differences  of  the  ordinates,  is  the  reafon  for  the  name 
Differential  Method. 

To  be  a  little  more  particular. — The  firft  cafe  of 
Newton's  problem  amounts  to  this  ;  A  feries  of  num- 
bers, placed  at  equal  intervals,  being  given,  to  find 
any  intermediate  number  of  that  Ieries,  when  its  inter- 
val or  diftance  from  the  firll  term  oi"  the  feries  is  given. 
Subtra£l  each  term  of  the  feries  from  the  next  fol- 
lowing term,  and  call  the  rernainders  firft  differences, 
then  iiibtraft  in  like  manner  e4ch  of  thefe  differences 
from  the  next  following  one,  calling  thefe  renainders 
3d  differences  •,  again,  fubtrLft  each  2d  difference  from 


the  next  following,  for  the  3d  differences  ;  and  fo  on  : Differentiai 
then  if  A  be  the  iff  term  of  the  feries,  .  Mc-thud. 

d'  the  firll  of  the  iff  differences, 
//"  tlie  firll  of  the  2d  differences, 
d"  the  fiufl  of  the  3d  differences, 

and  if  .v  be  the  interval  or  diftance  between  the  firft 
term  of  the  feries  and  any  term  fought,  T,  that  is,  let 
the  number  of  terms  from  A  to  T,  both  included,  be 
rrx-j- 1 ;   then  will  the  term  fought,  T,  bezr 


I       '   I 


2^12       3 


Hence,  if  the  differences  of  any  order  become  equal, 
that  is,  if  any  of  the  diffs.  d" ,  d'",  &c.  become  :=  a, 
the  above  feries  will  give  a  finite  expreffion  for  T  the 
term  fought ;  it  being  evident,  that  the  feries  muft  ter- 
minate when  any  of  the  differences  d",  d",  &c.  be- 
come ■=:o . 

X  X   X  ^^  I 

It   is  alfo  evident  that  the  co-efKcients '-,- . , 

&c.  of  the  differences,  are  the  fame  as  to  the  terms  of 
the  binomial  theorem. 

For  ex.  Suppofe  it  were  required  to  find  the  log. 
tangent  of  5'  l''  12'"  24"",  or  j'  l"  t%V,  or  i'  l"-2066, 
&c. 

Take  out  the  log.  tangents  to  feveral  minutes  and 
feconds,  and  take  their  firft  and  fecond  differences,  as 
below  : 


5'  o"     -     - 

51  -     - 

52  -    - 

5  3      "     " 

Here  A=:7-i64i4i7  j    -^=15^ 
the  mean  2d  difference  d"-=z — 48. 


Tan. 

7' 1 626964 

7-1641417 
7-1655821 
7-1670178 


I44J3 

14404 

H357 


d" 


-497  . 

-47  i 


-48 


A     - 

xd'     - 

XX 1 

r  I 


\  d'  =1 4404 ;  and 
Hence 

7-1641417 
2977 


d" 


Theref.  the  tang,  of  5'  l"l  2'"  24""  is  7-1644398 

Hence  may  be  deduced  a  method  of  finding  the  fums 
of  the  terms  of  fuch  a  feries,  calling  its  terms  A,  B, 
C,  D,  &c.  For,  conceive  a  new  feries  having  its  ill 
term  =  o,  its  2d  =r  A,  its  3d  —  A-f-B,  its  4th  = 
A  +  B  -I-  C,  its  5th  =  A  -f  B  -f-  C  -t-  D,  and  fo  on  ; 
then  it  is  plain  that  affigning  one  term  of  this  feries,  is 
finding  the  fum  of  all  the  terms  A,  B,  C,  D,  &c. 
Now  fince  thefe  terms  are  the  differences  of  the  fums, 
o.  A,  A-fB,  A-f-B-}-C,  &c.;  and  as  fome  of  the  dif- 
ferences of  A,  B,  C,  &.C.  are  =  O  by  fuppofition  -,  it 
follows  that  fome  of  the  differences  of  the  fums  will  be 

=  o;    and    fince  in  the  feries  A    +-<2"-f-.— --</", 

&.C.  by  which  a  term  was  affigned,  A  reprefentcd  the 
I  ft  term  ;  d'  the  1  ft  of  the  1  ft  differences,  and  -V  the 
interval  between  the  f.rft  term  and  the  laft  ;  we  are  to 
write  o  inftead  of  A,  A  inftcad  of  fi",  d  inllead  of  d". 
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t)if«eicnt;u'</"  inftead  of  d'" ,  &c.  a!fo  .v-;-i    inilead  of  .v  ;  which 
Method     being  done,  the  feries  exprefiing  ihe  funis  will  be 
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Or,   If 
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the    real   number  of   terms  of   the  lines  be  called   z, 
that  is,  if  c=*  +  i,  or  .v=2,— I,  the  fum  of  the  feries 


2  '    1        2 


-d",    &c.       Sde 


-.vi'il  be  A  z  +  '  . 

^12123 

De  Molvre's   Doft.  of   Chances,  p.  59,  60  ;    or    his 
?v!ifcel.  Analyt.  p.  153. ;  or  Sinipfon's  Ellays,  p.  95. 

For  ex.  To  find  the  fum  of  fix  terms  of  the  feries  of 
fquares  1+4+9+ 16-I-25 +36,  °*  -''^  natural  num- 
bers. 

T.nii^.    d'      d''     d'"   ' 


4 

9 

16 

25 


Here  A=i,  (/'i=3,  /'=r2, //■"' &:c.  =0,  and  j  =  6  ; 
therefore  the  fum  is  6  +  ?.4-3  +  t-I-4-2=6+45+40 
=91  the  fum  required,  viz.  of  I +4+9  + '6  + 25 +3^- 

A  variety  of  examples  may  be  feen  in  the  places 
above  cited,  or  in  Stirling's  Met/wdiis  Differentia/is, 
&c. 

As  to  the  differential  method,  it  may  be  obferved, 
that  though  Newton  and  fome  others  have  treated  it  as 
a  method  of  defcribing  an  algebraic  curve,  at  leaft  of 
the  parabolic  kind,  through  any  number  of  given 
points  ;  yet  the  confidcration  of  curves  is  not  at  all  ef- 
fential  to  it,  though  it  may  help  the  imagination.  The 
defcription  of  a  parabolic  curve  through  given  points, 
is  the  fame  problem  as  the  finding  of  quantities  from 
their  given  differences,  which  may  always  be  done  by 
algebra,  by  the  refolution  of  firaple  equations,  Hut- 
im^!  Math.  Di8l. 

DIFFORM,  Dijformh,  {horn  forma  "a  fhape"), 
is  a  word  ufed  in  oppofition  to  uniform  ;  and  fignifies, 
that  there  is  no  regularity  in  the  form  or  appearance 
of  a  thine.  The  botanlfts  ufe  it  as  a  dlfiinftion  of  the 
flowers  of  feveral  fpecies  of  plants, 

DIFFUSE,  an  epithet  applied  to  fuch  writings  as 
are  wrote  in  a  prolix  manner.  Among  hiilorlans,  Sal- 
luft  is  reckoned  fententicus,  and  Livy  diffufe.  Thus 
alfo  among  the  orators,  33emofthenes  is  clofe  and  con- 
cife  ;   Cicero,  on  the  other  hand,  difhife. 

DIFFUSION,  the  difperfion  of  the  fubtlle  effluvia 
cf  bodies  into  a  kind  of  atmofphere  all  round  them. 
Thus  the  light  diffufed  by  the  rays  of  the  fun,  iffues 
all  round  from  that  amazing  body  of  tire. 

DIGASTRICUS,  in  Anatomy,  a  mufcle  of  the 
lower  jaw,  cal!ed  alfo  Biventer.  See  Anatomy,  Ta- 
ble  of  the  Miifc/es. 

DIGiiY,  Sir  Kenelm,  an  Englifh  philofopher, 
was  born  at  Gothurft  in  Buckinghamihire  in  1603,  and 
became  very  lUullrlous  for  his  virtue  and  learning. 
He  was  defcended  of  an  ancient  family.  His  great- 
grandfather, accompanied  by  fix  of  his  brothers,  fought 
valiantly  at  Eofworth  field  on  the  fide  of  Henry  VII. 
againft  the  ufurper  Richard  III.  His  father,  Sir 
Everaid  Digby,  was  engaged  in  the  gunpowder  plot 
againft  King  James  I.  and  for  tliat  crime  was  beheaded  ; 
but  his  fon  was  reftored  to  his  eftate.  King  Charles  I. 
made  him  gentleman  of  the  bedchamber,  commiflioner 
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of  the  navy,  and  governor  of  the  Trinlty-houfc.  He 
granted  him  letters  of  reprlfal  againft  the  Venetians,  by  ^_ 
virtue  of  which  he  took  feveral  prizes  v.Ith  a  fmall  fleet 
under  his  command.  He  fought  the  Venetians  near  the 
port  of  Scanderoon,  and  bravely  made  his  ivay  through 
them  with  his  booty.  He  was  a  great  lover  of  learning, 
and  tranilated  feveral  authors  into  Engllfli ;  and  his 
"  Treatife  of  the  Nature  of  Bodies  and  the  Imrr.orta- 
hty  of  the  Soul,"  difcovers  great  penetration  and  ex- 
tenfive  knowledge.  He  applied  to  chemlftry  ;  and 
found  out  feveral  ufeful  medicines,  which  he  gave  freely 
away  to  people  of  ail  forts,  efpeclally  to  the  poor.  He 
diftinguilhed  himfelf  particularly  by  his  fympathetic 
powder  for  the  cure  of  wounds  at  a  diftance  ■,  his  dll- 
courfe  concerning  which  made  a  great  noKe  for  a  while .- 
He  had  conferences  with  Des  Cartes  about  the  nattire 
of  the  foul. 

In  the  beginning  of  the  civil  wars,  he  exerted  him- 
felf very  vigorouily  in  the  king's  caufe  •,  but  he  was 
afterwards  imprlfoned  by  the  parliament's  order,  in 
Winchefter-houfe,  and  had  leave  to  depart  thence  in 
1643.  He  afterwards  compounded  for  his  tftate,  but 
was  ordered  to  leave  the  nation  ;  when  he  went  to 
France,  and  was  fent  on  two  embaffies  to  Pope  Inne- 
cent  X.  from  the  queen,  widow  to  Cliarles  I.  whole 
chancellor  he  then  was»  On  the  rcftoratlon  of  Charles 
II.  he  returned  to  London;  where  he  died  in  1663, 
aged  60. 

This  eminent  perfon,  on  account  of  his  early  talents, 
and  great  proficiency  in  learning,  was  compared  to 
the  celebrated  PIcus  de  Mirandola,  who  was  one  of 
the  wonders  of  human  nature.  His  knowledge,  though 
various  and  extenfive,  appeared  to  be  greater  than 
it  really  Was ;  as  he  had  all  the  powers  of  elocution 
and  addrefs  to  recommend  it.  He  knew  how  to 
fhine  in  a  circle  of  ladies  or  phllofophers ;  and  was  as 
much  attended  to  when  he  fpoke  on  the  moft  trivial 
fubjefts,  as  when  he  converfcd  on  the  moft  important.  It 
is  laid  that  one  of  the  princes  of  Italy,  who  had  no 
child,  was  defirous  that  his  princefs  Ihould  bring  him  a 
fon  by  Sir  Kenelm,  whom  he  efteemed  a  juft  model  of 
peifefllon. 

DIGEST,  (Digeflum),  a  colleftion  of  the  Roman 
laws,  ranged  and  digefted  under  proper  titles,  by  order 
of  the  emperor  Juftinian. 

That  prince  gave  his  chancellor  Tribonianus  a  com- 
miffion  for  this  purpofe  ;  who.  In  confequence  thereof, 
chofe  fixteen  jurlfconfulti,  or  lawyers,  to  work  upon 
the  fame.  Thefe,  accordingly,  took  out  the  beft  and 
fineft  decifions  from  the  two  thoufand  volumes  of  the 
ancient  jurlfconfulti,  and  reduced  them  all  into  one 
body  ;  which  was  publifhed  in  the  year  533,  under  the 
name  of  the  Digefl.  To  this  the  emperor  gave  the 
force  of  a  law,  by  a  letter  at  the  head  of  the  work, 
which  ferves  it  as  a  preface. 

The  Digeft  makes  the  firft  part  of  the  Roman  law, 
and  the  firft  volume  of  the  corpus  or  body  of  the  civil 
law,  contained  in  fifty  books.  It  was  tranilated  into 
Greek  under  the  fame  emperor,  and  called  Pandeda. 
See  Pandects. 

Cujas  fays,  that  Digejl  is  a  commcn  name  for  all 
books  difpofed  in  a  good  order  and  economy  ;  and 
hence  it  is  that  Tertullian  calls  the  Gofpel  of  St  Luke 
a  Digeft. 

Hence  alfo  abridgements  of  the  common   law  are 
G  g  deitominated 
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denominated  tli'itfts  of  the  numerous  cafes,  arguments, 
readings,  pleadings,  &c.  dlljicifed  in  tlie  year  books, 
and  other  reports  and  books  of  law,  reduced  under 
jiroper  heads  or  common  places.  The  firft  was  that 
of  Statham,  which  comes  as  low  as  Henry  VI.  That 
of  Fitzherbert  was  publilhed  in  1516;  Brook's  in 
1573,  of  which  Hughes's  publilhed  in  1663,  is  a  fe- 
quel.  Rolls,  Danvers,  and  Nell'on,  have  alfo  publiflied 
Digefts  or  abridgments  of  this  kind,  including  the 
Cf.les  of  later  days  ;  to  which  may  be  added  the  New 
Abridgment,  Viner's  Abridgment,  &c. 

DIGESTION,  in  the  animal  economy,  is  the  dif- 
iolution  of  the  aliments  into  luch  minute  parts  as  are 
lit  to  enter  the  lacteal  vtflels,  and  circulate  with  the 
mafs  of  blood.     See  Anatomy  Index, 

Digestion,  in  Chcmifiry,  is  an  operation  which  con- 
hfts  in  expoCng  bodies  to  a  gentle  heat,  in  proper  vef- 
fels,  and  during  a  certain  time.  This  operation  is  very 
ufeful  to  favour  the  action  of  certain  fubftances  upon 
each  other  ;  as,  for  example,  of  well  calcined,  dry, 
fiXed  alkali  upon  reflitied  fpirit  of  wine.  When  theie 
two  fubftances  are  digefted  together  in  a  matrafs,  with 
a  gentle  fand-bath  heat,  the  fpirit  of  v\iae  acquires  a 
yeilow-reddilli  colour,  and  an  alkaline  quality.  The 
fpirit  uould  not  fo  well  acquire  thefe  qualities  by  a 
ftronger  and  fliorter  heat. 

DIGESTIVE,  in  Medicine,  fuca  remedies  as 
flrengthen  and  increafe  the  tone  of  the  ilomach,  and 
aflift  in  the  digeftion  of  foods.  To  this  clafs  belong 
all  fiomachics  and  ilrengtheners  or  corroborants. 

DlGESTlVK,  in  Snrgsri/,  denotes  a  fort  of  unguent, 
plarter,  or  the  like,  that  ripens  and  prepared  the  matter 
of  wounds,  &c.  for  fuppiu'ation. 

DIGGES,  Leonard,  an  eminent  mathematician 
in  the  1 6th  century,  was  defcended  from  an  an- 
cient family,  and  born  at  Digges-court  in  the  parifli 
of  Barham  in  Kent ;  but  in  what  year  is  not  known. 
He  was  educated  for  fome  time  at  Oxford,  where  he 
laid  a  good  foundation  of  learning.  Retiring  irom  thence 
he  prolecuted  his  lludies,  and  became  an  excellent  ma- 
thematician, a  Ikilful  architect,  and  an  expert  lurveyor 
ot  land,  &c.  He  compofcd  feveral  books  :  as,  J.  TeBo- 
vicu-ri :  briefly  ihewing  the  exact  Meaiuring,  and  fpeedy 
Reckoning  of  all  manner  of  Lands,  Squares,  Timber, 
Stones,  Steeples,  8ic.  1556,  4to.  Augmented  and  pub- 
lilhed again  by  his  fon  Thomas  Digges,  in  1502  ;  and 
ilfo  reprinted  in  J647. —  2.  A  Geometrical  Prailical 
Treatife,  named  Patiluinetria,  in  three  books.  This  he 
left  in  manulcriptj  but  after  his  death,  his  fon  fuppjied 
fach  parts  of  it  as  were  obfcure  and  imperfect,  and  pub- 
lilhed it  in  1 59 1,  folio;  fubjoining,  "  A  Difcourfe 
Geometrical  of  the  five  regular  and  Platonic  bodies, 
containing  lundry  theoretical  and  practical  propofitions, 
ariling  by  mutual  conference  of  thefe  folids,  Infcrip- 
tlon,  Circumfcription,  and  Transfonnation." — 3.  Prog- 
noltication  Everlali  iitg  of  right  good  effeft  :  or  Choice 
Rules  to  judge  tlic  Weather  by  the  Sun,  Moon,  and 
Stars,  &c.  in  4to.  1355,  1556,  and  1564:  correftcd 
and  augmented  by  his  Ion,  with  divers  general  tables, 
and  many  compendious  rules,  in  4to,  I  V92.  He  died 
about  the  year  1574. 

DiGGES,  T/iomas,  only  fon  of  Leonard  Digges, 
after  a  liberal  education  from  his  tenderelt  year.s,  went 
and  Itudied  for  fome  time  at  Oxford  ;  and  by  the  im- 
jjroveaients  he  made  tl>ere,  and  the  fubfequent  iaflruc- 
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tions.of  his  learned  father,  became  one  of  the  bcfl  ma- 
thtmaticians  of  his  age.  When  Q^ueen  Elizabeth  lent 
lome  forces  to  alTiil  the  oppreflid  inhabitants  of  the 
Netherlands,  ]\Ir  Digges  \vas  appointed  multer-mafter 
general  of  them  ;  by  which  he  became  well  ikilled  in 
military  affairs ;  as  his  writings  afterward  ihewed.  H^ 
died  in  i  59^. 

Mr  Dlyges,  bcfidc  reviling,  correcting,  and  enlarg- 
ing fome  ]iieccs  ot  his  father's  already  mentioned,  wrote 
and  publilhed  the  following  learned  works  himfclf :  viz. 
I.  /ILeJive  ScaLc  Mathematide  ;  or  Mathematical  Wings 
or  Ladders,  1573,  4to  :  A  book  which  contains  feve- 
ral demonllrations  for  finding  the  parallaxes  of  any  co- 
met, or  other  celellial   body,  with  a  correction  of  the 

errors  in  the  ufe  of  the  radius   aitronomicus 2.  An 

Arithmetical  Military  Treatife,  containing  fo  much  of 
Ai'ithmetic  as  is  necelfary  towards  military  difcipline, 
1579,  4'^°' — 3-  -^  Geometrical  Treatife,  named  Stratio- 
licos,  requifite  for  the  perfection  of  Soldiers,  1579,  4'°- 
This  was  begun  by  his  father,  but  iinilhed  by  himlelf. 
They  were  both  reprinted  together  in  1590,  with  feve- 
ral additions  and  amendments,  under  this  title  :  "  An 
Arithmetical  Warlike  Treatife,  named  Slrali'jticos,  com- 
pendioully  teaching  the  fcience  of  Numbers,  as  Avell  in 
Fraftions  as  Integers,  and  fo  much  of  the  Rules  and 
Equations  Algebraical,  and  art  of  Numbers  ColTical, 
as  are  requifite  for  the  profeffion  of  a  fouldicr.  To- 
gether with  the  Moderne  militaire  difcipline,  offices, 
laues,  and  orders  in  every  well-governed  campe  and 
armie,  inviolably  to  be  obferved."  At  the  end  of  this 
work  there  are  tv.'O  pieces  ;  the  firlt,  "  A  briefe  and  true 
report  of  the  proceedings  of  the  earle  of  Leycefter, 
for  the  reliefe  of  the  town  of  Sluce,  from  his  arrival  at 
V^lilhing,  about  the  end  of  June  1587,  untill  the  furren- 
diie  thereof  26  Julii  next  enluing.  Whereby  it  ihall 
plainlle  appear,  his  exccllencie  was  not  in  any  fault  for 
the  lolte  of  that  towne  :"  the  fecond,  "  A  briefe  dif- 
courle  what  orders  were  beft  lor  repulfing  of  foraine 
forces,  if  at  any  time  they  (hould  invade  us  by  fea  in 
Kent  or  elfewhere." — 4.  A  perteft  Defcripticn  of  the 
Celeltial  Orbs,  according  to  the  mod  ancient  dodtrine 
ot  the  Pythagoreans,  &c.  This  was  placed  at  the  end 
of  his  father's  "  Prognoflication  Everlafling,  &c." 
printed  in  1 1^92,  4to. — 5.  A  humble  Motive  for  Afib- 
ciation  to  maintain  the  religion  eflablilhed,  j6oi,  8vo. 
To  which  is  added,  his  Letter  to  the  fame  purpofe  to 
the  archbilhops  and  bilhops  of  England. — 5.  England's 
Defence  :  or,  A  Treatile  concerning  Invafion.  This 
is  a  traft  of  the  fame  nature  with  that  printed  at  the 
end  of  his  Stratioticos,  and  called,  A  briefe  Difcourfe, 
&c.  It  was  written  in  1599,  but  not  publilhed  till 
16S6. — 7.  A  Letter  printed  before  Dr  John  Dee's 
Pnrallalicce  Commciilationis  praxeoftjue  nucleus  quulain, 
l(;73,  4to. — Befide  thefe,  and  his  Nova  Corpora,  he 
left  feveral  mathematical  treatifes  ready  for  the  prefs ; 
which,  by  reafon  of  lawfuits  and  other  avocations,  he 
was  hindered  from  publilhing. 

DIGGING,  among  miners,  is  appropriated  to  the 
operation  of  freeing  any  kind  of  ore  from  the  bed  or 
ftratum  in  which  it  lies,  where  every  ftroke  of  their 
tools  turns  to  account  :  in  contradillinction  to  the  o- 
penings  made  in  fearch  of  luch  ore,  which  are  called 
hatches,  or  ejlmj-liatches ;  and  the  operation  itfelf,  tracing 
of  mines,  or  halcliing. 

When  a  bed  of  ore  is  difcovered,  the  beele-men,  fo 
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called  from  the  inftruraetit  they  ufe,  which  !<.  a  knid  of 
pickaxe,  free  the  ore  from  the  folTils  around  it ;  and  the 
Ihovel-men  rhro-iv  it  up  from  one  (liarable  to  another, 
till  it  reaches  the  moutli  of  the  hatch. 

In  fome  mines,  to  fave  the  expence  as  well  as  fatigue 
of  the  (liovel-men,  they  raife  the  ore  by  means  of  a 
v.inder  and  two  buckets,  one  of  which  goes  up  as  the 
other  comes  down. 

DIGIT,  'mJftvonomy,  the  twelfth  part  of  the  diame- 
ter of  the  fun  and  moon,  ufed  to  exprefs  the  quantity  of 
an  eclipfe.  Thus  an  eclipfe  is  faid  to  be  of  fix  digits, 
when  fix  of  thefe  parts  aie  hid. 

Digits,  or  Mcmdes,  in  Arilhmetlc,  fignify  any  in- 
teger under  lo;  as,  i,  2,  3,  4,  5,  6,  7,  8,  9,  and  by 
means  of  which  all  numbers  are  expreffed. 

Digit  is  alfo  a  meafure  taken  from  the  breadth  of 
the  finger.  It  is  properly  three  fourths  of  an  inch,  aud 
contains  the  meafure  of  four  barley  corns  laid  breadth- 
\vife. 

DIGITALIS,  fox-glove:  a  genus  of  plants,  be- 
longing to  the  didynamia  clafs ;  and  in  the  natural  me- 
thod ranking  under  the  28th  older,  Lt.'nWie.  See  Bo- 
tany Index. 

Fox-glove  has  been  empoyed  in  cales  of  hsemoptyfis, 
of  phthifis,  and  of  mania,  with  apparent  good  eftefls : 
but  its  ufe  in  thefe  difcafes  is  much  lefs  common  than  in 
dropfy.  It  fliould  be  adminiltered  with  great  caution. 
See  Mr.DiciNE  and  Materia  Medica  Index. 

DIGITATED,  among  botanifts.  See  Botany 
Index. 

DIGLYPH,  in  ArchiteBiire,  a  kind  of  imperfeft 
triglyph,  confole,  or  the  like  ;  with  two  channels  or  en- 
gravings, cither  circular  or  angular. 

DIGNE,  an  epifcopal  town  in  thedepartment  of  the 
Lower  Alps,  formerly  Provence,  in  France,  famous  for 
the  baths  that  are  near  it.  It  is  feated  on  a  river  called 
Bleone,  30  miles  S.  by  V/.  of  Embrun,  in  E.  Long. 
6.  1,2.   N.  Lat.  44.  10. 

DIGNITARY,  in  the  canon  law,  a  perfon  who 
holds  a  dignity,  that  is,  a  benefice  which  gives  him 
forae  pre-eminence  over  mere  priefts  and  canons.  Such 
is  a  bifhop,  dean,  archde:icon,  ]irebendary,  &c. 

DIGNITY,  as  applied  to  the  titles  of  noblemen, 
figniles  honour  and  authority.  And  dignity  may  be 
divided  itJto  fuperior  and  inferior  ;  as  the  titles  of  duke, 
earl,  baron,  &.c.  are  the  highelf  names  of  dignity  ;  and 
ihofe  of  baronet,  knight,  feijeant  at  law,  &c.  tlie  low- 
eft.  Nobility  only  can  give  fo  high  a  name  of  dignity 
as  to  fupply  the  want  of  a  furname  in  legal  proceed- 
ings J  and  as  the  omiffion  of  a  name  of  dignity  may  be 
pleaded  in  abatement  of  a  writ,  &.c.  fo  it  may  be  where 
a'  peer  who  has  more  than  one  name  of  dignity,  is  not 
named  by  the  mod  noble.  No  temporal  dignity  of  any 
torcign  nation  can  give  a  man  a  higher  title  here  than 

that  of  ESt^UIRK. 

DiGKlTY,  in  the  human  charafter,  the  oppofite  of 
Meannef^. 

Man  is  endued  with  a  SEXSE  of  the  worth  and  ex- 
cellence of  his  nature :  he  deems  it  more  perfeft  than 
that  of  the  other  beings  around  him  ;  and  he  perceives 
tp.at  trie  perfeftion  of  his  nature  confifts  in  virtue,  par- 
ticularly in  virtues  of  the  higheft  rank.  To  exprefs 
that  ^e.vSe,  the  term  dignlnj  is  appropriated.  Further, 
to  behave  v.ith  dignity,  and  to  refrain  fi-om  all  mean 
;t6liojis,  is  felt  to  be,  not  a  virtue  only,  but  a  dutv  : 
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it  is  a  duty  every  man  owes  to  liimfclf.  By  ailing  In 
that  manner,  he  attraiSls  love  and  elleem  ;  by  acting 
meanly,  or  below  himfelf,  he  is  difapproveJ  and  con- 
temned. 

This  fenfe  of  the  dignity  of  human  nature  reaches 
even  our  pleafures  and  amufements.  If  they  enlarge 
the  mind  by  raifing  grand  or  elevated  emotions,  or  if 
they  humanize  the  mind  by  exercifing  our  fympathy, 
they  are  approved  as  fuited  to  the  dignity  of  our  nature  ; 
it  they  contrail  the  mind  by  fixing  it  on  trivial  objeifls, 
they  are  contemned  as  not  fuited  to  the  dignity  of  our 
nature.  Hence  in  general,  every  occupation,  whether 
of  ufe  or  araufement,  that  correfponds  to  the  dignity  ot 
man,  is  termed  man/i/  ;  and  every  occupation  below  his 
nature.  Is  termed  childijh. 

To  thofe  \vho  ftudy  liumau  nature,  there  is  a  pohil 
^■•'.lich  has  ahvays  appeared  intricate  :  How  comes  It 
that  generofity  and  courage  are  n.ore  elleemed,  and 
beftow  n  ore  dignity,  than  good  nature,  or  even  juf- 
tice  ;  though  the  latter  contribute  more  than  the  for- 
mer to  private  as  well  as  to  public  happinefs  ?  This 
queftion,  bluntly  propofed,  might  puzzle  even  a  phi- 
lofopher  ;  but,  by  means  of  the  foregoing  obferva- 
tion^,  win  eafily  be  folved.  Human  virtues,  like  o- 
ther  ohjefts,  obtain  a  rank  in  our  ellimation,  not 
from  their  utility,  which  is  a  fubjeft  of  retieftion,  but 
from  the  direil  impreffion  they  make  on  us.  Juftice 
and  good  nature  are  a  fort  of  negative  virtues,  that 
fcarce  make  any  impreffion  but  when  they  are  tranf- 
greffed  :  courage  and  generofity,  on  the  contrary,  pro- 
ducing elevated  emotions,  enliven  the  great  fenfe  of  a 
man's  dignity,  both  in  himfelf  and  in  others  ;  and  for 
that  reafon,  courage  and  generofity  are  in  higher  regard 
than  the  other  virtues  mentioned ;  we  deTcribe  them  as 
grand  and  elevated,  as  of  greater  dignity,  and  m.ore 
praifewcrthy. 

This  leads  us  to  examine  more  direilly  emotions  and 
paffions  ivith  refpei-l  to  the  prefent  fubjeil  :  and  it  v/IU 
not  be  dlthcult  to  form  a  fcale  of  them,  beginning  with 
the  meanell,  and  afcending  gradually  to  thofe  of  the 
higheft  rank  and  dignity.  Plealiie  felt  as  at  the  or- 
gan of  fenle,  named  corprjrea/  pleof'ifc,  is  perceived  to 
be  low ;  and  when  indulged  to  excels,  is  perceived  al- 
fo to  be  mean  ;  for  that  reafon,  p'-rfons  of  any  dcl'cacy 
diffemble  the  pleaiijre  they  take  in  eating  and  drink- 
ing. The  plealures  of  the  eye  and  ear,  having  no  or- 
ganic feeling,  and  being  free  from  any  fenfe  of  mean- 
nefs,  are  indulged  without  any  ftiame :  they  even  rife 
to  a  certain  degree  of  dignity  when  their  oLjecls  are 
grand  or  elevated.  The  fame  is  the  cafe  of  the  fym- 
pathetic  paffions :  a  virtuous  perfon  behaving  with  for- 
titude and  dignity  under  cruel  misfortunes,  makes  a 
capital  figure  5  and  the  fympathizing  fpcdlator  feels  in 
himfelf  the  fame  dignity.  Sympathetic  diitrcfs  at  the 
iame  time  never  Is  mean  :  on  the  contrsry.  It  is  agree- 
able to  the  nature  of  a  foclal  being,  and  has  general 
approbation.  The  rank  that  love  pcflft.IVs  in  the  fcale 
depends  in  a  great  meafure  on  its  obje^ls  :  it  pofltffes  a 
low  place  when  founded  on  external  properties  mere- 
ly ;  and  is  mean  when  beftowed  on  a  perfon  o(  infer'or 
rank  without  any  extraordinary  qualification  :  out 
when  founded  on  the  more  elevated  internal  properties. 
It  aP.umes  a  confiderable  degree  of  dignity.  The  fame 
is  the  cafe  of  friendlhlp.  When  gratitude  is  warm, 
it  animates  the  mind;  but  it  fcarce  rifes  to  dignityi 
G  g  2  Joy 
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Dignity.  Joy  beftows  dignity  when  it  proceeds  from  an  elevated     occupations :  but  tlie  mind 
-~~y~'^  caufe. 

If  we  can  depend  upon  inducftion,  dignity  is  not  a 
property  of  any  dil'agreeable  paffi'in  :  one  is  flight,  an- 
other fevere  ;  one  deprelTes  the  mind,  anotlier  animates 
it :  but  there  is  no  elevation,  far  lels  dignity,  in  any 
of  them.  Revenge,  in  particular,  though  it  inflame 
and  fwell  the  mind,  is  not  accompanied  with  dignity, 
not  even  with  elevation  :  it  is  not  however  felt  as  mean 
or  grovelling,  unlefs  when  it  takes  indireft  meafures 
for  gratification.  Shame  and  remorfe,  though  they 
fink  the  fpirits,  are  not  mean.  Pride,  a  difagreeable 
paffion,  beftows  no  dignity  in  the  eye  of  a  fpeclator. 
Vanity  always  appears  mean  ;  and  extremely  io  where 
founded,  as  commonly  happens,  on  trivial  qualifica- 
tions. 

We  proceed  to  the  pleafures  of  the  underftanding, 
which  poiTefs  a  high  rank  m  point  of  dignity.  Of  this 
every  one  will  be  fenlible,  wlien  he  confiders  the  im- 
portant truths  that  have  been  laid  open  by  fcience ; 
luch  as  general  theorems,  and  the  general  laws  that 
govern  the  material  and  moral  v'orlds.  The  pleafures 
of  the  underllanding  are  fulted  to  man  as  a  rational  and 
contemplative  being,  and  they  tend  not  a  little  to  en- 
noble his  nature  j  even  to  the  Deity  he  Ihetcheth  his 
contemplations,  which,  in  the  difcovery  of  infinite 
power,  wiidom,  and  benevolence,  atford  delight  of  the 
moll  exalted  kind.  Hence  it  appears,  that  the  fine 
arts,  ftudicd  as  a  rational  fcience,  afford  entertainment 
of  great  dignity  ;  fuperior  far  to  %vhat  they  affjrd  as  a 
iabjeft  of  talle  merely. 

But  contemplation,  however  in  itfelf  valuable,  is 
chiefly  refpefted  as  fubfervient  to  action ;  for  man  is 
intended  to  be  more  an  atlive  than  a  contemplative 
being.  He  accordingly  fliows  more  dignity  in  aftion 
than  in  contemplation  :  generollty,  magnanimity,  he- 
roifm,  raife  his  character  to  the  highell  pitch  ;  thefe 
beft  exprefs  the  dignity  of  his  nature,  and  advance 
him  nearer  to  divinity  than  any  other  ot  his  attri- 
butes. 

Having  endeavoured  to  afTign  tlie  eriicicnt  caufe  of 
dignity  and  meannefs,  by  unfolding  the  principle  on 
which  they  are  founded,  we  proceed  to  explain  the  fi- 
r.al  caufe  of  the  dignity  or  meannefs  beftowed  upon  the 
ieveral  particulars  above  mentioned,  beginning  with 
corporeal  pleafures.  Thefe,  as  far  as  ufetul,  are,  like 
juftice,  fenced  with  luilicient  fanftions  to  prevent  their 
being  ne^lefted  :  hun^^er  and  thirll  are  painful  fenfa- 
tions  ;  and  we  are  incited  to  animal  love  by  a  vigorous 
propenfity  :  were  corpore^.l  pleafures  dignified  over  and 
above  with  a  place  in  a  high  clafs,  they  would  infal- 
libly overturn  the  balance  of  the  mind,  by  outweigh- 
iing  the  focial  affeftions.  This  is  a  fatiifailory  final 
caufe  for  refusing  to  thefe  pleafures  any  degree  of  dig- 
nity :  and  the  final  caufe  is  not  lefs  evident  of  th^ir 
meannefs  when  they  are  indulged  to  excels.  The 
more  refined  pleafures  of  external  lenfe,  conveyed  by 
the  eye  and  the  ear  from  natural  objects  and  from  the 
fine  arts,  deferve  a  high  place  in  our  efteera,  becaufe 
»f  their  Angular  and  extenlive  utility  ;  in  fome  cafes 
they  rife  to  a  confiderable  dignity  ;  and  the  very  low- 
eft  pleafures  of  the  kind  are  never  efteemed  mean  or 
grovelling.  The  pleafure  ariling  from  wit,  humour, 
ridicule,  or  from  what  is  finiply  ludicrous,  is  ufeful, 
by  relaxing  the  mind  after  the  fatigue  ci  liove  manly 
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^vhen  it  furrcnders  itfelf 
to  pleafure  of  that  kind,  lofcs  its  vigour,  and  finks 
gradually  into  lloth.  The  place  this  pleafure  occupies 
in  point  of  dignity  is  adjulled  to  thefe  views  :  to  make 
it  ufeful  as  a  relaxation,  it  is  not  branded  with  mean- 
nefs J  to  prevent  its  ufurpation,  it  is  removed  from 
that  place  but  a  fingle  degree  :  no  man  values  hirafelf 
for  that  pleafure  even  during  gratification ;  and  if 
it  have  eiigroffed  more  of  his  time  than  is  requifite 
for  relaxation,  he  looks  back  with  fome  der^ree  of 
ihame. 

In  point  of  dignity,  the  focial  emotions  rife  above 
the  felfilh,  and  much  above  tliole  of  the  eye  and  ear  ; 
man  is  by  his  nature  a  focial  being ;  and  to  qualify  him 
for  fociety,  it  is  -wifely  contrived  that  he  ihould  value 
himfelf  more  for  being  focial  than  lelfifh. 

The  excellency  of  man  is  chiefly  difcernible  in  the 
great  improvements  lie  is  fufceptible  of  in  fociety  : 
thefe,  by  perfeverance,  may  be  carried  on  progrelfive- 
ly,  above  any  alTignable  limits ;  and  even  abftrailing 
from  revelation,  there  is  great  probability  that  the 
progrefs  begun  here  will  be  completed  in  fome  luture 
ftate.  NoW;  as  all  valuable  improvements  proceed 
from  the  exercife  of  our  rational  faculties,  the  Author 
of  our  nature,  in  order  to  excite  us  to  a  due  ufe  of 
thefe  faculties,  hath  alFigned  a  high  rank  to  the  plea- 
fures of  the  underflanding  :  their  utility,  with  refpecl 
to  this  life  as  well  as  a  future,  entitles  them  to  that 
rank. 

But  as  aftion  is  the  aim  of  all  our  improvements, 
virtuous  actions  jultly  pofl'efs  the  higheft  of  all  the 
ranks.  Thefe,  we  find,  are  by  nature  diltributed  in- 
to different  clalTes,  and  the  fh-ft  in  point  of  dignity  al- 
figned  to  actions  that  appear  not  the  firlt  in  point  ci 
ufe  :  generollty,  for  example,  in  the  fenfe  of  mankind 
is  more  refpeifted  than  juftice,  though  the  latter  is  un- 
doubtedly more  eilential  to  fociety  ;  and  magnanimity, 
heroifm,  undaunted  courage,  rife  fliU  higher  in  our 
elteem  ;  the  reafon  of  which  is  explained  above. 

Dignity,  in  Orator;/,  is  one  of  the  three  parts  of 
gener?J.  elocution ;  and  confilts  in  the  right  ufe  of  tropes 
and  figures.     See  Oratory,  N*  48. 

DIGRESSIONT,  in  Oratonj,  is  defined  by  Q^uir.ti- 
lian,  agreeably  to  the  etymology  of  the  word,  to  be 
a  going  off  from  the  fubjcdt  we  are  upon  to.  fome  dif- 
ferent thing,  which,  however,  may  be  of  fer\-ice  to  it. 
See  Oratory,  N°  37. 

DIGYNIA,  (from  J(?,  twice,  and  yvin,  a  ■woman), 
the  name  of  an  order  or  fecondary  civiiion  in  each  or 
the  firft  13  clafTes,  except  the  9th,  in  Linnasus's  fexual 
niL-thod  ;  conilfting  of  plants,  which,  to  the  claiTic  cha- 
ra6ter,  whatever  it  is,  add  the  circun.fl:ance  of  having 
two  ftyles  or  female  organs. 

DII,  the  divinities  of  the  ancient  inhabitants  of  the 
earth,  were  very  numerous.  Every  objeft  which  cauf- 
ed  terror,  infplred  gratitude,  or  bellowed  aifluence, 
received  the  tribute  of  veneration.  Man  faw  a  fupe- 
rior agent  in  the  Itars,  the  elements,  or  the  trees  ;  and 
funpofed  that  the  waters  «-hich  communicated  fertility 
to*  his  fields  and  pofTelhons,  were  under  the  influence 
and  direction  of  fome  invifible  power  inclined  to  favour 
and  to  benefit  mankind.  Thus  arofe  a  train  of  divini- 
ties which  imagination  arrayed  in  different  forms,  and 
armed  with  different  powers.  They  ivere  endowed 
with   underllanding,    and  were   aftuated  by   the   fame 
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paffioiis  whicli  daily  alTlicl  the  human  race  ;  and  thofe 
children   of  fnperllitioii   were  appealed  or  provoked  as 
the  impcrt'ecl  being  which    gave    them  birtli.      Their 
wralh   was  mitigated    by    facrifices    and    iiicenfe,    and 
fometinies    human    vitlims    bled    to    expiate    a  crime 
,  which  fliperftition   alone   fuppoled  to   cxill.     The  fun, 
from  his  powerful  inlluence  and  animating  nature,  firll 
attrai!'1ed  the  notice   and   claimed  the  adoration  of  the 
uncivilized   inhabitants   of  the  earth.     The  moon   alfo 
was  honoured  with   facrifices  and   addreffed  in  prayers  ; 
and  after  immortality  had  been   liberally   bellowed  on 
all  the  heavenly  bodies,  mankind  clafled  among  their 
deities  the    brute  creation,    and    the  cat  and  the  fow 
fhared  equally  with  Jupiter  iiirafelf,  the  father  of  gods 
and  men,  the  devout  veneration  of  their  votaries.     This 
immenfe  number   of  deities  has  been  divided  into  dif- 
ferent clafles  according  to   the  will   and  pleafm'e  of  the 
mythologills.      The   Romans,  generally  fpeaking,  rec- 
koned two  clalTes  of  the  gods,    the  dti   majorum  gen- 
tium,  or  dil  confentes,    and   the   dii  minorum  gentium. 
The  former  were  i  2  in   number,  fix  males  and  fix  fe- 
males.    \_Vid.  CoXSENTKS.]      In  the  clafs  of  the  latter 
\\'ere  ranked   all   the   gods  which  were  ^vorlliipped  in 
different  parts  of  the  earth.      Befides  thefe  there  were 
fome  called   dil  fclecli,  lometimes  claiTed  with  the    1 2 
greater  gods  ;  thefe   were   Janus,    Saturn,  tlie  Genius, 
the  Moon,  Pluto,  and  Bacchus.     'J'here  were  alio  fome 
called    demigods,    that  is,    who    deferved    immortality 
by  the  greatnefs  of  their  exploits,  and  for  their  uncom- 
mon fervices  to  mankind.      Among  thefe  were  Priapus, 
Vertumuus,   Hercules,   and   thofe   whofe    parents  were 
fome  of  the  immortal  gods.      Befides  thefe,  all  the  paf- 
fions  and  the   moral  virtues  were  reckoned  as  powerfid 
deities,   and    temples  were   railed  to  a  goddefs  of  con- 
cord, peace.  Sic.      According   to   the  authority  of  He- 
liod,  there  were  no  lefs  than  30,000  gods  that  inhabit- 
ed the  earth,  and  were   guardians   of  men,  all  fubfer- 
vient   to   the  power  of  Jupiter.      To  thefe,  fucceeding 
ages  have  added  an   almoft   equal  number  :   and  indeed 
they  were  fo  numerous,   and  their  fumSions  fo  various, 
that  we  find   temples  erected,  and    iacrifices  offered,  to 
unknown  gods.     It  is  obfervable,  that  all  the  gods  of 
the  ancients   have    lived   upon  earth  as  mere  mortals  j 
and  even  Jupiter,  who   was  the  ruler  of  heaven,  is  re- 
prefented  by  the  mythologills   as  a  helplefs  child  ;   and 
»\'e  ate  acquainted  with  all  the   particulars   that  attend- 
ed  the    birth    and    education    of  Juno.      In  procefs  of 
time,  not  only  good  and   virtuous  men,  who  had  been 
the  patrons   of   learning   and  the  fupporters  of  liberty, 
but  alfo  thieves  and  pirates,  were  admitted  among  the 
gods,  and   the  Roman  fenate  courteoufly  granted   im- 
mortality to  the  moft  cruel  and  abandoned  of  their  em- 
perors. 

DIJAMBUS,  in  Poetry,  the  foot  of  a  Latin  verfe 
of  four  fyllables  j  it  is  compounded  of  two  iambics,  as 
fe-veritds. 

DIJON,  an  ancient,  and  very  confiderabk  town  of 
France  ;  formerly  capital  of  Burgundy,  and  of  the  Di- 
jonois  ;  now  the  epifcopul  town  of  the  department  of 
Gote  d'Or.  Before  the  revolution  it  had  a  parliament, 
a  mint,  an  univerfity,  academy  of  fci;nces,  an  abbey, 
and  a  citadel.  Molt  part  of  the  churches  and  public 
flrucfures  are  very  beautiful,  and  'in  one  of  the  fquares 
there  was  an  equeltrian  ftatue  of  Louis  XIV.  It  is 
feated  Jn  a  very  pkafant  plain,  between  two  I'mall  ri- 


37 

vers,    which    produces    excellent    ^vine.     It    conttuns 
20,000  inhabitants.      E.  Long.  5.  7.  N.  Lat.  47.  19. 

DIKE,  a  ditch  or  drain,  made  for  the  pall-ige  of 
waters. — The  w  ord  fecms  formed  from  the  verb  to  di^  y 
though  others  choofe  to  derive  it  from  the  Dutch,  diii, 
a  dam,  fea-bank,  or  wall. 

Dike,  or  Dijke,  alio  denotes  a  work  of  llonc,  tim- 
ber or  fafcines,  railed  to  oppole  the  entrance  or  paf- 
fage  of  the  waters  of  tlie  fea,  a  river,  lake,  or  the  like. 
— Tlie  W'ord  comes  from  the  riemilh  d>jk,  or  diik,  a 
heap  of  earth  to  bound  or  Ifem  the  water.  Junius 
and  Menage  take  the  Flemilh  to  have  borrowed  their 
word  from  the  Greek  T«;t;«;,  vjali.  Guichard  derives 
it  from  the  Hebrew  dnghak.  Thefe  dikes  are  ufually 
elevations  of  earth,  with  hurdles  of  flakes,  ftones,  and 
other  matters. 

The  dike  of  RochcUe  is  made  with  veiTels  faflened 
to  the  bottom.  The  dikes  of  Holland  are  frequentlv 
broke  through,  and  drown  large  trails  of  land. 

DILAPIDATION,  in  Lnw,  a  walteful  deflroying 
or  letting  buildings,  eipecially  parlonage  houfcs,  &c. 
run  to  decay,  for  want  of  necclTary  reparation.  If  the 
clergy  neglecl  to  repair  the  houfes  belonging  to  their 
benefices,  the  bifliop  may  fequefter  the  profits  thereof, 
for  that  purpofe.  And  in  thefe  cales,  a  profecution 
may  be  brought,  either  in  the  fpiritual  court  or  at  com- 
mon law,  againll  the  incumbent  himlelf,  or  againll  his 
executor  or  adminiflrator. 

DILATATION,  in  Phyfxs,  a  motion  of  the  parts 
of  any  body,  by  which  it  is  fo  expanded  as  to  occupy 
a  greater  fpace.  This  expanfive  motion  depends  upon  . 
the  elaftic  power  of  the  body  ;  whence  it  appears  that 
dilatation  is  different  from  rarefaclion,  this  lalt  being 
produce.!  by  means  of  heat. 

DILATATORES,  in  Anatomij,  a  name  given  to 
feveral  mufcles  of  the  human  body.  See  Anatom^', 
Tnble  of  the  Mufcles. 

DILATORY  PLEAS,  in  Low,  are  fuch  as  are  pur 
in  merely  for  delay  5  and  there  may  be  a  demurrer  to 
a  dilatory  plea,  or  the  defendant  fliall  be  ordered  to 
plead  better,  &ic.  The  truth  of  dilatory  pleas  is  to 
be  made  out  by  alUdavit  of  the  faft,  &c.  by  flat.  4  and 
5  Anne.     See  Plea. 

DILATRIS,  a  genus  of  plants,  belonging  to  the  tri- 
andria  clafs.     See  Botany  Index. 

DILEMMA,  in  Logic,  an  argument  equally  con- 
clufive  by  contrary  fuppofitions.      See  LoGlC. 

DILIGENCE,  in  Scots  Law,  fignifies  either  that 
care  and  attention  which  parties  are  bound  to  give,  in 
implementing  certain  contrails  or  trufts,  and  which  va- 
ries according  to  the  nature  of  the  contraft  ;  or  it. 
fignifies  certain  forms  of  law,  whereby  the  creditor 
endeavours  to  operate  his  payment,  either  by  afFciiling 
the  perfon  or  eflate  of  the  debtor.      See  Law  Index. 

DILL.     See  An'ethum,  Botany  Index. 

DILLEMBURG,    a  town   of  Germany,   in  Wet-  ' 
teravia,  and  capital    of  a    county  of  the    lame  name. 
It  is  fubje.^"!  to  a  prince   of  the  houfe  of  NafTau,   and  is 
fituated  in  E.  Long.  8.  24.  N.  Lat.  50.  45. 

DILLENGEN,  a  town  of  Germany,  in  the  circle 
of  Suabia,  with  a  univerfity,  and  where  the  bifliop  of 
Augfhurg  refides.  It  is  feated  near  the  Danube,  in 
E.  Long.  10.  20.  N.  Lat.  48.  30. 

DILLENIA,  a  genus  of  plants  belonging  to  the 
polyandria  clafs.     See  Botany  Index. 
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DILUTE.  To  dilute  a  bcdy  is  to  renJcr  it  li- 
quid ;  or,  if  it  were  liquid  before,  to  render  it  more  fo 
bv  the  addition  of  a  thinner  thereto.  Thefe  things 
thus  added  are  called  diluents,  or  di/tilors. 

'DIMACHE,  (from  Si,-,  doubk,  and  ^«x*'  J  fs'"), 
in  antiquity,  a  kind  of  horfemen  firft  inftitutcd  by  A- 
lexandcr.  Their  armour  was  lighter  than  that  of  the 
infantry,  and  at  the  fame  time  heavier  than  that  ufcd 
by  horfemen,  fo  that  they  could  aft  as  horfe  or  foot 
as  occafion  required. 

DIMENSION,  in  Geometry,  is  eith.er  length, 
breadth,  or  thicknefs :  hence,  a  line  hath  one  dimen- 
fion,  viz.  length ;  a  fuperficies  two,  viz.  length  and 
breadth  ;  and  a  body,  or  folid,  has  three,  viz.  length, 
breadth,  and  thicknefs. 

DIMINUTION,  in  Arch'ueBurc,  a  contradion  of 
the  upper  part  of  a  column,  by  which  its  diameter  is 
made  lefs  than  that  of  thelower  part*. 

DiMiNUTlOK,  in  Mufic,  is  the  abating  fomething  of 
the  full  value  or  quantity  of  any  note. 

DIMINUTIVE,  in  Grammar,  a  word  formed  from 
fome  other,  to  foften  or  diminidi  the  force  of  it,  or  to 
iignlfy  a  thing  is  little  in  its  kind.  Thus,  cellule  is  a 
diminutive  of  cell,  globule  of  ^l<A>e,  hillock  of  hill. 

DiailSSORY  LETTERS,  (Lhene  Dimllhrice),  in  the 
canon  law,  a  letter  given  by  a  bilhop  to  a  candidate  for 
holy  orders,  having  a  title  in  his  diocefe,  direfted  to 
fome  other  bilhop,  and  giving  leave  for  the  bearer  to 
be  ordained  by  him. 

"When  a  perfon  produces  letters  of  ordination  or 
tonfure  conferred  by  any  other  than  liis  own  diocefan, 
he  mud  at  the  fame  time  produce  the  letters  dimiiTory 
given  by  his  own  bifhop,  on  pain  of  nullity. 

Letters  diraiffory  cannot  be  given  by  the  chapter, 
fedc  vacante ;  this  being  deemed  an  aft  of  voluntiry 
jurifdiftion  which  ought  to  be  relerved  to  the  fiic- 
cefTor. 

DIMOERITj^,  a  name  given  to  the  Apollinarifts, 
who  at  firll  held,  that  the  Word  only  affumed  a  human 
body,  without  taking  a  reafonable  foul  like  ours  ;  but 
being  at  length  convinced  by  formal  texts  of  Scripture, 
they  allowed,  that  he  did  aflume  a  foul,  but  without 
underilanding  5  the  Word  fupplying  the  want  of  that 
faculty.  From  this  way  of  feparating  the  underftand- 
ing  from  the  foul,  they  became  denominated  dimwritcs. 
q.  d.  dividers,  feparators,  of  Si«,  and  fioi^aa  I  divide. 

DIMSDALE,  Thomas,  Baron,  greatly  dilliiiguilli- 
ed  for  his  practice  of  inoculation  for  the  fmall-pox, 
was  the  fon  of  a  furgeon  and  apothecary  at  Theydon 
Gernon  in  Eflex,  and  was  born  in  the  year  171  2.  His 
family  belonged  to  the  focjety  of  (Quakers  ;  and  his 
grandfather  accompanied  William  Penn  to  America  ; 
but  fjon  after  returned  and  fettled  in  his  native  village. 
Thomas  was  brought  up  to  his  profeflion  firll  under  his 
father,  and  afterwards  he  became  a  pupil  In  St  Thomas 
Hofpital,  London.  He  commenced  his  praftice  at 
Hertford  about  1734,  and  married  the  only  daughter 
of  Nathanael  Brafley,  of  Roxford,  near  that  town,  an 
eminent  banker  In  London,  and  reprefentasive  of  Hert- 
ford in  four  fucceffive  parliaments.  She  died  in  1 744, 
and  left  no  children.  To  relieve  his  mind  under  this 
lofs,  he  voluntarily  offered  his  afhllance  to  the  phyC- 
cians  and  furgeons  in  the  army  under  the  duke  of 
Cumberland,  and  continued  with  It  till  after  the  fur- 
render  of  Carllfle  to  the  king's  forces,  ;\hen  he  recei- 
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ved  the  duke's  thariks,  and  retamed  to  Hertford.  In 
1746  he  raarrltd  Anne  lies,  a  relation  of  his  liril  wife, 
and  by  her  fortune,  and  that  which  he  acquired  by  the 
death  of  the  vvidow  of  Sir  John  Dimfdale  of  Hertford, 
he  retired  from  praftice ;  but,  his  family  becoming 
numerous,  and  feven  of  his  ten  children  being  living, 
he  refumcd  it,  and  took  the  degree  of  doftor  of  me- 
dicine, in  T761.  Having  fully  fatisfied  hlmfelf  about 
the  new  method  o''  treating  perfons  under  inoculation 
for  the  fuiall-pox,  he  publillied  his  treatlfe  on  it  in  I  776, 
which  was  ioon  circulated  all  over  the  continent,  and 
tranllated  into  all  its  languages,  not  omitting  the 
Ruiiian.  He  concludes  with  laying  that,  "  althou'^U 
tne  v;hole  procels  may  have  fome  fliare  in  the  fuccfr>, 
it,  In  my  opinion,  confifts  chiefly  in  the  method  of  in- 
oculating with  recent  fluid  matter,  and  the  manage- 
ment of  the  patients  at  the  time  of  eruption."  I'his 
proof  of  his  profelTional  knowledge  occalioned  his  be- 
ing invited  to  inoculate  the  emprefs  Catherine  asid  her 
fon.  In  1768,  of  which  he  gives  a  particular  account  in 
his  Trafts  on  Inoculation,  178 1.  His  re\vard  for  this 
v.'as  an  appointment  of  aftual  counkllor  of  Hate  and 
phyfician  to  her  imperial  majefty,  with  an  annuity  of 
50q1.  the  rank  of  a  baron  of  the  Ruffian  empire,  to  be 
borne  by  his  eldeft  lawful  defcendant  in  fucceiTion,  and 
a  olack  wing  of  the  Ruffian  eagle  in  a  gold  ihleld  in 
the  middle  of  his  arms,  with  the  cullomary  helmet, 
adorned  with  the  baron's  coronet,  over  the  Ihijld  ;  to 
receive  immediately  I0,00ol.  and  2ZOo\.  for  travelling 
charges,  miniature  piftures  of  the  emprefs  and  her  fon, 
and  the  fame  title  to  his  fon,  to  whom  the  grand  duke 
gave  a  gold  fnufiF-box,  richly  fet  with  diamonds.  The 
baron  inoculated  numbers  of  people  at  Mofcow ;  and, 
refilling  the  cmprefs's  invitation  to  refide  as  her  phyfi- 
cian in  Ruffia,  he  and  his  fon  were  admitted  to  a  pri- 
vate audience  of  Frederic  II.  king  of  Pruffia,  at  Sans 
Soiici,  and  thence  returned  to  England.  In  1779,  he 
loft  his  fpcond  wife,  who  left  him  feven  children.  He 
afterwards  married  Elizabeth  daughter  of  WiU'am 
Dimfdale,  of  Bilhops-Stortford,  wTio  furvlved  him. 
He  was  elefted  reprefentatlve  of  the  borough  of  Hert- 
ford in  1780  ;  and  declined  all  praftice,  except  for  the 
relief  of  the  poor.  He  went  to  Ruffia  once  more,  in 
1 78 1,  to  inoculate  the  lale  empei"or  and.  his  brother 
Conftantine,  fons  of  the  grand  duke  ;  and,  as  he  paf- 
fed  through  Bruflels,  the  -late  empercr,  .lofeph,  i-ecei- 
ved  him  in  private,  and  wrote  in  his  prefence  a  letter, 
which  he  was  to  convey  to  the  emprefs  of  Ruffia.  In 
1 790,  his  fon,  Baron  Nathanael,  was  elefted  for  the 
borough  of  Hertford,  on  his  refignation  and  retirement 
to  Bath,  for  feveral  winters  ;  but  at  lall  he  fixed  alto- 
gether at  Hertford,  and  died,  aged  89,  Dec.  30,  i8co, 
after  an  illnefs  of  about  three  weeks.  About  i  7  years 
before  his  death  he  felt  the  fight  of  one  eye  declining^ 
having  before  loft  that  of  the  other,  but  recovered 
both  bv  the  operation  of  the  cataraft,  by  Wenzel. 

DINDYMA,  -ORUM,  (Virgil,)  from  Dindymus,  -i ; 
a  mountain  allotted  by  many  to  Phrygla.  Strabo  has 
two  mountains  of  this  name  ;  one  In  Myfia  near  Cy- 
zlcus  j  the  other  in  Gallograicla  near  Peflinus  ;  and 
none  in  Phrygla.  Ptolem.y  extends  this  ridge  from 
the  borders  of  Troas,  through  Phrygla,  to  Gallogrw- 
cia  :  though  therefore"  there  were  two  mountains  called 
Dindymus  in  particular,  both  facicd  to  the  mother  of 
the   gods,  and  none  of  them  in   Phrygla  Major;  yet 
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lliere  miglit  be  feveral  hills  and  emiuences  in  it,  on 
ivhicli  this  goddcfs  v,?.s  worlhipped,  and  therefore 
called  DinJyr/ia  in  general.  Kence  Cybele  is  furnamed 
Dindijmane,  (Horace). 

DINGWAL,  a  royal  borough  of  Scotland  in  the 
(hire  of  Refs,  feated  on  the  frith  of  Cromarty,  15.  miles 
well  of  the  town  of  Cromarty,  Near  it  runs  the  river 
Conel,  famous  for  producing  pearb.  W.  Long.  4.  ij. 
N.  Lat.  57.  45.  Dingual  was  a  Scotch  barony  in 
the  perfon  of  the  duke  of  Ormond  in  right  of  his  lady, 
but  forfeited  in  171 5. 

DINNER,  the  meal  taken  about  the  middle  of  the 
d.iv. — The  word  is  derived  from  the  French  difiier, 
which  Du  Cange  derives  from  the  barbarous  Latin 
(lifnare.  Henrv  Stephens  derives  it  from  the  Greek 
J'=<T>Bv ;  and  will  have  it  wrote  iHpner.  Menage  dedu- 
ces it  from  the  Italian  eie/innrc,  "  to  dine"  ;  and  thht 
from  the  Latin  ddt'icre,  "  to  leave  ofT  work." 

It  is  generally  agreed  to  be  the  molt  falutary  to 
make  a  plentiful  dinner,  and  to  eat  fparingly  at  fupper. 
This  is  the  general  praftice  among  us.  The  French, 
however,  in  imitation  of  the  ancient  Romans,  defer 
their  good  cheer  to  the  evening  ;  and  Bernardinus  Pa- 
tenius,  an  eminent  Italian  phyiician,  maintains  it  to' 
be  the  moft  vsholefome  method,  in  a  treatile  exprefsly 
on  the  fubjeft. 

The  grand  Tartar  emperor  of  China,  after  he  has 
dined,  makes  publication  by  his  heralds,  that  he  gives 
leave  for  all  the  other  kings  and  potentates  of  the 
earth  to  go  to  dinner  j  ao  if  they  waited  for  his  leave. 

DINOCRATES,  a  celebrated  architecl  of  Rlace- 
donia  who  rebuilt  the  temple  of  Ephefus,  when  burnt 
by  Eroftratus,  with  much  more  magnificence  than  be- 
fore. Vitruvius  informs  us  that  Dinocrates  propofed 
to  Alexander  the  Great  to  convert  Mount  Athos  into 
the  figure  of  a  man,  whofe  left  hand  fhould  contain  a 
walled  city,  and  all  tlie  rivers  of  the  mount  flow  into 
his  right,  and  frolh  thence  into  the  fea  I  He  alfo  con- 
ceived a  fcheme  for  building  the  dome  of  the  temple  of 
Arfinoe  at  Alexandria,  of  loadftone  ;  that  Ihould  by 
its  attraction  uphold  her  iron  image  in  the  centre,  luf- 
pended  in  the  air  !  Projefts  which  at  lead  ftiowed  a 
vail  extent  of  imagination. 

DIO  CHRYsasTOM,  that  is.  Golden  Moul/i,  a  cele- 
brated orator  and  philofopher  of  Greece,  in  the  firll 
century,  was  born  at  Prufa  in  Bilhynia.  He  attempted 
to  perfuade  Vefpafian  to  quit  the  empire  :  was  hated 
by  Domitian ;  but  acquired  the  elleem  of  Trajan. 
This  laft  prince  took  pleafure  in  converfing  with  him, 
and  made  him  ride  with  him  in  his  triumphal  chariot. 
There  are  ftill  ex*-ant  So  of  Dio's  orations,  and  fonie 
other  of  his  work>:  ;  the  belt  edition  of  which  is  that 
of  Hermand  Samuel  Raimarus,  in  1750,  in  folio. 

DIOCESE,  or  D:orEss,  the  circuit  or  extent  of 
the  jurifdiftion  of  a  BlSKfir.  The  word  is  formed 
irom  the  Greek  Sioncno-if,  govcrument,  adm'iniflralion  ; 
iormed  of  ^loixiu,  which  the  ancient  gloffln-ies  render 
adminiftro^  moderor,  ordino  ;  hence  Smixjic-i;  m;  tioAsw;, 
the  adixini/lrotion  or  government  of  a  cili/. 

Diocese  is  alfo  ufed  in  ancient  authors,  &c.  for  the- 
province  of  a  mf.tropout.-^X. 

Dioctejis,  (o(o/)ciit-(?),  was  originally  a  civil  govern- 
ment, or  prefefture,  corapofed  of  divers  provinces. 

The  nrlt  divi'ion  of  the  empire  into  diocefes  is  ordi- 
narily  afcribcd  to  Conltantine ;    who    diltributed   the 


whole  Roman  fl.ile  into  four,  viz.  the  diocefe  of  Italy,  DiocLia, 
llic  diocefe  of  Illyria,  that  of  the  Ealt,  and  that  of  Dioclcfia. 
Africa.  And  yet  long  before  Conflantine,  Strabo,  "'"' ,  , 
who  wrote  under  Tiberius,  takes  notice,  lib.  xiii.  p. 
43  2.  that  the  Romans  bad  divided  Afia  into  diocefes ; 
and  complains  of  the  confufion  fuch  a  diviiion  occaSon- 
ed  in  geography,  Afia  being  no  longer  divided  by 
people,  but  by  diocefes,  each  whereof  h.id  a  tribunal  or 
court,  where  juliice  was  adminiltered.  Conltantine 
then  was  only  the  inftitutor  of  thofe  large  diocefes, 
ivhich  comprehended  ieveral  metropolcs  and  govern- 
ments ;  the  former  diocefes  only  comprehending  one 
jurildiction  or  dillrii^l,  or  tlie  country  that  had  refoi-t. 
to  one  judge,  as  appears  from  this  paflage  in  Strabo, 
and  (before  Strabo)  from  Cicero  himicli',  lib.  iii.  e[>ijK 
ad  frail/.  9.  and  lib.  xiii.  cp.  67. 

Thus,  at  firll  a  province  included  divers  diocefes  \ 
and  afterwards  a  diocefe  came  to  comprifc  divers  pro- 
vinces. In  after  times  the  Roman  empire  became  di- 
•  vided  into  13  diocefes  or  prefeftures ;  though,  in- 
cluding Rome,  and  the  fubiu-bicary  regions,  there 
were  14.  Thefe  14  diocefes  comprehended  120  pro- 
vinces ;  each  province  had  a  proconful,  who  reilded  in 
the  capital  or  metropolis  ;  and  each  diocefe  of  the  em- 
pire had  a  conful,  \\\\o  reiided  in  the  principal  city  of 
the  diltrict. 

On  this  civil  conflituticn  the  ecclefiaftical  one  was 
afterwards  regulated  :  each  diocefe  had  an  eccleliaPi- 
cal  vicar  or  primate,  who  judged  finally  of  all  the 
concerns  of  the  church  within  his  territory. 

At  prefent  there  is  fome  further  alteration  :   for  dio- 
cefe does  not  now  fignify  an  affemblage  of  divers  pro- 
vinces ;  but  is  limited  to  a  fmgle  province  under  a  me-  ■ 
tropolitan,  or  more  commonly    to    the  fingle  jurifdic- 
tion  of  a  bilhop. 

Gul.  Brito  affirms  diocefe  to  be  properly  the  terri- 
tory and  extent  of  a  baptlfmal  or  parochial  church  ; 
whence  divers  authors  ufe  the  nord  to  fignify  a  fimple 
parilh.     See  Parish. 

DIOCLEIA,  ("AwxAsia),  in  antiquity,  a  folemnitv 
kept  in  the  fpring  at  Megara,  in  memory  of  the  Athe'- 
nian  hero,  who  died  in  the  defence  of  the  youth  he 
loved. 

DIOCLESIANUS,  Caius  Valerius  Jovius,  a 
celebrated  Roman  emperor,  born  of  an  obfcu're  family 
in  Dalmatia  in  245.  He,  was  firll  r  common  foldier, 
and  by  merit  and  fuccefs  he  gradually  rofe  to  the  orHcc 
of  a  general ;  and  at  the  death  of  Numevian  in  284  he 
was  invelled  with  im.perial  power.  In  this  high  llation 
he  rewarded  the  virtues  and  fidelity  of  Maximian,  who 
had  Ihared  with  him  all  the  fubordinate  offices  in  the 
army,  by  making  h;m  his  colleague  on  the  throne.  lie 
created  two  fubordinate  emperors,  Conltantius  and  Ga 
leriu--,  whom  he  called  Ciefars,  whilll  he  claimed  for 
himfelf  and  his  colleague  the  fuperiar  title  of  Augultu*. 
Dioclefian  has  been  celebrated  for  his  military  virtues  j 
and  though  he  was  naturally  unpolifhed  by  education 
and  lluiy,  yet  he  was  the  friend  and  patrcin  of  learn- 
ing and  true  genius.  He  was  bold  and  refohite,  aftive 
and  diligent,  and  well  acquainted  with  the  arts,  which 
will  endear  a  fovereign  to  his  people,  and  make  him  re- 
fpeclable  even  iii  the  eyes  of  his  enemies.  His  cruelty 
however,  againft  the  followers  of  Chriltianhv,  has  been 
defervedly  branded  with  infamy.  After  he  had  reign- 
ed 22  years  in  the  greatcft  profperity,  he  publicly  ab- 
dicated - 
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dicateJ  tl;4  cro«m  at  Nicomedia  in  305,  and  retired  to 
a  private  ftation  at  Salona.  Maximian  his  colleague 
followed  his  example,  but  not  from  voluntary  choice  j 
and  ^^hen  he  fome  time  after  endeavoured  to  roufe  the 
ambition  of  Dioclefian,  and  perfuade  him  to  reaffume 
the  imperial  purple,  he  received  for  anfn-er,  that  Dio- 
clelian  took  now  more  delight  in  cultivating  his  little 
garden  than  he  formerly  enjoyed  in  a  palace,  ^vhen  his 
pouer  was  extended  over  all  the  earth.  He  lived  nine 
years  after  his  abdication  in  the  grcatelb  fecuritv  and 
enjoyment  at  Salona.  and  died  in  314,  in  the  68th 
year  of  his  age.  Dioclelian  is  the  firlt  fovertign  who 
voluntarily  religned  his  power.  His  bloody  perfecu- 
tion  of  the  Chriftians  forms  a  chronological  era,  called 
the  era  of  DiscUfmn,  or  of  the  martyrs.  It  was  for  a 
long  time  in  ute  in  theological  writings,  and  is  Ifill  fol- 
Ioi\ed  by  the  Copts  and  Abyflinians.  It  commenced 
Auguft  29.  284. 

DIODATI,  John,  a  famous  minifter,  and  profef- 
for  of  theology  at  Geneva,  %vas  bom  at  Lucca  in  1579, 
and  died  at  Geneva  in  1652.  He  is  dilluigiiillied  by 
tranflations,  1.  Of  the  Bible  into  Italian,  with  notes, 
Geneva,  1607,  4to.  The  befl  edition  at  Geneva  in 
1  641,  folio.  This  is  faid  to  be  more  a  paraphrafe  than 
a  tranllation,  and  the  notes  rather  divine  meditations 
than  critical  retleflions.  2.  Of  the  Bible  into  French, 
Geneva,  1644.  3-  Of  Father  Paul's  Hillory  of  the 
Council  of  Trent  into  French. 

DIODIA,  a  genus  of  plants  belonging  to  the  te- 
trandria  clafs,  and  in  the  natural  method  ranking  un- 
der the  47th  order,  Stellatce.     See  Botany  Index. 

DIODON,  or  SUN-FISH,  a  genus  of  filhes  belong- 
ing to  the  order  of  amphibia  nantes.  See  Ichthyo- 
logy Index. 

DIODORUS,  an  hiftorian,  furnamed  Siculus  be- 
caufe  he  was  born  at  Argyra  in  Sicily.  He  wrote  a 
hiftory  of  Egypt,  Perfia,  Syria,  IVIcdia,  Greece,  Rome, 
and  Carthage  ;  and  it  is  faid  that  he  vifited  all  the 
places  of  which  he  has  made  mention  in  his  hiftory. 
It  was  the  labour  of  30  years.  He  is,  however,  too 
credulous  in  fome  of  his  n^^rations  ;  and  often  wanders 
far  from  the  truth.  He  often  dwells  too  long  upon 
tabulous  reports  and  trifling  incidents  ;  while  events  of 
the  greateft  importance  to  hillory  are  treated  with  bre- 
vity, and  fometimes  palled  over  in  fdence.  He  lived 
in  the  age  of  JiJius  Cafar  and  Auguflus  ;  and  fpent 
much  time  at  Rome  to  procure  information,  and  au- 
thenticate his  hiftorical  narrations.  This  important 
work,  which  he  compofed  in  Greek,  contained  40 
books',  of  which  there  are  only  15  remaining.  The 
(iyle  is  clear  and  neat,  and  very  fuitable  to  hiftory. 
I'he  bell  edition  is  that  of  Amlferdam,  1 743,  in  2  vols 
folio. 

DICECIA,  (from  S<?,  fince,  and  •okis,  a  houje  ci- 
habitation')  two  houfes  ;  the  name  of  the  22d  clafs  in 
Linnatus's  fexual  method,  confifling  of  plants,  which 
having  no  hermaphrodite  flowers,  produce  male  and 
female  flowers  on  feparate  roots.  Tbefe  latter  only 
ripen  feeds ;  but  require  for  that  purpofe,  according  to 
the  fexualilfs,  the  vicinity  of  a  male  plant  5  or  the  af- 
rerfion,  that  is,  fprinkling  of  the  male  duft.  From 
the  feeds  of  the  female  flowers  are  railed  both  male  and 
temale  plants.  The  plants  then  in  the  clafs  dicecia  are 
ill  male  and  female ;  not  hermaphrodite,  as  in  the 
greater  number  of  claffes ;  nor  with  male  and  female 
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llou-crs  upon  one  root,  as  in  the  clafs  monacia  of  the  Dfoi^nM. 
fame  author.      See  Bot.\NY  Index.  w—^y—.^ 

DIOGENES  of  ApoUonia,  iu  the  ifland  of  Crete, 
held  a  coniiderable  rank  among  the  phiJoibphers  who 
tauglit  in  Ionia  before  Socrates  appeared  at  Athens. 
He  was  tiie  fcholar  and  fucceifor  of  Anaximcnes,  and 
in  fome  mcafure  reclified  his  mailer's  opinion  concern- 
ing air  being  the  caufe  of  all  things.  It  is  faid,  that  he 
WHS  the  firft  who  obferved  that  air  was  capable  of  con- 
denfation  and  rarefaftion.  He  palled  for  an  excellent 
philofopher,  and  died  about  the  4_50th  year  before  the 
Chriftian  era. 

Diogenes  the  Cynic,  a  famous  philofopher,  was 
the  fon  of  a  banker  of  Sinope  in  Pontus.  Being  ba- 
nilhed  with  his  father  for  coining  falfe  money,  he  retired 
to  Athens,  where  he  rtudied  philofophy  under  Antif- 
thenes.  He  added  new  degrees  of  aulierity  to  thefeft 
ot  the  Cynics,  and  never  did  any  philofopher  carry  fo 
far  a  contempt  for  the  conveniences  of  life.  He  was 
one  of  thofe  extraordinary  men  who  run  every  thing  to 
extremity,  without  excepting  even  reafon  itlelf ;  and 
who  confirm  the  faying,  that  "  there  is  no  great  ge- 
nius without  a  tinfture  of  madnefs."  He  lodged  in  a 
tub  5  and  had  no  other  moveables  befides  his  ftaff,  wal- 
let and  wooden  bowl,  i\hich  lall  he  threw  away  on 
feeing  a  boy  drink  out  of  the  hollow  of  his  hand.  He 
uied  to  call  himfelf  a  vagabond,  who  had  neither  houle 
nor  country  ;  was  obliged  to  beg,  was  ill  clothed,  and 
lived  from  hand  to  mouth  ;  and  yet,  fays  iElian,  he  took 
as  much  pride  in  thefe  things  as  Alexander  could  in  the 
conqueif  of  the  world.  He  was  not  indeed  a  jot  more 
humble  than  thofe  who  are  clothed  in  rich  apparel,  and 
fare  fumptuoufly  every  day.  He  looked ,  down  on  all 
the  world  with  fcorn  ;  he  magilferially  cenfured  all 
mankind,  and  thought  himfelf  unqueftionably  fuperior 
to  all  other  philofophers.  Alexander  one  day  paid  him 
a  vifit,  and  made  him  an  ofter  of  riches  or  any  thing 
elie  ;  but  all  that  the  philofopher -requelled  of  him 
was,  to  ftand  from  betwixt  the  fun  and  him.  As  if 
he  had  faid,  "  Do  not  deprive  me  of  the  benefits  of 
nature,  and  I  leave  to  you  thofe  of  fortune."  The  con- 
queror was  fo  affefted  with  the  vigour  and  elevation  of 
his  foul,  as  to  declare,  that  "  if  he  was  not  Alexander, 
he  would  choofe  to  be  Diogenes ;"  that  is,  if  he  was 
not  in  pofleirion  of  all  that  was  pompous  and  fplendid 
in  life,  he  would,  like  Diogenes,  heroically  deipife  it, 
Diogenes  had  great  prefence  of  mind,  as  appears  from 
his  fmart  fayings  and  quick  repartees  ;  and  Plato  feems 
to  have  hit  oft'  his  true  charafter  when  he  called  him  a 
Socrates  run  mad.  He  fpent  a  great  part  of  his  life  at 
Corinth,  and  the  reafon  of  his  living  there  \^  as  as  fol 
lows  :  as  he  was  going  over  to  the  illand  ^gina,  he 
was  taken  by  pirates,  who  carried  him  into  Crete,  and 
there  e.xpofed  him  to  fale.  He  anfwered  the  crier 
who  aflied  him  what  he  could  do,  that  "  he  knew  how 
to  command  men  :"  and  perceiving  a  Corinthian  who 
was  going  by,  he  Ihowed  him  to  the  crier,  and  laid 
"  Sell  me  to  that  gentleman,  for  he  wants  a  mafter." 
Xeniades,  for  that  was  the  Corinthian's  name,  bought 
Diogenes,  and  carried  him  with  him  to  Corinth.  He 
appointed  him  tutor  to  his  children,  and  intrufted  him 
alfo  with  the  management  of  his  houfe.  Diogenes's 
friends  being  defirous  to  redeem  him,  "  You  are 
fools  (faid  he)  ;  the  lions  are  not  the  Haves  of  thofe  who 
feed  them,  but  they  are  the  fervants  of  the  lions."     He 

therefore 
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Diojenes.  tlierefore  plainly  told  Xeiiiades,   tliat  he  ought  to  obey 
'"""^  him,   as   people   obey  their   govevnors   and   phyficians. 

Some  fay,  that  Diogenes  fpent  the  remainder  of  his 
life  in  Xeniades's  family  ;  but  Dion  Chryfoftom  aflerts 
tint  he  pafled  the  \vinter  at  Athens,  and  the  fummer 
Bt  Corinth.  He  died  at  Corinth  when  he  was  about 
Q<»  ve.irs  old:  but  authors  are  not  agreed  either  as  to 
the  time  or  manner  of  his  death.  The  following  ac- 
count, Jerome  fays,  is  the  true  one.  As  he  was  going 
to  the  Oivniiiic  games,  a  fever  feized  him  in  the  way  ; 
upon  which  he  lay  down  under  a  tree,  and  rcfufed  the 
allidance  of  thofe  who  accompanied  him,  and  who  of- 
fered him  either  a  horfe  or  a  chariot.  "  Go  you  to 
the  games  (fays  he),  and  leave  me  to  contend  with  my 
illnefs.  If  I  conquer,  I  will  follow  you  ;  if  I  am  con- 
quered, I  fliall  go  to  the  Ihades  below."  He  defpatch- 
ed  himfelf  that  very  night ;  faying,  that  "  he  did  not 
fo  properly  die,  as  get  rid  of  his  fever."  He  had  tor 
his  difciples  Oneficritus,  Phocion,  Stilpo  of  Megara, 
and  feveral  other  great  men.     His  works  are  loft. 

DiOGENKS  Laertius,  fo  called  from  Laerta  in  Cili- 
cia  where  he  was  born,  an  ancient  Greek  author,  who 
wrote  ten  books  of  the  Lives  of  the  Philofophers,  flill 
extant.  In  what  age  he  flourilhed,  is  not  eafy  to  de- 
termine. The  oldert  writers  who  mention  him  are  So- 
pater  Alexandrinus,  v.  ho  lived  in  the  time  of  Coniian- 
tine  the  Great,  and  Hefychius  Mileilus,  'ivho  lived  un- 
der Juftinian.  Diogenes  often  fpeaks  in  terms  of  ap- 
probation of  Plutarch  and  Phavorinus ;  and  therefore, 
as  Plutarch  lived  under  Trajan,  and  Phavorinus  under 
Hadrian,  it  is  certain  that  he  could  not  flourifli  before 
the  reigns  of  thofe  emperors.  Menage  has  fixed  him 
to  the  time  of  Severus ;  that  is,  about  the  year  of 
Chrift  200.  From  certain  expreflions  in  him  fome 
have  fancied  him  to  have  been  a  Chriftian  ;  but,  as 
Menage  obferves,  the  immoderate  praifes  he  bellows 
upon  Epicurus  will  not  fuffer  us  to  believe  this,  but 
incline  us  rather  to  fuppofe  that  he  was  an  Epicurean. 
He  divided  his  Lives  into  books,  and  infcribed  them  to 
a  learned  lady  of  the  Platonic  fchool,  as  he  himfelf  in- 
timates in  his  life  of  Plato.  Montaigne  was  fo  fond  of 
this  author,  that  inftead  of  one  Laertius  he  wiihes  we 
had  a  dozen  ;  and  Vofllus  fays,  that  his  work  is  as  pre- 
cious as  gold.  Without  doubt  we  are  greatly  obli- 
ged to  him  for  what  we  know  of  the  ancient  philofo- 
phers :  and  if  he  had  been  as  exaft  in  the  writing  part 
as  he  was  judicious  in  the  choice  of  his  fubjeft,  we  had 
been  more  obliged  to  him  ftill.  Eilhop  Burnet,  in  the 
preface  to  his  Life  of  Sir  Matthew  Hale,  fpeaks  of 
him  in  the  following  proper  manner  :  "  There  is  no 
book  the  ancients  have  left  us  (fays  he),  which  might 
have  informed  us  more  than  Diogenes  Laertius's  Lives 
of  the  Philofophers,  if  he  had  had  the  art  of  writing 
equal  to  that  great  fubjeft  which  he  undertook  ;  for  if 
he  had  given  the  world  fuch  an  account  of  them  as 
GaflTendus  has  done  of  Peirefc,  how  great  a  ftock  of 
knowledge  might  we  have  had,  which  by  his  unfkilful- 
nefs  is  in  a  great  meafure  loft  !  fince  we  muft  now  de- 
pend only  on  him,  becaufe  %ve  have  no  other  and  better 
author  who  has  written  on  that  argument."  There 
have  been  feveral  editions  of  his  Lives  of  the  Philofo- 
phers ;  but  the  beft  is  that  printed  ift  two  volumes  4to, 
at  Amfterdam,  1693.  This  contains  the  advantages 
of  all  the  former,  befides  fome  peculiar  to  itfelf :  the 
Vol.  VII.  Part  I. 
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Greek  text  and  the  Latin  verfion  correfted  and  amend-  Diomedii 
cd  by  Meibomius ;  the  entire  imtcs  of  Henry  Stephens, 
both  the  Calaubons,  and  of  Menuge  ;  24  copperplates  ^ 
of  philofophers  elegantly  engr-.ivcd  :  to  which  is  added 
The  hiftory  of  the  Female  Fhiloiophers,  written  bv 
Menage,  and  dedicated  to  Madame  Dacier.  Befides 
this,  Laertius  wrote  a  book  of  Epigrams  upon  illuftri- 
ous  P>Ien,  called  Pammctrus,  from  its  various  kinds  of 
metre  ;  but  this  is  not  exlant. 

DIOMEDIA,  a  genus  of  birds   belonging  to  the 
order  of  anferes.      See  Ornithology  Influx. 

DIOMEDES,  fon  of  Tydeus  and  Deiphyle,  was 
king  ot  /ttolia,  and  one  of  the  braveft  of  the  Grecian 
chiefs  in  the  Trojan  war.  He  often  engaged  Heclor 
and  yEneas,  and  obtained  much  military  glory.  He 
went  with  Ulyfles  to  fteal  the  Palladium  from  the  temple 
of  Minerva  in  Troy  ;  and  aflifted  in  murdering  Rhefm 
king  of  Thrace,  and  carrying  away  his  horfes.  At  his 
return  from  the  fiege  of  Troy,  he  loft  his  way  in  the 
darknefs  of  night,  and  landed  in  Attica,  where  his 
companions  plundered  the  country  and  loft  the  Trojan 
Palladium.  During  his  long  abfence,  his  wife  /Egiale 
forgot  her  marriage  vows,  and  proftituted  herfelf  to 
Cometes  one  of  her  fervants.  This  lafcivioufnefs  of 
the  queen  was  attributed  by  fome  to  the  rcfentment 
of  Venus,  whom  Diomedes  had  feverely  wounded  in 
a  battle  before  Troy.  The  infidelity  of  Egiale  was 
highly  difpleafing  to  Diomedes.  He  refolved  to  aban- 
don  his  native  country  which  was  the  feat  of  his  dif- 
grace  ;  and  the  attempts  of  his  wife  to  take  away  his 
hfe,  according  to  fome  accounts,  did  not  a  little  con- 
tribute to  haften  his  departure.  He  came  to  that  part 
of  Italy,  which  has  been  called  Magna  Crfecia,  where 
he  built  a  city,  which  he  called  Ar^yrippa,  and  married 
the  daughter  of  Daunus  the  king  of  the  country.  He 
died  there  in  extreme  old  age  •,  or  according  to  a  cer- 
tain tradition,  he  periftied  by  the  hand  of  his  father- 
in-law.  His  death  was  greatly  lamented  by  his  com- 
panions, who  in  the  excefs  of  their  grief  were  changed 
into  birds  refembling  fwans.  Thefe  birds  took  flight 
into  a  neighbouring  ifland  in  the  Adriatic,  and  be- 
came remarkable  for  the  tamenefs  with  which  they  ap- 
proached the  Greeks,  and  for  the  horror  with  which 
they  fliunned  all  other  nations.  They  are  called  the 
birds  of  Diomedes.  Altars  were  raifed  to  Diome- 
des as  to  a  god,  one  of  which  Strabo  mentions  at  Ti- 
mavus. 

DION,  a  Syracufan,  fon  of  Hipparinus,  famous 
for  his  power  and  abiUties.  He  was  related  to  Dio- 
nyfius,  and  often  advifcd  him,  together  with  the  philo- 
fopher  Plato,  who  at  his  requeft  had  come  to  refide  at 
the  tyrant's  court,  to  lay  afide  the  fupreme  power. 
His  great  popularity  rendered  him  odious  in  the  eyes 
of  the  tyrant,  who  banifhed  him  to  Greece.  There 
he  collefted  a  numerous  force,  and  refolved  to  free  his 
country  from  tyranny.  This  he  eafily  efiefled  on  ac- 
count of  his  uncommon  popularity.  He  entered  the 
port  of  Syracufe  only  in  two  Ihips ;  and  in  three  days 
reduced  under  his  power  an  empire  which  had  already 
fubfifted  for  50  years,  and  which  was  guarded  by  500 
fhios  of  war,  and  above  100,000  troops.  The  tyrant 
fled  to  Corinth,  and  Dion  kept  the  power  in  his  own 
hands,  fearful  of  the  afpiring  ambition  of  fome  of  the 
friends  of  Dionyfius ;  but  he  was  fhamefully  betrayed 
JH  h  and 
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and  murdered    by  one  of    his   familiar    friends  called 
Call-crates  or  Callipus,  354  years  before  the   Chriftian 
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Dion  Cajfms,  a  native  of  Nicasa  in  Bithynia. 
His  father's  name  was  Apronianus.  He  was  raifed  to 
the  greateft  offices  of  ftate  in  the  Roman  empire  by 
Pertinax,  and  his  three  fucceflbrs.  He  was  naturally 
fond  of  fiudy,  and  he  improved  himfelf  by  unwearied 
apphcation.  He  was  ten  years  in  colleftin^  materials 
for  a  hiliory  of  Rome,  which  he  made  public  in  80 
books,  after  a  laborious  employment  of  12  years  in 
compofing  it.  This  valuable  hillory  began  with  the 
arrival  of  ^neas  in  Italy,  down  to  the  reign  of  the 
emperor  Alexander  Severus.  The  34  firft  books  are 
totally  loft,  the  20  following,  that  is,  from  the  35th  to 
the  54th,  remain  entire,  the  lix  following  are  mutilat- 
ed, and  fragments  is  all  that  we  poflefs  of  the  laft  20. 
In  the  compilation  of  this  extenlive  hiftory,  Dion  pro- 
pofed  to  himfelf  Thucydldes  for  a  model,  but  he  is  not 
perfeftly  happy  in  his  imitation.  His  ftyle  is  pure  and 
elegant,  and  his  narrations  are  judiciouily  managed, 
and  his  refleftions  learned  :  but  upon  the  whole,  he  is 
credulous,  and  the  biiJOtted  Have  of  partiality,  fatire, 
and  tiattery.  He  inveighs  againft  the  republican  prin- 
ciples of  Brutus  and  Cicero,  and  extols  the  caufe  of 
Cwfar.  Seneca  is  the  objeft  of  his  fatire,  and  he  re- 
prefents  him  as  debauched  and  licentious  in  his  mo- 
rals. 

DIONIS,  Peter,  a  diftinguiihed   French   furgeon, 
was  born  in  Paris.      In  the  time  of  Louis  XIV.  he  was 
appointed  anatomical  and  chirurgical  demonftrator  in  the 
royal  garden,  and  he  was  the  firft  who  held  that   place. 
He  was  furgeon  in  ordinary  to   Maria  Therefa  of  Auf- 
fria,  queen  of  France,  and  to  two  dauphinefies  and  the 
royal   children.     He  was  the  author  of  feveral  works, 
both  on  anatomical  and  furgical  fubjefts.     One  of  the 
£rft  of  his  publications,  is  entitled  Anatomie  de  I'' Homme, 
fukant    la   Circulation   du   Sang,    8vo,  which  appeared 
"in  1690,  and  has  been  frequently  reprinted,  and  tranl- 
lated  into  different  languages.      It  was  tranflated  into 
the  Tartarian  dialeft  by  a  Jefuit  for  the  ufe  of  the  em- 
peror of  China.     This  work  has  been  confidered  as  a 
ufeful    compendium    of  anatomy.      In    another   work 
which    he    publiftied     in    1698,    entitled,   Dijfertation 
HiJJorique  et  Fhyfique  fur  la   Generation  de  l''Homtne, 
he  fupports  the  ovarian  hypotheCs.     In    1707  he  pu- 
bliftied a  ivork  on  furgery,  entitled   Cours  d''Operations 
de   Chirur^erie,   8vo,  which   was  feveral  times  reprint- 
ed ;  and  latterly  it  was  edited  with  notes  by  La  Faye 
in  2  vols.  I   This  trcatife  was  long  receiveo   as  a  ftand- 
ard  book  on  the  fubjeft.     It  contains  many  ufeful  nnd 
pertinent   obfervations    detailed     in    plain,    unarteifled 
language.      Dionis  is  the   author  of  two  other  works  ; 
tht  firft,  Sur  la  Mart  ftibite,  et  Jur  la  Catalepfte,  pu- 
bliftied in  1709,  and  the  other  Iraite  generale  des  Ac- 
coitcliemertts,  in  I  7 1  8.      But  the   laft  is  little  elfe  than 
an  abridgement  of  Mauri^eau's  work  on  the  fame  fub- 
jefl.      IJii^nis  died  at  Paris  in  1718. 

DIONiEA,  VENUs's  FLY-TRAP,  a  genus  of  plants 
belor  .,!.ig  to  the  decandria  clafs.  See  Botany  Index. 
DiONYSIA,  in  Grecian  antiquity,  folemnities  in 
honiiiJi  of  Bacchus,  fometimes  called  by  the  general 
Bane  &  Orgia  :  and  by  the  Romans  Bacchanalia,  and 
Lib<.ralia.     Sfc  Bacchanaiia  and  Bacchus. 

PIONYSIACA,   in  antiquity,  was   a  deCgnation 


given  to  plays  and   all  manner  of  fports  aJled  on  the  tJionyfua 
ftage  •,    becaule  playhoufes  were  dedicated    to  Diony-      .   II 
fius,  i.  e.   Bacchus,  and  Venus,  as  beintr  the  deities  of  "'°P"*"- 
fports  and  plealure.  . 

DIONYSIAN  PERIOD.  See  Chronology,  N''3i. 
DIONYSIUS  I.  from  a  private  fecretary  became 
general  and  tyrant  of  Syracufe  and  all  Sicily.  He  was 
likewife  a  poet  ;  and  having,  by  bribes,  gained  the 
tragedy  prize  at  Athens,  he  indulged  himfelf  fo  im- 
moderately at  table  from  excels  of  joy,  that  he  died  of 
the  debauch,  386  B.  C.  but  fome  authors  relate  that 
he  was  poilbned  by  his  phylicians. 

DioNYSlus  II.  (his  Ion  and  fuccelTor)  was  a  great- 
er tyrant  than  his  father  ;  his  fubjefts  were  obliged  to 
apply  to  the  Corinthians  for  fuccour  ;  and  Timoleou 
their  general  having  conquered  the  tyrant,  he  fled  to 
Athens,  where  he  was  obliged  to  keep  a  fchool  for 
fubfiftence.     He  died  343  B.  C. 

DiONYSlus  HalicarnalJenJis,  a  celebrated  hiftorl- 
an,  and  one  of  tlie  moit  judicious  critics  of  antiquity, 
was  born  at  Halicarnaffus  :  and  went  to  Rome  after 
the  battle  of  Aftium,  where  he  ftaid  22  years  under 
the  leign  of  Auguftus.  He  there  compolcd  in  Greek 
his  Hiftory  of  the  Roman  Antiquities,  in  20  books, 
of  which  the  firft  i  I  only  are  now  remaining.  There 
are  alfo  ftill  extant  feveral  of  his  critical  works.  The 
beft  edition  of  the  works  of  this  author  is  that  of 
Oxford,  in  1704,  in  Greek  and  Latin,  by  Dr  Hud- 
fon. 

DioNYSlus,  a  learned  geographer,  to  whom  is  at- 
tributed a  Peiiegefis,  or  Survey  of  the  Earth,  in  Greek 
verfe.  Some  fuppofe  that  he  lived  in  the  time  of  Au- 
guftus j  but  Scaliger  and  Saumafius  place  him  under 
the  reign  of  Severus,  or  Marcus  Aui:elius,  He  wrote 
many  other  works,  but  his  Periegefiis  is  the  only  one 
we  have  remaining  ;  the  beft  and  moft  ufeful  edition 
of  which  is  that  improved  with  notes  and  illuftrations 
by  Hill. 

DiONTSlus  Areofiagita,  was  born  at  Athens,  and 
educated  there.  He  went  afterwards  to  Heliopolis  in 
Egypt  ;  where,  if  we  may  believe  fome  writers  of  his 
life,  he  faw  that  wonderful  eclipfe  which  happened  at 
our  Saviour's  paffion,  and  was  urged  by  fome  extraor- 
dinary impulfe  to  cry  out,  Aut  Deus  patitur,  aut  cum 
patiente  dolet  ;  "  either  God  himlelf  fuffers,  or  condoles 
with  him  who  does."  At  his  return  to  Athens  he 
%vas  elefted  into  the  court  of  Areopagus,  from  whence 
he  derived  his  name  of  Arcopagite.  About  the  year  50 
he  embraced  Chriftianity  \  and,  as  fome  fay,  was  ap- 
pointed firft  bilhop  of  Athens  by  St  Paul.  Of  his 
converfion  we  have  an  account  in  the  1 7th  chapter  of 
the  Adsofthe  Apoftles. — He  is  fuppofed  to  have  fuf- 
fered  martyrdom  ;  but  whether  under  Domitian,  Tra- 
jan, or  Adrian,  is  not  certain.  We  have  nothing  re- 
maining under  his  name,  but  what  there  is  the  greateft 
reafon  to  believe  fpurious. 

DiONYSius  the  Lejfer,  a  Scythian,  became  abbot 
of  a  monaftery^.at  Rome-,  he  was  the  "firft  who  com- 
puted time  from  the  birth  of  Dionyfius  to  Chrift,  and 
fixed  that  great  event,  according  to  the  vulgar  era. 
He  «  as  alfo  a  learned  canon  law  writer,  and  died  about 
the  year  540. 

DIOPHANTINE  problems,  in  Mathematics,  cer- 
tain queftions  relating  to  fquare  and  cube  numbers, 
and  right-angled  triangles,  &c.   the  nature  of  which 
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Dioplian-  was  determined   by  Diophantus,    a   mathematician  of 

tine.       Alexandria,  who  is   believed  to   have   lived   about  the 

»         third  century.     We  have  his  worlds,  which  ^vere  pub- 

lifhed  with  notes  at  Paris,  in  1621,  by  Bachet  de  Me- 

ziriac  ;  and  another  edition  in  1 670,  with  obfervations 

on  every  quellion  by  M.  Fermat. 

In  thefe  queilions  it  is  endeavoured  to  find  commen- 
furable  numbers  to  aiifwer  indeterminate  problems  j 
which  bring  out  an  infinite  number  of  incommenfur- 
able  quantities.  For  examples,  it  is  propol'ed  to  find 
a  right-angled  triangle,  whofe  fides,  x,  y.  z,  are  ex- 
prelTed  by  commenfurable  numbers ;  it  is  knowm  that 
jc»-j-y*=:a',  2  being  the  fuppofed  liypothenufe.  But 
it  is  poflible  to  afl'ume  x  and  y  fo,  that  a  will  be  in- 
commenfurable  ;  for  if  x=  i,  and  y=:2,  zrr  v'5- 

The  art  of  refolving  fuch  problems  confifts  in  fo 
managing  the  unknown  quantity  or  quantities  in  fuch 
a  manner,  that  the  fquare  or  higher  power  may  vanilh 
out  of  the  equation,  and  then  by  means  of  the  unknown 
quantity  in  its  firft  dimenfion,  the  equation  may  be  I'e- 
folved  without  having  recourfe  to  incoramenfurables ; 
e.  g.  let  it  be  fuppofed  to  find  x,  y,  %,  the  fides  of  a 
right-angled  triangle,  fuch  as  will  give  x^ -\-y^-=.z}. 
Suppofe  z=.'c-j-">  then  x^ •\-y'^-=.x'^ -^ixuAru^-,  out  of 


which  equation   .v*  vanifties,  and  x  : 


then  af- 


fuming  y  and  u  equal  to  any  numbers  at   pleafure,  the 

V*  X  "* 
fides  of  the  triangle  will  be  y,    — — ,  and  the  hypothe- 

j7*  V  //*  y* ?/* 

liufe  x-^-u=i- ;  if  5^=3,  andz/=T,  then- =14, 


and  .r^-fvrrj.     It  is  evident  that  this  problem  admits   Diophan- 
of  an  infinite  number  of  folutions.  "^' 

For  the  rcfolution  of   fuel)    kind  of   problems,    fee  ^ 

Saunderfon's  Algebra,  vol.  ii.  book  6. 

DIOPHANTUS,  a  celebrated  mathematician  of 
Alexandria,  has  been  reputed  to  be  the  inventor  of 
algebra  ;  at  lead  his  is  the  earlieft  work  extant  on 
that  fcience.  It  is  not  certain  when  Diophantus  lived. 
Some  have  placed  him  before  Chrift,  and  lome  after, 
in  the  reigns  of  Nero  and  the  AiUonincs  :  but  all  with 
equal  uncertainty.  It  feems  he  is  the  fame  Diophan- 
tus who  wrote  the  Canon  Aftronomicus,  which  Swdas 
fays  was  commented  on  by  the  celebrated  rlypatia, 
daughter  of  'J'heon  of  Alexandria.  His  reputation 
mult  have  been  very  high  among  the  ancients,  fince 
they  ranked  him  with  Pythagoras  and  Euclid  iii  ma- 
thematical learning.  Bachet,  in  his  notes  upon  the  5th 
book  De  Arilhrnelicis,  has  coUeded,  from  Diophantus's 
epitaph  in  the  Anthologia,  the  following  circumfi:ances 
of  his  life  ;  namely,  that  he  was  married  when  he  was 
33  years  old,  and  had  a  fon  born  five  years  after  ;  that 
this  fon  died  when  he  was  42  years  of  age,  and  that  his 
father  did  not  furvlve  him  above  four  years ;  from  which 
it  appears,  that  Diophantus  was  84  years  old  when  he 
died. 

DIOPTER,  or  Dioptra,  the  fame  with  the  index 
or  alhidade  of  an  aftrolabe,  or  other  fuch  inftrument. 

DiOPTRA  was  an  inftrument  invented  by  Hipparchus, 
which  ferved  for  feveral  ufes ;  as,  to  level  water-courfes  5 
to  take  the  height  of  towers,  or  places  at  a  diftance  ;  to 
determine  the  places,  magnitudes,  and  diftances  of  the 
planets.  Sic. 
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""PHAT  part  of  Optics  which  treats  of  the  laws  of 
-*-     refraflion,    and  the    effefts  which    the  refraftion 
of  light  has  in  vifion.     1  he   word  is  originally  Greek, 
formed  of  ^la,  per,  "  through,"  and  v!rli>ft»i,  I  fee. 

As  this  and  the  other  branches  of  Optics  are  fully 
treated  under  the  colleftive  name,  we  fhall  here,  i.  Jull 
give  a  fummary  of  the  general  principles  of  the  branch, 
in  a  few  plain  aphorifms,  with  fome  preliminary  defi- 
nitions ;  and,  2.  Prefent  our  readers  with  a  fet  of  en- 
tertaining experiments,  illuftrative  of,  or  dependent  up- 
on, thofe  principles. 

DEFINITIONS. 

Plate  I.  When  a  ray  of  light   pafling  out  of  one  medium 

SLXXV.  Into  another  of  a  different  denfity,  is  turned  from  that 
ftraight  line  in  which  it  would  other\vife  proceed  into 
one  of  a  different  direftion,  it  is  faid  to  be  refrafted. 
Thus  the  rays  AB,  AC,  &c.  (fig.  1.)  by  pafling  out 
of  air  into  the  glafs  BGC,  are  turned  from  their  na- 
tural courfe  into  that  of  BF,  CF,  &c.  and  are  there- 
fore faid  to  be  refrafted  by  the  lens  BGC. 

2.  Any  fpherical  tranfparent  glafs,  that  converges 
or  diverges  the  rays  of  light  as  they  pafs  through  it,  is 
called  a  lens. 

3.  Of  lenfes  there  are  five  forts:  1.  A  plane  or 
Tingle  convex  lens,  which  is  plane  on  one  fide  and  con- 


vex on  the  other  ;  as  AZ,  fig.  3.  2.  A  double  convex 
lens,  as  B.  3.  A  plano-concave  lens,  that  is,  plane  on 
one  fide  and  concave  on  the  other,  as  C.  4.  A  double 
concave,  as  D.  And,  3.  A  menlfcus,  which  is  convex 
on  one  fide  and  concave  on  the  other,  as  ^. 

4.  The  point  C.  (fig.  2.)  round  which  the  fpherical 
furface  of  a  lens,  as  AZ,  is  defcribed,  is  called  its  cen- 
tre ;  the  line  XY,  drawn  from  that  centre  perpendicu- 
lar, to  its  two  furfaces,  is  the  axis  ;  and  the  point  V,  to 
which  the  axis  is  drawn,  is  the  vertex  of  that  lens. 

5.  When  the  rays  of  light  that  pafs  through  a  fingle 
or  double  convex  lens  are  brought  into  their  fmalleft 
compafs,  that  point  is  xkie.  focus  of  the  lens. 

6.  In  optical  inftruments,  that  lens  which  is  next 
the  objeiEl  is  called  the  objeB  glafs  ;  and  that  next  the 
eye,  the  eye  glafs, 

7.  The  dillance  between  the  line  AB,  (fig.  3.)  and 
the  perpendicular  EF,  is  called  the  angle  of  incidence  i 
and  the  diftance  between  the  line  BD  and  the  perpen- 
dicular EF,  is  called  the  angle  of  refraBion. 

APHORISMS. 

I.  A  ray  of  light  pafling  obliquely  out  of  one  me- 
dium into  another  that  is  denfer,   will  be  rcfrafled  to- 
\vard  the  perpendicular  ;    as  the  ray  AB,  by  pafling 
out  of  air  into  glafs,    is  refrafted    into  BF,    inclined 
H  h  2  to 
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to  the  jicrpendicular  AF.  On  the  contrary,  a  ray 
palling  out  of  a  dcnfer  into  a  rarer  medium,  will  be 
refrafted  from  the  perpendicular ;  as  the  ray  BC,  paf- 
llng  out  of  the  glafs  GH  into  air,  is  refradled  into 
DI. 

2.  The  fines  of  the  angles  of  incidence  and  refrac- 
tion, when  the  lines  that  contain  them  are  all  equal, 
will  have  a  determinate  proportion  to  each  other,  in 
the  fame  mediums ;  which,  between  air  and  water, 
will  be  as  4  to  3  ;  between  air  and  glafs,  as  3  to  2, 
neailv  ;  and  in  other  mediums,  in  proportion  to  their 
denflties. 

3.  Any  oLjeft  viewed  through  a  glals,  whofe  two  fur- 
faces  are  parallel,  will  appear  of  its  natural  ihape  and 
dimenlions,  provided  it  be  only  of  the  iize  of  the  pupil  of 
the  eye,  and  the  light  proceeding  from  it  be  received 
direiTlly  through  the  glafs  by  one  eye  only.  In  all  other 
jituations  an  alteration  will  be  perceived  not  only  in  its 
apparent  fituation,  but  its  diraenfions  alfo.  This  altera- 
tion will  be  greater  in  proportion  to  the  thicknefs  of  the 
glafs,  and  the  obliquity  of  the  rays ;  in  general,  it  is  fo 
imall  as  to  be  overlooked. 

4.  All  the  rays  of  light  which  fall  upon  a  convex 
lens,  whether  parallel,  converging,  or  diverging  to  a 
certain  degree,  will  be  made  to  meet  in  a  focus  on  the 
other  fide  j  but  if  they  diverge  exceflively,  they  will 
not  do  fo.  Thus,  if  rays  diverge  from  a  point  placed 
before  the  glafs,  at  the  focal  diftance  from  it,  they  will 
become  parallel  after  palling  through  it ;  and  if  the 
point  from  which  they  proceed  be  nearer  the  glafs  than 
its  focal  diftance,  they  will  ftill  continue  to  diverge, 
though  in  a  lefs  degree  than  before. 

5.  When  parallel  rays  fall  upon  a  concave  lens,  they 
win  be  made  to  diverge  after  palling  through  it.  If 
they  are  diverging  already  before  they  fall  upon  the 
glafs,  they  will  diverge  more  after  paffing  through  it ; 
or  even  if  they  are  converging  to  a  certain  degree,  they 
will  diverge  upon  paffing  through  a  concave  lens  ;  but 
if  the  convergence  is  very  great,  they  will  converge  af- 
ter parting  through  the  glafs,  though  to  a  more  diftant 
point  than  that  at  which  they  would  otherwife  have 
met. 

6.  When  an  objeft  is  viewed  through  two  convex 
lenfes,  its  apparent  diameter  ought  to  be  to  its  real  one 
as  the  diftance  of  the  focus  of  the  objeft  glafs  is  to  that 
of  the  eye  glafs  •,  but  by  the  reafon  of  the  aberration  of 
the  rays  of  light,  the  magnifying  power  will  be  fome- 
what  greater  or  lefe  in  proportion  to  the  diameter  of  the 
objeft. 

By  thefe  aphorifms  we  are  enabled  to  account  for 
the  various  effeSs  of  dioptric  machines,  as  refracting 
telefcopes,  microfcopes,  the  camera  obfcura,  &c.     See 

QPTICS. 

ENTERTAINING  EXPERIMENTS. 

I.  Optical  Jllujions. 

On  the  bottom  of  the  veffel  ABCD,  (fig.  4.)  place 
ttkree  pieces  of  money^  as  a  ftiilling,  a  half  crown,  and 
crown;  the  firft  at  E,  the  fecond  at  F,  and  the  laft  at 
G,  Then  place  a  pcrfon  at  H,  where  he  can  fee  no 
further  into  the  veffel  than  1  :  and  tell  him,  that  by 
Bouring  water  into  the  veffel  you  will  make  him  fee 


three  different  pieces  of  money  ;  bidding  him  obferve 
carefully  whether  any  money  goes  in  with  the  water. 

Here  you  mull  obferve  to  pour  in  the  water  very 
gently,  or  contrive  to  fix  the  pieces,  that  they  may  not 
move  out  of  their  places  by  its  agitation. 

When  the  water  comes  up  to  K,  the  piece  at  E  will 
become  vifible  ;  when  it  comes  up  to  L,  the  pieces  at 
E  and  F  will  appear ;  and  when  it  riles  to  M,  all  the 
three  pieces  will  be  vifible. 

From  what  has  been  faid  of  the  refraftion  of  light, 
the  caufe  of  this  phenomenon  will  be  evident :  for  while 
the  vell'el  is  empty,  the  ray  HI  will  naturally  proceed 
in  a  llraight  line  :  but  in  proportion  as  it  becomes  im- 
merled  in  water,  it  will  be  necellirily  retratted  into  the 
feveral  diredlions,  NE,  OF,  PG,  and  confequently  the. 
feveral  pieces  mult  become  vifible. 

II.  Optical  AuginentaUon . 

Take  a  large  drinking  glafs  of  a  conical  figure,  that 
is  fmall  at  bottom  and  wide  at  top  ;  in  which  put  a 
Ihilling,  and  fill  the  glafs  about  half  full  with  water  ; 
then  place  a  plate  on  the  top  of  it,  and  turn  it  quickly 
over,  that  the  water  may  not  get  out.  You  will  then 
fee  on  the  plate,  a  piece  of  the  fize  of  a  half  crown  ; 
and  fomewhat  higher  up,  another  piece  of  the  fize  of  a 
Ihilling. 

This  phenomenon  arifes  from  feeing  the  piece 
through  the  conical  furface  of  the  water  at  the  fide  of 
the  glafs,  and  through  t.:e  flat  furface  at  the  top  of  the 
water,  at  the  fame  lime  :  for  the  conical  furface  dilates 
the  rays,  and  makes  the  piece  appear  larger  ;  but  by 
the  flat  furface  the  rays  are  only  refrafted,  by  which 
the  piece  is  feen  higher  up  in  the  glafs,  but  ftill  of  its 
natural  fize.  That  this  is  the  caule  will  be  further  evi- 
dent by  filling  the  glafs  with  water ;  for  as  the  Ihilling 
cannot  be  then  feen  from  the  top,  the  large  piece  only 
will  be  vifible. 

III.  Optical  SubtraBion. 

Againft  the  wainfcot  of  a  room  fix  three  fmall  pieces 
of  paper,  as  A,  B,  C,  (fig.  5.)  at  the  height  of  your  eye ; 
and  placing  yourfelf  direftly  before  them,  ihut  your 
right  eye  and  look  at  them  with  the  left ;  when  you  ^Wlt 
fee  only  two  of  thofe  papers,  fuppofe  A  and  B ;  but  al- 
tering the  pofition  of  your  eye,  you  will  then  fee  the 
third  and  one  of  the  firft,  fuppofe  A  ;  and  by  altering 
your  pofition  a  fecond  time,  you  will  fee  B  and  C  ;  but 
never  all  three  of  them  together. 

The  caufe  of  this  phenomenon  is,  that  one  of  the 
three  pencils  of  rays  that  come  from  thefe  objefts,  falls 
conftantly  on  the  optic  nerve  at  D  ;  whereas  to  pro- 
duce diftinft  vifion,  it  is  neceffary  that  the  rays  of 
Kght  fall  on  fome  part  of  the  retina  E,  F,  G.  H.  We 
fee  by  this  experiment,  one  of  the  ufes  of  having  two 
eyes  J  for  he  that  has  one  only,  can  never  fee  three 
objefls  placed  in  this  pofition,  nor  all  the  parts  of  one 
objeft  of  the  fame  extent,  without  altering  the  fituation 
of  iris  eye. 

IV.  Alternate  Illujion.- 

With  a  convex   lens  of  about  an  inch   focus,  look, 
attentively  at  3  fi.lver  feal,  on  which  a  cipher  is  en- 
graved,. 


DIOPTRICS. 


grriveJ.  It  will  at  firll  appear  cut  in,  as  to  the  naked 
eye  ;  but  if  you  continue  to  obftivc  it  lomc  tim,e,  with- 
out changing  your  fituation,  it  will  feem  to  be  in  re- 
iii-f,  and  the  lights  and  Ihades  will  appear  the  fjme  as 
they  did  before.  If  you  regard  it  with  the  fame  atten- 
tion ftill  longer,  it  will  again  appear  to  be  engraved  : 
and  fo  on  alteinately. 

If  you  look  oflF  the  feal  for  a  few  moments,  when 
you  view  it  again,  inflcad  of  feeing  it,  as  at  firll,  en- 
graved, it  will  appear  in  relief.  If,  while  you  are  turn- 
ed towaid  the  light,  you  fuddenly  incline  the  feal, 
while  you  continue  to  regard  it,  thofe  parts  that  feem- 
ed  to  be  engraved  will  immediately  appear  in  relief  j 
and  if,  when  you  are  regarding  thefe  feeming  promi- 
nent part'.,  you  turn  yourielf  fo  that  the  light  may  fall 
on  the  right  hand,  you  will  fee  the  iliadows  on  the 
fame  fide  from  whence  the  light  comes,  which  will  ap- 
pear not  a  little  exti'acrdinary.  In  like  manner  the 
(hadows  will  appear  on  the  left,  if  the  light  fall  on  that 
fide.  If,  Inftead  of  a  feal,  you  look  at  a  piece  of  money, 
thefe  alterations  will  not  be  vilible,  in  whatever  fituation 
you  place  yourfelf. 

It  has  been  fufpei5ed  that  this  allufion  arifes  from 
the  fituation  of  the  light :  and  in  faft,  "  I  have  ob- 
ferved  (fays  M.  Guyot,  from  whom  this  article  is 
taken),  that  when  I  have  viewed  it  with  a  candle  on 
the  right,  it  has  appeared  engraved  •,  but  by  changing 
the  light  to  the  left  fide,  it  has  immediately  appeared 
in  relief."  It  ftill,  however,  remains  to  be  explained, 
why  we  fee  it  alternately  hollow  and  promiiient,  with- 
out either  changing  the  fituation  or  the  light.  Per- 
haps it  is  in  the  fight  itfelf  that  we  muft  look  for  the 
caufe  of  this  phenomenon  ;  and  this  feems  the  more 
probable,  as  all  thefe  appearances  are  not  difcemible  by 
all  perfons. 

Mr  William  Jones  of  Holbom,  has  remarked  to  us, 
that  this  illufion  is  ftill  more  extraordinary  and  perma- 
nent, when  you  look  at  a  cavity  in  a  feal  or  other  ob- 
jeA  through  the  three  eye  glaffes  of  a  common  four 
glafs  nefrafting  telefcope  :  all  cavities  viewed  through 
thefe  glaffes  appear  conftantly  reliefs,  in  almoft  all  fitu- 
ations  of  the  light  you  fee  them  with, 

V.  T/ie  Dio/>irica/  Paradox. 

A  new  and  curious  optical,  or  what  may  be  called 
properly  a  dioptrical,  deception,  has  been  made  by  Mr 
W.  Jones.  Its  efFetl  is,  that  a  print,  or  an  ornamented 
drawing,  with  any  objedl,  fuch  as  an  ace  ofdiatTwnds,  &c. 
in  the  centre  F,  {fig.  6.)  -will  be  feen  as  the  ace  of  clubs 
when  it  is  placed  in  the  machine  ABDC,  and  viewed 
through  a  fingle  glafs  only  contained  in  the  tube  E. 
The   conftrudion    of    this   machine   is  truly   fimple, , 


The  glafs  in  the  tube  F,  which  brings  about  tliis  fur- 
prlllnp  change,  is  fomevvhat  on  the  principle  of  the 
common  multiplying  glafs,  as  reprefented  at  G,  which 
by  the  number  of  its  inclined  iiirfaces,  and  from  the 
rcfradive  power  of  the  rays  proceeding  from  the  ob- 
jefts  placed  before  it,  Ihows  it  in  a  multiplied  ftate  or 
quantity.  Its  only  difference  is,  that  the  fides  of  this 
glafs  are  flat,  and  diverge  upwards  from  the  bafe  to  a 
point  in  the  axis  of  the  glafs  like  a  cone  :  the  number 
of  the  fides  is  fix  ;  and  each  fide,  from  its  angular  po- 
filion  to  the  eye,  has  the  property  of  refrading 
from  the  border  of  the  print  F  fuch  a  portion  of  it 
(defignedly  there  placed),  as  will  make  a  part  in  the 
conipofition  of  the  figure  to  be  reprefented  :  for  the 
hexagonal  and  conical  figure  of  this  glafs  prevents  any 
fight  of  the  ace  of  diamonds  in  the  centre  being  feen  j 
confequently  the  ace  of  clubs  being  previoufly  and  me- 
chanically drawn  in  the  circle  of  refraftion  in  fix  dif- 
ferent  parts  of  the  border,  at  i,  2,  3,  4,  5,  6,  and  art- 
fully difguifed  in  the  ornamental  border  by  blending' 
them  with  it,  the  glafs  in  the  tube  at  E  lyill  change 
the  appearance  of  the  ace  of  diamonds  F  into  the  ace 
of  clubs  G.  In  the  fame  manner  may  other  prints 
undergo  fimilar  changes,  according  to  the  will  of  an 
ingenious  draughtfman  who  may  defign  thtm.  The 
figure  of  the  glals  is  clearly  Ihown  at  H. 

VI.   The  Camera  Ohfcura,  or  Dark  Ckamher. 

Make  a  circular  hole  in  the  flmtter  of  a  window^ 
from  whence  there  is  a  profpeft  of  the  fields,  or  any 
other  object  not  too  near  ;  and  in  this  hole  place  a  con- 
vex glafs,  either  double  or  fingle,  whofe  focus  is  at  the 
diftance  of  five  or  fix  feet  (a).  Take  care  that  no 
light  enter  the  room  but  by  this  glafs :  at  a  diftance 
from  it,  equal  to  that  of  its  focus,  place  a  pafteboard, 
covered  with  the  whiteft  paper  ;  which  fliould  have  a 
black  border,  to  prevent  any  of  the  fide  rays  from  di- 
fturbing  the  pidure.  Let  it  be  two  feet  and  a  half 
long,  and  18  or  2o  inches  high  :  bend  the  length  of  it 
inwards,  to  the  form  of  part  of  a  circle,  whofe  diame- 
ter is  equal  to  double  the  focal  dift^ince  of  the  glafs. 
Then  fix  it  on  a  frame  of  the.  fame  figure,  and  put  it ' 
on  a  moveable  foot,  that  it  may  be  eaiily  fixed  at  that 
exad  diftance  from  the  glafs  where  the  objefls  paint 
themfelves  to  the  greateft  perfeftion.  When  it  is  thus 
placed,  all  the  objefts  that  are  in  the  front  of  the  win- 
dow will  be  painted  on  the  paper,  in  an  inverted  pofi. 
tion  (b),  with  the  greateft  regularity  and  in  the  moft 
natural  colours. 

If  you  place   a  moveable  mirror  without  the  win- 
dow ;  by  turning  it  more  or  lefs,  you  will  have  on  the 

paper  ■ 


H'y 


(a)  The  diftance  fliould  not  be  lefs  than  three  feet;  for  if  it  be,  the  images  will  be  too  fmall,  and  there  will 
not  be  fufficient  room  for  the  fpedators  to   ftand  conveniently.     On  the  other  hand,  the  focus  ihould  never  be" 
more  than  15  or  20  feet,  for  then  the  images  will  be  obfcure,  and  the  colouring,  faint.     The  beii  diftance  is  from 
6  to  1 2  feet. 

(b)  This  inverted  pofition  of  the  images  may  be  deemed  an  imperfedion,  but  is  eafily  remedied  :  for  if  you 
fland  above  the  board  on  which  they  are  received,  and  look  down  on  it,  they  will  appear  in  their  natural  polltion  : 
Of  if  you  ftand  before  it,  and,  placing  a  common  mirror  agaiuif  your  breaft  in  an  oblique  direflion,  look  down  in 
it,  you  will  there  fee  the  images  ereft,  and  they  will  receive  an  additional  luftre  from  the  rcfleftJun  of  the  glafs  y  .. 
or  place  two  lenfes,  in  a  tube  that  draws  out ;  or,  laftly,  if  you  place  a  large  concave  mirror  at  a  proper  diftance— 
before  the  piSure,  it  will  appear,  before  the  mirr.or,  in  the  air,  and  in  an  ered  pofition. 
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paper  all  the  objects  tint  are  on  each  fide  of  the  win- 
do'v(c). 

If  i!;!tead  of  placing  the  mirror  without  tl?e  window 
you  place  it  in  the  room,  and  above  the  hole  (which 
inuft  then  be  made  near  the  top  of  the  Ihutter),  you 
may  receive  the  reprefentation  on  a  paper  placed  ho- 
rizontally on  a  table  ;  and  dra^v,  at  your  leifure,  all  the 
objefts  that  are  there  painted. 

Nothing  can  be  more  pleafing  than  this  experiment, 
efpecially  when  the  objefts  are  (trongly  enlightened  by 
the  fun  :  and  not  only  land  profpeifls,  but  a  fea-port, 
when  the  water  is  fomewhat  agitated,  or  at  the  fetting 
of  the  fun, -prefents  a  very  delightful  appearance. 

This  reprefentation  affords  the  moft  perfedl  model 
for  painters,  as  well  for  the  tone  of  colours,  as  that  de- 
gradation of  fhades,  occafioned  by  the  interpofition  of 
the  air,  which  has  been  fo  juftly  exprelTed  by  fome 
modern  painters. 

It  is  neceffary  that  the  paper  have  a  circular  form  ; 
for,  otherwife,  when  the  centre  of  it  was  in  the  focus 
of  the  glafs,  the  two  fides  would  be  beyond  it,  and 
confequently  the  images  would  be  confufed.  If  the 
frame  were  contrived  of  a  fpherical  figure,  and  the 
glafs  were  in  its  centre,  the  reprefentation  would  be 
ftill  more  accurate.  If  the  objeft  without  be  at  the  di- 
ftance  of  twice  the  focal  length  of  the  glafs,  the  image 
in  the  room  will  be  of  the  fame  magnitude  with  the 
object. 

The  lights,  fliades,  and  colours,  in  the  camera  ob- 
fcura,  appear  not  only  juft,  but,  by  the  images  being  re- 
duced to  a  fmaller  compafs,  much  ftronger  than  in  na- 
ture. Add  to  this,  that  thefe  piflures  exceed  all  others, 
by  reprefenting  the  motion  of  the  feveral  objefts ;  thus 
we  fee  the  animals  walk,  run,  or  fly  ;  the  clouds  float 
in  the  air  •,  the  leaves  quiver  ;  the  waves  roll,  &c.  ;  and 
all  in  (trift  conformity  toTthe  laws  of  nature.  The  belt 
fituation  for  a  dark  chamber  is  direftly  north,  and  the 
beft  time  of  the  day  is  noon. 

A'll.  To  Jhoiu  the  Spotx  on  the  Sun's  Dijh,  by  its  unage 
in  the  Camera  Obfcura. 

Put  the  objeft  glafs  of  a  lo  or  la  feet  telefcope 
into  the  fcioptric  ball,  and  turn  it  about  till  it  be  di- 
rectly oppofite  to  the  fun  (d).  Then  place  the  pafte- 
board,  mentioned  in  the  laft  experiment,  in  the  focas 
of  the  lens ;  and  you  will  fee  a  clear  bright  image  of 
the  fun,  of  about  an  inch  in  diameter,  in  which  the  fpots 
on  the  fun's  furface  will  be  exactly  defcribed. 

As  this  image  is  too  bright  to  be  feen  with  pleafure 
by  the  naked  eye,  you  may  view  it  through  a  lens  whofe 
focus  is  at  fix  or  eight  inches  diftance  ;  which  at  the 
fame  time  that  it  prevents  the  light  from  being  offen- 
^\\&,  vdll,  by  magnifying  both  the  image  and  the  fpots, 
make  them  appear  to  greater  advantage. 


VIII.    To  magnify  final/  OhJeHs  ly  means  of  the  Sufi's 
Rays  let  into  a  Dark  Chamber. 

Let  the  rays  of  light  that  pafs  through  the  lens  in 
the  ihutter  be  thrown  on  a  large  concave  mirror,  pro- 
perly fixed  in  a  frame.  Then  take  a  flip  or  thin  plate 
of  glafs  ;  and  flicking  any  fmall  obje<2  on  it,  hold  it 
in  the  incident  rays,  at  a  little  more  than  the  focal  di- 
ftance from  the  mirror ;  and  you  will  fee,  on  the  op- 
pofite wall,  amidit  the  reflefted  rays,  the  image  of  that 
objeft,  very  large,  and  extreinely  clear  and  bright. 
This  experiment  never  fails  to  give  the  fpeftator  the 
higheft  fatisfaftion. 

IX.  The  Portable  Camera  Obfcura. 

The  great  pleafure  produced  by  the  camera  obfcura 
in  the  common  form,  has  excited  feveral  to  render  it 
more  univerfally  ufefiil  by  making  it  portable,  eafily 
fixed  on  any  fpot,  and  adapted  to  every  profpeft.  We 
Ihall  not  here  examine  the  merits  of  the  various  forts 
that  have  been  invented  ;  but  content  ourfelves  with 
defcribing  two  of  late  improved  conftruiEtions,  as  made 
and  fold  by  the  opticians  of  the  prefent  time,  and  that 
appear  in  their  conftruftion  the  moft  convenient  and 
advantageous  of  any  yet  contrived. 

The  pocket  or  portable  camera  obfcura,  with  a  draw- 
er to  draw  out  in  the  front,  is  reprefented  in  fig.  7. 
The  images  of  the  objects  before  the  inftrument  are  re~ 
flefted  upon  a  glafs  ground  rough  on  its  upper  fide, 
and  that  is  placed  at  top  of  the  hinder  part  oi  the 
box,  under  the  moveable  cover  reprefented  in  the  figure. 
The  images  reprefented  thereon  will  afford  a  moft  beau- 
tiful and  perfeft  piece  of  perfpeftive  or  landfcape  of 
whatever  is  before  the  camera,  and  more  particularly 
fo  if  the  fun  (hines  upon  the  objefts.  The  out''nes  ot 
them  may  eafily  be  traced  on  the  glafs  by  a  black  lead 
pencil.  There  is  fometimes  a  fcale  of  proportions  pla- 
ced in  the  upper  furface  of  the  drawer,  by  which  any 
particular  building  or  other  obje£t  may  be  drawn  in  a 
given  proportion  or  magnitude,  and  according  to  the 
figures  inferred  on  the  fcale,  which  are  adapted  to  the 
focus  or  foci  of  the  lenfes  made  ufe  of  in  the  camera. 
The  glaffes  that  are  made  ufe  of  in  this  camera  are  on- 
ly three,  and  are  reprefented  in  fig.  8.  The  convex 
glafs  A  is  placed  in  the  front  of  the  drawer  of  the 
camera,  and  is  of  a  focus  agreeable  to  the  length  of 
the  box.  The  mirror  CE  reclines  in  the  box  in  an 
angle  of  45  degrees  from  a  perpendicular  fituation. 
The  rays  flowing  from  the  object  F  through  the  con- 
vex glafs  A  to  the  plane  mirror  CE  will  be  reflefled, 
from  it,  and  meet  in  points  on  the  glafs  placed  hori- 
zontally in  the  direftion  CD,  and  will  form  thereon 
the  fore-mentioned  images.  If  on  this  glafs  an  oiled 
paper  or  any  other  tranfparent  fubftance  be  placed,  the 

images 


(c)  There  is  another  method  of  making  the  dark  chamber ;  which  is  by  a  fcioptric  ball,  that  is,  a  ball  of 
wood,  through  which  a  hole  is  made,  in  which  hole  a  lens  is  fixed  :  this  ball  is  placed  in  a  wooden  frame,  in 
which  it  turns  freely  round.  The  frame  is  fixed  to  the  hole  in  the  fliutter  ;  and  the  ball,  by  turning  about, 
anfwers,  in  great  part,  the  ufe  of  the  mirror  on  the  outfide  of  the  window.  If  the  hole  in  the  window  be  no 
bigger  than  a  pea,  the  objeft  will  be  reprefented  without  any  lens,  though  by  no  means  fo  diftindtly,  or  with 
fuch  vivid  colours. 

(d)  When  the  fun  is  direiEtly  oppofite  to  the  hole,  the  lens  will  itfelf  be  fufficient :  or  by  means  of  the  mir- 
ror on  the  outfide  of  the  window,  as  in  Experiment  VI.  the  lens  will  anfwer  the  purpofe  at  any  time. 
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Images  will  be  clearly  reprefented,  and  fufficiently  fo 
to  delineate  them  by  a  black  lead  pencil  or  crayon.  In- 
ftead  of  the  glafs  CD,  or  fometimes  underneath  it,  is 
often  placed  a  double  convex  lens  of  a  focus  fomewhat 
(horter  than  the  length  of  the  box  :  this  alteration  con- 
fiderably  brightens  the  appearance  of  the  images,  and 
renders  them  as  vivid  as  the  objefts  therafelves,  though 
not  quite  fo  accurate  in  their  contours  or  outlines  as 
by  the  preceding  method. 

Another  kind  of  portable  camera  obfcura  is,  where 
the  images  are  formed  upon  white  paper,  and  the  fe- 
veral  parts  of  the  camera  fold  up  out  of  a  box  Ihaped 
like  a  book  or  cheft.  This  way  of  the  images  being 
formed  on  paper  is  a  much  preferable  one  to  the  pre- 
ceding method,  and  admits  of  their  being  traced  on 
the  paper  with  the  utmoft  readinefs.  This  inftrument, 
as  open  out  of  its  cafe  and  ready  for  ufe,  is  reprefent- 
ed  in  fig.  9,  The  front  and  fides  fold  up  to  the  height 
of  about  two  feet  from  the  cafe  EFG,  by  means  of 
hinges  placed  at  PH,  &c.  The  head  of  ABCD,  about 
five  inches  fquare  and  high,  containing  the  mirror  L 
and  the  convex  lens  beneath  it,  fits  on  at  CD,  and  the 
inner  fquare  tube  of  it  is  moved  up  and  down  by  rack- 
work  and  a  pinion  NM.  This  motion  ferves  to  adjuft 
the  convex  lens  d  to  its  proper  focal  diftance  from 
the  white  paper  placed  within  fide  at  the  bottom  of 
the  box  EFG,  fo  that  the  images  may  be  formed  with 
the  greateft  poffible  dilfinftnefs.  In  tracing  thefe  ima- 
ges the  face  is  applied  clofe  to  the  hole  in  the  front  at 
K,  and  the  hand  in  the  lleeve  in  the  front  at  the  bot- 
tom of  FG.  When  the  fides  and  front  are  unhooked 
and  folded  down,  they  all  lie  clofe  in  the  box  EFG, 
and  the  lid  O  folds  down  as  a  top  on  them  clofe,  and 
the  box  remains  then  the  fize  of  a  common  folio  book, 
and  is  covered  with  calf  leather  and  lettered  on  the 
back  in  perfefl  imitation  of  one. 

By  the  diagonal  pofition  of  a  plane  mirror  the  cu- 
rious opera  glafs  is  conlfrufted,  by  which  any  perfon 
may  be  viewed  in  a  theatre  or  public  company,  and  yet 
know  nothing  of  it.  It  confifts  only  in  placing  a  con- 
cave glafs  near  the  plane  mirror,  in  the  end  of  a  fliort 
round  tube,  and  a  convex  glafs  in  a  hole  in  the  fide  of 
the  tube.  Then  holding  the  end  of  the  tube  with  the 
glafs  to  the  eye,  all  objefts  next  to  the  hole  in  the  fide 
will  be  reflefled  fo  as  to  appear  in  a  direfl  line  forward, 
or  in  a  pofition  at  right  angles  to  the  perfon's  fituation 
who  is  looked  at.  Plane  glafles  inftead  of  a  concave 
and  convex  may  be  ufed  ;  but  in  this  cafe  there  will  be 
no  magnitude  of  the  objeft,  but  it  vi\\\  appear  brighter. 
It  is  called  by  opticians  the  diagonal  opera  glafs. 

X.   The  Magic  Lantern. 

This  ^^cry  remarkable  machine,  which  is  bow  known 
over  all  the  world,  caufed  great  aftonilhment  at  its  ori- 
pn.  It  is  ftill  beheld  with  pleafing  admiration  ;  and 
the  fpeftator  very  frequently  contents  himfelf  with 
wondering  at  its  effefls,  without  endeavouring  to  in- 
Veftigate  their  caufe.  The  invention  of  this  ingenious 
■illufion  is  attributed  to  the  celebrated  P.  Kircher,  who 
i)3s  publilhed  on  various  fciences,  works  equally  learn- 
ed, curious,  and  entertaining.  Its  defign  is  to  repre- 
fent  at  large,  on  a  cloth  or  board,  placed  in  the  dark, 
the  images  of  fmall  objefts,  painted  with  tranfparent 
-  colours  on  plates  of  glafs. 


The  conftruftion  is  as  follows  :  Let  ABCD  (fig.  10.) 
be  the  fide  of  a  tin  box,  eight  inches  high,  eight  inches 
long,  and  ten  broad  (or  any  other  fimilar  dimenfions), 
the  top  of  which  muft  have  a  funnel,  with  a  cover,  as 
reprefented  in  fig.  i  i . ;  which  at  the  fame  time  it  gives  a 
palTage  to  the  fmoke,  prevents  the  light  from  coming 
out  of  the  box.  In  the  middle  of  the  bottom  of  the 
box  murt  be  placed  a  low  tin  lamp  E,  which  is  to  be 
moveable.  It  fliould  have  three  or  four  lights,  that  mull 
be  at  the  height  of  the  centre  of  the  glafles  in  the 
tubes  N  and  O.  In  the  largeft  of  thefe  tubes  mull  be 
placed  a  glafs  femiglobular  lens  N,  about  four  inches 
diameter  ;  and  in  the  fmaller  one  a  double  convex  lens 
O,  about  2j  inches  diameter,  and  fix  inches  focus,  the 
length  of  the  tubes  holding  them  about  4!  inches  each  j 
the  inner  tube  containing  the  fmall  lens  o  muft  be  a 
Aiding  one,  in  order  to  adjuft  it  at  a  proper  diftance 
from  the  painted  Aiders,  fo  that  the  obje6ls  thereon 
may  be  diftinftly  reprefented  on  the  cloth  or  white 
wall.  A  Alt  or  opening  between  the  glafs  N  and 
the  front  fide  BGDH  of  the  box  muft  be  made  large 
enough  to  admit  the  Aiders  to  be  palTed  through,  (as 
in  fig.  II.).  The  clearnefs  of  the  light,  and  the  ob- 
je6ls  upon  the  cloth,  will  depend  much  upon  the  light 
of  the  lamp  •■,  It  will  therefore  be  proved  beft,  to  pbce, 
inftead  of  the  common  lamp  E,  a  kind  of  the  new  or 
Argand's  patent  lamp,  which  will  be  found  confider- 
ably  to  improve  the  eifeft  of  the  lantern  by  its  fuperior 
ftrength  of  light. 

From  the  conftruftion  of  this  lantern  it  is  evident, 
that  when  the  glafs  Aiders,  with  the  painted  figures, 
are  placed  in  the  groove  or  Ait  in  the  lantern  for 
that  purpofe,  and  the  room  darkened,  a  quantity  of 
light  from  the  lamp  at  E  will  be  collefled  by  the  lens 
N,  and  refrafled  upon  the  cloth  placed  oppofite,  and 
that  by  moving  the  Aiding  tube  containing  the  fmall 
lens  o  gradually  In  or  out  as  occafion  may  require, 
this  lens  will  form  Images  of  the  figures  on  the  Aiders 
in  their  diftinil  colours  and  proportions,  with  the  ap- 
pearance of  life  Itfelf,  and  of  any  fize  from  fix  inches 
to  feven  feet,  according  to  the  diftance  of  the  lantern 
from  the  cloth.  The  lantern,  with  one  of  the  Aiders 
ready  for  ufe,  is  clearly  reprefented  In  fig.  1 1 .  By  the 
aid  of  the  new  patent  lamp  aforementioned,  confider- 
able  ufeful  Improvements  are  made  to  the  lantern.  Mr 
Jones,  optician,  of  Holborn,  has  contrived  an  apparatus 
to  be  applied  to  it,  that  converts  It  into  a  microfcope 
by  night,  and  it  fhows  all  the  variety  of  tranfparent 
and  many  of  the  opaque  objefls  magnified  upon  a 
cloth  or  flireen  oppofite,  fimilar  to  the  figures  above 
mentioned,  but  not  in  fo  large  a  degree  ■■,  about  one  or 
two  feet  diameter  is  the  utmoft  that  can  at  prefent  be 
obtained. 

Method  of  painting  the  Glajfes  for  the  Lantern.  Draw 
on  a  paper  the  fubjefl  you  defire  to  paint,  and  fix 
it  at  each  end  to  the  glafs.  Provide  a  varnifti  with 
which  you  have  mixed  fome  black  paint ;  and  with  a 
fine  pencil  draiv  on  the  other  fide  of  the  glafs,  with 
very  light  touches,  the  defign  drawn  on  the  paper.  If 
you  are  defirous  of  making  the  painting  as  perfeft  as 
poAible,  you  Aiould  draw  fome  of  the  outlines  in  their 
proper  colours,  provided  they  are  the  ftrongeft  tints  of 
thefe  colours  that  are  ufed.  When  the  outlines  are 
dry,  you  colour  the  figures  with  their  proper  tints  or 

degradatior.^. 
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degradations,  Tiaufparent  colours  are  mofl  proper  for 
this  purpofe,  fuch  as  carmine,  lake,  Pruflian  blue,  ver- 
iligiile,  ike.  and  tlicfe  may  be  tempered  with  a  Urong 
white  varn:!h,  to  prevent  their  peeling  off.  You  are 
then  to  fiiidc  them  with  black  mixed  with  the  fame 
varnilh,  or  with  billre,  as  you  find  convenient.  You 
may  alio  leave  ilrong  lights  in  fome  parts,  without 
any  colours,  in  order  to  produce  a  more  ftriking  ef- 
fed.  Obferve,  in  particular,  not  to  ufe  more  timn 
four  or  five  colours,  fuch  as  blue,  red,  green,  and 
yellow.  You  fhould  employ,  however,  a  great  variety 
of  tints,  to  give  your  painting  a  more  natural  air  ; 
without  which  they  will  reprefent  vulgar  objefts, 
which  are  by  no  means  the  more  pleafing  btcaufe  they 
are  gawdy. 

When  the  lamp  in  the  lantern  is  lighted,  and,  by 
drawing  out  the  tube  to  a  proper  length,  the  figures 
painted  on  the  glafs  appear  bright  and  well  defined, 
the  fpeftator  cannot  fail  of  being  highly  entertained 
by  the  fuccefuon  of  natural  or  grotefque  figures  that 
are  painted  on  the  glalfes.  This  piece  of  optics  may 
be  rendered  much  more  amufing,  and  at  the  lame  time 
more  marvellous,  by  preparing  figures  to  v:  .v.h  differ- 
ent natural  motions  may  be  given  (e),  whicl.  every 
one  may  perform  according  to  his  own  tafte  ;  either  by 
mo^'ements  in  the  figures  themfelves,  or  by  painting 
the  fubjeft  on  two  glaffes,  and  paffmg  them  at  the  fame 
time  through  the  groove,  as  will  be  feen  in  the  next  ex- 
periment. 

XI.  To  reprefent  a  Tempejl  by  the  Magic  Lantern. 

Provide  two  plates  of  glafs,  whofe  frames  are  fo 
thin  that  they  may  both  pafs  freely  through  the  flit 
or  groove  of  the  common  magic  lantern  at  the  fame 
time. 

On  one  of  thefe  glaffes  you  are  to  paint  the  ap- 
pearance of  the  fea,  from  the  flighteft  agitation  to 
the  moll  violent  commotion.  Reprefenting  from  A 
to  B  (fig.  12.^  a  calm  5  from  B  to  C  a  fmall  agita- 
tion, with  fome  clouds  ;  and  fo  on  to  F  and  G,  which 
(hould  exhibit  a  furious  ftorm.  Obferve,  that  thefe  re- 
prefentatiens  are  not  to  be  diUinft,  but  run  into  each 
other,  that  they  may  form  a  natural  gradation  ;  remem- 
ber alfo,  that  great  part  of  the  effeft  depends  on  the  per- 
fection of  the  painting,  and  the  pifturefque  appearance 
of  the  defign. 

On  the  other  glafs  you  are  to  paint  veffels  of  diffe- 
ent  fonns  and  dimenfions,  and  in  different  dire£lions, 
together  with  the  appearance  of  clouds  in  the  tempef- 
tuous  parts. 

You  are  then  to  pafs  the  glafs  flowly  through  the 
groove  ;  and  when  you  come  to  that  part  where  the 
itorm  begins,  you  are  to  move  the  glafs  gently  up  and 
down,  which  will  give  it  the  appearance  of  a  fea  that 
begins  to  be  agitated  ;  and  fo  increafe  the  motion  till 
you  come  to  the  height  of  the  ftorm.  At  the  fame 
time  you  are  to  introduce  the  other  glafs  with  the  fliips, 
and  moving  that  in  like  manner,  you  will  have  a  natu- 
ral reprefentation  of  the  fea,  and  of  Ihips  in  a  calm 
and  in  a  ftorm.     As  you  draw  the  glaffes  flowly  back, 


the  tempeft  will  feem  to  fubfide,  the  iky  grotv  clear, 
and  the  Ihips  glide  gently  over  the  waves. — By  means 
ot  two  glaffes  difpoled  in  this  manner  you  may  likewife 
reprefent  a  battle,  or  fea  fight,  and  numberlefs  other 
fubjefts,  that  every  one  will  contrive  according  to 
his  own  tafte.  They  may  alfo  be  made  to  reprefent 
fome  remarkable  or  ludicrous  adlion  between  different 
perfons,  and  many  other  amufements  that  a  lively  ima- 
gination will  eafily  fuggeft, 

XII.  The  Nebulous  Magic  Lantern. 

The  light  of  the  magic  lantern,  and  the  colour  of 
images,  may  not  only  be  painted  on  a  cloth,  but  alfo  re- 
fle£led  by  a  cloud  of  fmoke. 

Pro\'ide  a  box  of  wood  or  pafteboard  (fig.  14.)  of 
about  iour  feet  high,  and  of  ftven  or  eight  inches  fquare 
at  bottom,  but  diminilhing  as  It  afcends,  fo  that  its  aper- 
ture at  top  is  but  fix  inchest  long,  and  half  an  inch  wide. 
At  the  bottom  of  this  box  there  muft  be  a  door  that 
ftiuts  quite  clofe,  by  which  you  are  10  place  in  the  box 
a  chafing-di(h  wth  hot  coals,  on  which  is  to  be  thrown 
incenfe,  whofe  fmoke  goes  out  in  a  cloud  at  the  top  of 
the  box.  It  is  on  this  cloud  that  you  are  to  throw 
the  light  that  comes  out  of  the  lantern,  and  which  you 
bring  into  a  fmaller  compafs  by  drawing  out  the  move- 
able tube.  The  common  figures  will  here  ferve.  It  is 
remarkable  in  this  reprefentation,  that  the  motion  of 
the  fmoke  does  not  at  all  change  the  figures ;  which 
appear  fo  confpicuous,  that  the  fpeftator  thinks  he  can 
grafp  them  with  his  hand. 

Note.  In  this  experiment  fome  of  the  rays  paffmg 
through  the  fmoke,  the  reprefentation  will  be  much  lefs 
vivid  than  on  the  cloth  ;  and  if  care  be  not  taken  to 
reduce  the  light  to  its  linaUeft  focus,  it  will  be  Hill 
more  imperfect. 

XIII.  To  produce  the  j4ppearance  of  a  Phantom  upon  a 
Pedeflal  placed  on  the  middle  of  a  Table. 

Enclofe  a  common  fmall  magic  lantern  in  a  box 
ABCD  (fig.  15.)  that  is  large  enough  to  contain  alfo 
an  inclined  mirror  M,  which  muft  be  moveable,  that  it 
may  refle£l  the  cone  of  light  thrown  on  it  by  the  lan- 
tern, in  fuch  a  manner  that  it  may  pafs  out  at  the  aper- 
ture made  in  the  top  of  the  box.  There  fhould  be  a  flap 
with  hinges  to  cover  the  opening,  that  the  infide  of  the 
box  may  not  be  feen  when  the  experiment  is  making. 
This  aperture  fhould  likewife  be  oval,  and  of  a  fize 
adapted  to  the  cone  of  light  that  is  to  pafs  through 
it.  There  muft  be  holes  made  in  that  part  of  the  box 
which  is  over  the  lantern,  to  let  out  the  fmoke  :  and 
over  that  part  muft  be  placed  a  chafing-dilh  of  an  ob- 
long figure,  and  large  enough  to  hold  feveral  lighted 
coals.  This  chafing-dilh  may  be  enclofed  in  a  painted 
tin  box  of  about  a  foot  high,  and  with  an  aperture  at 
top  fomething  like  fig.  14.  It  ftiould  ftand  on  four  fhort 
feet,  to  give  room  for  the  fmoke  of  the  lamp  to  pafs 
out.  There  muft  alfo  be  a  glafs  that  will  afcend  and 
defcend  at  plcafure  in  a  vertical  groove  ab.  To  this 
glafs  let  there  be  fixed  a  cord,  that,  going  over  a  pul- 
ley c,  paffes  out  of  the  box  at  the  fide  CD,   by  which 
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(e)  There  are  in  the  Philofophical  Effays  of  M.  Mufchenbroek,  different  methods  of  perfonning  all  thefe  va- 
«ious  movements,  by  fome  mechanical  contrivances  that  are  not  difficult  to  exfcute. 
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die  glafs  may  he  dr.-avn  up,  and  will  defcend  by  its  own 
v.eight.  On  this  glr.is  may  be  painted  a  fpeftre,  or 
any  other  more  pleating  figure.  Obferve,  that  the  fi- 
gures muft  be  contrailed  in  drawing,  as  the  cloud  of 
fmojie  does  not  cut  the  cone  of  light  at  right  angles, 
and  therefore  the  figures  will  appear  longer  than  they 
do  on  the  glafs. 

After  you  have  lighted  the  lamp  in  the  lantern,  and 
put  the  mirror  in  a  proper  direction,  you  place  the  box 
or  pedcftal  ABCD  on  a  table  ;  and  putting  the  cha- 
fing dilh  in  it,  throw  iome  incenle  in  powder  on  the 
coals.  You  then  open  a  trap  door,  and  let  down  the 
glafs  llo^vly  ;  and,  when  you  perceive  the  fmuke  dimi- 
nifli,  you  draw  up  the  glals,  that  the  figure  may  dif- 
appear,  and  ihut  the  trap-door.  This  appearance  will 
occafion  no  Imall  lurprile,  as  the  fpe6\re  will  ieem  to 
rife  gradually  out  of  the  pedeft.;',  and  on  drawing  up 
the  glafs  will  difappear  in  an  inftant.  Obferve,  that 
when  you  exhibit  this  experiment,  you  U-ult  put  out 
all  the  lights  in  the  room  ;  and  the  box  iliould  be  pla- 
ced on  a  high  table,  that  the  Ipeftatorsmay  not  perceive 
the  aperture  by  which  the  light  comes  out.  Though 
we  have  mentioned  a  fmall  magic  lantern,  yet  the 
whole  apparatus  may  be  fo  enlarged,  that  the  phantom 
may  appear  of  a  formidable  fize. 

XIV.   T/ie  Mngic  Theatre. 

By  making  fome  few  additions  to  the  magic  lantern 
with  the  fquare  tube,  ufed  in  Experiment  X.  various 
fcenes,  charaflers,  and  decorations  of  a  theatre,  may 
be  reprefented  in  a  lively  manner.  In  this  experiment 
it  is  quite  neceffary  to  make  the  lantern  much  larger 
than  common,  that  the  objedls  painted  on  the  glalfes, 
being  of  a  larger  iize,  may  be  reprefented  with  greater 
precifion,  and  confequently  their  leveral  charailers 
more  ftrongly  marked. 

Let  there  be  made  a  wooden  box  ABCD,  a  foot 
and  a  half  long,  15  inches  high,  and  10  wide.  Let 
it  be  placed  on  a  ftand  EF,  that  muft  go  round  it,  and 
by  which  it  may  be  fixed  with  two  fcrews  to  a  table. 
Place  over  it  a  tin  cover,  as  in  the  common  lantern. 
Make  an  opening  in  its  two  narroweft  fides  ■,  in  one  of 
which  place  the  tube  H,  and  in  the  other  the  tube  I  : 
let  each  of  them  be  fix  inches  wide,  and  five  inches 
Jiigh  :  in  each  of  thefe  tubes  place  another  that  is 
moveable,  in  order  to  bring  the  glades,  or  concave 
mirror,  that  are  contained  in  them,  to  a  proper  di- 
ftance.  In  the  middle  of  the  bottom  of  this  box  place 
a  tin  lamp  M  ;  \vhich  muft  be  moveable  in  a  groove, 
that  it  may  be  placed  at  a  proper  diftance  with  regard 
to  the  glaifes  and  mirror  :  this  lamp  Ihould  have  five 
or  fix  lights,  each  of  them  about  an  inch  long.  At 
the  beginning  of  the  tube  H,  toward  the  part  N,  make 
an  opening  of  an  inch  wide,  which  muft  crofs  it  late- 
rally :  another  of  three  quarters  of  an  inch,  that  muft 
crofs  it  vertically,  and  be  nearer  the  box  than  the  fiirft  ; 
and  a  third  of  half  an  inch,  that  muft  be  before  the 
firft.     The  opening  made' laterally  muft  have  three  or 
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four  grooves,  the  fccond  two,  and  the  third  one  :  that 
dirterent  fubjecls  of  figures  and  decorations  may  be 
parted,  either  fidewife,  afcending  or  delcending,  fo 
that  the  fcenes  of  a  theatre  my  be  the  more  exactly 
imitated  (f).  Enclofe  thtfe  grooves  between  two  con- 
vex rectangular  glafl'es,  of  fix  inches  long,  and  five 
inches  liigh,  and  of  about  20  inches  focus ;  one  of 
which  muft  be  placed  at  O,  and  the  other  toward  P. 
Have  another  tube  (^,  of  about  a  foot  long,  which 
muft  eiiter  that  marked  H  ;  and  at  its  outward  extre- 
mity place  a  lens  of  about  I  j  inches  focus.  There 
muft  alio  be  a  third  tube  R,  iour  inches  long,  into 
\vhich  timt  marked  I  is  to  enter  :  to  the  exterior  end  of 
this  adjurt  a  concave  mirror,  whofe  focus  muft  be  at 
feven  or  eight  inches  from  its  refiedling  furface. 

The  magic  lantern  being  thus  adjufted,  nothing 
more  is  neceffary  than  to  provide  glaffes,  painted  with 
iuch  fubjeCfs  as  you  Would  reprefent,  according  to  the 
grooves  they  are  to  enter  The  lamp  is  then  to  be 
lighted  ;  and  placing  a  glafs  in  one  of  the  grooves, 
you  draw  out  the  moveable  tubes  till  the  objcil  paints 
itfelf  on  a  cloth  to  the  moft  advantage  :  by  « liich  you 
determine  the  diftance  of  the  lanteni  and  the  fize  of 
the  image.  You  then  make  a  hole  in  the  partition  of 
that  fize,  and  fix  in  it  a  plate  of  clear  glals,  over  which 
you  pafte  a  very  thin  paper,  %\hich  muft  be  varnilhed, 
that  it  may  be  as  tranfparent  as  poflible. 

On  this  paper  are  to  be  exhibited  the  images  of 
all  thofe  objefts,  that  by  pafling  fuccefllvely  through 
the  grooves,  are  to  reprefent  a  theatric  entertain- 
ment. The  exhibition  ivill  be  very  agreeable  ;  becaule 
the  magic  lantern  being  concealed  behind  the  parti- 
tion, the  caufe  of  the  illufion  cannot  by  any  means  be 
dilcovered. 

In  order  to  ftiow  more  clearly  in  what  manner  a  fub- 
jetl  of  this  fort  ftiould  be  painted,  and  the  glaffes  dif- 
pofed,  we  will  here  make  choice  of  the  fiege  of  Troy 
for  a  theatric  fubjedl  ;  in  which  will  be  found  all  the 
incidents  neceffary  to  the  exhibition  of  any  other  fub- 
jeft  whatever. — In  the  firft  aft  tlie  theatre  may  rejire- 
fent,  on  one  fide,  the  ramparts  of  Troy  ;  toward  the 
back  part,  the  Grecian  camp  ;  and  at  a  farther  diftance, 
the  fea,  and  the  ille  of  Tenedos.  We  will  fuppofe  the 
time  to  be  that  when  the  Greeks  feigned  to  raile  the 
fiege  ;  and  embarked,  leaving  behind  them  the  \vood- 
en  horfe,  in  which  were  contained  the  Grecian  foldiers. 
—  On  a  glafs,  therefore,  of  the  fame  width  with  the 
aperture  made  in  the  fide  AC  of  the  box,  you  are 
to  paint  a  deep  blue  curtain,  lightly  charged  with  or- 
naments, qalte  tranfparent.  This  glafs  is  to  be  pla- 
ced in  the  firft  vertical  groove  ;  fo  that  by  letting  it 
gently  down,  its  image  may  appear  to  rife  in  the  fame 
manner  as  the  curtain  of  a  theatre.  All  the  glafl'es 
that  are  to  afcend  or  defcend  muft  be  bordered  with 
thin  pieces  of  wood,  and  fo  exaftly  fill  the  grooves, 
that  they  may  not  llide  down  of  themfelves. — You 
muft  have  feveral  glaffes  of  a  proper  fize  to  pafs  through 
the  horizontal  grooves,  and  of  different  lengths  ac- 
cording to  the  extent  of  the  fubjeft.  You  may  paint 
I  i  on 
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(f)  In  the  decorations,  the  clouds  and  the  palaces  of  the  gods  fhould  defcend  5  cavf  s  and  infernal  palace* 
flwuld  afcend ;  earthly  palaces,  gardens,  &c.  enter  at  the  fides. 
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on  the  firft,  the  walls  of  Tioy.  On  the  fccond,  the 
Grecian  camp.  On  the  third,  the  fea,  the  ilh  of  Te- 
iicdos,  :in;l  a  ferene  fcy.  On  the  fourth,  the  Grecian 
troops  by  detached  figures.  On  the  fifth,  other  troops, 
(iirpofed  in  batt;Jioiis,  and  placed  at  a  dlRance.  On 
the  iixth,  divers  veffelf,  which  as  the  glafs  advances  in 
the  groove  diminilli  in  fize.  On  the  fevcnth,  the 
wooden  horfe  and  .Sinor.  On  the  eighth,  Trojan  men 
an.l  women. 

Thefe  glafTes  being  properly  painted,  you  place  in 
the  hjrizontal  grooves  the  firi',  fccond,  third,  and 
fourth.  Then  draw  up  the  curta:n,  by  letting  down 
the  glafs  on  which  it  Is  painted,  and  draw  away  gently 
the  fourth  glafs,  and  after  that  the  fecond  ;  then  ad- 
Aance  very  gently  the  fifth  that  reprefents  the  em- 
iKirkment,  and  pafs  it  qiiite  through.  Next  pafs,  the 
oppufite  way,  the  iixth,  which  reprefents  the  Grecian 
llett.  The  objects  painted  on  the  fourth,  fifth,  and 
Iixth,  quite  difappearing,  yon  are  to  advance  the  feventh, 
on  which  is  painted  the  wooden  horfe  ;  and  at  the  fame 
time  tiie  eighth,  where  the  Trojans  will  appear  to  draw 
the  horfe  into  the  city.  The  curtain  is  then  to  be  let 
down,  that  you  may  withdraw  the  fcenes  of  the  firll 
aft,  and  place  in  the  grooves  thole  that  are  to  compofe 
the  fecond. — In  the  fecond  aft  may  be  reprefented  the 
interior  part  of  the  city  of  Troy  ;  on  one  fide  may  be 
feen  the  wooden  horfe,  and  in  the  back  part  the  temple 
of  Pallas.  The  glafl'es  for  this  aft  may  he  painted  in 
the  following  manner.  On  the  firft  may  be  palaces  and 
houfes,  reprefenting  the  infide  of  a  city.  On  the  fe- 
cond, the  temple  of  Pallas  In  the  centre,  with  a  clear 
night  and  the  moon.  In  the  front  may  be  feen  the 
Tvocdcn  horfe,  that  the  Trojans  have  placed  near  the 
temple  of  Pallas.  On  the  third,  a  troop  of  Greeks, 
with  Sir.on  at  their  head,  who  are  going  to  open  the 
gates  of  the  city  to  the  Grecians.  On  the  foiuth,  dif- 
ferent troops  of  armed  Greeks  ;  painted  on  a  long  glafs, 
to  afford  variety.  On  the  fifth,  feveral  troops  of  Tro- 
ians.  On  the  lixth,  various  appearances  of  fire  and 
fmoke,  fo  difpofed,  that  this  glafs  being  drawn  up 
above  the  others,  the  objefts  painted  on  the  firft  glafs 
may  appear  in  a  conflagration. 

Before  you  draw  up  the  curtain,  you  fhould  place 
the  firll  and  fecond  glafles.  You  then  pafs  the  whole 
third  glafs  (lowly  5  a  little  after,  the  fourth,  on  which 
.nre  painted  the  different  bodies  of  armed  Greeks  ;  and 
at  the  fame  time,  from  the  oppofite  fide,  the  fixth  glafs, 
that  reprefents  the  Trojan  troops;  oblerving  to  move 
them  flowly  both  in  advancing  and  retreating,  to  imi- 
tate a  combat  (g).  Then  draw  up,  by  degrees,  the 
fixth,  on  \vhich  are  painted  the  fire,  flame,  and  fmoke, 
fo  that  the  palaces  and  houfes  painted  on  the  firft  glafs 
may  appear  to  take  fire  gradually,  and  at  laft  prefent 
;i  general  conflagration.  After  having  reprefented  thefe 
incidents  with  the  greateft  attention,  you  kt  fall  the 
curtain  to  prepare  for  the  third  aft.  In  this  may  be 
reprefented  the  infide  of  Priam's  palace  ;  where  is  feen 
:m  altar,  round  which  feveral  Trojan  princeffes  appear, 


who  have  fled  thither  for  fafcty.  On  the  firft  "la^ 
may  be  painted  the  palace.  On  the  fecond,  a  view  oi 
the  back  part  of  the  palace,  with  the  altar.  On  the 
third,  Priam  with  feveral  Trojan  men  and  women.  On 
the  fourth,  Pyrrhus  and  a  troop  of  Greeks.  On  the 
fifth,  the  fame  aftors,  with  the  palace  in  flames.  Ou 
the  fixth,  a  conflagration. — 'I'hc  two  firft  glafles  which 
are  to  be  drav.n  up,  (hould  be  placed  before  vou  rai.'e 
the  curtain.  Then  pafs  the  third  ;  next  advance  the 
fourth ;  which  being  drami  up,  difcovers  on  the  fifth 
the  palace  in  flames  ;  then  drawing  up  the  fixth,  let 
down  the  firft,  that  the  palace  may  appear  entirely  de- 
ftroyed  by  the  conflagration. 

The  fourth  aft  may  reprefent  the  environs  of  Troy, 
with  a  diftant  profpeft  of  the  fea.  The  fiiil  and  third 
glalTes  of  the  firft  aft  may  be  here  ufed  j  to  which  mav 
be  added  a  third,  re;  i'  Tenting  ^neas  bearing  his  fa- 
ther Anchiies,  followed  by  his  fon  lulus  and  fome 
Trojans.  '^Vith  this  glafs  may  be  reprefented  the  flight 
cftlie  Trojans  and  the  embarkment   of  ^neas  j  witli 

another  glafs,  on  which  are  painted  certain  veffels 

To  this  aft  the  following  fcenes  may  be  added  :  The 
cave  of /Eolus ;  the  back  part  of  the  cave;  .^^olusj 
the  winds ;  Juno  in  her  chariot. 

The  fifth  aft  fhould  reprefent  the  open  fea,  with  the 
fleet  of  iEneas  failing  for  Italy.  On  the  firft  glafs 
muft  be  painted  the  fea,  as  in  the  eleventh  experiment, 
or  elfe  the  waves  fliould  be  imitated  by  another  glafs 
under  the  firft.  On  the  fecond,  the  Trojan  fleet.  On 
the  third,  Neptune  in  his  car.  On  the  fourth,  the  pa- 
lace of  Jupiter.  On  the  fifth,  the  Infide  of  the  palace  y 
the  gods  alTembled  In  council,  with  Venus  obtaining 
leave  of  Jupiter  for  J^neas  to  land  in  Italy. — After 
having  placed  the  firft  glafs,  that  reprefents  a  calm  fea, 
the  curtain  is  ralfed,  and  the  fecond  fcene  is  advanced, 
which  contains  the  Trojan  fleet.  The  firft  is  then 
brought  forward,  to  reprefent  a  violent  tempel^  :  therj 
raifing  the  third  glafs,  Neptune  appears,  who  com- 
mands the  waves  to  be  ftill,  which  is  done  by  makinj{ 
the  tempeft  fubfide  by  degrees.  The  fleet  then  ad- 
vances, and  paffes  over  the  whole  theatre  :  prefently 
after  the  foiuth  and  fifth  fcenes  defcend,  that  repre- 
fent Olympus,  and  finifh  the  exhibition. 

Note,  We  mull  here  repeat,  that  if  you  would  re- 
prefent a  fubjeft  of  this  fort  to  advantage,  it  Is  quite 
neceflary  that  the  glaffes  be  well  painted  :  and  thofe 
that  are  to  be  in  front  fhould  be  In  ftronger  and  more 
opaque  colours,  that  the  Images  of  thofe  behind  may 
not  appear  mixed  with  them,  which  will  be  the  cafe 
if  they  are  all  equally  tranlparent.  The  glaffes  fhould 
alfo  be  of  different  lengths  ;  that  fome  being  placed  be- 
fore the  others  are  drawn  away,  their  extremities  may 
not  be  perceived. 

The  larger  thefe  fubjefts  are  reprefented,  the  better 
effeft  they  will  have  :  the  front  c^  the  theatre  fhould 
appear  to  be  about  three  feet  wide  ;  and  If  fome  parts 
of  the  figures  were  moveable,  it  would  ftill  add  to  the 
variety  of  the  entertainiaent. 

DIOSCOREA, 


(g)  He  that  moves  the  glaffes,  feeing  the  effeft  they  produce,  is  the  better  able  to  render  the  reprefcntation 
as  natural  as  poffible. 
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D     I    O  [2 

ftiofcorea       DIOSCOREA,  a  genus  of  plants  belonging  to  the 
_  II  .       dicecia  clafs  ;  and  in  the  natural  method  ranking  under 
P'°'P°'"''-; the  nth  order,  Sannentacex.     See  Botany  Index. 
■  '     ^  The  only  remarkable  and  ufeful  fpecies  is  the  liulbi- 

fcra  or  yam.  The  roots  of  it  are  eaten  by  the  inhabi- 
tants of  both  the  Indies  ;  and  are  particularly  ferviceable 
in  the  Weft  India  illands,  where  they  make  the  grcateft 
part  of  the  negroes  food.  The  plant  is  fuppofed  to  have 
been  brought  from  the  Eaft  to  the  Weft  Indies  ;  for  it 
has  never  been  obferved  to  grow  wild  in  any  part  of  A 
merica  ;  but  in  the  iiland  of  Ceylon,  and  on  the  coaft  of 
Malabar,  it  grows  in  the  woods,  and  there  are  in  thofe 
places  a  great  variety  of  forts.  It  is  propagated  by 
cutting  the  root  in  pieces,  obferving  to  preferve  an  eye 
in  each,  as  is  praftifed  in  planting  potatoes.  One 
plant  will  produce  three  or  four  large  roots.  The  fkm 
of  thcfe  roots  is  pretty  thick,  rough,  unequal,  covered 
with  many  ilringy  fibres  or  filaments,  and  of  a  violet 
colour  approaching  to  black.  The  inlide  is  white,  and 
of  the  confiftence  of  red  beet.  It  rcfembles  the  pota- 
to in  its  niealinefs,  but  is  of  a  clofer  texture.  When 
raw,  the  yams  are  vifcous  and  clammy  ;  when  roafted 
Or  boiled,  they  afford  very  nouriihing  food  ;  and  are  of- 
ten preferred  to  bread  by  the  inhabitants  of  the  Weft 
Indies,  on  account  of  their  iightnefs  and  facility  of  di- 
gellion.  When  firft  dug  out  of  the  ground,  the  roots 
are  placed  in  the  fun  to  dry  ;  after  which  they  are  ei- 
ther put  into  fand,  dry  garrets,  or  calks  ;  where,  if  kept 
from  raoifture,  they  may  be  preferved  whole  years, 
without  being  fpoiled  or  diminiflied  in  their  goodnefs. 
The  root  commonly  weighs  two  or  three  pounds ; 
though  fome  yams  have  been  found  upwards  of  20 
pounds  weight. 

DIOSCORIDES,  a  phyfician  of  Cilicia,  who  lived, 
as  fome  luppole,  in  the  age  of  Nero.  He  was  origi- 
nally a  foldier ;  but  afterwards  he  applied  himfelf  to 
ftudy,  and  wrote  a  book  upon  medicinal  herbs. 

DIOSCURIA  (Jioirjcet/^ia  ;  from  Ai»5,  Jupiter,  and 
Ko-jgoi,  infants),  in  antiquity,  a  fcftival  in  honour  of  the 
A((io-!iauj«(,  or  Caftor  and  Pollux,  who  were  reputed  to 
be  the  fons  of  Jupiter.  It  was  obferved  by  the  Cyre- 
neajis,  but  more  efpecially  by  the  Spartans,  whole 
country  was  honoured  by  the  birth  of  thefe  heroes. 
The  folemnity  was  full  of  mirth,  being  a  time  wherein 
they  ftiared  plentifully  of  the  gifts  of  Bacchus,  and 
diverted  therafelves  with  fports,  of  which  wrellling 
matches  always  made  a  part. 

DIOSMA,  African  spir;ca,  a  genus  of  plants  be- 
longing to  the  pentanJria  clafs;  and  in  the  natural  me- 
thod ranking  with  thofe  of  which  the  order  is  doubtful. 
See  Botany  Index. 

DIOSPOLIS,  in  Ancient  Geography,  a  city  of  the 
Delta,  or  Lower  Egypt  ;  to  the  fouth  of  the  Bufiri- 
tic  branch,  before  it  divides  into  two. — Another  of 
Eithynia,  in  the  territory  of  Heraclea. — A  third, 
called  Magna,  denoting  Theba;  of  the  High.  :  Egypt. 
— A  fourth,  Diofpolis  Parva,  the  metropohs  of  the 
Nomos  Diofpolites  of  the  Higher  Egypt. — A  iifth 
Diofpolis,  of  Samaria,  the  fame  with  Lydda. — A  fi.xth 
Diofpolis,  the  ancient  name  of  Laodicea  of  Phrygia, 
on  the  Lycus. 

DIOSPOLITES  KOMOS,  (Ptolemy,)  a  divifion  of 
Thebais  or  the  Higher  Egypt,  to  diftinguifii  it  from 
apother  of   the    Lower  Egypt  or  the    Delta ;    to   the 
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on   the   weft   fide   of  Diofpy 


fouth    of  tlic   Nomos   Thinites, 
the  Nile. 

DIOSPYROS,  the  Indian  date  ri.rM  :   A  genus 
of  plants  belonging  to  the  polygamia  clafs ;   and  in  the  \ 
natural  method  ranking  .under  the  iSth  order,   Bicor- 
nes.     Sec  Botany  Index. 

DIPHTHONG,  in  Grammar,  a  double  vowel,  or 
the  mixture  of  two  vowels  pronounced  together,  fo  as 
to  make  one  fyllable. 

The  Latins  pronounced  the  two  vowels  in  their  diph- 
thongs ae  or  a;,  oe  or  a,  much  as  ivc  do  ;  only  that 
the  one  -.vas  heard  much  weaker  than  the  other,  though 
the  divifion  was  made  with  all  the  delicacy  imaginable. 
Diphthongs,  with  regard  to  the  eyes,  are  diftinguiflied 
from  thofe  with  regard  to  the  ears  :  in  the  former  ei- 
ther the  particular  found  of  each  vowel  is  heard  in  the 
pronunciation  ;  or  the  found  of  one  of  them  is  drown- 
ed ;  or  lallly,  a  new  foimd,  different  from  either,  re- 
fults  from  both  :  the  firft  of  thefe  only  are  real  diph*- 
thongs,  as  being  fuch  both  to  the  eye  and  ear.  Diph- 
thongs with  regard  to  the  ear  are  either  formed  of 
two  vowels  meeting  in  the  fame  fyllable,  or  whofe 
founds  are  feverally  heard  ;  or  of  three  vowels  in  the 
fame  fyllable,  which  only  afford  two  founds  in  the  pro- 
nunciation. 

Englilh  diphthongs,  with  regard  to  the  eye  and  ear, 
are  at,  au,  ea,  ee,  ei,  oo,  ou.  Improper  Englifti  dipth- 
thongs,  with  regard  to  the  eye  only,  are  an,  ea,  eo,  cii, 
le,  ei,  oe,  ue,  in. 

DIPLOE,  in  Anatomy,  the  foft  medituUium,  or 
medullary  fubilance  which  lies  between  the  two  la- 
minae oi  the  bones  of  the  cranium.  See  Anatomy 
Index. 

DIPLOMA.     See  Diplomatics. 

In  a  peculiar  fenfe,  it  is  ufed  for  an  inftrument  or  li- 
cenfe  given  by  colleges,  focieties,  &c.  to  a  clergyman 
to  exercife  the  rainifterial  funflion,  or  to  a  phyfician  to 
praftiie  the  profeflion,  &c.  after  pafling  examination, 
or  admitting  him  to  a  degree. 

DIPLOMATICS,  the  fclence  of  diplomas,  or  oi Dlrlfcld't 
ancient  literary  monuments,  public  documents,  &.c.  \iElrmtn4i 
does  not  however,  nor  can  it,  abfolutely  extend  its  re- 
fearches  to  antiquity  ;  but  is  chiefly  confined  to  tlie 
middle  age,  and  the  firft  centuries  of  modern  times. 
For  though  the  ancients  were  accuftomed  to  reduce 
their  contrads  and  treaties  into  writing  ;  yet  they  gra- 
ved them  on  tables,  or  covered  them  over  with  wax,  or 
brafs,  copper,  ftone,  or  w^ood,  &c.  And  all  that  in 
the  fiift  ages  were  not  traced  on  brafs  or  marble,  has 
periflied  by  the  length  of  time,  and  the  number  of  de- 
ftruflive  events. 

I.  The  word  diploma  fignifies  properly  a  letter  or 
epiftle,  that  is  folded  in  the  middle,  and  that  is  not 
open.  But,  in  more  modern  times,  the  title  has  been 
given  to  all  ancient  epiftles,  letters,  literary  monu- 
ments, and  public  documents,  and  to  all  thole  pieces  of 
writing  which  the  ancients  called  Syngraphia  Chirogra- 
pha,  Codici/li,  &.c.  In  the  middle  age,  and  in  the  di- 
plomas themlelves,  thefe  writings  are  called  Liltercf, 
Praxepta,  Placita  Charted  indicuLc,  Sagilia,  and  Bullce; 
as  alio  Pancliartcr,  Pantocharttv,  TraBorite,DefcriptiGnes, 
&.C.  The  originals  of  thefe  pieces  are  named  Exam- 
plaria,  or  yiiitog rapha, Cliartii:  autlicnticce,  Origina/ia,  &c. 
and  the  copies,  Apogrep/ia,  Copite,  Particulcr,  and  fo 
I  i   2  forth. 
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forth.  The  coUeftions  that  have  been  made  of  them 
aie  called  Chartario  and  Chartulia.  The  place  where 
thefe  papers  and  documents  uere  kept,  the  ancients 
named  Scrinia,  Tahulariiun,  or  JErarium,  words  that 
were  derived  from  the  tables  of  brafs,  and,  according 
to  the  Greek  \il\om,  Archeium  or  Archivum. 

2.  In  order  to  undcrftand  the  nature  of  thefe  ancient 
papers,  diplomas,  and  manufcripts,  and  to  diftinguifh 
the  authentic  from  the  counterfeit,  it  is  neceflary  to 
know  that  the  paper  of  the  ancients  came  from  Egypt, 
and  was  formed  of  thin  leaves  or  membranes,  taken 
from  the  branches  of  a  tree  named  Papijrus,  or  Bib/um 
JEg>ifJliactim,  and  wliich  were  parted  one  over  the  other 
with  the  flime  of  the  Nile,  and  were  prefled  and  po- 
liflied  with  a  pumice  ftone.  This  paper  was  very  fcarce  j 
and  it  was  of  various  qualities,  forms,  and  prices,  which 
they  dillinguiflied  by  the  name  of  charta  hieratica,  lu- 
ria,  augufla,  a!»phiihcatrica,failica,  tanirica,  emporetica, 
&c.  They  cut  this  paper  into  fquare  leaves,  which 
they  palled  one  to  the  other,  in  order  to  m.ake  rolls  of 
them:  from  whence  an  entire  book  was  called  volumen^ 
from  volvendo  ;  and  the  leaves  of  which  it  ccnlifted, 
pagiine.  Sometimes,  alfo,  they  palled  the  leaves  all 
together  by  one  of  their  extremities,  as  is  now  prac- 
tifed  in  binding  ;  by  this  method  they  formed  the  back 
of  a  book,  and  thefe  the  learned  called  coilice.s.  They 
rolled  the  volume  round  a  flick,  which  they  named 
umbilicus  ;  and  the  tivo  ends  that  came  out  beyond  the 
paper,  cornua.  The  title,  wrote  on  parchment,  in  pur- 
ple charafters,  was  joined  to  the  latl  (heet,  and  ferved 
it  as  a  cover.  They  made  ufe  of  all  forts  of  firings 
or  ribbands,  and  even  foraetimes  of  locks,  to  clofe  the 
book  ;  and  fometimes  alfo  it  was  put  into  a  cafe.  But 
there  is  not  now  to  be  found,  in  any  library  or  cabi- 
net whatever,  any  one  of  thele  volumes.  We  have  been 
alTured,  however,  by  a  traveller,  that  he  liad  feen  feve- 
ral  of  them  in  the  ruins  of  Herculaneum  ;  but  fo  dama- 
ged, the  paper  fo  ftiif  and  brittle,  by  the  length  of  time, 
that  it  was  impofhble  to  unrol  them,  and  confequently 
to  make  any  ufe  of  tliem  ;  for  on  the  tirlt  touch  they 
fell  into  fliatters. 

3.  We  are  ignorant  of  the  precife  time  when  our 
modem  paper  was  invented  ;  and  when  they  began  to 
make  ufe  of  pens  in  writing,  inftead  of  the  ftalks  of 
reeds.  The  ink  that  the  ancients  ufed,  was  not  made 
of  vitriol  and  galls,  like  the  modem,  but  of  foot.  Some- 
times alfo  they  wrote  with  red  ink  made  of  vermilion  ; 
or  in  letters  of  gold,  on  purple  or  violet  parchment.  It 
is  not  difficult  for  thofe  who  apply  themfelves  to  this 
lludv,  to  dillinguiili  the  parchment  of  the  ancients 
from  that  of  the  moderns,  as  well  as  their  ink  and  va- 
rious exterior  characlers  :  but  that  ^v■hich  befl"  dillin- 
guilhes  the  original  from  the  counterfeit  is,  the  writing 
or  charafter  itfelf ;  which  is  fo  dillinftly  diiferent  from 
one  century  to  another,  that  we  may  tell  with  certain- 
ty, within  about  40  or  50  years,  when  any  diploma 
was  written.  There  are  two  works  which  furnilh  the 
clearelt  lights  on  this  matter,  and  which  may  ferve  as 
fure  guides  in  the  judgments  we  may  have  occafion  to 
make  on  what  are  called  ancient  diplomas.  'I"he  one 
is  the  celebrated  treatife  on  the  Diplomatic,  by  F. 
Mabillon  ;  and  the  other,  the  firft  volume  of  the  Chi-o- 
nicon  Gotvicnfe.  We  there  find  fpeciments  of  all  the 
charadlers,  the  flourifhes,  and  different  methods  of  writ- 
ing, of  every  age.      For  thefe  matters,  therefore,  we 


252       ] 


D    I    P 


muft  refer  our  readers  to  thofe  authors  j  and  lliall  here  Diploma 
only  add,  that,  ^"• 

4.  All  the  diplomas  are  wrote  in  Latin,  and  confe-  *"" 
quently  the  letters  and  characters  have  a  refcmblance 
to  each  other  :  but  there  are  certain  ftrokes  of  the  pen 
which  dillinguilh  not  only  the  ages,  but  alfo  the  different 
nations  J  as  the  writings  of  the  Lombards,  French, 
Saxons,  &c.  The  letters  in  the  diplomas  are  alfo  ufually 
longer,  and  not  fo  llrong  a;,'  thofe  of  manufcripts. 
There  has  been  alfo  introduced  a  kind  of  court  hand, 
of  a  very  difproportionate  length,  and  the  letters  of 
which  are  called  Exiles  littercc  crijpce,  ac  protra&iores. 
The  firll  line  of  the  diploma,  the  fignature  of  the  fo- 
vereign,  that  of  the  chancellor,  notary,  &c.  are  ufually 
wrote  in  this  charafter. 

5.  The  fignature  of  a  diploma  confiils  either  of  the 
fign  of  the  crofs,  or  of  a  monogram  or  cipher,  com- 
pofed  of  the  letters  of  the  names  of  thofe  who  fub- 
fcribed  it.  I'he  initial  letters  of  the  name,  and  fome- 
times alfo  the  titles,  were  placed  about  this  crofs.  By 
degrees  the  cuftom  changed,  and  they  invented  other 
marks  J  as,  for  example,  the  fign  of  Charlemagne  was 
thus  : 


K- 


R 
A 


V 
L 


They  fometimes  added  alfo  the  dates  and  epoch  of 
the  fignature,  the  feafts  of  the  church,  the  days  of  the 
kalendar,  and  other  like  matters.  The  fucceffive  cor- 
ruption of  the  Latin  language,  the  flyle  and  ortho- 
graphy of  eacli  age,  as  well  as  their  different  titles  and 
forms  ;  the  abbreviations,  accentuation,  and  punfluatioii, 
and  the  various  methods  of  writing  the  diphthongs  ; 
all  thefe  matters-  united,  form  fo  many  characters  and 
marks  by  which  the  authenticity  of  a  diploma  is  to  be 
known. 

6.  The  feal  annexed  to  a  diploma  was  anciently  of 
white  wax,  and  artfully  imprinted  on  the  parchment 
itfelf.  It  vvas  afterwards  pendant  from  the  paper,  and 
enclofed  in  a  box  or  cafe,  which  they  called  hulla. 
There  are  fome  alfo  that  are  llamped  on  metal,  and 
even  on  pure  gold.  When  a  diploma  bears  all  the 
charafters  that  are  requifite  to  the  time  and  place 
where  it  is  fuppofed  to  be  written,  its  authenticity  is 
not  to  be  doubted  :  but  at  the  fame  time  we  cannot 
examine  them  too  fcrupuloufly,  feeing  that  tlie  monks 
and  priefls  of  former  ages  have  been  very  adroit  in 
making  of  counterfeits  ;  and  the  more,  as  they  en- 
joyed the  confidence  of  princes  and  ftatefmen,  and 
were  even  fometimes  in  poiTeirion  of  their  rings  or 
feals. 

7.  With  regard  to  manufcripts  that  were  wrote  be- 
fore the  invention  of  printing,  it  is  necetTary  (i.)  to 
know  their  nature,  their  eiTential  qualities,  and  matter  ; 
(2.)  to  be  able  to  read  them  freely,  and  without  error  ; 
\^.)  to  judge  of  their  antiquity  by  thofe  charaders 
which  we  have  jull  mentioned  with  regard  to  the  di- 
plomas; and  (4.)  to  render  them  of  ufe  in  the  fciences. 
As  there  are  fcarce  any  of  the  ancient  codes  now  re- 
maining (fee  par.  2.),  wrote  on  the  Egyptian  paper, 
or  on  wood,  ivory,  &c.  we  have  only  to  confider  tholli 
that  are  written  on  parchment  or  vellum  {membraneos'), 
and  fuch  as  are  wrote  on  our  paper  [charlaceo!.).    The 
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•  former  of  tliefe  are  in  moft  eftteni.  With  legard  to 
the  charader,  thefc  codes  are  \vritten  either  in  fqinre 
and  capital  letters,  or  in  half  fquare,  or  round  and  fmall 

,  letters.  Thofe  of  the  firit  kind  are  the  moll  ancient. 
There  are  no  intervals  between  the  words,  no  letters 
diiFerent  from  the  others  at  the  beginning;  of  any  word, 
no  points,  nor  any  other  diilIn<51ioii.  The  codes  which 
are  wrote  in  letters  that  are  half  fquare,  refemble  thofe 
we  have  in  Gothic  characters,  as  well  for  the  age  as  the 
form  of  the  letters.  Such  as  are  wrote  in  round  let- 
ters are  not  fo  ancient  as  the  former,  and  do  not  go 
higher  than  the  ninth  or  tevith  century.  Thcfe  have 
fpaces  betiveen  the  words,  and  fome  punftuation.  They 
are  likewife  not  fo  well  wrote  as  the  preceding,  and 
are  frequently  disfigured  wit!i  comments.  The  codes 
are  divided,  according  to  the  country,  into  Lombard, 
Italian,  Gaulic,  Franco-Gaulic,  Sa.xon,  Anglo-Saxon, 
&c. 

8.  In  the  ancient  Greek  books,  they  frequently  ter- 
minated the  periods  of  a  difcourfe,  inllead  of  all  other 
divifion,  by  lines  ;  and  thefe  divilions  were  called,  in 
Latin,  verfus,  from  verlendo  :  for  which  reafon  thefe 
lines  are  dill  more  properly  named  verji/s  than  linccc. 
At  the  end  of  a  work,  they  put  down  the  number  of 
verfes  of  which  it  coniiUcd,  that  the  copies  might  be 
more  eafily  collated  :  and  it  is  in  this  fenfe  we  are  to 
underlland  Trebonius,  when  he  fays,  that  the  Pand^fls 

.contain  i  ^o,ooo  fuene  verfuutn.  Thefe  codes  were  like- 
wife  'uel  probce  vel  deterioris  nolo-,  more  or  lefs  perfecl, 
not  only  with  regard  to  the  calligraphy  or  beauty  of 
the  characfer,  but  to  the  correflion  of  the  text  alfo. 

p.  It  is  likewife  neceflary  to  obferve,  in  ancient 
codes,  the  abbreviations,  as  they  have  been  ufed  in  dif- 
ferent centuries.  Thus,  for  example,  A.  C.  D.  figni- 
fies  Aulus  Caius  Decimus  ;  Ap.  Cn.  Appius  Cneius  ; 
Aug.  Imp.  Auguftus  Imperator.  The  charafters  that 
arc  called  notie,  are  fuch  as  are  not  to  be  found  in  the 
alphabet ;  but  which,  notwithftanding,  fignify  certain 
words.  All  thefe  matters  are  explained  in  a  copious 
manner  by  Voflms,  and  in  the  Chronicon  Gotvicenfe. 
I^aflly,  The  learned  divide  all  the  ancient  codes  into 
cna'ices  minus  raros,  ranores,  ed'ilos,  el  anecdotos.  The 
critical  art  is  here  indiipenfably  neceflary  :  its  re- 
fearches,  moreover,  have  no  bounds ;  and  the  more,  as 
the  ufe  of  it  augments  every  day,  by  the  difcoveries 
that  are  made  in  languages,  and  by  the  increafe  of 
erudition. 

DIPONDIUS,  in  the  fcripture  language,  is  ufed 
by  St  Luke  to  fignify  a  certain  coin  which  was  of  very 
little  value.  Our  tranflation  of  the  patfage  is,  "  Are 
not  two  fparrows  fold  for  two  farthings  ?"  In  St  Mat- 
thew, who  relates  the  fame  thing,  we  read,  "  Are  not 
two  fparroivs  fold  for  a  farthing  ?"  The  Greek  reads 
ajjhrion  inflead  of  as.  Now  ajjarion,  as  fome  fay,  was 
worth  half  an  as,  that  is  to  fay,  fuur  French  deniers 
and  ^th  ;  and,  according  to  others,  tivo  deniers  and 
-rVths.  Dipondius  feems  rather  to  fignify  lialf  an  as, 
Calraet,  Didion.  Bibl.  Luke  xii.  6.  Matt.  x.  29. 

Dr  Arbuthnot  diflFers  in  opinion  from  the  autlior 
lad  quoted.  He  fays,  that  this  coin  was  at  firft  /ibra- 
/I's,  or  of  a  pound  weight ;  and  even  when  diminillied, 
it  retained  the  name  of  libella.  So  tliat  dipondius  de- 
notes two  alTes. 

DIPPING,  among  miners,  lignifies  the  interrup- 
tion or  breaking  off  the  veins  of  ore  ;  an  accident  that 


gives  them  a  great  deal  of  trouble  before  they  can  dif- 
cover  the  ore  again.  A  great  deal  of  ilie  (kill  of  the 
miners  conlllis  in  the  underftaiuling  this  dipping  of  the 
veins,  and  knowing  how  to  manage  in  it.  In  Com- 
\vall  tliey  have  this  general  rule  to  guide  them  in  this 
refpett :  moft  of  their  tin-loads,  wliich  run  from  eaft 
lo  well,  conftantly  dip  towards  the  north.  Sometimes 
they  underlie  ;  that  is,  they  flope  down  to\vards  the 
north  three  feet  in  height  perpendicular.  This  mull 
carefully  be  oblerved  by  the  miners,  that  thev  may 
exactly  knov.-  where  to  make  thtir  air-ftiafts  when  oc- 
calion  ri:(iulres ;  yet,  in  the  higher  mountains  of  Dart- 
macr,  there  are  fome  conliderable  loads,  which  run 
nortli  and  louth  ;  thefe  aKvays  undeilie  to\vard  the  eaft. 
Four  or  five  loads  mr»y  run  nearly  parallel  to  each 
other  in  the  fame  hill  ;  and  yet,  Vy-hich  is  rare,  thty 
may  meet  all  together  in  one  hatch,  as  it  were  a  knot, 
which  well  tins  the  place,  and  fo  feparate  again,  and 
keep  their  former  diftances. 

DiPfiNO  Needle,  an  inftrament  ufed  for  obferving 
the  quantity  of  inclination  towards  the  earth,  affuraed 
by  any  needle  or  other  body  after  it  has  acquired  the 
magnetic  virtue.  This  was  firft  obfcrved  by  one  Ro- 
bert  Norman,  an  Englilhman,  and  maker  of  compafTcs 
for  mariners,  in  the  end  of  the  ifilh  century;  who 
finding  that  he  was  always  obliged  to  counterbalance 
that  end  which  turns  to  the  north  by  a  bit  of  wax  or 
fuch  other  fubftance,  though  the  balance  had  been 
ever  fo  exaft  before,  publillied  an  account  of  his  dif- 
covery  as  a  matter  of  importance.  -The  fubjeft  was 
mftantly  attended  to  ;  and  inftrumcnts  were  not  onlv 
contrived  for  afcertaining  the  quantity  of  the  dip,  but 
various  fpeculations  formed  concerning  the  caufe  of 
fuch  a  furprifing  phenomenon. 

The  general  phenomena  of  the  dipping  needle  are  : 
that  about  the  equatorial  parts  of  the  earth  it  remains 
in  a  horizontal  pofition,  but  deprefles  one  end  as  we 
recede  from  thefe  ;  the  north  end  if  we  go  towards 
the  north,  and  the  fouth  end  If  we  proceed  towards 
the  fouth  pole.  The  farther  north  or  fouth  that  we 
go,  the  inclination  becomes  the  greater  ;  but  there  is 
no  place  of  the  globe  hitherto  difcovered  where  it 
points  directly  downwards,  though  it  is  fuppofcd  that 
it  u-ould  do  lo  in  fome  part  very  near  the  pole.  Its 
Inclination  Is  likewife  found  to  vary  very  confiderably 
at  different  times  in  diftcrent  places  of  the  earth,  and 
by  fome  changes  of  iituatlon,  in  fuch  a  manner  as  muft 
appear  at  firft  fight  very  unaccountable.  Of  all  thofe 
who  have  attempted  the  inveftigation  of  this  obfcure 
fubjetl,  none  have  been  more  fucc«fsful  than  M.  Ca- 
vallo,  who  in  his  Treatife  on  Magnetifm  has  given 
particular  attention  to  all  the  phenomena,  and  ac- 
counted for  them  upon  plain  and  rational  principles, 
in  the  following  manner  : 

The  dip  of  the  magnetical  needle  in  general  may  be 
underftood  from  the  following  eafy  experiment  : — 
Lay  an  oblong  magnet  horizontally  upon  a  table,  and 
over  it  fufpend  another  fmaller  magnet  (a  lewing  ne tdl£ 
to  which  the  magnetic  virtue  has  been  communicated 
will  anfwer  the  purpofe),  in  fuch  a  manner  as  to  re- 
main in  a  horizontal  pofition  when  not  difturbed  by 
another  magnet.  Now,  if  this  laft  fmall  magnet  or 
fewing  needle,  fufpended  by  the  middle,  be  brought 
juft  over  the  middle  of  the  large  one,  h  will  turn  itfelf 
in  fuch  a  manner  that  the  fouth  pole  of  the  fmall  magj. 
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r)ipl""g    net  will  point  towards  tlie  nortli  pole  of  the  large  one  ; 

'^^'  •  ,  nnd  if  at  an  equal  diilance  from  both,  will  remain  in 
a  horizontal  pofition.  But  if  we  move  it  nearer  to 
one  of  the  poles  than  the  other,  it  will  readily  be  un- 
derftood  that  the  correfponding  end  of  the  needle  will 
be  attracted  by  the  pole  to  which  it  approaches,  and 
of  confequence  inclined  downwards  ;  the  contrary  end 
being  proportionably  elevated.  It  is  llkewife  evident, 
that  this  inclination  will  be  greater  or  Icfs  according 
to  the  diftance  at  which  the  fmall  magnet  is  placed  from 
the  pole  of  the  large  one  ;  the  attraition  of  the  nearcll 
pole  having  always  the  greateft  efteft  upon  it.  And 
it  is  equally  plain,  that  when  brought  direilly  over  one 
of  the  poles  of  the  large  magnet,  it  will  turn  its  own 
contrary  one  direiflly  towards  it,  and  thus  lie  exadly 
in  the  axis  of  the  large  one. 

The  application  of  this  experiment  to  the  pheno- 
mena of  the  dipping  needle  is  obvious,  as  nothing 
more  is  requilite  for  iolving  the  whole  myftery  than  to 
fiippofe  the  earth  itfelf  to  be  the  large  magnet,  and  the 
magnetic  needle  or  any  other  magnetic  body  the  fmall 
magnet  in  the  experiment  :  for  admitting  that  the  norlli 
pole  of  the  earth  pofleffes  a  fouth  magnetifm,  and  that 
the  oppofite  pole  is  poffefled  of  a  north  magnetical 
polarity  ;  it  appears,  and  the  theory  is  confirmed  by 
experiment,  that  when  a  magnet  is  fufpended  properly 
In  the  equatorial  parts  of  the  world,  it  niufl  remain  in 
a  horizontal  pofition  ;  but  when  removed  nearer  to 
one  of  the  poles,  it  muft  decline  one  of  its  extremities, 
viz.  that  which  is  poffefled  of  the  contrary  magnetic 
polarity,  and  that  this  inclination  mull  increafe  in 
proportion  as  the  magnet  or  magnetic  needle  recedes 
from  the  equator  of  the  earth  ;  and,  laftly  when  brought 
exaiftly  upon  either  of  the  poles  of  the  earth  it  mufl 
ftand  perpendicular  to  the  ground,  or  in  the  fame  di- 
reftion  with  the  axis  of  the  earth. 

The  only  difficulty  in  this  explanation  arifes  from 
the  attributing  a  fouth  magnetifm  to  the  north  pole 
«f  the  earth  ;  but  by  this  our  author  means  only  that 
its  magnetifm  is  contrary  to  that  end  of  the  magnetic 
needle  which  turns  towards  it  ;  and  in  the  fame  man- 
ner it  muft  be  underftood,  that  the  fouth  pole  of  the 
earth  has  a  north  magnetic  polarity. 

If  the  extremities  of  the  axis  of  the  earth,  or  the 
poles  about  which  it  performs  its  diurnal  revolution, 
coincided  with  its  magnetic  poles,  or  even  if  the  mag- 
netic poles  were  always  at  a  certain  diilance  from  them, 
the  inclination  of  the  needle  would  be  always  the  fame 
at  equal  diftances  from  the  equator,  and  might  be  very 
ufeful  for  determining  the  latitudes.  But  it  ^vould 
feem,  that  thefe  poles  are  pei-petually  ihiftinCT  their 
place,  fince  both  the  inclination  and  horizontal  direc- 
tion of  the  needle  are  continually  varving  even  in  the 
fame  place,  fo  that  its  quantity  of  inclination  cannot 
be  exaftly  calculated.  T^vo  general  remarks  may  be 
made  upon  this  fubjeft.  I.  That  the  inclination  of 
the  needle  does  not  alter  regularly  in   going  from  north 

to  fouth,  or  from  fouth  to  north,  in  any  meridian 

I .  That  its  alteration  in  the  fame  place,  and  at  differ- 
ent times,  is  but  fmall.  Thus,  in  London,  about  the 
year  1576,  the  dip  was  71"  50'  below  the  horizon,  and 
in  1775  it  ftood  at  72°  3';  the  alteration  in  near  200 
years  fcarce  amounting  to  three  quarters  of  a  degree  ; 
which  may  be  attributed  to  the  errors  of  the  inftru- 
jnents ;    as  thrfe  \i-ere    at   firll  exceedingly  erroneous, 


and  even  yet  are    far    from  being    arrived  al  perfec- 
tion. 

The  general  method  of  conftrufting  dipping  needles 
is,  to  pafs  an  axis  quite  through  the  needle  itfelf,  and 
to  let  the  extremities  of  the  axis  reft  upon  two  fupports, 
like  the  beam  of  a  pair  of  fcales,  that  the  needle  may 
move  vertically  round  ;  and  hence,  when  placed  In  the 
magnetic  meridian,  it  will  naturally  affunie  that  poli- 
tion  which  is  called  the  magnetic  line,  viz.  the  two  ends 
nearly  north  and  fouth,  and  one  of  them  Inclined  con- 
fiderably  to  the  horizon.  The  degrees  of  the  inclina- 
tion are  ftio\vn  upon  a  graduated  circle  ;  and  when  the 
inftrument  is  made  uie  of  at  land  it  has  a  ftand,  but 
at  lea  a  ring  is  neceffary  to  lufpend  it.  When  furniih- 
ed  with  a  ftand,  it  has  aifo  a  fpirlt-level  ;  and  the  fland 
has  three  Icrews,  by  which  the  whole  is  adjuftcd  in 
fuch  a  manner  as  to  let  the  centre  of  motion  In  the 
needle,  and  the  mark  ot  po°  on  the  lower  part  of  the 
divided  circle,  be  exaftly  In  the  fame  line  perpendicu- 
lar to  the  horizon. 

The  greateft  imperfeflions  attending  this  inftrument 
are  the  balar.cing  of  the  needle  itfclt,  and  the  difticul- 
ty  of  knowing  whether,  after  being  made  magnetic,  it 
be  properly  balanced  or  not.  The  inaccuracy  here  in- 
deed can  be  but  very  fmall,  as  arlimg  only  from  duft 
or  moifture.  The  method  recommended  by  Mr  Ca- 
vallo  to  obviate  thefe  inconveniences,  is  firft  to  obferve 
the  dip  of  the  needle  ;  then  to  reverfe  its  magnetifm 
by  the  application  of  magnets,  fo  that  the  er.d  of  it 
which  before  was  elevated  above  the  horizon  may  now 
be  below  it  •■,  and,  laftiy,  to  obferve  Its  dip  again  ;  for 
a  mean  of  the  two  obfervations  will  be  pretty  near  the 
truth,  though  the  needle  may  not  be  perfectly  balan- 
ced.   See  Magnetism  and  ^Aachrtical  needle. 

DIPSACUS,  TEAZEL  :  a  genus  of  plants  belong- 
ing to  the  tetrandria  clafs ;  and  in  the  natural  method 
ranking  under  the  48th  order,  Aggregatie,  See  Bo- 
tany Index. 

DIPSAS,  a  fort  of  ferpent,  the  bite  of  which  pro- 
duces fuch  a  third  as  proves  mortal  •,  whence  Its  name 
dip/as,  which  fignifies  thirfty.  In  Latin  it  Is  called 
Jilti/a,    "  a  pail."     Mofes  fpeaks  of  it  in  Deut.  viil.  15. 

DIPTERA  (from  Jj5,  and  im^tt,  XL'ing)  In  Zoa/o- 
gy,  an  order  of  infefts,  which  have  only  two  wings, 
and  under  each  wing  a  ftyle,  or  oblong  body,  termi- 
nated by  a  protuberance  or  head,  and  called  a  balan- 
cer.    See  Entomology  Index. 

DIPTOTES,  in  Grammar,  are  fuch  nouns  as  have 
only  two  cafes,  ai  J'uf>/>ethr,fiippetias,   &Lc. 

DIPTYCHA,  in  antiquity,  a  public  rcgifter,  where- 
in were  written  the  names  of  the  confuls,  and  other 
magiiirates,  among  the  heathens  ;  and  of  biihops,  and 
defunft  as  well  as  furviving  brethren,  among  the 
Chriftians. 

The  word  is  formed  from  the  Greek  li-^Tvy^m,  or 
^t-TTTvy^x,  and  that  from  S«ttk|,  a  mafculine  uoun  de- 
rived from  a-Tus-iTw,  /  fold  or  plait.  From  its  future 
7rTi<|»  is  formed  -tttvI,  a  fold  or  plait,  to  which  add- 
ing ?»;,  twice,  we  have  ^mrvi.  In  the  genitive  "^nrrvx'i, 
whence  the  nominative  neuter  2i?TTuy^c»,  q.  d.  a  book 
folded  in  livo  leaves  ;  though  tliere  were  fome  in  three, 
and  ethers  in  four  or  five  leaves.  An  ingenious  au- 
tlior  Imagines  this  name  to  have  been  firft  given  thera 
to  dlftinguifli  them  fronn  the  boohs  tliat  tvere  rolled, 
called  voliiinina. 
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Dii-tycha        It  is  ceiti-r.!    there    were    profane    diptyciia   in  tlic 
11  .       Greek,  cmpiie,    as  uell    as  facred  ones  in  ihe  Greek 
^nirec^ior.  ^;[J^y(.y,_     -j-i^g  former  were  the  matricula,  or  rcgitlcrs, 
wherein    the    names    of   the    magiftrr-tes  were   enter- 
ed :  ill   i\li;ch   fenfe   diptyclia  is  a  term  in  the  Greek 
chancery. 

Hacred  DiprrCH-i.  The  word  U  plaral;  diptycha 
being  a  double  catalogue,  in  one  whereof  ^wre  writ- 
ten the  names  of  the  living,  and  in  the  other  thofe  of 
the  dead,  which  were  to  be  rehearicd  dining  the  oiKcc. 
We  meet  with  fomething  not  unlike  the  facred  dip- 
tycha of  the  Greek*:,  in  the  canon  of  the  mals  accord- 
ing to  the  Latin  ufage ;  v.here  the  people  are  eujom- 
ed  to  pray  or.ce  for  the  living,  and  once  for  the  dead  ; 
fcveral  faints  are  invoked  i,'  differcKt  times,  &.c.  In 
thefe  diptycha  weie  entered  the  names  ot  billiops,  wh.j 
had  governed  their  dock  aright  ;  and  thele  were  nev^r 
expunged  out  of  the  fame,  unlefs  they  were  convicted 
of  herefy,  or  fome  other  grofs  crime.  In  the  diptycha 
■were  likewife  entered  the  names  of  fuch  as  liad  done 
any  fignal  fervice  to  the  church,  whether  they  ivere 
living  or  dead,  and  mention  was  made  of  them  in  the 
celebration  of  the  liturgy. 

Cafaubon,  in  his  obfervations  on  Athenceus,  lib.  vi. 
cap.  14.  fuppofes  the  Chrillians  to  have  borrowed  the 
cuftom  of  writing  names  in  a  book,  and  rehearfing 
them  at  mafs,  from  the  heathens,  who  entered  die 
names  of  perfons  they  would  do  any  fignal  honour  to, 
in  the  veri'es  of  the  Salii ;  as  was  done  to  Germanicus 
and  Verus,  fons  of  the  emperor  Marxus  Aurelius,  and 
a  long  time  before,  during  the  age  of  the  republic,  to 
INIamercus  Veturius,  and  Lucia  Volumnia,  as  we  are 
told  by  Tacitu?,  lib.  ii.  Spartian,  Ovid,  Fellus,  Plu- 
tarch, &c.  But  Fa.  Rofweyd  does  not  approve  this 
notion  of  Cafaubon.  The  pretended  St  Dionyfias,  a 
very  ancient  author,  fays  the  contrary,  and  aflerts  the 
tirlt  eftablilliment  of  this  uGige  to  have  been  founded 
on  Scripture,  2  Tim.  ii.  19.  Pfal.  cxvi.  11;.  Rofweyd 
adds  Ecclefiallic.  xliv.  I.  and  takes  thefe  to  have  been 
the  paffages  the  ancient  church  had  a  view  to,  rather 
than  the  Salian  verfes. 

The  profane  diptycha  were  frequently  fent  as  pre- 
fents  to  princes,  &c.  on  which  occafion  they  were  fine- 
ly gilt,  and  erabellilhed  5  as  appears  from  Symmachus, 
lib.  ii.  ep.  81.  Thofe  prefented  were  ufually  of  ivory. 
The  firft  law,  De  Expeni.  Ludor.  C.  Theod.  forbids 
all  magillrates  below  confuls  to  make  prefents  of  dip- 
tycha of  ivory  in  the  public  ceremonies. 

DIRiE,  the  general  name  of  the  three  Furies  in  the 
Pagan  fyftem  of  theology.  They  were  fo  called,  as 
being  t^uiifi  Dcorum  irce,  the  minifters  of  divine  ven- 
geance in  punilliing  guilty  fouls  after  death.  They 
were  the  daughters  of  }}'!glu  and  Achero:i.  See  Fu- 
RIES. 

DIRCA,  a  genus  of  plants  belonging  to  the  ofian- 
dria  clafs  j  and  in  the  natural  method  ranking  under 
the  3irt  order,  VeprecuJcc.     See  Botany  Index. 

DIRECT,  in  ArilhmetLC,  is  ivhen  the  proportion  of 
any  terms,  or  quantities,  is  in  the  natural  or  direft  or- 
der in  which  they  iland,  being  the  oppofite  to  inverfe, 
which  confiders  the  proportion  in  the  inverted  order  of 
the  terms.  So,  3  :  4::  6  :  8  diieftly  ;  or  3  :  4  ::  8  :  6 
inverfely. 

DIRECTION,  in  Mechanics,  fignifies  the  line  or 
path  of  a  body's  motion,  along  which  it  eDdeavours  to 
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proceed  accoiding  to  the  force  impreffed  upon  it.     See 
Mkchanus. 

DiKF.cTioK,  ill  j-ijlronciiiy,  the  motion  and  other 
phenomena  of  a  pl:uict  when  dire£l. 

DiKECTioy,  in  yijlfokgij,  is  a  kind  of  calculus,  by 
wliich  it  is  pretended  to  find  the  time  in  which  any  not- 
able accident  iliall  befal  the  perfon  whyfe  horofcope  is' 
draun. 

DIRECTOR,  in  commercial  polity,  a  perfon  v\lio 
has  tlie  management  ot  the  aft'airs  of  a  trading  compa- 
ny :  thus  we  fay,  the  direilors  of  the  India  Company, 
South  Sea  Company,  &c.     See  Company. 

The  dircilors  are  confiderable  proprietors  in  the 
llocks  of  tlieir  relpcftive  companies,  being  chofen  by 
plurality  of  votes  from  among  the  body  of  proprietors. 
The  Dutch  Ea (I  India  Company  had  formerly  60  fuch  di- 
reilors  ;  that  of  France,  21  :  the  Britilb  Eaft  India  Com  • 
pany  lias  24,  including  the  chairman,  who  may  be  re- 
elected for  four  years  fuccelTively.  The  laft  have  fa-- 
larics  of  150I.  a-year  each,  and  the  cliairman  2col. 
They  meet  at  leaft  once  a-week,  and  commonly  oftener, 
being  fummoued  as  occafion  requires.  The  direftors- 
of  the  Bank  of  England  are  24  in  number,  including 
tlie  governor  and  deputy-governor. 

Director,  in  Surgery,  a  grooved  probe,  to  direfl 
the  edge  of  the  knife  or  fciflars  in  opening  finufes  or 
filtuLe,  that  by  this  means  the  adjacent  veffels,  nerves, 
and  tendons,  may  remain  unhurt.  See  Surgery 
Index. 

DIRIBITORES,  among  the  Romans,  officers  ap- 
pointed to  diltribute  tablets  to  the  people  at  the  co- 
mitia.      See  Comitia. 

DIRIGENT,  or  Directrix,  a  term  in  geometry, 
fignifying  the  line  of  motion,  along  which  the  dcfcrib- 
eut  line  or  furface  is  carried  in  the  genefis  of  any  plane 
or  folid  figure. 

DIS,  an  infeparable  article  prefixed  to  divers  words  ; 
the  eifeft  whereof  is  either  to  give  them  a  fignificatiou 
contrary  to  what  the  firaple  words  have,  as  difob/ige, 
difobeij,  &c.  ;  or  to  fignify  a  feparation,  detachment, 
&c.  as  dijpoftng,  dijlributing. 

Dis,  a  town  of  Norfolk,  feated  on  the  river  Wave- 
nay,  on  the  fide  of  a  hill.  It  is  a  neat  flourilhing  town, 
with  one  large  church,  a  Prelhyterian  and  a  Quaker 
meeting.  It  has  about  600  good  houfes  j.  the  ftreets 
are  well  paved,  pretty  wide,  and  ahvays  clean.  At 
the  welt  end  of  the  town  is  a  large  meer  or  lake  j  but 
fo  muddy,  that  the  inhabitants  can  make  no  other  ufe 
of  it  but  in  catching  of  eels.  In  the  town  are  carried 
on  manufaSories  of  iailcloth,  hofe,  and  the  making  cf 
flays.     E.  Long.  i.  16    N.  Lat.  52.  2j. 

Dis,  a  god  of  the  Gauls,  the  fame  as  Pluto  the  god 
of  hell.  The  inhabitants  of  Gaul  fuppofed  themfelves 
defcended  from  that  deity. 

DIS  A,  a  genus  of  plants  belonging  to  the  gynan? 
dria  clafs.      See   BoTANY  Index. 

DISABILITY,  in  Law,  is  when  a  man  15  difabled, 
or  made  incapable  to  inherit  any  lands,  or  take  that- 
benefit  which  otherv\ife  he  might  have  done :  and  this 
may  happen  four  ^vays  ;  by  the  a£l  of  an  anceltor,  or 
of  the  party  himfelf,  by  the  aft  of  God,  or  of  the 
law.  I.  Difability  by  the  aft  of  the  anceilor,  is  where 
the  anceftor  is  attainted  of  high  treafon,  &e.  which 
corrupts  the  blood  of  his  children,  fo  tliat  they  may 
not  inherit  his  eitate,     2.  Difability  by  the  aft  of  the 

party. 
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lJif.iiKliia  patty,  Is  wliere  a  man  binds  himfelf  by  obligation,  that, 
.  )1  ,  upon  lurrender  of  a  leafe,  he  will  grant  a  new  eflate 
.  '  *"'*'  '"^'.  to  a  Icffce  ;  and  afterwards  he  grants  over  the  revcr- 
iion  to  another,  which  puts  it  out  of  his  power  to  per- 
form it.  3.  Difabiiity  by  the  aft  of  God,  is  where  a 
man  is  non  fanx  memorice,  whereby  he  is  incapable  to 
wake  any  giant,  &.c.  So  that,  if  he  piiHeth  an  eftate 
out  of  him,  it  may  after  his  death  be  made  void  ;  but 
it  is  a  maxim  in  law,  "  That  a  man  of  fall  age  Ihall 
never  be  received  to  difable  his  own  perfon."  4.  Dif- 
abiiity by  the  aft  of  the  law,  is  where  a  man  by  the 
law,  witliout  any  thing  by  him  done,  is  rendered  in- 
tapable  of  the  benefit  of  the  law  ;  as  an  alien  born, 
&c. 

DISANDRIA,  a  genus  of  plants,  belonging  to 
the  heptandria  clafs.      See  Botany  bulcx. 

Islands  of  DISAPPOINTMENT,  a  clufter  of 
Imall  illands,  lying  in  S.  L:it.  14.  10.  W.  Long.  14.1. 
16.  They  were  difcovered  by  Commodore  Byron  in 
^7^5'  ^^'^'°  gave  them  their  name  from  the  Ihores  af- 
fording no  anchorage  for  his  ihips ;  for  which  reafon 
he  was  obliged  to  quit  them  without  landing,  or  pro- 
curing any  refreflunents  for  his  crew,  who  were  then 
languifliing  Avilh  ficknefs.  They  are  inhabited  by  In- 
dians, \\\\o  appeared  on  the  beach  with  fpears  in  their 
hands,  that  were  at  leaft  l6  feet  long.  They  every- 
where difcovered  hoftile  intentions,  and  feemed  by  figns 
to  threaten  the  people  in  the  boat  with  death  if  they 
came  afliore.  There  are  cocoa  trees  in  great  abund- 
■Snce,  and  the  fliore  abounds  with  turtle. 

DISC,  in  antiquity,  a  quoit  made  of  flone,  iron, 
or  copper,  five  or  fix  fingers  broad,  and  more  than  a 
foot  long,  inclining  to  an  oval  figure,  which  they 
hurled  in  form  of  a  bowl,  to  a  vaft  diftance,  by  the 
help  of  a  leathern  thong  tied  round  the  perfon's  hand 
who  threw  it,  and  put  through  a  hole  in  the  middle. 
Homer  has  made  Ajax  and  Ulyffes  great  artifts  at  this 
■fport. 

Disc,  in  ^Jlronoiny,  the  body  and  face  of  the  fun 
and  moon,  fuch  as  they  appear  to  us  on  the  earth  ;  or 
the  body  and  face  of  the  earth,  fuch  as  it  appears  to  a 
fpeftator  in  the  moon. 

Disc,  in  Optics,  is  the  width  of  the  aperture  of  te- 
lefcope  glaffes,  whatever  their  form  be,  whether  plane, 
convex,  concave,  &c. 

DISCERNING,  or  Discernment,  a  faculty  of 
the  mind  whereby  it  diftinguiihes  between  ideas.  See 
Metaphysics. 

DISCIPLE,  one  who  learns  any  thing  from  ano- 
ther :  thus,  the  followers  of  any  teacher,  philofopher, 
&c.  are  called  difciples.  In  the  Chriilian  fenfe,  they 
were  followers  of  Jefus  Chrill,  in  general  •,  but  in  a 
more  reftrained  fenfe,  the  difciples  denote  thofe  alone 
who  were  the  immediate  followers  and  attendants  on  his 
perfon,  of  which  there  were  70  or  72.  The  names 
difciples  and  apojlles  are  often  fynonymoufly  ufed  in  the 
gofpel  hiftory  5  but  fometimes  the  apolllcs  are  diftin- 
guifhed  from  difciples,  as  perfons  felefted  out  of  the 
number  of  difciples,  to  be  the  principal  minifters  of  his 
religion:  of  thefe  there  were  only  12.  The  Latins 
kept  the  fellival  of  the  70  or  72  difciples  on  July  15th, 
and  the  Greeks  on  January  4th. 

DISCIPLINE,  in  a  general  fenfe,  denotes  inftruc- 
lion  and  government,  as  military  difcipline,  ecclefiafti- 
£al  difcipline,  &ic. 


Ecclefiaftical  difcipline  confifts  in  putting  thofe  laws  Difcipline- 
in  execution  by  which   the  church  is  governed,  and  in-       .  H 
tlifting   the  penalties   enjoined  by  them  againll  the  fe-  .     '  "^  '  . 
veral  forts  ot   offenders  that  profcfs  the  religion  of  Je- 
fus.     Tlie  primitive  church  never  pretended  to  exercife 
difcipline  upon  any  but   fuch   as  were  within  her  pale, 
in  the  largell  fenfe,  by   fomc  aft  of  their  own  profef- 
fion  •,  and  even  upon  thefe  Ihe  never  pretended  to  exer- 
cife her  difcipline  fo  far  as   to  cancel  or  difannul  their 
baptilm  :   all  that  (he  pretended  to  was  to  deprive  men 
of  the  benefits  of  external  communion,  fuch  as  public 
prayer,  receiving  the  eucharifl,  and  other  afts  of  divine 
worlhip.     The  church   difcipline  was  only  confined  to 
the  admonition  of  the  party,  and  to  the  leiTer  and  great- 
er excommunication. 

As  to  the  objefts  of  ecclefiaftical  difcipline,  they 
were  all  luch  delinquents  as  fell  into  great  and  fcanda- 
lous  crimes  after  baptifm. 

Difcipline,  in  a  more  peculiar  fenfe,  is  ufed  for  the 
chaftifements  or  bodily  punifliments  intlifted  on  a  reli- 
gious of  the  Romilh  church  who  has  been  found  a  de- 
linquent •■,  or  even  for  that  which  the  religious  volun- 
tarily undergo  or  infiift  on  themfelves,  by  way  of  mor- 
tification. 

Book  oj Discipline,  In  the  hiftory  of  the  church  of 
Scotland,  is  a  common  order,  drawn  up  by  the  alTem- 
bly  of  minifters  in  1650,  for  the  reformation  and  uni- 
formity to  be  obferved  In  the  difcipline  and  policy  of  the 
church.  In  this  book  the  government  of  the  church 
by  prelates  is  fet  afide,  church  feffions  are  eftablilhed, 
the  fuperftitious  oblervatlon  of  faft  days  and  faints  davs 
Is  condemned,  and  other  regulations  for  the  govern- 
ment of  the  church  are  determined.  This  book  was 
approved  by  the  privy  council,  and  is  called  ll:e  Tirji 
Book  of  Difcipline. 

DISCORD,  in  general,  fignifies  difagreement,  or 
oppofition  between  different  perions  or  things. 

Discord,  in  Mufic,  every  found  which,  joined  with 
another,  forms  an  alTemblage  difagreeable  to  the  ear  ;  or 
rather,  every  interval  whofe  extremes  do  not  coalefce. 
Now,  as  there  are  no  other  concords  or  confonances, 
except  thofe  which  form  amongft  themfelves,  and  with 
their  fundamental  found,  perfeft  chords,  it  follows,  that 
every  interval  muft  be  a  real  diffonance  or  difcord  : 
even  the  third  and  fixth  were  reckoned  fuch  among  the 
ancients,  who  excluded  them  from  the  number  of  con- 
fonant  chords. 

The  term  d'ffonance,  which  Is  fynonymous  with  dif- 
cord. Is  compounded  of  two  words,  the  Infeparable  pre- 
pofitlon  dis  and  the  verh  foiiare  ;  which,  both  in  a  lite- 
ral and  metaphorical  fenle,  fignifies  difagretinent  oi  difu- 
nion.  In  reality,  that  which  renders  diilonances  grat- 
ing, is,  that  the  ibunds  which  form  them,  far  from  unit- 
ing in  the  ear,  feem  to  repel  each  other,  and  are  heard 
each  by  Itfelf  as  two  difUnft  founds,  though  produced 
at  the  fame  time. 

This  repulfion  or  violent  ofcillation  of  founds  is  _ 
heard  more  or  lefs  as  the  vibrations  which  produce  It 
are  more  or  lefs  frequently  coincident.  When  t^vo  vo- 
cal firings  are  gradually  tuned,  till  they  approach  a 
confonant  interval,  the  pulfations  become  ftower  as 
the  chord  grows  more  jurt,  till  at  laft  they  are  fcarcely 
heard,  if  heard  at  all ;  from  whence  It  appears  certain, 
that  the  pleafure  produced  in  us  by  harmony  refults 
from  the  more  or  lefs  exa£t  and  frequent  coincidence 

or 
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Difcord.  or  vibration  ;  though  the  rcafon  ivhy  this  coincidence 
•^—v '  fhould  give  pleafure,  more  than  any  other  modifica- 
tion or  combination  of  founds,  appears  to  us  infcru- 
table.  The  agreeable  effcfts  of  diiVonance  in  harmony, 
are  no  objedfiou  to  this  theory  ;  fince  it  is  allowed, 
that  the  fenfations  excited  by  difcord  are  not  in  them- 
lelves  immediately  and  necelTarily  plcafing,  but  only 
pleafe  by  auricular  deception.  The  ear  is  furprifed 
with  the  ihock  it  receives,  without  being  able  to  ima- 
gine hon-  it  Ihould  have  happened  ;  and  in  proportion 
as  it  is  harfli  and  grating,  we  feel  the  pleafure  of  re- 
turning harmony  enhanced,  and  the  difappointment 
of  being  artfully  and  inienlibly  extricated  more  agree- 
able. 

The  name  of  dijjoiwncc  is  given  fometnnes  to  the  in- 
terval, and  fometimes  to  each  of  the  two  founds  which 
form  it.  But  though  two  founds  equally  form  a  dif- 
fonance  between  themfelves,  the  name  is  moll  frequent- 
ly given  to  that  found  in  particular  which  is  molt  ex- 
traneous to  the  chord. 

The  number  of  poflible  dilTonances  is  indefinite  ; 
but  as  in  mufic  we  exclude  all  intervals  which  are  not 
found  in  the  fyftem  received,  the  number  of  diflbnances 
is  reduced  to  a  very  fe\v  :  befides,  in  practice,  we  can 
only  feled  from  thofe  few  fuch  as  are  agreeable  to  the 
fpecics,  and  the  mode  in  -ivhich  we  compote  ;  and  from 
this  lall  number  we  mull  exclude  fuch  as  cannot  be  ufed 
confidently  with  the  rules  prefcribed.  But  what  are 
thtfe  rules  ?  Have  they  any  foundation  in  nature,  or 
are  they  merely  arbitrary  ?  This  is  what  RouflTeau, 
whom  in  this  article  we  have  followed  or  abandoned  as 
his  obfervations  appeared  ufeful  or  frivolous,  propofes 
to  invefligate  as  its  principal  objeft. 

But  where  does  his  fcrutiny  terminate  ?  Not  in  the 
abolition  of  the  rules  prefcribed.  Thefe  have  ftill  fub- 
filled,  and  will  ftill  fubfill,  while  the  frame  of  man, 
and  the  nature  of  mufic,  remain  what  they  are.  If  then 
the  rules  be  permanent  and  univerfal,  the  principle 
upon  which  they  are  founded  may  be  latent  or  ambi- 
guous ;  but  the  rules  themfelves  can  never  be  purely 
arbitrary.  How  elfe  could  it  happen,  that  Rameau, 
D'Alembert,  and  Roufleau,  (liould  admit  the  force  and 
effe6l  of  thefe  rules,  whillt  each  of  thofe  maflers  exerts 
his  whole  genius  to  give  a  different  account  of  their 
caufe  and  origin  ?  Rouffeau  himfelf,  as  we  have  feen  in 
a  former  article,  inculcates  the  neceflity  of  diflbnances 
for  the  completion  of  harmony  j  (fee  Ciiokd).  Now, 
if  this  be  true,  the  eafieft  methods  of  introducing  and 
difmilTmg  thefe  difcords  mull  be  the  moft  eligible,  and 
of  confequence  the  rules  for  ufing  them  nmll  be  ella- 
blilhed.  It  is  not  then  upon  the  fubfiilence  or  demo- 
lition of  any  particular  theory  that  they  depend.  Should 
we  attend  to  the  particular  objeftions  which  may  be 
urged  againll  any  fyilem  whatever  ;  where  is  the  theory 
which  will  be  found  proof  againll  the  eflorts  of  fcep- 
ticifm  ?  After  all,  the  objeftlons  of  Roufieau  againfl 
Rameau's  theory,  as  applied  by  D'Alembert  to  the 
origin  of  confonances,  (fee  Music,  art.  94,  95,  96, 
97,  98,  99.),  appear  to  be  much  more  frivolous  than 
the  analogies  from  which  he  pretends  this  origin  to  be 
deduced.  It  appears  from  D'Alembert's  expolition  of 
this  theory,  that,  if  not  for  all,  it  affords  a  folution 
for  the  moft  material  and  efl'ential  phenomena  in  har- 
mony J  which  is  fufficient  for  its  ellablilhment,  till  an- 
other can  be  found,  which  gives  a  rational  and  confilt- 
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ent  account  of  the  whole  :   a  diicovery  which  has  not     Due  01 4 
yet   been   made.      But,  whilll  we  acknowledge  the  fu-  " 

tility  of  Roufleau's  objedions  againll  D'Alembert's  '  ^  '  ' 
explication  of  diffonances,  we  mull  at  the  fame  time 
admire  the  ingenuity  with  which  he  has  deduced  them 
from  principles  purely  mechanical,  without  departing 
from  the  fyftem  of  M.  Rameau.  "Ihis  mechanical  ex- 
pUcation  will  be  found  in  his  Mufical  Ditlionary,  un- 
der the  article  DiJJi'nance. 

Discord  (the  goddefs  of),  in  Pagan  theology.  She 
is  reprefented  by  Ariftidcs  with  fiery  eyes,  a  pale 
countenance,  livid  lips,  and  wearing  a  dagger  in  her 
bofom.  It  was  ftie  who  at  the  marriage  of  Peleus  and 
Thetis  threw  in  the  golden  apple,  whereon  was  wiitten 
"  To  the  faireft  :"  which  occafioned  a  contention  be- 
tween the  goddeffes  Juno,  Minerva,  and  Venus  j  each 
pretending  a  title  to  the  apple.  She  was  likewife  call- 
ed Ate  and  Kris. 

DISCOVERY,  in  dramatic  poetry,  a  manner  of 
unravelling  a  plot  or  fable  in  tragedies,  comedies,  and 
romances  ;  wherein,  by  fome  unforefeen  accident,  a 
difcovery  is  made  of  the  name,  fortune,  quality,  &c. 
of  a  principal  perfon,  which  were  before  unknown. 
See  Catastrophe. 

DISCOUNT,  in  commerce,  a  term  among  traders, 
merchants  and  bankers.  It  is  ufed  by  the  two  former 
on  occafion  of  their  buying  commodities  on  the  ufual 
time  of  credit,  with  a  condition  that  the  feller  (hall  al- 
low the  buyer  a  certain  dilcount  at  the  rate  of  lb  much 
per  cent,  per  annum,  for  the  time  for  which  the  credit 
is  generally  given,  upon  condition  that  the  buyer  pays 
ready  money  for  fuch  commodities,  inftead  of  taking 
the  time  of  credit.  Traders  and  merchants  alfo  fre- 
quently taking  promiffory  notes  for  moneys  due  payable 
to  them  or  order  at  a  certain  time,  and  lometimes  ha- 
ving occafion  for  money  before  the  time  is  elapled, 
procure  thefe  notes  to  be  dilcounted  by  bankers  before 
the  time  of  payment.  Bills  of  exchange  are  alfo  dif- 
counted  by  bankers  ;  and  in  this  confiils  one  article  of 
the  profits  of  banking.     See  Bank. 

DISCRETE,  or  DISJUNCT,  proportion,  is  when 
the  ratio  of  two  or  more  pairs  of  numbers  or  quantities 
is  the  fame,  but  there  is  not  the  fame  proportion  be- 
tween all  the  four  numbers.  Thus,  if  the  numbers 
3  :  6  ::  8  ;  16  be  confidered,  the  ratio  between  3  :  6 
is  the  fame  as  that  between  8:16,  and  therefore  the 
numbers  are  proportional  :  but  it  is  only  difcretely  or 
disjunflly,  for  3  is  not  to  6  as  6  to  8  ;  that  is,  the 
proportion  is  broken  off  between  8  and  3,  and  is  not 
continued  as  in  the  following  continual  proportionals, 
3  :.6  :;  12:  24- 

DiscRFTK  ^iianti'ly,  is  fuch  as  is  not  continued  and 
joined  together.      Such,  for  inftance,  is  any  number. 

DISCRETION  ;  prudence,  or  knowledge  to  govern 
one's  lelf. 

There  are  many  more  fliining  qualities  in  the  mind 
of  man,  but  there  is  none  fo  ufeful  as  difcretion  ;  it  is 
this  indeed  that  gives  a  value  to  all  the  reft,  which  lets 
them  at  work  in  their  proper  times  and  places  ;  and 
turns  them  to  the  advantage  of  the  perfon  who  is  pof- 
feffed  of  them.  Without  it  learning  is  pedantry,  and 
wit  impertinence  ;  virtue  itfelf  looks  like  weaknefs ; 
the  beft  parts  only  qualify  a  man  to  be  more  fprightly 
in  errors,  and  adlive  to  liis  own  prejudice. 

Nor  does  difcretion  only  make  a  man  mailer  of  his 
K  k  own 
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Oilcretior,  own  parts,  but  of  other  men's.     The  difcrcct  man  finds 
Dn''   -Icf  °"^  talents  of  thofe  he  converfcs  with,  and  knows 

,;  ci\ltal  ^°"'  '°  "PP'y  them  to  proper  ufes.  Accordingly,  if 
'  —  ■  V  .—  we  look  into  particular  communities  and  divilions  of 
men,  we  may  obferve  that  it  is  the  difcreet  man,  not  tlie 
ivitty,  nor  the  learned,  nor  the  brave,  who  guides  tlie 
converfation,  and  gives  meafures  to  the  fociety.  A  man 
with  great  talents,  but  void  of  difcretion,  is  like  Poly- 
phemus in  the  fable,  ftrong  and  blind,  endued  with  an 
irrefillible  force,  which  for  want  of  liglit  is  of  no  ufe  to 
liim.  Though  a  man  has  all  other  perfeflions,  and 
wants  difcretion,  he  will  be  of  no  great  confequence  in 
the  world  ;  but  if  he  has  this  fingle  talent  in  perfeflion, 
.and  but  a  common  ihaie  of  ethers,  he  may  do  what 
he  pleafes  in  his  particular  ilation  of  life. 

It  is  proper,  however,  to  diftinguifli  betiveen  difcre- 
tion and  cunning,  the  latter  being  the  accomplifhment 
only  of  little  mean,  ungenerous  minds.  Difcretion 
points  cut  the  noblelt  ends  to  us,  and  purfues  the  moft 
proper  and  laudable  methods  of  attaining  them  ;  cun- 
nir.g  has  only  private  felfilh  aims,  and  flicks  at  nothing 
which  may  make  them  fucceed.  Difcretion  has  large 
and  extended  views,  and,  like  a  well-formed  eye,  com- 
mands a  whole  horizon  :  cunning  is  a  kind  of  fliort- 
fightednefs,  that  difcovers  the  minutelf  objects  which 
are  near  at  hand,  but  is  not  able  to  difcern  things  at  a 
diflance.  Difcretion,  the  more  it  is  difcovered,  gives 
the  greater  authority  to  the  perfon  who  pofl'eiTes  it  ; 
cunning,  when  it  is  once  deteijled,  lofes  its  force,  and 
makes  a  man  incapable  of  bringing  about  even  thofe 
events  which  he  might  have  done,  had  he  pafTed  only 
for  a  plain  man.  Difcretion  is  the  perfeftion  of  rea- 
fon,  and  a  guide  to  us  in  all  the  duties  of  life  ;  cun- 
ning is  a  kind  of  inftinfl,  that  only  looks  out  after  our 
immediate  intereft  and  welfare.  Difcretion  is  only 
found  in  men  of  ftrong  fenfe  and  good  underftandino-  ; 
cunning  is  often  to  be  met  with  in  brutes' themfclves, 
and  in  perfons  who  are  but  the  fewtft  removes  from 
them.  In  lliort,  cunning  is  only  the  mimic  of  difcre- 
tion, and  may  pafs  upon  weak  men,  in  the  fame  man- 
ner as  vivacity  is  often  miftaken  for  wit,  and  gravity 
for  wifdoiit. 

DISCUS,  in  antiquity.      See  Disc. 

Discus,  in  Botany,  the  middle  part  of  a  radiated 
compound  flower,  generally  confifting  of  fmall  florets, 
with  a  hoUow  regular  petal.  It  is  commonly  fur- 
rounded  by  large,  plain,  or  flat,  tcmgue-fliaped  petals, 
in  the  circumference  or  margin  ;  as  in  daify,  ground- 
fel,  and  leopard's-bane  ;  fometimes  the  circumference 
is  naked,  as  in  cotton-weed  and  fome  fpecjes  of  coltf- 
foot.  1 

Discus  Fo/ii,  the  furface  of  the  leaf. 

DISCUSSION,  in  matters  of  literature,  fignifies 
the  clear  treating  or  handling  of  any  particular  point, 
or  problem,  fo  as  to  fliake  oif  the  difficulties  with 
ivhich  it  is  embarrafled  :  thus  we  fay,  fnc/i  a  point  was 
well  difctijjed,  \vheu  it  was  well  treated  of  and  cleared 
up. 

DISCUTIENTS,  in  Medicine,  are  fuch  remedies, 
as,  by  their  fubtility,  diflblve  a  ftagnating  or  coagu- 
lated fluid,  and  diflipate  the  fame  without  an  external 
folution  of  continuity. 

DISDIACLASTIC  CRYST.\l.,  in  Natural  Hiflory, 
a  name  given,  by  Bartholine  and  fome  others,  to  a 
mineral  fubftance,  more  ufually  called,  from  the  place 
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whence  it  was  fiift  brought,  Iceland  cryjial.     See  Mi- 
ne R.i  log  y  Index. 

DISDIAPASON,    or  BlsDiAPASOX,    in  Mujic,  a, 
compound    concord,  defer!  bed    by   F.   Parran,    in  the 
quadruple  ratio  of  4.  :  i,  or  8:2. 

DisDiAPAsoN  Diapenie,  a  concord  in  a  fextuple  ratio 
of  I  :  6. 

DiSDiAPAsoN  Seim-Dtapentc,  a  compound  concoid 
in  the  proportion  of  16:3. 

DiSDiAPAsoN  Difone,  a  compound  confonance  in  the 
proportion  of  10  :  2. 

DisDiAFASoN  Semi-Ditone,  a  compound  concord  in 
the  proportion  of  24  :  5. 

DISEASE,  has  been  varioully  defined  by  phyfi- 
cians,  almolf  every  founder  of  a  ne-.v  f)nem  having 
given  a  definition  of  difcafe,  differing  in  fome  refpefts 
from  his  predeceffors.  For  a  particular  account  of 
thefe  definitions,  fee  Medicink. 

Of  all  animals,  man  is  lubjccl  to  the  moft  difeafes; 
and  of  men,  the  ftudicus  and  fpeculative  are  moft  ex- 
pofed  thereto.  Other  animals  have  their  difeales  ;  but 
they  are  in  fmaller  number  :  nor  are  plants  without  them; 
though  their  maladies  fcarce  exceed  half  a  fcore.  The 
ancients  deified  their  difeafes.  Some  difeafes  only  im- 
pair the  ufe  of  the  part  immediately  affected  •,  as  the 
ophthalmia,  gout,  &c.  Others  deftroy  it  entirely  ;  as 
the  giitia  Jcrena,  palfy,  &c.  Some  affect  the  whole 
body  ;  as  the  fever,  apoplexy,  epilepfy,  &.C.  Others 
only  impair  a  part ;  as  the  afthma,  colic,  dropfy,  &c. 
Some  only  affeft  the  body  ;  as  the  gout  :  others  di- 
fturb  the  mind  ;  as  melancholy,  delirium,  &.c.  Laft- 
ly,  others  affeCt  both  the  body  and  mind  ;  as  the  mania, 
phrenfy,  &c. 

The  colder  the  country,  in  general,  the  fevver  and 
the  lefs  violent  are  the  difeafes.  Scheffer  tells  us  that 
the  Laplanders  know  no  fuch  thing  as  the  plague,  or 
fevers  of  the  burning  kind,  nor  are  fubjefl  to  half  the 
diftempers  we  are.  They  are  robuft  and  ftrong,  and 
live  to  80,  90,  and  many  of  them  to  more  than  100 
years  ;  and  at  this  great  age  they  are  not  feeble  and 
decrepid  as  with  us  ;  but  a  man  of  90  is  able  to  work 
or  travel  as  well  as  a  man  of  6o  with  us.  They  are 
fubjeft,  however,  to  fome  difeales  more  than  other  na- 
tions ;  thus  they  have  often  diftempers  of  the  eyes, 
which  is  owing  to  their  living  in  fraoke,  or  being  blind- 
ed by  the  fnow.  Pleurifies  and  inflammations  of  the 
lungs  are  alfo  very  frequent  among  them  ;  and  the 
fmall-pox  often  rages  with  great  violence.  They  have 
one  general  remedy  againft  thefe  and  all  other  internal 
difeafes  :  this  is  the  root  of  that  fort  of  mofs,  as  Schef- 
fer expreffes  it,  which  they  call  jertlt.  They  make  a 
decoftion  of  this  root  in  the  whey  of  rein-deer  milk, 
and  drink  very  large  dofes  of  it  warm,  to  keep  up  a 
breathing  fweat  ;  if  they  cannot  get  this,  they  ufe  the 
ftalks  of  angelica  boiled  in  the  fame  manner  :  they  have 
not  fo  great  an  opinion  of  this  as  of  the  other  remedy  : 
but  the  keeping  in  a  fweat,  and  drinking  plentifully  of 
diluting  liquors,  may  go  a  great  way  in  the  cure  of 
their  difeafes,  whether  either  the  one  or  the  other  of 
the  drugs  have  any  \'irtue  or  not.  They  cure  pleuri- 
fies by  this  method  in  a  very  few  days  ;  and  get  fo 
well  through  the  fmall-pox  with  it,  that  very  few  die  of 
it. 

It  has  been  always  obferved,  that  people  of  particu- 
lar places  were  peculiarly  fubjedl  to  particular  difeafes, 

which 
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DlTeare.  whicli  are  owing  to  their  manner  of  living,  or  to  the  air 
— — \  '  and  effluvia  of  the  earth  and  water.  Hoi^iian  has  made 
forae  curious  obfervatioiis  on  difeafes  of  this  kind.  He 
oblerves,  that  fwellings  of  the  throat  have  always  been 
common  to  tlie  inhabitants  of  mountainous  countries  : 
and  the  old  Roman  authors  fay,  Who  wonders  at  a 
fivelied  throat  in  the  Alps  ?  The  people  of  Swiflerland, 
Carintliia,  Stiria,  the  IJartz  forell,  Tranfylvania,  and  the 
inhabitants  of  Cronlladt,  he  obferves,  are  all  fubjeft  to 
this  difeafe  from  the  fame  caufe. 

The  French  are  peculiarly  troubled  with  fevers,  with 
■svorras,  and  with  hydroceles  and  farcoceles  ;  and  all 
thefe  diforders  feem  to  be  owing  originally  to  their  eat- 
ing very  large  quantities  of  chetnuts.  The  people  of 
our  own  nation  are  peculiarly  afflifted  with  hoarfeneiles, 
catarrhs,  coughs,  dyfenteries,  confumptions,  and  the 
fcurvy ;  and  the  women  with  thejiuor  albus  or  whites  ; 
and  children  with  a  difeale  fcarce  known  elfewhere, 
which  we  call  the  rickets.  In  different  parts  of  Italy 
different  difeafes  reign.  At  Naples  the  venereal  difeale 
is  more  common  than  in  any  other  part  of  the  world. 
At  Venice,  people  are  peculiarly  fubjett  to  the  bleeding 
piles.  At  Rome,  tertian  agues  and  lethargic  diftem- 
pers  are  moft  common.  In  Tufcany  the  epilepfy  or 
falling  fickncfs.  And  in  Apulia  they  are  moft  fubjeft 
to  burning  fevers,  pleurifies,  and  to  that  fort  of  raad- 
nefs  which  is  attributed  to  the  bite  of  the  tarantula, 
and  which,  it  is  faid,  is  only  to  be  cured  by  mufic. 
In  Spain  apoplexies  are  common,  as  alfo  melancholy, 
hypochondriacal  complaints,  and  bleeding  piles.  The 
Dutch  are  pecidiarly  fubjeft  to  the  fcurvy,  and  to  the 
ilone  in  the  kidneys.  Denmark,  Norway,  Sweden, 
Pomerania,  and  Livonia,  are  all  terribly  affliiEled  with 
the  fcurvy  :  and  it  is  remarkable,  that  in  Denmark, 
Sweden,  and  Norway,  fevers  are  very  com;.ojn;  but 
in  Iceland,  Lapland,  and  Finland,  there  is  fcarce  ever 
fuch  a  di'eafe  met  with  ;  though  peripneumonies  are 
very  common  in  thefe  places,  as  alfo  difeafes  of  the 
eyes  and  violent  pains  of  the  head.  The  RuiTiaiis  and 
Tartars  are  afflifled  with  ulcers,  made  by  the  cold,  of 
the  nature  of  what  we  call  chilblains,  hut  greatly  worfe  ; 
and  in  Poland  and  Lithuania  there  reigns  a  peculiar 
difeafe  called  the  plica  po/ornca,  fo  terribly  painful  and 
■offeniive,  that  fcarce  any  thing  can  be  thought  of 
worfe.  The  people  of  Hungary  are  very  fubjeft  to 
the  goat  and  rheumatifm  ;  they  are  more  infelled  alfo 
with  lice  and  Heas  than  any  other  people  in  the  world, 
and  they  have  a  peculiar  difeaie  which  they  call  cremor. 
The  Germans,  in  different  parts  of  the  empire,  are 
fc.bjetl  to  different  reigning  difeafes.  In  Wellphalia, 
they  are  peculiarly  troubled  with  peripneumonies  and 
the  itch.  In  Silefia.  Franconia,  Aullria,  and  other 
places  thereabout,  they  are  very  liable  to  fevers  of  the 
burning  kind,  to  bleedings  at  the  nofe,  and  other  hie- 
mjrrhages  j  and  to  the  gout,  inflammations,  and  con- 
fumptions. In  Milnia  they  have  purple  fevers  ;  and 
the  children  are  peculiarly  infeiled  with  worms.  In 
Greece,  Macedonia,  and  Thrace,  there  are  very  few 
difeafes  ;  and  what  they  have  are  principally  burning 
fevers  and  frenzies.  At  Conllantinople  the  plague  al- 
ways rages  ;  and  ui  the  Weft  Indian  illands,  maUgnant 
fevers,  and  the  moft  terrible  colics.  Thefe  difeafes  are 
called  endemic. 

DisK/isES  of  Hor/es.     See  Farriery. 

Diss.'isBs  qfDogs,     See  Dogs. 
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mouth  ot  lome  great  gulf  or  bay,  they   call  it  difcm-  -^r  '    . 
iogiiing.     They  lay  alfo  of  a  river,  that  at  fuch  a  place,  ~, — v—- ' 
or  after  it  has  run  fo  many  leagues,  it  difembogues  itfeii 
into  the  fea. 

DISFRANCHIZING,  among  civilians,  fignifics  the 
depriving  a  perfon  of  the  rights  and  privileges  of  a  free 
citizen  or  fubjefl. 

DISGUISE,  a  counterfeit  habit.  Perfons  doing  un- 
lawful ads  in  difguife  are  by  our  ftatutes  fometimes  fub- 
jefled  to  great  penalties,  and  even  declared  felons. 
Thus,  by  an  aft  commonly  called  the  black  aB,  perfons 
appearing  difguiled  and  armed  in  a  foreft  or  grounds  en- 
clofed,  or  hunting  deer,  or  robbing  a  warren  or  a  fih- 
pond,  are  declared  felons. 

DISH,  in  mining,  is  a  trough  made  of  wood,  about 
28  inches  long,  four  inches  deep,  and  fix  inches  wide  j 
by  which  all  miners  meafure  their  ore.  If  any  be  ta- 
ken felling  their  ore,  not  flrft  raeafuring  it  by  the  bar- 
mailer's  dilh,  and  paying  the  king's  duty,  the  feller  for- 
feits his  ore,  and  the  buyer  forfeits  for  every  fuch  offence 
40s.  to  the  lord  of  the  field  or  farmer. 

DISJUNCTIVE,  fomething  that  feparates  or  dif- 
joins.  Thus,  or,  neither,  &c.  which  in  connecting  a 
difcourfe,  yet  feparate  the  parts  of  it,  are  called  dif- 
junBive  conjunRions. 

DISK.     See  Disc. 

DISLOCATION,  the  putting  a  bone  out  of  joint 
by  fome  \iolence,  ufually  called  by  the  phyficians  luxa- 
tion. 

DISMISSION  of  a  Bill  in  Cliancenj.  If  the  plam- 
tiff  does  not  attend  on  the  day  fixed  for  the  hearing, 
his  bill  is  difmilTed  with  cofts.  It  may  be  alfo  difraifs- 
ed  for  want  of  profecution,  \vhich  is  in  the  nature  of  a 
non-fuit  at  law,  if  he  fuffers  three  terms  to  elapfe  with- 
out moving  forward  in  the  caufe. 

DISMOUNTING,  in  the  military  art,  the  aft  of 
uiihorfing.  Thus,  to  difmount  the  cavalry,  the  dra- 
goons, or  the  like,  is  to  make  them  alight.  To  dif- 
mount the  cannon,  is  to  break  their  carriages,  wheels, 
and  a\lctrees,  fo  as  render  them  unfit  for  fervice. 
Horfes  are  alfo  difmounted  when  they  are  rendered  un- 
fit for  fervice. 

DISPARAGEMENT,  in  La%v,  is  ufed  for  the 
matching  an  heir,  &c.  in  marriage,  below  his  or  her  de- 
gree or  condition,  or  againft  the  rules  of  decency.  The 
word  is  a  compound  of  the  privative  particle  tlis,  and 
par,  "  equal." 

DISP7VRT,  in  Gunnery,  is  the  fetting  a  mark  upon 
the  muzzle  ring,  or  thereabouts,  of  a  piece  of  ordnance, 
fo  that  a  fight  line  taken  upon  the  top  of  the  bafe  ring 
againrt  the  touch-hole,  by  the  mark  let  on  or  near  the 
muzzle,  may  be  parallel  to  the  axis  of  the  concave  cy- 
linder. The  common  way  of  doing  this,  is  to  take  the 
two  diameters  of  the  bafe  ring,  and  of  the  place  where 
the  difpart  is  to  Hand,  and  divide  the  difference  be- 
tween them  into  two  equal  parts,  one  of  which  will  be 
the  ler.gth  of  the  difpart  which  is  fet  on  the  gun  with 
wax  or  pitch,  or  faftened  there  with  a  piece  of  twine 
or  marlin.  By  means  of  an  inftrument  it  may  be  done 
with  all  poffible  nicety. 

DISPATCH,    a  letter  on  fome  affair    of  ftate,  or 
other  bufinefs  of  importance,  fent  with   care   and   expe- 
dition,  by    a  courier    exprefs.      The   bufinefs    of  dif- 
K  k  2  patches 
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Difpauper  patclies  lies  on  the  fecretaries   of  ftate  and  tlieir  clerks. 

II         The  king  gives  direftions  to  his  minitlers  abroad  by  dif- 

T>'.'"[  ""i°  patches.     I'he  word  is  alfo  ufed  tor  the  packet  or  mail 

.  ,  containing  lucn  letters.      1  he  rrencn,  during  the  reign 

of  Louis  XIV.  had  a  confeil  des  depechcs,  "  council  of 

difpatches,"  held  in  the  king's   prefence,  at  which  the 

dauphin,  the  duke  of  Orleans,  the  chancellor,  and  four 

fecretaries  of  flate,  afTillcd. 

DISPAUPER.  A  perfon  fuiting  in  forma  pauperis 
is  faid  to  be  dilpaupered,  if,  before  the  fuit  is  ended  he 
lias  any  lands  or  other  ellate  fallen  to  him,  or  if  he  has 
any  thing  to  make  him  lofe  his  privilege.  See  the  arti- 
cle Forma  Pauperis. 

DISPENSARY,  or  Dispensatory,  denotes  a  book 
containing  the  method  of  preparing  the  various  kinds  of 
medicines  uled  in  pharmacy.  Such  are  thole  of  Bau- 
deron,  ^uercetan,  Zwelier,  Charas,  Bate,  Mefue,  Sal- 
mon, Leraery,  Q^uincy,  &c.  but  the  latell  and  moll 
tfteemed,  beiide  tlie  London  and  Edinburgh  Pharmaco- 
poeias, is  the  Edinburgh  New  Difpenfatory,  being  an 
improvement  upon  that  of  Dr  Lewis's. 

Dispensary,  or  Difpenfalory,  is  likewife  a  magazine 
or  office  for  felling  medicines  at  prime  coil  to  the  poor. 
The  College  of  Phyficians  maintain  three  of  thefe  in 
London ;  one  at  the  college  itfelf  in  V/ajwick-lane ; 
another  in  St  Peter's  alley,  Cornhill  •,  and  a  third  in  St 
Martin's  lane.  Difpeni'aries  have  alfo  been  eftablilhed 
in  fevera!  of  the  principal  towns  in  Scotland  and  Eng- 
land ",  particularly  in  Edinburgh,  Dundee,  and  Kelfo ; 
as  alfo  at  Nevvcallle  upon  Tyne. 

DISPENSATION,  in  Laiv,  the  granting  a  licenfe 
of. doing  foine  certain  aclion  that  othervvife  is  not  per- 
mitted. 

DISPERSION,  in  general,  fignifies  the  fcattering 
or  diflipating  fomething.     Hence 

Dispersion,  in  Optics,  in  the  fame  with  tlie  divergen- 
cy of  the  rays  of  light. 

Point  of  Dispersion,  in  Dioptrics,  the  point  from 
which  refracted  rays  begin  to  diverge,  where  their  re- 
fraflion  renders  them  divergent. 

Dispersion  of  Infammation,  in  Medicine   and   Siir- 
gerif,  is  the  removing  the   inflammation,  and  relloring 
the  inflamed  part  to  its  natural  ftate. 
'  Dispersion  of  Mankind,  in  the  hillory  of  the  world, 

was  occafioned  by  the  confufion  of  tongues,  and  took 
place  in  confequence  of  the  overthrow  of  Babel  at  the 
birth  of  Peleg  ;  whence  he  derived  his  name  :  and  it 
appears  by  tlie  account  given  of  his  anceftors,  Gen. 
chap.  xi.  lo — 16.  to  have  happened  in  the  loift  year 
after  the  flood  according  to  the  Hebrew  chronology, 
and  by  the  Samaritan  computation  in  the  40 1  ft.  How- 
ever, various  difficulties  have  been  fuggelled  by  chro- 
nologers  concerning  the  true  era  of  this  event.  Sir 
John  Marfham  and  others,  in  order  to  reconcile  the 
Hebrew  and  Egyptian  chronologies,  maintain  a  dif- 
perfion  of  mankind  before  the  birth  of  Peleg.  Others, 
unable  to  find  numbers  fufficient  for  the  plantation  of 
colonies  in  the  fpace  of  lOl  years,  according  to  the 
Hebrew  computation,  fix  the  difperfion  towards  the 
end  of  Peleg's  life,  thus  following  the  computation  of 
the  Jews.  Petavius  afligns  the  Ij^d  year  after  the 
flood;  Cumberland  the  1 80th;  and  Uflier,  though  he 
generally  refers  it  to  the  time  of  Peleg's  birth,  in  one 
place  affigns  the  13 ill  after  the  flood  for  this   event. 


Mr  Shuckford  fuppofes  the    difperfion  to   have   beenDifperrionof 
gradual,   and  to  have   commenced  with   the   feparation  Mankind. 
of  fome  companies  at  the  birth  of  Peleg,  and  to  have         ' 
been  completed  3 1  years  after.      According  to  the  cal- 
culation of  Petavius,   the  number  of  inhabitants  on  the 
earth  at  the  birth  of  Peleg  amounted  to  32,768:   Cum- 
berland makes  them  30,000  ;  Mr  Mede  ilatrs  them  at 
7000  men,  befides  women  and  children:  and  Mr  Whif- 
ton,    who   fuppofes   that   mankind   now    double   them- 
felves  in  400  years,   and  that  they  doubled  themfelves 
between  the  deluge  and  the  time  of  David  in  60  years 
at  a  medium,  when  their  lives  were  fix   or   feven    times 
as  long  as  they  ha%'e   been   fince,  by  his  computation 
produces  about  2389  ;  a  number  much  too  inconfider- 
able  for  the  purpoles  of  feparating  and  forming  dlflinCf 
nations.      This  difficulty  induced  Mr  Whifton  to  reject 
the  Hebrew  and   to   adopt  the   Samaritan  chronology, 
as  many  others  have  done  ;  which,  by  allowing  an  in- 
terval of  401  years  between  the  flood  and  the  birth  of 
Peleg,  furnilhes,  by  the  laft  mentioned  mode  of  com- 
putation, more  than  240,000  perfons. 

As  to  the  manner  of  the  difperfion  of  the  pollerity 
of  Noah  from  the  plain  of  Shinar,  it  was  undoubtedly 
conduded  with  the  utmoft  regularity  and  order.  The 
facred  hiftorian  informs  us,  that  they  were  divided  in 
their  lands  5  every  one  according  to  his  tongue,  ac- 
cording to  his  family,  and  according  to  his  nation. 
Gen.  X.  5,  20,  31.  j  and  thus,  as  Mr  Mede  obferves, 
they  were  ranged  according  to  their  nations,  and  every 
nation  was  ranged  by  their  families  •,  fo  that  each  na- 
tion had  a  feparate  lot,  and  each  family  in  every  na- 
tion. The  following  abftrafl  will  ferve  to  give  a  ge- 
neral idea  of  their  refpeflive  fettlements  :  Japhet 
Noah's  eldeft  fon.  had  feven  fons  ;  viz.  Gomer,  whofe 
defcendants  inhabited  thefe  parts  of  Afia  which  he 
upon  the  JEgesn  fea  and  Hellefpont  northward,  con- 
taining Phrygia,  Pontus,  Bithynia,  and  a  great  part 
of  Galatla.  The  Galatians,  according  to  Jofephus, 
were  called  Gomera-i ;  and  the  Cimmerii,  according  to 
Herodotus,  occupied  this  traft  of  country  ;  and  from 
thefe  Gomerlans,  Cimmerii,  or  Celts,  Mr  Camden  de- 
rives our  ancient  Britons,  who  ftill  retain  the  name 
Cymro  or  Cymru.  Magog,  the  fecond  fon  of  Japhet, 
\vas  probably  the  father  of  the  Scythians  on  the  eaft 
and  north-eall  of  the  Euxine  fea.  Madai  planted 
Media,  though  Mr  Mede  affigns  Macedonia  to  his 
fhare.  Javan  was  the  father  of  the  Grecians  about 
Ionia,  whofe  country  hes  along  upon  the  Mediterra- 
nean fea  ;  the  radicals  of  Javan  and  Ionia  being  the 
fame,  3V.  To  Tubal  and  Melliech  belonged  Cappadocia 
and  the  country  which  lies  on  the  borders  of  the  Eux- 
ine fea ;  and  from  them,  migrating  over  Caucafus, 
it  is  fuppofed  the  Ruffians  and  Mufcovites  are  de- 
fcended.  And  Tiras  occupied  Thrace.  The  fons  of 
Shem  were  five  :  Elam,  whofe  country  lay  between 
the  Medes  and  Mefopotaraians,  and  was  called  by  the 
Gentile  writers  Elemais ;  and  Jofephus  calls  the  Ela- 
mltes  the  founders  of  the  Perfians  :  Afliur,  who  ivas 
driven  out  of  Shinar  by  NImrod,  afterwards  fettled  in 
Aflyria,  and  there  built  Nineveh,  and  other  cities  j 
Arphaxad,  who  gave  name  to  the  country  which  Pto- 
lemy calls  j^rraphacitis,  a  province  of  Aflyria,  though 
Jofephus  makes  him  the  father  of  the  Chaldees  ;  Lud 
who  inhabited  and  gave  name  to  the  country  of  Lydia 
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Dlfperl-on  about  the  river  Mi-eander,  remarkable  for  its  ■winding";, 
01  Mankliid-j^  j^f^^  Minor:  and  Aram,  the  father  of  the  Syrians. 
Ham,  the  youngefl  fon  of  Noah,  had  four  fons  j  viz. 
r  Cu(h,  ivhofe  poflerity  fpread  into  the  fevcral  parts  of  A- 
rabia  over  the  borders  of  the  land  of  Edom,  into  Arabia 
Felix,  up  to  Midian  and  Egypt ;  Mizraim,  the  father 
of  them  who  inhabited  Egypt  and  other  parts  of  A- 
frica  ;  Phut,  to  whom  Bochart  all'igns  the  remaining 
part  of  Africa,  from  the  lake  of  Tritonidcs  to  the  At- 
lantic ocean,  called  Lthyn  :  and  Canaan,  to  whom  be- 
longed the  land  of  Canaan,  whence  the  Phenicians  de- 
rived their  origin. 

Dr  Brvant  has  advanced  a  new  hypothefis  on  this 
fubjeft,  ai>d  fupported  it  with  his  ufual  acutenefs  and 
learning.  He  maintains,  that  the  difperlion  as  well 
as  the  confufion  of  tongues  was  local,  and  limited  to 
the  inhabitants  of  the  province  of  Babel  ;  that  the  re- 
paration and  diftribution  recorded  to  have  taken  place 
in  the  days  of  Peleg,  Gen.  x.  25,  31,  32,  which  was  the 
refult  of  divine  appointment,  occafioned  a  general  mi- 
gration ;  and  that  all  the  families  among  the  fons  of  men 
were  concerned  in  it.  The  houfe  of  S!iem,  from  which 
the  Meffiah  was  to  fpring,  was  particularly  regarded  in 
this  diftribution  :  the  portion  of  his  children  was  near 
the  place  of  feparation  •,  they  in  general  had  Afia  to 
their  lot  ;  as  Japhet  had  Europe,  and  Ham  the  large 
continent  of  Africa.  But  the  fons  of  Chus  ^vould  not 
fubmit  to  the  divine  difpenfation  :  they  went  off  under 
the  conduft  of  Nirarod,  and  feera  to  have  been  for  a 
long  time  in  a  roving  ftate.  However,  at  laft  they  ar- 
rived at  the  plains  of  Shinar  ;  and  having  ejefted  Afhur 
and  his  fons,  ivho  were  placed  there  by  divine  appoint- 
ment, feized  his  dominions,  and  laid  there  the  foun- 
dation of  a  great  monarchy.  But  afterwards  fearing 
left  they  ftiould  be  divided  and  fcattered  abroad,  they 
built  the  tower  of  Babel  as  a  land-mark  to  which  they 
might  repair ;  and  probably  to  anfiver  the  purpofes  of 
an  idolatrous  temple,  or  high  altar,  dedicated  to  the 
hoft  of  heaven,  from  which  they  were  never  long  to 
be  abfent.  They  only,  viz.  the  fons  of  Chus  or  the 
Cuthites,  and  their  affbciates  from  other  families,  who 
had  been  guilty  of  rebelUon  againft  divine  authority, 
and  of  wicked  ambition  and  tyranny,  were  puniftied 
ivith  the  judgment  of  confounded  fpeech  through  a 
failure  in  labial  utterance,  and  of  the  difperfion  record- 
ed in  Gen.  x.  8,  9  :  in  confequence  of  which  they 
xvere  fcattered  abroad  from  this  city  and  tower,  \vith- 
out  any  certain  place  of  deftination.  The  Cuthites 
invaded  Egypt  or  the  land  of  Mizraim  in  its  infant 
ftate,  feized  the  whole  country,  and  held  it  for  fome 
ages  in  fubjeiflion  :  and  thev  extended  likewife  to  the 
Indies  and  Ganges,  and  ftill  farther  into  China  and 
Japan.  From  them  the  province  of  Culhan  or  Goftien 
in  Egypt  derived  its  name.  Here  they  obtained  the 
appellation  qI  royal  fheplierds  ;  and  when  they  were  by 
force  driven  out  of  the  country,  after  having  been  in  pof- 
feftion  of  it  for  263  or  280  years,  the  land  which  they 
had  been  obliged  to  quit  was  given  to  the  Ifraelites, 
who  were  alfo  denominated  Jljepkerds,  but  ftiould  not 
be  confounded  with  the  former  or  the  antecedent  inha- 
bitants of  Goftien. 

DISPLAYED,  in  Heraldry,  is  underftood  of  the 
pofttion  of  an  eagle,  or  any  other  bird,  when  it  is  eredl, 
with  its  wings  expanded  or  fpread  forth. 

DISPONEE,   in  the  Greek  and    Latin  poetry,  a 


double   fpondee  or   foot,  confifting  of  four  long   fylla-Difpofition 
bics  ;   as  mfieceniites,  concludentes. 

DISPOSITION,  in  Scots  Law,  Is  that  deed  or  wri- 
ting which  contains  the  fcale  or  grant  of  any  lubjeft  : 
when  applied  to  heritable  fubjecls,  it  in  fome  cafes  gets 
the  name  of  charter,  which  differs  from  a  dilpofition  in 
nothing  elfe  than  a  few  immaterial  forms. 

Disposition,  in  ArchkeBurc,  the  juft  placing  the 
feveral  parts  of  an  edifice  according  to  their  nature  and 
ortice.     See  Architecturk,  N"  31,  &.C. 

Disposition,  in  Oratory.     See  Oratory,  Part  I. 

Disposition',  in  Painting.     See  Painting. 

Disposition,  in  human  nature. — In  every  man  there 
is  fomething  original,  that  ferves  to  diftinguilh  him 
from  others,  that  tends  to  form  a  charafter,  and  to 
make  him  meek  or  fiery,  candid  or  deceitful,  refolute 
or  timorous,  cheerful  or  moroie.  This  original  bent, 
ttrmtA  dypojilion ,  muft  be  diftinguiftied  from  a  f>rinciple: 
the  latter,  fignifying  a  law  of  human  nature,  makes 
part  of  the  common  nature  of  man  ;  the  former  makes 
part  of  the  nature  of  this  or  that  man.  Propcnftty  is 
a  name  common  to  both  ;  for  it  fignifies  a  principle  as 
well  as  a  difpofition. 

DIS(.)UISH'ION  (from  dis,  and  tju.uro,  "'  I  in- 
quire"), an  inquiry  into  the  nature,  kinds,  and  cir- 
cumrtances  of  any  problem,  queftion,  or  topic  ;  in  or- 
der to  gain  a  right  notion  of  it,  and  to  difcourfe  clearly 
about  it. 

DISSECTION,  in  Anatomy,  the  cutting  up  a 
body  with  a  view  of  examining  the  ftrudure  and  ufe 
of  the  parts.     See  Anatomy. 

Le  Gendre  ohferves,  that  the  difleftion  of  a  human 
body,  even  dead,  was  held  a  facrilege  till  the  time  of 
Francis  I.  And  the  fame  author  aflures  us,  he  has  feen 
a  confultation  held  by  the  divines  of  Salamanca,  at  the 
requeft  of  Charles  V.  to  fettle  the  queftion  whether  or 
no  it  were  lawful  in  point  of  confcience  to  diflecl  a  hu- 
man body  in  order  to  learn  the  ftrufture  thereof. 

DISSEISIN,  in  Law,  an  unlawful  difpoflefling  a 
perfon  of  his  lands  or  tenements. 

DISSEPIMENTUM,  in  Botany,  the  name  by 
which  Linnifus  denominates  the  partitions  which  in 
dry  feed-veflels,  as  capfules  and  pods  {^/iliqua),  divide 
the  fruit  internally  into  cells. 

DISSENTERS,  feparatifts  from  the  fervice  and 
worftiip  of  any  eftablilhed  church. 

DISSIDENTS,  a  denoruination  applied  in  Poland 
to  thofe  of  the  Lutheran,  Calviniftic,  and  Greek  pro- 
feflion.  The  king  of  Poland  engages  by  the  pa&<i 
conventa  to  tolerate  them  in  the  free  exercife  of  their 
religion,  but  they  have  often  had  reafon  to  complain 
of  the  violation  of  thefe  proraifes.  See  (^Hijlory  of) 
Poland. 

DISSIMILITUDE,  unlikenefs  or  want  of  fimili- 
tude.     See  the  article  Resemblance  and Dijfimiliiude. 

DISSIMULATION,  in  morals,  the  aft  of  diffem- 
bling,  by  fallacious  appearances,  or  falfe  pretenfions. 

Good  princes  regard  diftimulation  as  a  neceflary 
vice  ;  but  tyrants  eonfider  it  as  a  virtue. 

It  is  apparent  that  fecrecy  is  often  neceflary,  to 
oppofe  thofe  who  may  be  willing  to  circumvent  our 
lawful  intentions.  But  the  neceffity  of  precaution 
would  become  very  rare,  were  no  enterprifes  t.i  be 
formed,  but  fuch  as  could  be  avowed  openly.  The 
frankncfs    with    which    we    could    then    aft,    wr-uld 
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Manlial  Biron  ^vollld 
have  laved  his  life,   by  dealing  ingenuoufly  v\ilh  Hen- 

.  ly  IV. 

With  refpeft  to  diflimulation,  three  things  arc  to  be 
obferved  :  i .  That  the  charafters  of  thoic  are  not  to 
be  elleemed,  uho  are  refcrved  and  cautious  without 
dilliniftion.  2.  Not  to  make  fecrets  of  unimportant 
m:itters.  3.  To  conduft  ourfelves  in  fuch  manner,  as 
to  have  as  few  fecrets  as  polhble. 

DISSIPATION,  in  Phiffics,  an  infenfible  lofs  or 
confumption  of  the  minute  parts  of  the  body ;  or  that 
flux  whereby  they  fly  off,  and  are  loft. 

Circle  of  Dissipation,  in  Optics,  is  ufed  for  that 
circular  fpace  upon  the  retina,  which  is  taken  up  by 
one  of  the  e.\treme  pencils  of  rays  ilFuing  from  an 
objed. 

DISSOLVENT,-in  general,  whatever  diflolves  or 
reduces  a  folid  body  into  fuch  minute  parts  as  to  be  ful- 
tained  in  a  fluid. 

Univerfal  Dissolvent.     See  the  article  AlJiAHEST. 

DISSOLUTION,  in  Phyjics :  a  difcontinuation,  or 
analyiis,  of  the  llrudure  of  a  mixed  body ;  whereby 
what  was  one,  and  contiguous,  is  divided  into  little 
parts,  either  homogeneous  or  heterogeneous. 

Diflolution,  then,  is  a  general  name  for  all  reduftions 
of  concrete  bodies  into  their  fmallefl  parts,  without  any 
regard  either  to  folidity  or  fluidity  :  though  in  the  ufual 
acceptation  of  the  word  among  authors,  it  is  reflrained 
to  the  reduftion  of  folid  bodies  into  a  flate  of  iluidity  ; 
which  is  more  properly  exprefled  hy  folution,  as  a  branch 
of  di [folution. 

According  to  the  opinion  of  Fr.  Tertius  de  Lanis, 
Boerhaave,  and  fome  clhcr  learned  men,  the  poiver  or 
faculty  of  diiVolving  is  lodged  in  tire  alone. 

According  to   this  hypothelis,  other  fluids  common- 
ly   fuppofed    diffolvents,  only   produce  their  efteA   b 
means  of  the  fiery  fpicula  they  abound  with  :   and  even 
air,  which  is  judged  a  powerful  menftruum,  owes  all  its 
force  to  the  rays  of  light  dift'ufed  therein. 

Sir  Ifaac  Newton  accounts  for  all  diflblutions,  and 
the  feveral  phenomena  thereof,  from  the  great  prin- 
ciple of  attraction  j  and,  in  effect,  the  phenomena  of 
diflolution  furnilh  a  great  part  of  the  arguments  and 
confiderations  whereby  he  proves  the  reality  of  that 
principle.  The  following  is  a  fpecimen  of  that  great 
author's  way  of  philofophizing  on  the  fubjeiS  of  diffo- 
lution. 

\\Tien  fait  of  tartar  diffolves  by  lying  in  a  moift: 
place,  is  not  this  done  by  an  attraflion  between  the 
particles  of  the  fait  of  tartar  and  thofe  of  the  water 
which  float  in  the  air  in  form  of  vapours?  and  why 
does  not  common  fait,  or  faltpetre,  or  vitriol,  do  the 
like,  but  for  want  of  fuch  an  attraction  ?  And  when 
aquafortis,  or  fpirit  of  vitriol,  poured  on  fleel  filings, 
diffolves  the  filings  with  a  great  heat  and  ebullition  ; 
is  not  this  heat  a-id  ebullition  effefted  by  a  violent  mo- 
tion of  the  parti  ?  and  does  not  that  motion  argue,  that 
the  acid  parts  of  the  liquor  rufli  towards  the  parts  of 
the  metal  i\  ith  violence,  and  run  forcibly  into  its  pores ; 
till,  getting  bet>veen  the  utraoft  particles  and  the  main 
mafs  of  metal,  they  loofen  them  therefrom,  and  fet  them 
at  liberty  to  float  off  into  the  water  }  \\nien  a  folution 
of  iron  i  1  aquafortis  diffolves  lapis  calaminaris,  and  lets 
go  the  iron  j  or  a  folution  of  copper  diffolves  iron  im- 
nierfed  in  it,  and  lets  go  the  copper ;  or  a  folution  of 
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mercury  in  r.q'jafurtis  poured  on  iron,  copper,  tin,  or 
lead,  diffolves  the  metal,  and  lets  go  the  mercury  -, 
does  not  this  argue,  that  the  acid  particles  of  the  aqua- 
fortis are  attraded  more  Itrongly  by  the  lapis  calami- 
naris than  by  iron  ;  by  iron  than  by  copper  5  by  cop- 
per than  by  iilver  ;  and  by  iron,  tin,  copper,  and  lead, 
than  by  mercury  '  And  is  it  not  for  the  fime  reafon, 
that  iron  requires  more  aqualortis  to  diffolve  it  than 
copper,  and  copper  more  than  the  other  metals ;  and 
that  of  all  metals  iron  is  dilTolved  moil  eafily,  and  is 
mofl  apt  to  ruff  ;  and  next  after  iron,  copper  ?  When 
aquafortis  diffolves  Iilver,  and  not  gold ;  and  aqua- 
regia  diffolves  gold,  and  not  iilver  j  may  It  not  be  laid, 
thut  aquafortis  is  iubtile  enough  to  penetrate  the  pores 
of  gold  as  well  as  of  filver,  but  wants  the  attractive 
force  to  give  it  entrance  ;  and  the  fame  of  aqua  regia 
and  iilver  ?  And  ^vhen  metals  are  diffolved  in  acid  men- 
ilrimms,  and  the  acids  in  conjunction  with  the  metal 
act  after  a  different  manner,  lb  as  that  the  talle  of  the 
compound  is  milder  than  that  of  the  fimples,  and  lome- 
times  a  fweet  one  ;  is  it  not  becaufe  the  acids  adhere  to 
the  metalUc  particles,  and  thereby  lofe  much  of  their 
aifivity  ?  And  if  the  acid  be  in  too  fraall  a  proportion 
to  make  the  compound  diffoluble  in  water  ;  will  it  not, 
by  adhering  Itrongly  to  the  metal,  become  inactive,  and 
lofe  its  talle,  and  the  compound  become  a  tallelefs 
earth  ?  for  fuch  things  as  are  not  diffoluble  by  the  moif- 
tiire  of  the  tongue  are  infipid." 

Dr  Freind  gives  us  a  mechanical  account  of  diffolu- 
tion,  in  the  inllance  of  lalt  diffolved  in  water,  whicli  is 
the  molt  Ample  operation  that  falls  under  this  head. 
This  motion  he  afcribes  to  that  attraftive  force,  -which 
is  fo  very  extenflve  in  natural  philofophy,  that  there  is 
no  kind  of  matter  but  what  is  under  its  influence.  It 
may  be  obferved,  lays  he,  that  the  corpufcles  of  faits, 
which  are  the  moll  iimple  of  any,  are  wit.'iil  very  mi- 
nute, and  for  their  bulk  very  lolid  ;  <.nd  therefore 
exert  a  very  ftrong  attractive  force,  v.-juch,  cieieri:  pa- 
7-ibus,  is  proportional  to  the  quantity  of  matter.  Hence 
it  comes  to  pals,  that  the  particles  of  water  are  more 
flrongly  attracted  by  the  faline  particles  than  they  are 
by  one  another :  the  particles  of  water,  therefore, 
cohering  but  loofely,  and  being  eafily  moveable,  ap- 
proach the  corpufcles  of  falts,  and  run,  as  it  ivere,  in- 
to their  embraces  :  and  the  motion  of  them  is  quicker 
or  flower,  according  to  their  lefs  or  greater  diltances; 
the  attraftive  force  in  all  bodies  being  Itrongelt  at  the 
point  of  contacfl.  Therefore,  if  fait  be  throivn  into 
the  middle  of  a  dilh  full  of  water,  we  (hall  find  the 
aqueous  particles  which  are  in  the  middle  of  the  diili 
fliarp  and  pungent  to  the  tafte,  but  ihe  water  upon 
the  fides  of  the  veffel  almoft  infipid  ;  fo  that,  when  fuch 
a  motion  once  arifes,  the  aqueous  particles  are  carried 
with  an  equal  force  to^vards  the  falts,  and  the  moment 
of  them  is  to  be  eftiraated  from  the  ratio  of  their 
weight  and  celerity  conjunctly.  By  the  force  of  this 
impulfe,  they  open  to  themfelves  a  paffage  into  the 
pores  of  the  falts,  which  are  very  numerous  ;  and  at 
length  fo  break  and  divide  their  texture,  that  all  co- 
hefion  of  their  parts  is  defl;royed  ;  hereupon,  being  fe- 
parated,  and  removed  to  a  convenient  diltance  from  one 
another,  they  are  dii'perfed,  and  float  here  and  there 
about  the  water. 

The  fir^-:ple  diffolution  of  faline  fubfl:ances  of  every 
kind  in  water,    may  indeed    be  plauiibly  enough  ex- 
plained 


DifToIu 


D     I     S 

;ruluiion.  plained  on  the  hypotbefis  of  attraction  j  but  '.vhere  the 
— / oJlTolution  is  attended  with  heat,  the  emiirion  of  va- 
pour, &c.  it  feems  necefl'ary  to  feek.  for  fome  other 
principle  than  mere  attraftion  to  folve  tbefe  phenome- 
na. When  dikited  oil  of  vitriol,  for  inftancc,  is  pour- 
ed upon  iron  filings,  a  great  quantity  ot  vapour  ariles, 
which,  if  it  was  attempted  to  be  confined,  would  cer- 
tainly break  the  containing  veffel.  It  is  impofhble  to 
imagine  any  connexion  between  attraition  and  theeraif- 
fion  of  a  vapour  ;  and  what  is  flill  more  unaccount- 
able, this  vapour  is  inflammable,  though  neither  the 
oil  of  vitriol  nor  the  iron  are  fo  by  themfclves.  Ano- 
ther very  ftrong  obje£lion  againrt  the  hypothelis  of  at- 
traftion  may  be  derived  from  the  phenomena  of  me- 
tallic dilTolut'ons  in  general  j  for  they  do  not  diflolvc 
■completely  in  acids,  as  falts  do  in  Tvater.  By  difTolu- 
tion  they  are  always  decompofed,  and  cannot  be  reco- 
vered in  their  proper  form  without  a  good  deal  of 
trouble.  One  metal,  indeed,  will  very  often  preci- 
pitate another  from  an  acid  in  its  metalline  form  ;  but 
this  is  attended  with  the  decompofition  of  the  fecond 
metal  •,  fo  that  this  can  by  no  means  be  reckoned  a 
fair  experiment.  But,  whatever  other  method  is  ufed, 
the  dilTolved  metal  is  always  recovered  in  form  of  an 
earthy  powder,  that  we  could  fcarccly  imagine  capable 
of  ever  beccminfj  malleable,  and  affuming  the  fplendid 
appearance  of  a  metal.  Now,  if  there  was  a  ilrong 
attraction  between  this  and  the  acid,  we  might  very 
jullly  conjecture,  that  the  dilfolCilion  happened  by 
means  of  that  attraftion  ;  but  fo  fir  from  this,  after  a 
metal  has  been  diifolved  by  any  acid,  and  the  calx  has 
been  (eparated  from  it,  it  is  always  difficult,  and  very 
often  impoffible,  to  procure  a  diflblution  of  the  calx 
in  the  fame  acid.  The  ailion  of  the  acid  in  this  cafe 
fee.ns  not  unlike  that  of  fire  upon  wood  or  any  other 
intlammable  fubllance.  Dry  wood,  thrown  into  the 
fire,  burns  and  flames  with  great  ^aolence  ■,  but  the 
fame  wood,  reduced  to  allies,  inftead  of  burning,  extin- 
guilhes  fire  already  kindled.  In  like  manner,  a  piece 
of  clear  metal  thrown  into  an  acid,  diffolves  with  great 
violence  :  but  the  fame  met  si,  deprived  of  its  phlo- 
gillic  principle,  and  reduced  to  a  calx,  cannot  be  aftcd 
upon  by  acids,  in  whatever  manner  they  are  applied  : 
at  leaft,  not  without  the  greateft  difficulty  ;  and  the 
more  perfeft  the  calx  is,  i.  e.  the  more  completely 
it  is  deprived  of  its  inflammable  principle,  the  greater 
the  difficulty  is  of  combining  it  afterwards  with  an 
acid. 

Another  thing  in  which  the  diffolutlon  of  metals  by 
an  acid  refembles  the  burning  of  combuftibles  by  fire, 
is,  that  in  both  cafes  there  is  a  feparation  of  the  prin- 
ciple of  inflammability.  In  the  cafe  of  oil  of  vitriol 
and  iron  filings,  this  is  exceedingly  obvious  j  for  there 
the  vapour  which  arifes  from  the  mixture  takes  fire, 
and  explodes  with  great  vehemence.  In  all  other  cafes. 
It  is  very  eafily  proved  ;  for  the  calx  is  always  capable 
of  being  revived  into  metal  by  the  addition  of  any 
fubllance  containing  pblogillon.  The  calces  prepared 
by  fire,  and  by  precipitation  from  acids,  alfo  refemble 
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one  another    fo  much,    that    in    many  cafes  they  are  D'ffjnsnce 
fcarce  to  be  diftingiurtied.  II . 

Thcfe  confiderations  feem  to  favour  the  hypothefis  .  '  ^•'''°"'. 
of  Dr  Boerhaave  ;  and  much  more  does  the  following, 
namely,  that  almofl  all  metallic  folutions  produce  fome 
degree  of  fenuble  heat.     In  fome  metals  this  is  very 
confiderable  ;  but  the  greateft  heat  producible  by  an  , 

aqueous  folution  of  any  fubllance  is  by  dilTolving  quick- 
lime in  the  nitrous  acid.  The  heat  here  greatly  ex- 
ceeds that  of  boiling  water.  In  fome  diffolutions  of 
inflammable  matters  by  a  mixture  of  the  vitriolic  and 
nitrous  acids,  the  heat  is  lo  great,  that  the  ivhole  mix- 
ture takes  fire  almoft  inftantaneou.ly.  Hence  the  Boer- 
haavians  think  they  have  fufficient  grounds  to  conclude, 
that  fire  alone  is  the  agent  by  which  all  diffolutions  are 
performed. 

Thefe  appearances  have  alfo  been  explained  on  the 
principles  of  attratlion  ;  and  it  has  been  faid,  that  the 
heat,  &c.  were  owing  to  nothing  but  the  violent  action 
of  the  particles  of  the  acid  and  metal  upon  each  o- 
ther  (a). 

DISSONANCE,  in  Mujc.     See  Discord. 

DISSYLLABLE,  among  grammarians,  a  word 
confifting  only  of  two  fyllables  :  fuch  are  nature,  fcience, 
&c. 

DISTAFF,  an  Initrument  about  which  flax  is  tied 
in  order  to  be  fpun. 

DIS  FANCE,  in  general,  an  interval  between  two 
things,  either  with  regard  to  time  or  place.  See  Me- 
taphysics. 

^ccejpi'olc  DiSTANCFs,  in  Geometry,  are  fuch  as  may 
be  meafured  by  the  chain       See  Geometry. 

Inaccejfihle  Distjincss,  are  fuch  as  cannot  be  mea- 
fured by  the  chain.  Sec.  by  reafon  of  fome  river,  or  che 
like,  &c.  which  obftrufts  our  palling  from  one  objeil: 
to  another.     See  Geometry. 

Distance,  in  Ajironomy.  The  diftance  of  the  fun, 
planets,  and  comets,  is  found  only  from  their  parallax, 
as  it  cannot  be  found  either  by  echpfes  or  their  ditfer- 
ent  phafes  :  for  from  the  theory  of  the  motions  of  the 
earth  and  planets  ive  know,  at  any  time,  the  propor- 
tion of  the  diltances  of  the  fun  and  planets  from  us  j 
and  the  horizontal  parallaxes  are  in  a  reciprocal  pro- 
portion to  thefe  diltances.     See  Astronomy. 

DISTASTE  properly  fignifies  an  averfion  or  dif- 
like  to  certain  foods  ;  and  may  be  either  conftitutional,. 
or  oiving  to  fome  diforder  of  the  flomach. 

DISTEMPER,  among  Pliyficians,  the  fame  with- 
DlSEASE. 

Distemper,  in  Painting,  a  term  ufed  for  the  work- 
ing up  of  colours  with  fomething  befides  water  or  oil. 
If  the  colours  are  prepared  with  water,  that  kind  of 
painting  is  called  limning  ;  and  if  with  oil,  it  is  called 
painting  in  oil,  and  (imply  painting.  If  the  colours  are 
mixed  vnth  fize,  whites  of  eggs,  or  any  fuch  proper 
glutinous  or  uui^luous  matter,  and  not  with  oil,  then 
they  fay  it  is  done  in  diftemper. 

DISTENSION,  in  general,  fignifies  the  ftretching 
or  extending  a  thing  to  its  full  length  or  breadth. 

DISTICH, 


(a)  We  have  retained  thefe  oblervations,  as  an  inltance  of  the  fpeculations  and  opinions  concerning  thefe  fub- 
jefts  before  the  difcovery  of  the  prefent  theory  of  Chemiflry  with  regard  to  the  oxidation  of  metals  and  the  de- 
compofition of  water. 
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reftifiers. 


Spirits  per- 


how  ob- 
tained. 


DISTICH,  a  couplet  of  verfes  making  a  complete 
fenfe.  Thus  hexameter  and  pentameter  verfes  are 
difpofed  in  diftichs.  There  are  excellent  morals  in 
Cato's  diftichs. 

DISTICHIASIS,  in  Surgery,  a  difeafe  of  the  eye- 
lids, when  under  the  ordinary  eyelafties  there  grows 
another  extraordinary  row  of  liairs,  which  frequently 
eradicates  the  former,  and,  pricking  the  membrane  of 
the  eye,  excites  pain,  and  brings  on  a  defluxion. — It  is 
cured  by  pulling  out  the  fecond  row  of  hairs  with  nip- 
pers, and  cauterizing  the  pores  out  of  which  they 
iffued. 

DISTILLATION.  For  the  principles  of  this  pro- 
cefs,  fee  Chejiistry  Index. 

The  objefts  of  diftillation,  confidered  as  a  trade  di- 
ilinft  from  the  other  branches  of  chemiftry,  are  chiefly 
fpirituous  liquors,    and  thofe  waters  impregnated  with 
the  effential  oil  of   plants,  commonly  c^WtAJimple  di- 
Difference  /i'^/ed  wateis.     The  diftilling  compound  fpirits  and  wa- 
betweendi-ters  is  reckoned  a  different  branch  of  bulinefs,  and  they 
ftillers  and   who  deal  in  that  way  are  commonly  called  reclijiers. 
This  diiference,  however,  though  it  exifts  among  com- 
mercial people,  is  not  at  all   founded  in  the  nature  of 
the  thing  j    compound  fpirits  being  made,  and  fimple 
fpirits  being  reftified,  by  the  very  fame  operations  by 
which  they  are  at  firft  diftiUed,  or  with  at  leaft  very 
trilling  alterations. 

The  great  objeft  with  every  diftiller  ought  to  be,  to 
^P'""  P^"""  procure  a  fpirit  perfeftly  flavourlefs,  or  at  leaft  as  well 
voutlefs  freed  from  any  particular  flavour  as  may  be  ;  and  in 
this  country  the  procuring  of  fuch  a  fpirit  is  no  eafy 
matter.  The  only  materials  for  diftillation  that  have 
been  ufed  in  large  quantity,  are  malt  and  molafles  or 
'treacle.  Both  of  thefe,  efpccially  the  firft,  abound  with 
an  oily  matter,  which,  rifing  along  with  the  fpirit,  com- 
municates a  diiagreeable  flavour  to  it,  and  from  which 
it  can  fcarce  be  freed  afterwards  by  any  means  what- 
ever.— Some  experiments  have  been  made  upon  carrots, 
as  a  fubjeiSl  for  the  diftillers  ;  but  thefe  are  not  as  yet 
fufficiently  decifive  j  nor  Is  it  probable  that  a  fpirit 
drawn  from  carrots  would  be  at  all  devoid  of  flavour, 
more  than  one  drawn  from  malt. — To  diflipate  the  ef- 
fential oil  which  gives  the  difagreeable  flavour  to  malt 
fpirits,  it  has  been  propofed  to  Infpiffate  the  wort  into 
a  rob,  or  thin  extract  like  a  fyrup  ;  afterwards  to  thin 
it  with  water,  and  ferment  it  in  the  ufual  manner.  This 
certainly  promifes  great  fuccefs  ;  there  is  no  fubjeft  we 
know  of  that  is  poffeffed  of  any  kind  of  eflential  oil,  but 
uhat  will  part  with  it  by  diftillation  or  by  long  boil- 
ing. The  infpiflating  of  the  wort,  however,  does  not 
feem  to  be  either  neceflary  or  fafe  to  be  attempted  j 
for,  in  this  cafe,  there  is  great  danger  of  its  contrafting 
an  empyreuma,  which  could  never  be  remedied.  The 
quantity  loft  by  evaporation,  therefore,  might  be  occa- 
fionally  added,  with  an  equal  certainty  of  dllTipating 
the  obnoxious  oil.  Whether  the  yield  of  fpirit  would 
be  as  great  in  this  cafe  as  in  the  other,  is  a  queftlon 
that  can  by  no  means  be  difculTed  without  further  e-x- 
perlments.  According  to  a  theory  adopted  by  fome 
oi'lby  fome  diftillers,  namely,  that  eflential  oils  are  convertible  into 
thought  ardent  fpirits  ;  and  that  the  more  oily  any  iubjeft  is, 
convertible  the  greater  quantity  of  fpirits  is  obtainable  from  it  j  the 
into  ipint.  pj-j^ice  of  dilTipating  the  oil  before  fermentation  muft 
certainly  be  a  lofs.  But  we  are  too  little  acquainted 
With  the  compofition  of  vinous  fpirits,  to  have  any  juft 
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foundation  for  adopting  fuch  theories.  Ecfides,  it  Is  DiftillatioB, 
certain,  that  the  quantity  of  ardent  fpirit  producible'  ■, ■  ■' 
from  any  fubftance,  malt  for  inftance,  very  greatly  ex- 
ceeds the  quantity  of  eflential  oil  which  can  by  any 
means  be  obtained  from  the  fame  ;  nor  do  we-find  that 
thofe  fubftances,  which  abound  moft  in  efliential  oil, 
yield  the  greateft  quantity  of  fpirits.  So  far  from  this, 
fine  fugar,  which  contains  little  or  no  eflential  oil, 
yields  a  great  deal  of  ardent  fpirit. 

Previous    to    the    operation    of    diftilling,    thofe  ^^-QUtA' 
brewing  and    fermentation  are  neceflary  ;  but  as  thefe  concerning 
are  fully  treated  of  under  the  article  Brewing,  we  ftiallfermenta- 
here  only  obfcrve,  that  unlefs  the  boiling  of  the   wort,*'°"- 
before  fermentation,  is  found   to   dlilipate   the  eflential 
oil,  fo  as  to  take  away  the  flavour  of  the  malt,  there  is 
no  necefllty  for  being  at  the  trouble  of  that  operation. 
The  wort  may  be   immediately  cooled   and   fermented. 
— The  fermentation  ought   always   to  be  carried  on  as 
flowly  as  poflible,  and  performed  In  veflels  clofely  flop- 
ped J  only  having  at  the  bung  a  valve  preflcd  down  by 
a  fpring,  which  will  yield  with  lefs  force  than   is  fufli- 
clent  to  burrt  the  veflel.      It  iliould  even  be  fuffcred  to 
remain  till  It  has  become  perfeftly  fine  and  tranfparent  ; 
as  by  this  means  the   fpirit  '.vill  not  only  be  fuperlor  in 
quantity,  but  alfo  in  fragrance,  pungency,  and  vinofity, 
to  that  commonly  produced. 

With  regard  to  performing  the  operation  of  diftilling,  For  diftit. 
there  is  only  one  general  rule  that  can  be  given,  name-lation. 
ly,  to  let  the  heat,  in  all  cafes,  be  as  gentle  as  poflible. 
Accidents  will  be  eftetT-ually  prevented  by  having  tlie 
worm  of  a  proper  widenefs,  and  by  refllfying  the  fpi- 
rit in  a  water  bath  ;  which,  if  futficlently  large,  will 
perform  the  operation  with  all  the  delpatch  requlfite 
for  the  moft  extenfive  bufinefs.  The  veflTel  in  ivhich 
the  reftificatlon  is  performed,  ought  to  be  covered  with 
water  up  to  the  neck,  and  to  be  loaded  with  lead  at 
the  bottom,  fo  that  it  may  fink  in  the  water.  Thus 
the  operation  will  go  on  as  quickly  as  if  it  %vas  on  an 
open  fire,  and  without  the  leaft  danger  of  a  mifcarriage, 
nor  will  it  ever  be  neceflary  to  make  the  water  in  the 
bath  come  to  a  boiling  heat. 

As  the  end  of  reftification  is  to  make  the  fpirit  clean  p^,  jg^tyg. 
as  well  as  Jirong,  or  to  deprive  it  of  the  eflTential  oil  as  cation, 
well  as  the  aqueous  part,  it  ^vIU  be  proper  to  have  re- 
gard to  this  event  in  the  firft  diftillation.  For  this  pur- 
pofe,  the  fpirit,  as  it  firft  comes  over,  ftiould  be  re- 
ceived into  a  quantity  of  cold  water  ;  as  by  this  means 
the  connexion  betwLxt  it  and  the  oily  matter  will  be 
confiderably  leflened.  For  the  fame  reafon,  after  It 
has  been  once  reftltied  In  the  water  bath.  It  fliould  be 
again  mixed  with  an  equal  quantity  of  water,  and  dl- 
ftilled  a  fecond  time.  Thus  the  fpirit  nill  be  freed  from 
moft  of  the  oily  matter,  even  though  it  hath  been  very 
much  impregnated  with  It  at  firft.  It  is  neceflary  to 
obferve,  however,  that  by  ufing  fuch  a  quantity  of  wa- 
ter, a  confiderable  part  of  the  water  will  be  left  In  the 
refidtwm  of  each  reftlfication.  All  thele  refiduums, 
therefore,  muft  be  mi.xed  together,  and  diftllled  on  an 
open  fire,  with  a  brilk  heat,  that  the  remainder  of  the 
fpirit  may  be  got  out. 

After  the  fpirit  has  been  diftilled  once  or  twice  in 
this  manner  from  water,  it  may  be  diftllled  in  a  ivater 
bath  ^vlthout  any  addition  -,  and  this  laft  redification 
toU  free  it  from  moft  of  the  water  it  contains.  But  if 
it  is  required  to  be  highly  dephlegmated,  a  quantity  of 
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1.  pure  and  diy  fait  of  tartar  miiA  he  added.  The  at- 
'  tiaflion  betue«i  this  fait  and  water  is  greater  tlian  that 
betnixt  water  and  the  Ipirit  of  vvine.  <  'i'he  fait  therefore 
imbibes  the  water  contained  in  the  fpir'it,  and^  finks 
with  it  to  the  bottom.  The  fpirit,  by  a  fingle  diftilla- 
tion,  may  then  be  rendered  perfeftly  free  from  \vater ; 
but  there  is  great  danger  of  fome  of  the  alkaline  fait 
rifing  along  with  it,  and  impregnating  it  vvith  what  is 
called  an  urinous  flavour.  When  this  once  happens,  it  is 
impoffible  to  be  remedied  ;  and  the  only  way  to  prevent 
it  is,  to  make  the  heat  with  which  the  fpirit  is  dillilled 
as  gentle  as  poffible.  It  hath  been  propofed,  indeed, 
to  prevent  the  rifing  of  any  thing  alkaline,  by  the  ad- 
mixture of  fyme  calcined  vitriol,  fal  catharticus  amarus, 
or  other  imperfect  neutral  fait  ;  but  this  can  fcarcely  be 
fuppofed  to  anfwer  any  good  purpofe,  as  the  alkali 
unites  itfelf  with  the  oily  matter  of  the  fpirit,  and 
forms  a  kind  of  faponaceous  compound,  which  is  not 
fo  eafily  atfefled  by  the  acid  of  the  vitriol  or  other  fait, 
efpecially  as  thefe  falts  will  not  dilTolve  in  the  fpirit 
itfelf. 

One  very  great  defideratum  among  the  diftillers  of 
ting  foreign  this  country  is,  a  method  of  imitating  the  foreign  fpi- 
fpiius.  jjf,^  brandy,  rum,  gin,  &c.  to  a  tolerable  degree  of 
perfeiSlion  ;  and  notwithftanding  the  many  attempts 
that  are  daily  made  for  this  purpofe,  the  fuccefs  in  ge- 
neral hath  been  but  very  indifferent.  On  this  fubjeft, 
Mr  Cooper  has  the  following  obfervations,  in  his 
Complete  Syftem  of  Diftillation  :  which,  as  they  are 
applicable  to  all  other  fpirits  as  well  as  brandy,  we 
Method  of  '^'^'1  ^^"^^  tranfcribe. — "  The  general  method  of  diftil- 
tnakis};  ling  brandies  in  France  need  not  be  formally  defcribed, 
trandies  in  as  it  differs  in  ncthiiig  from  that  praftifed  here  in 
iiance.  working  from  malt  wafh  or  molalTes ;  nor  are  they  in 
the  leall  more  cleanly  orexail:  in  the  operation.  T-hey 
only  obierve  more  particularly  to  throw  in  a  little  of 
the  natural  lev  into  the  flill  along  with  the  wine,  as 
finding  this  gives  their  fpirit  the  flavour  for  which  it  is 
generally  admired  abroad. — But,  though  brandy  is  ex- 
tracted from  wine,  experience  tells  us,  that  there  is  a 
great  difference  in  the  grapes  from  which  the  wine  is 
made.  Every  foil,  every  climate,  every  kind  of  grapes, 
varies  with  regard  to  the  quantity  and  quality  of  the 
fpirits  extracted  from  them.  There  are  fome  grapes 
which  are  only  fit  for  eating ;  others  for  drying,  as 
thofe  of  Damalcus,  Corinth,  Provence,  and  Avignon, 
but  not  fit  to  make  wine.- — Some  wines  are  very  pro- 
per for  diltillation,  and  others  much  lefs  fo.  The 
wines  of  Langutdoc  and  Provence  afford  a  great  deal 
of  brandy  by  diltillation,  when  the  operation  is  per- 
formed on  them  in  their  fuU  itrength.  The  Orleans 
wines,  and  thofe  of  Blois,  afford  yet  more  ;  but  the 
befl  are  thofe  of  the  territories  of  Cogniac  and  An- 
daye  ;  which  are,  hoivever,  in  the  number  of  thofe  the 
leait  drunk  in  France.  Whereas  thofe  of  Burgundy 
and  Champagne,  though  of  a  very  fine  flavour,  are  im- 
proper, becaufe  they  yitld  but  very  little  in  diltilla- 
tion. 

"  It  mull  alfo  be  farther  obferved,  that  all  the  wines 
for  dirtillation,  as  thofe  of  Spain,  the  Canaries,  of  Ali- 
cant,  of  Cyprus,  of  St  Peres,  of  Toquet,  of  Grave,  of 
Hungary,  and  others  of  the  fame  kind,  yield  very  little 
brandy  by  diltillation  ;  and  confequently  would  coll 
the  dirtiller  confiderably  more  than  he  could  fell  it 
for.  What  is  drawn  from  them  is  indeed  very  good, 
Vol.  VII.  Part  I. 
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always  retaining  the  faccharine  quality  and  ricli  flavour  D'''^"^"*''"'.- 
of  the  wine  from  whence  it  is  drawn  ;  but  as  it  grows 
old,  this  flavour  often  becomes  aromatic,  and  is  not 
agreeable  to  all  palates. 
^  "  Hence  we  (be  that  brandies  always  differ  according 
as  they  are  extradcd  from  different  fpecies  of  grapes. 
Nor  would  there  be  fo  great  a  fimilarity  as  there  is  be- 
tween the  difterent  kinds  of  French  brandies,  were  the 
ilrongelt  wines  ufcd  for  this  purpofe  ;  but  this  is  rarely 
the  cafe  ;  the  weakeft  and  loweit  flavoured  wines  only- 
are  diltilied  for  their  fpirit,  or  fuch  as  prove  abfolutely 
unfit  for  any  other  ufe. 

"  A  large  quantity  of  brandy  is  diltilied  in  France 
during  the  time  of  the  vintage  •,  for  all  thofe  poor 
grapes  that  prove  unfit  for  wine,  are  ufuallv  firft  ga- 
thered, preifed,  their  juice  fermented,  and  diredlly  di- 
ltilied. This  rids  their  hands  of  their  poor  wines  at 
once,  and  leaves  their  cafks  empty  for  the  reception  of 
better.  It  is  a  general  rule  with  them  nat  to  diltil 
w  ine  that  will  fetch  any  price  as  wine  ;  for,  in  this  flate,  - 
the  profits  upon  them  are  vaftly  greater  than  when  re- 
duced to  brandies.  This  large  Itock  of  fmall  wines, 
^\ith  which  they  are  almolt  overrun  in  France,  fuffi- 
ciently  accounts  for  their  making  fuch  valt  quantities 
of  brandy  in  that  country,  more  than  in  others  vyhlch 
lie  in  warmer  climates,  and  are  much  better  adapted  to 
the  produftion  of  grapes. — Nor  is  this  the  only  fund 
of  their  brandies  ;  for  all  the  wine  that  turns  eager,  is 
alfo  condemned  to  the  flill ;  and,  in  fhort,  all  that  they 
can  neither  export  nor  confume  at  home,  which  amounts 
to  a  large  quantity  ;  fince  much  of  the  ivine  laid  in  for 
their  family  provifion  is  fo  poor  as  not  to  keep  during 
the  time  of  fpending.  9 

"  Hence   many  of  our  Englifh   fpirits,   with  proper  How  bran » 
management,  are  convertible  into  brandies   that   fliall.  y.^^J"    . 
hardly  be  diltinguiflied  from  the  foreign  in  many  refpe£ls,,,,jj'|^.J'^jj_ 
provided  the  operation  be  neatly  performed.  try. 

"  The  common  m.ethod  of  reftilying  fpirits  from 
alkaline  falts,  dellroys  their  vinofity,  and  in  its  llead 
introduces  an  urinous  or  lixivious  talle.  But  as  it  is 
abfolutely  neceffary  to  reftore,  or  at  leaft  to  fubltitute 
in  its  room,  fome  degree  pf  vinofity,  fcveral  methods 
have  been  propofed,  and  a  multitude  of  experiments 
performed,  in  order  to  difcover  this  great  defideratum. 
But  none  has  fucceeded  equal  to  the  fpirit  of  nitre ; 
and  accordingly  this  fpirit,  either  llrong  or  dulcified, 
has  been  ufed  by  moll  diltillers  to  give  an  agreeable 
vinofity  to  their  fpirits.  •  Several  difficulties,  'however, 
occur  in  the  method  of  ufing  it  ;  the  principal  of  which 
is,  its  being  apt  to  quit  the  liquor  in  a  fhort  time,  and 
confequently  depriving  the  liquor  of  that  viiiOtity  it 
was  intended  to  give.  In  order  to  remove  this  dilE- 
culty,  and  prevent  the  vinofity  from  quitting  the  goods, 
the  dulcified  fpirit  of  nitre,  which  is  much  better  than 
the  llrong  fpirit,  ihould  be  prepared  by  a  previous  di- 
geftion,  continued  for  fome  time,  with  alcohol  ;  tht 
longer  the  digeftion  is  continued,  the  more  intimately 
will  they  be  blended,  and  the  compound  rendered  the 
milder  and  fofter.    ' 

"  After  a  proper  digeftion,  the  dulcified  fpirit  fliculd 
be  mixed  with  the  brandy,-  by  which  the  vi:ofitv  will 
be  intimately  blended  with  the  goods,  and  not  difpofed 
to  fly  off  for  a  very  confiderable  time. — No  general 
rule  can  be  given  fcr  the  qui<iitity  of  this  mineral  acid 
requifite  to  be  employed  ■■,  becaufe  diifeient  proportions 
LI  of 
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DirtUiatir.r.  of  it  are  necclTai y  in  different  fpirits.  It  (hould,  hovv- 
'"'"'  •^~~  ever,  be  carefully  attended  to,  that  though  a  fmall 
quantity  of  it  will  undoubtedly  give  an  agreeable  vi- 
nofity,  relerabling  that  naturally  found  in  the  fine  fub- 
tile  fpirits  drawn  from  wines,  yet  an  over  large  dofe 
of  it  will  not  only  caufe  a  difagreeable  llavour,  but  alfo 
render  the  whole  dclign  abortive,  by  dilcovering  the 
impoiition.  Thofe,  therefore,  who  endeavour  to  cover 
a  toul  tafte  in  goods  by  large  dofes  of  dulcified  fpirit 
of  nitre,  will  find  themfelves  deceived. 

"  But  the  beft,  and  indeed  the  only  method  of  imi- 
tating French  brandies  to  perfection,  is  by  an  effential 
oil  of  wine  ;  this  being  the  very  thing  that  gives  the 
French  brandies  their  llavour.  It  muft,  however,  be 
remembered,  that,  in  order  to  ufe  even  this  ingredient 
to  advantage,  a  pure  taftelefs  fpirit  muft  firfl:  be  pro- 
cured ;  for  it  is  ridiculous  to  expeft  that  this  elTential 
oil  fiiould  be  able  to  give  the  agreeable  llavour  of 
French  brandies  to  our  fulfome  malt  fpirit,  already 
loaded  with  its  own  naufeous  oil,  or  ftrongly  impreg- 
nated with  a  lisivious  tafte  from  the  alkaline  falts  ufed 
in  x-e6lification.  How  a  pure  infipid  fpirit  may  be  ob- 
tained, has  already  been  confidered  ;  it  only  therefore 
remains  to  (liow  the  method  of  procuring  this  effential 
oil  of  wine,  which  is  this  : 

"  Take  fome  cakes  of  dry  wine  lees,  fuch  as  are 
ufed  by  our  hatters ;  dilTolve  them  in  fix  or  eight  times 
their  weight  of  water  ;  diftil  the  liquor  with  a  flow  fire, 
and  feparate  the  oil  with  a  feparating  glafs ;  referving 
for  the  niceft  ufes  only  that  which  comes  over  firft,  the 
fucceeding  oil  being  coarfer  and  more  refmous. — Hav- 
ing procured  this  fine  oil  of  wine,  it  may  be  mixed 
into  a  quinteilence  with  pure  alcohol ;  by  which  means 
it  may  be  preferved  a  long  time  fully  poffeffed  of  all  its 
flavour  and  virtues ;  but,  without  fuch  managemerit, 
it  will  foon  grow  rennous  and  rai:cid. 

"  When  a  fine  effential  oil  of  wine  is  thus  procured, 
and  alfo  a  pure  and  infipid  fpirit,  French  brandies  may 
be  imitated  to  perfection,  with  regard  to  the  flavour. 
It  muft,  however,  be  remembered,  and  carefully  ad- 
verted to,  that  the  effential  oil  be  drawn  from  the  fame 
l.ind  of  lees  as  the  brandy  to  be  imitated  was  procured 
from  ;  we  mean,  in  order  to  imitate  Cogniac  brandy,  it 
will  be  neceffary  to  diftil  the  effential  oil  from  Cogniac 
lees  \  and  the  fame  for  any  other  kind  of  brandy.  For, 
as  different  brandies  have  different  flavours,  and  as 
thefe  flavours  are  entirely  owing  to  the  effential  oil  of 
the  grape,  it  w-ould  be  prepofterous  to  endeavour  to 
imitate  the  flavour  of  Cogniac  brandy  with  an  effential 
oil  procured  from  the  lees  of  Bourdeaux  wine. — When 
the  flavour  of  the  brandy  is  well  imitated  by  a  proper 
dofe  of  the  effential  oil,  and  the  whole  reduced  into  one 
fimple  and  homogeneous  fluid,  other  difliculties  are  ftill 
behind  :  The  flavour,  though  the  effential  part,  is  not, 
however,  the  only  one  ;  the  colour,  the  proof,  and  the 
ibftnefs,  muft  alfo  be  regarded,  before  a  fpirit  that  per- 
feftly  refembies  brandy  can  be  procured.  With  re- 
gard to  the  proof  it  may  be  eailly  hit,  by  ufing  a  fpi- 
rit refllfied  above  proof:  which,  after  being  intimately 
mixed  with  the  effential  oil  of  wine,  may  be  let  down 
to  a  proper  ftandard  with  fair  water.  And  the  foft- 
nefs  may,  in  a  great  meafure,  be  obtained  by  diftdbng 
and  reftifying  the  fpirit  with  a  gentle  fire  :  and  what 
is  wanting  of  this  criterion  in  the  liquor  'vhen  firft 
made,  will  be  fijpplied  by  time  j  for  it  muft  be  remem- 


bered, that  it  is  time  alone  that  gives  this  property  to  Diflillaiior. 
French  brandies  ;  they  being  at  firft  acrid,   foul,  and  — -v-~' 
fiery.     But,    with    regard    to  the  colour,  a  particular 
method  is  required  to  imitate  it  to  perfection.  10 

"  The  art  of  colouring  Ipirits  owes  its  rife  to  obfer- Spirits  hew 
rations  on  foreign  brandies.  A  piece  of  French  brandy '^°'''"'^'^- 
that  has  acquired  by  age  a  great  degree  of  foftnefs  and 
rlpenels,  is  obferved  at  the  fame  time  to  have  acquired 
a  yellowilh  brown  colour  ;  and  hence  our  diliilkrs  have 
endeavoured  to  imitate  this  colour  in  fuch  fpirits  as  are 
intended  to  pafs  tor  French  brandy.  And  in  order  to 
this,  a  great  variety  of  experiments  have  been  made  on 
different  fubftances.  But  in  order  to  know  a  diredt  and 
fure  method  of  imitating  this  colour  to  perfedlion,  it 
is  neceffary  ive  fliould  be  informed  whence  the  French 
brandies  themfelves  acquire  their  colour.  This  difco- 
very  is  very  eanly  made.  The  common  experiment  of 
trying  whether  brandy  will  turn  blackiih  with  a  folu- 
tion  of  iron,  Ihows  that  the  colour  is  oiving  to  fome  of 
the  refinous  matter  of  the  oak  cafli  dillolved  in  the  fpi- 
rit. There  can  be  no  difficulty,  therefore,  in  imitating 
this  colour  to  perleftion.  A  fmall  quantity  of  the  ex- 
traft  of  oak,  or' the  fliavings  of  that  wood,  properly 
digefted,  will  furniih  us  with  a  tinfture  capable  of  giv- 
ing the  fpirit  any  degree  of  colour  required.  But  it 
jnuft  be  remembered,  that  as  the  tinflure  is  extvaiEled 
from  the  calk  by  brandy,  that  is,  alcohol  and  ivater, 
it  is  neceffary  to  uie  both  in  extra6ling  the  tinfture  ; 
for  each  of  thefe  diffolves  different  parts  of  the  wood. 
Let,  therefore,  a  fulhcient  qu;;ntity  of  oak  ftiavings  be 
digefted  in  ftrong  fpirit  of  wine,  and  alfo  at  the  fame 
tiroe  other  oak  ftiavings  be  digefted  in  water  ;  and  when 
the  liquors  have  acquired  a  ftrong  tinfture  from  the  oak, 
let  both  be  poured  off  from  the  ihavings  into  different 
veffels,  and  both  placed  over  a  gentle  fire  till  reduced 
to  the  confiftence  of  treacle.  In  this  condition  let  the 
two  extrafts  be  intimately  mixed  together  ;  which  may 
be  effetfually  done  by  adding  a  fmall  quantity  of  loaf- 
fugar,  in  fine  powder,  and  rubbing  the  ivhole  well  to- 
gether. By  this  means  a  liquid  effential  extraft  of  oak 
will  be  procured,  and  always  ready  to  be  ufed  as  occa- 
fion  ftiall  require. 

"  There  are  other  methods  in  ufe  for  colouring 
brandies  ;  but  the  beft,  befides  the  extraft  of  oak 
above  mentioned,  are  treacle  and  burnt  fugar.  The 
treacle  gives  the  fpirit  a  fine  colour,  nearly  refem- 
bling  that  of  French  brandy  ;  but  as  its  colour  is  di- 
lute, a  large  quantity  muft  be  ufed  ;  this  is  not,  how- 
ever, attended  with  any  bad  confequences ;  for  not- 
withftanding  the  fpirit  is  really  weakened,  by  this  ad  ■ 
dition,  yet  the  bubble  proof,  the  general  criterion  of 
fpirits,  is  greatly  mended  by  the  tenacity  imparted  to 
the  liquor  by  the  treacle.  The  fpirit  alfo  acquires  from 
the  mixture  a  fweetifti  or  lufcious  tafte,  and  a  fuhiefs 
in  the  mouth  ;  both  which  properties  render  it  very  a- 
greeable  to  the  palates  of  the  common  people,  who  are 
in  fa£l  the  principal  confuroers  of  thefe  fpirits.  A 
much  fmaller  quantity  of  burnt  fugar  than  of  treacle 
will  be  fufticient  for  colourmg  the  fame  quantity  of  fpi- 
rits ;  the  tafte  is  alfo  very  different ;  for  inftead  of  the 
fweetnefs  imparted  by  the  treacle,  the  fpirit  acquires 
from  the  burnt  fugar  an  agreeable  bitternefs,  and  by 
that  means  recommends  itfelf  to  nicer  palates,  which 
are  offended  with  a  lufcious  fpirit.  The  burnt  fugar 
is  prepared  by  dilTolving   a  proper  (quantity  of  fugar  in 
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Ciflllljtion. a  little  water,  and  fcorching  It  over  tlie  fire  till  it  ac- 

'■      V  quires  a  black  colour.      Either   treacle   or  burnt  lugar 

will   nearly  imitate  the   genuine  colour  of  old  French 

brandy  ;  but  neither  of  them  will  fucceed  when  put  to 

the  teil  of  the  vitriolic  folution. 

"  The  fplrit  dillilled  from  molafles  or  treacle  is  very 
clean  or  pure.  It  is  made  from  common  treacle  dil- 
folved  in  water,  and  fermented  in  the  fame  manner  as 
the  wa(h  for  the  common  malt  fpirit.  But  if  fome  par- 
ticular art  is  not  ufed  in  dillilling  this  fpirit,  it  will  not 
prove  fo  vinous  as  malt  fpirit,  but  more  flat  and  lefs 
pungent  and  acid,  though  otherwile  much  cleaner 
tailed,  as  its  elTential  oil  is  of  a  much  lefs  offenfive  fla- 
vour. Therefore,  if  good  frefli  wine  lees,  abounding 
in  tartar,  be  added  and  duly  fermented  with  the  mo- 
lailes,  the  fpirit  will  acquire  a  much  greater  vinofity 
and  briiknefs,  and  approach  much  nearer  to  the  nature 
of  foreign  fpirits.  Where  the  molaffes  fpirit  is  brought 
to  the  common  proof  ftrength,  if  it  is  found  not  to  have 
a  fuflicient  vinofity,  it  will  be  very  proper  to  add  fome 
good  dulcified  fpirit  of  nitre  ;  and  if  the  fpirit  be  clean 
worked,  it  may,  by  this  addition  only,  be  made  to  pals 
on  ordinary  judges  for  French  brandy.  Great  quanti- 
ties of  this  fpirit  are  ufed  in  adulterating  foreign  bran- 
dy, rum,  and  arrack.  Much  of  it  is  alfo  ufed  alone  in 
making  cherry  brandy  and  other  drams  by  infulion  ; 
in  all  which  many,  and  perhaps  with  juflice,  prefer  it 
to  foreign  brandies.  MolaflTes,  like  all  other  Ipirits,  is 
entirely  colourlefs  when  firft  extrafted ;  but  dillillers 
always  give  it  as  nearly  as  poflible  the  colour  of  foreign 
fpirits." 

If  thefe  principles  hold  good,  the  imitation  of  fo- 
reign fpirits  of  all  kinds  mull  be  an  eafy  matter.  It 
will  only  coil  the  procuring  of  fome  of  thofe  fubltances 
from  which  the  fpirit  is  drawn  ;  and  diftilling  this  witli 
water,  the  eflential  oil  will  always  give  the  flavour  de- 
fired.  Thus,  to  imitate  Jamaica  rum,  it  will  only  be 
neceflary  to  procure  fome  of  the  tops,  or  other  ufelefs 
parts,  of  the  fugar  canes ;  from  which  an  effential  oil 
being  drawn,  and  mixed  with  clean  molaifes  fpirit,  will 
give  it  the  true  flavour.  The  principal  difliculty  muil 
lie  in  procuring  a  fpirit  totally,  or  nearly  free  of  all 
flavour  of  its  own.  The  fpirit  drawn  from  the  reiufe 
of  a  fugar- houfe  is  by  our  author  commended  as  fupe- 
rior  to  that  drawn  from  molaffes  :  though  even  this  is 
not  entirely  devoid  of  fome  kind  of  flavour  of  its  own  ; 
nor  indeed  is  that  drawn  from  the  bell  refined  fugar 
entirely  flavourlefs.  It  is  very  probable,  therefore,  that 
to  procure  an  abfolutely  flavourlefs  fpirit  is  impollib'e. 
The  only  method,  therefore,  of  imitating  foreign  fpi- 
rits is,  by  choofing  luch  materials  as  will  yield  a  fpirit 
flavoured  as  much  like  them  as  poflible.  The  materials 
moil  recommended  bv  our  author  in  this  cafe,  and  pro- 
bably the  beft  that  can  be  ufed,  are  raifins.  Concern- 
ng  thefe  lie  gives  the  following  dirC'-tions  :  "  In  order 
to  extraft  this  fpirit,  the  raifins  mull  be  infufed  in  a 
proper  quantity  of  water,  and  fermented  in  the  manner 
already  direcled.  When  the  fermentation  is  cotnpleted, 
the  whole  is  to  be  thrown  into  the  ilill,  and  the  fpirit 
extrafled  by  a  ftrong  fire.  The  reafon  why  we  here 
direft  a  flrong  fire,  is,  becaufe  by  that  means  a  greater 
quantity  of  tlie  effential  oil  will  come  over  the  helm 
with  t'le  fpirit,  which  will  render  it  fitter  for  the  di- 
■flillcr's  purpofc ;   for  this   fpii-it  is  commonly  ufed   to 
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mix  with  comraon  malt  goods :  and  It  is  furprifitigT)iftilI.itlo». 
how  far  it  will  go  in  this  refpecl,  ten  gallons  of  it  be-  — — y— — ^ 
ing  often  fuflicient  to  give  a  determining  flavour  and 
agreeable  vinofity  to  a  whole  piece  of  malt  ipirits.  It 
is  therefore  well  ^vorth  the  dilUHer's  while  to  endea- 
vour at  improving  the  common  method  of  extrailing 
fpirits  from  railins  ;  and  perhaps  the  following  hint 
may  merit  attention.  When  the  fermentation  is  com- 
pleted, and  the  ftill  charged  with  fermented  liquor  as 
above  diredled,  let  the  whole  be  drawn  off  with  as 
brilk  a  fire  as  polfiblc ;  but,  inflead  of  the  calk  or  can 
generally  ufed  by  diltillers  for  a  receiver,  let  a  large 
glafs,  called  by  chemifts  a  fcparating  g/afs,  be  placed 
under  the  nofe  of  the  worm,  and  a  common  receiver 
applied  to  the  fpout  of  the  leparating  glals :  by  this 
means  the  eflential  oil  will  fwim  upon  the  top  of  the 
fpirit,  or  rather  low  wine,  in  the  leparating  glafs,  and 
may  be  eaflly  prefervcd  at  the  end  of  the  operation. — 
The  ufe  of  this  limpid  elTential  oil  is  well  known  to  dir 
ftillers  j  for  in  this  refides  the  whole  flavour,  and  con- 
fequently  may  be  ufed  to  the  greatell  advantage  in  giv- 
ing that  dillinguifliing  tafte  and  true  vinofity  to  the 
common  malt  ipirits.  After  the  oil  is  feparated  from 
the  low  wine,  the  liquor  may  be  re£lified  in  balneo 
marine  into  a  pure  and  almoil  tailelefs  fpirit,  and  there- 
fore well  adapted  to  make  the  finefl  compound  cor- 
dials, or  to  imitate  or  mix  with  the  fineil  French  bran- 
dies, arracks,  &c.  In  the  fame  manner  a  fpirit  may 
be  obtained  from  cyder.  But  as  its  particular  flavour 
is  not  fo  defirable  as  that  obtained  from  raifins,  it  fhould 
be  dillilled  in  a  more  gentle  manner,  and  carefully  rec- 
tified according  to  the  dircftions  we  have  already 
given."  ^  ,^ 

Thefe  direflions  may  fuffice    for   the   diftillation  of  Direfiions 
any  kind  of  firaple   fpirits.     The   dillillation   of  cora-'or 'i'tiHinp 
pound  ones  depends  on  the  obfervation  of  the  follow-'!".'"''"" 
ing  general  rules,  which   are  very  eafy  to   be  learned 
and  pradtifed. 

1.  The  artiil  mufl  always  be  carefijl  to  ufe  a  well 
cleanfed  fpirit,  or  one  freed  trom  its  own  elTential  oil. 
For,  as  a  compound  water  is  nothing  more  than  a  fpi- 
rit impregnated  with  the  elTential  oil  of  the  ingredients, 
it  is  neceffary  that  the  fpirit  flwuld  have  depofited  its 
own. 

2.  Let  the  time  of  previous  digeflion  be  proportion- 
ed to  the  tenacity  of  the  ingredients,  or  the  pondero- 
fity  of  their  oil. 

3.  Let  the  ftrength  of  the  fire  alfo  be  proportioned 
to  the  ponderofity  of  the  oil  intended  to  be  raifcd  with 
the  fpirit. 

4.  Let  only  a  due  proportion  of  the  fineft  parts  of 
the  elTential  oil  be  united  v/ith  the  fpirit ;  the  grolTer 
and  lefs  fragrant  parts  of  the  oil  not  giving  the  fpirit 
fo  agreeable  a  flavour,  and  at  the  fame  time  rendering 
it  unfightly.  This  may  in  a  great  meafure  be  effeded 
by  leaving  out  the  faints,  and  making  up  to  proof  with 
fine  foft  water  in  their  ftead. 

A  careful  oblervation  of  thefe  four  rules  will  render 
this  part  of  dillillation  much  more  perfedl  than  it  is  at 
prefent.  Nor  will  there  be  any  occafion  for  the  ufe  of 
burnt  alum,  white  of  eggs,  ifinglafs,  &c.  to  fine  down 
cordial  waters ;  for  they  will  prcfently  be  fine,  fweet, 
and  pleafant  tafled,  without  any  further  trouble.  We 
fliall  now  fubioin  particular  receipts  for  making  fome 
L  1  7,  of 
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Dii1111a(ion.of   thofe  compound  waters,   or    fpirits,    tliat  are  moft 
'        ■r~~-  commonly  to  be  met  with,  and  are  in  the  moft  general 

14  eftimation. 
Receiptsfur  Strong  Cinnamon  Water.  Take  eight  pounds  of  fine 
^JJ^"^"j'''^cinnamon  bruifed,  17  gallons  of  clean  redified  fpirit, 
pirits.  3"d  '^^°  gallons  of  water.  Put  them  into  your  ftill, 
and  digeft  them  24  hours  with  a  gentle  heat  ;  after 
which  draw  olT  16  gallons  with  a  pretty  ilrong  heat. — 
A  cheaper  fpirit,  but  of  an  inferior  quality,  may  be 
obtained  by  ufing  caflia  lignea  inltead  of  cinnamon. 
If  you  would  dulcify  your  cinnamon  water,  take  double- 
refined  fugar  in  what  quantity  you  pleale  ;  the  general 
proportion  is  about  two  pounds  to  a  gallon  ;  and  dif- 
folve  it  in  the  fpirit,  after  you  have  made  it  up  proof 
with  clean  water.  One  general  caution  is  here  necef- 
fary  to  be  added  ;  namely,  that  near  the  end  of  the 
operation,  you  carefully  watch  the  fpirit  as  it  runs  into 
the  receiver,  in  order  to  prevent  the  faints  from  mix- 
ing with  the  goods.  This  you  may  difcover  by  often 
catching  fome  of  it  as  it  runs  from  the  worm  in  a  glafe, 
and  oblerving  whether  it  is  fine  and  tranfparent  ;  for 
as  foon  as  ever  the  faints  begin  to  rile,  the  (pirit  will 
have  an  azure  or  bluilh  calt.  As  foon  as  this  altera- 
tion in  colour  is  perceived,  the  receiver  mull  be  imme- 
diately changed  ;  for  if  the  faints  are  iuftered  to  mix 
themfelves  with  the  reft,  the  value  of  the  goods  will  be 
greatly  leffened.  Here  we  may  obfcrve,  that  the  di- 
llillers  call  fuch  goods  as  are  made  up  proof,  double 
goods  ;  and  thofe  below  proof,  fingle. 

Clove  water.  Take  of  cloves  bruifed,  four  pounds  ; 
pimento,  or  all-fpice,  half  a  pound  ;  proof  fpirit,  1 6 
gallons.  Digeft  the  mixture  t  2  hours  in  a  gentle  heat, 
and  then  draw  off  15  gallons  with  a  pretty  briik  tire. 
The  water  may  be  coloured  red,  either  by  a  firong 
tinfture  of  cochineal,  alkanet,  or  corn  poppy  flowers. 
It  may  be  dulcified  at  pleafure  with  double- refined  fu- 
gar. 

Lemon  water.  Take  of  dried  lemon  peel,  four  pounds ; 
clean  proof  fpirit,  10  gallons  and  a  half,  and  one  gal- 
lon of  water.  Draw  off  ten  gallons  by  a  gentle  fire, 
and  dulcify  with  fine  fugar. 

Citron  water.  Take  of  dry  yellow  rinds  of  citrons, 
three  pounds  ;  of  orange  peel,  two  pounds ;  nutmegs, 
bruifed,  three  quarters  of  a  pound  ;  clean  proof  fpirit, 
ten  gallons  and  a  half;  water,  one  gallon.  Digeft  with 
a  gentle  heat ;  then  draw  oft"  ten  gallons  in  balneo  ma- 
ris?, and  dulcify  wtth  fine  fugar. 

^nifeed  water.  Take  anifced  bruifed,  two  pounds  ; 
proof  fpirit,  12  gallons  and  a  half;  water,  one  gallon. 
Draw  oft'  ten  gallons  with  a  moderate  fire. — This  wa- 
ter fhould  never  be  reduced  below  proof ;  becaufe  the 
larore  quantity  of  oil  with  which  it  is  impregnated, 
will  render  the  goods  milky  and  foul  when  brought 
down  beloTV  proof.  But  if  there  is  a  nereflity  for  do- 
ing this,  their  tranfparency  may  be  reftored  by  filtra- 
tion. 

Orange  water.  Take  of  the  yellow  part  of  frefti 
orange  peel,  five  pounds  ;  clean  proof  fpirit,  ten  gal- 
lons and  a  half ;  water,  two  gallons.  Draw  off  ten  gal- 
lons with  a  gentle  fire. 

Cedrat  wafer.  The  cedrat  is  a  fpecies  of  citron, 
and  very  highly  efteeraed  in  Italy,  where  it  grows  na- 
turally. The  fruit  is  difF.cult  to  be  procured  in  this 
country ;  but  as  the  elTential  oil  is  often  imported  from 
Italy,  it  may  be  made  with  it   according  to  the  fol- 


lowing receipt.— Take  of  the  fineft  loaf  fugar  reduced  Diftillation. 

to  powder,  a  quarter  of  a  pound  ;  put  it  into  a  glafs  ^~"y— ^ 

mortar,  with  I  20  drops  of  the  effence  of  cedrat  ;  rub 

them  together  with  a  glafs  peftle  :  and  put  them  into 

a  glafs  alembic,  with  a  gallon  of  fine  proof  fpirits  and 

a  quart  of  water.      Place  the  alembic  in  balneo  maris, 

and  draw  oft'  one  gallon,  or  till  the  faints  be-'in  to  rife, 

and  dulcify  with  fine  fugar.     This  is  reckoned  the  finelt     ' 

cordial  yet  known  ;  it  will  therefore  be  iieccflary  to  be 

particularly  carefid    that  the  fpirit    is   perfetlly  clean 

and,  as  much  as  poffible,  freed  from  any  flavour  of  its 

oun. 

Orange  Cordial  water,  or  EaU'  de  Bigarade.  Take 
the  outer  or  yellow  part  of  the  peels  of  14  bigarades, 
(a  kind  of  orange)  ;  half  an  ounce  of  nutmegs,  a 
quarter  of  an  ounce  of  mace,  a  gallon  of  fine  proof 
fpirit,  and  two  quarts  of  water.  Digeft  all  thefe  to- 
gether two  days  in  a  clofe  veffel ;  after  which  draw  off 
a  gallon  with  a  gentle  fire,  and  dulcify  with  fine  fugar. 
This  cordial  is  greatly  efteemed  abroad,  but  is  not  lb 
well  known  in  this  country. 

Ros  Soils.  Take  of  the  herb  called  Ros  Sol/.t,  picked 
clean,  four  pounds  ;  cinnamon,  cloves,  and  nutmegs, 
of  each  three  ounces  and  a  half ;  marigold  flowers,  one 
pound ;  caraway  feeds,  ten  ounces  ;  proof  fpirit,  ten 
gallons ;  water,  three  gallons.  Diftil  with  a  pretty 
ftrong  fire,  till  the  faints  begin  to  rife.  Then  take  of 
liquorice  root  Diced,  half  a  pound  ;  raifins  ftoned,  two 
pounds  ;  red  faunders,  half  a  pound  :  digeft  thefe  three 
days  in  two  quarts  of  water  ;  then  ftrain  out  the  clear 
liquor,  in  which  dit^olve  three  pounds  of  fi}ie  fugar,  and 
mix  it  with  the  fpirit  drawn  by  diftillation. 

Vfquchauirh.  Take  nutmegs,  cloves,  and  cinnamon, 
of  each  two  ounces ;  tlie  feeds  of  anife,  caranay,  and 
coriander,  of  each  four  ounces ;  of  liquorice  root  iliced, 
half  a  pound.  Bruife  the  feeds  and  fpices ;  and  put 
them,  together  with  the  liquorice,  mto  the  ftill  with 
1 1  gallons  06  proof  fpirits,  and  two  gallons  of  water. 
Diftil  with  a  pretty  brifk  fire  till  the  faints  begin  to 
rife.  But,  as  foon  as  the  ftill  begins  to  work,  faften 
to  the  nofe  of  the  worm  t^vo  ounces  of  Englilli  faffron 
tied  up  in  a  cloth,  that  the  liquor  may  run  through  it, 
and  extraft  all  its  tinclure  ;  and  in  order  to  this,  yoa 
fhould  frequently  prefs  the  faffi-on  with  your  fingers. 
When  the  operation  is  finiftied,  dulcify  your  goods 
with  fine  fugar. 

Ratafia — Is  a  liquor  prepared  from  different  kinds 
of  fruits,  and  is  of  different  colours  according  to  the 
fruits  made  ufe  of.  Of  red  ratafia  there  are  three  kind?, 
the  fine,  the  dry  or  ftiarp,  and  the  common.  The 
fruits  moft  proper  for  making  red  ratafia,  are  the  black 
heart  cherry,  the  common  red  cherry,  the  black  cherry, 
the  mery  or  honey  cherry,  the  ftrawberry,  the  rafpber- 
ry,  the  red  goofeberry,  and  the  mulberry.  Thefe  fruits 
fhould  be  gathered  v,-hen  in  their  greateft  perfedion, 
and  the  largeft  and  moft  beautiful  of  them  chofen  for 
the  purpofe. — The  following  is  a  receipt  for  making 
red  ratafia,  fine  and  loft.  Take  of  the  black  heart 
cherries,  24  pounds ;  black  cherries,  four  pounds  ; 
rafpberries  and  ftrawberries,  of  each  three  pounds. 
Pick  the  fruits  from  their  ftalks,  and  bruife  them;  iu 
which  ftate  let  them  continue  1  2  hours  :  prefs  out  the 
juice  ;  and  to  every  pint  of  it  add  a  quarter  of  a  pound 
of  fugar.  When  the  fugar  is  diflblvcd,  run  the  whole 
through,  the  filtrating  bag,  and  add  to  it  three  quarts 
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DiftHlation.of  clean  proof  fpiiits.  Then  take  of  cinnamon,  four 
'""^  ounces  ;  of    mace,   one    ounce  ;    and    of   cloves,   two 

drachms.  Biuife  tlicle  fpices  ;  put  them  into  an  alem- 
bic ivlth  a  gallon  of  clean  proof  fpirits  and  two  quarts 
of  water,  and  draw  oft"  a  gallon  with  a  brilk  fire.  Add 
as  much  of  this  fpicy  fpirit  to  your  ratafia  as  will  ren- 
der it  agreeable  to  your  palate ;  about  one  fourth  is  the 
ufual  proportion. 

Ratafia  made  according  to  the  above  receipt  will  be 
of  a  very  rich  flavour  and  elegant  colour.  It  may  be 
rendered  more  or  lefs  of  a  fpicy  Havour,  by  adding  or 
diminifhing  the  quantity  of  fpirit  diftilled  from  the 
fpices.  Some,  in  making  ratafia,  fuffer  the  exprefled 
juices  of  their  fruits  to  ferment  feveral  days  :  by  this 
means  the  vinofity  of  the  ratafia  is  increaled  ;  but,  at 
the  fame  time,  the  elegant  flavour  of  the  fruits  is 
greatly  diminiftied.  Therefore,  if  the  ratafia  is  defi- 
red  rtronger  or  more  vinous,  it  may  be  done  by  adding 
more  fpirits  to  the  exprelTed  juice ;  by  which  means 
the  flavour  of  the  fruits  may  be  preferved,  as  well  as 
the  ratafia  rendered  llronger.  It  is  alio  a  method  with 
fome  to  tie  the  fpices  in  a  linen  bag,  and  fufpend  them 
in  the  ratafia.  IJut  if  this  method  is  taken,  it  will  be 
necefl'ary  to  augment  the  quantity  of  Ipirit  firfl:  added 
to  the  expreffed  juice.  There  is  no  great  diiference  in 
the  two  methods  of  adding  the  fpices,  except  that  by 
fufpending  them  in  the  ratafia  the  liquor  is  rendered 
lefs  tranlparent. 

Dry  or  Jharp  Ratafia.  Take  cherries  and  goofe- 
berries,  of  each  30  pounds  ;  mulberries,  feven  pounds  ; 
rafpberries,  ten  pounds.  Pick  all  thefe  fruits  clean  from 
their  flalks,  &.c.  bruife  them,  and  let  them  Itand  1 2 
hours ;  but  do  not  fuffer  them  to  ferment.  Prefs  out 
the  juice,  and  to  every  pint  add  three  ounces  of  fugar. 
When  the  fugar  is  dilTolved,  run  it  through  the  filtrat- 
ing bag,  and  to  every  five  pints  of  liquor  add  four 
pints  of  clean  proof  fpirit  ;  together  with  the  fame 
proportion  of  fpirit  drawn  from  the  fpices  in  the  fore- 
going compofition. 

Common  Ratafia.  Take  of  nutmegs,  eight  ounces  ; 
bitter  almonds,  ten  pounds  ;  Lilbon  fugar,  eight 
pounds ;  ambergrife,  ten  grains  :  infufe  thefe  ingredi- 
ents three  days  in  ten  gallons  of  clean  proof  fpirit,  and 
filter  through  a  flannel  bag  for  ufe.  The  nutmegs  and 
bitter  almonds  muft  be  bruifed,  and  the  ambergrife  rub- 
bed with  the  Lilbon  fugar  in  a  marble  mortar,  before 
they  are  infufed  in  the  fpirit. 

Gold  Cordial.  Take  of  the  roots  of  angelica,  four 
pounds  ;  raifins  ftoned,  two  pounds  ;  coriander  feeds, 
half  a  pound  ;  caraway  feeds  and  cinnamon,  of  eacli 
half  a  pound  j  cloves,  two  ounces  ;  figs  and  liquorice 
root,  of  each  one  pound  ;  proof  fpirit,  eleven  gallons ; 
water,  two  gallons.  The  angelica,  liquorice,  and  figs, 
mufl.  be  fliced  before  they  are  added.  Digeft  tivo 
days  ;  and  draw  off"  by  a  gentle  heat  till  the  faints  be- 
gm  to  rife  ;  hanging  in  a  piece  of  linen,  faftened  to 
the  month  of  the  worm,  an  ounce  of  Englilh  faffron. 
Then  difl'olve  eight  pounds  of  fugar  in  three  quarts  of 
role  water,  and  add  to  it  the  dillilled  liquor. — This  li- 
quor derives  its  name  of  gold  cordial  from  a  quantity 
of  leaf  gold  being  formerly  added  to  it  ;  but  this  is 
now  generally  difufed,  as  it  cannot  poflibly  add  any 
virtue. 

Cardamiim  or  ^ll-fours.  Take  of  pimento,  cara- 
way, and  coriander  feeds,  and  lemon  peel,  each  three 
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pounds ;  of  malt  fpirits,  eleven  gallons ;  water,  three  DiftiIIe»jr 
gallons.       Draw   oft"  with  a  gentle  fire,  dulcify  with     .     H  . 
common  fuga-,  and  make  up  to  the  Ifrength  defired        "J""!'/ 
with  clear  \vater.     This  is  a  dram  greatly  uf'ed   by  the 
poorer  fort  of  people  in  fome  countries. 

Geneva.  There  was  formerly  (old  in  the  apotheca- 
ries Ihops  a  dilliiled  fpintuous  water  of  junijier  •,  but 
the  vulgar  being  fund  of  it  as  a  dram,  the  dillillers  fup- 
plantea  the  apothecaries,  and  fold  it  under  the  name  of 
Geneva.  The  common  kind,  however,  is  not  made 
from  juniper  berries,  but  from  oil  of  turpentine  ;  and 
indeed  il  is  furprifing  that  people  Ihould  accullom 
themfelves  to  drink  fuch  liquors  for  pleafure. — The 
receipt  for  making  this  kind  of  fpirit,  fold  in  the  gin 
(hops  at  London,  is  as  follows  :  Take  of  the  ordinary 
malt  fpirits,  ten  gallons ;  oil  of  turpentine,  two  ounces  \, 
bay  fait,  three  handiuls.  Draw  off  by  a  gentle  fire 
till  the  faints  begin  to  rife  ;  and  make  up  your  goods 
to  the  flrength  required  ivith  clear  water. 

The  bell  kind  is  made  by  tlie  following  recipe. — 
Take  of  juniper    berries,  three    pounds;  proof  fpirit,. 
ten  gallons  ;  water,  four  gallons.     Draw  off  by  a  gen- 
tle fire  till   the  faints  begin  to  rile,  and   make  up  your 
goods  to  the  flrength  required  with  clean  water. 

There  is  a  fort  of  this  liquor  called  Hollands  Geneva, 
from  its  being  imported  from  Holland,  which  is  greatly 
efteemed.  The  ingredients  ufed.by  the  Dutch  are  tht^ 
fame  with  thofe  given  in  che  laft  recipe  ;  only,  inftead 
of  malt  fpirits,  they  ufe  French  branJy.  But  from 
ivhat  has  been  already  oWerved  concerning  the  nature 
of  thefe  kinds  of  fpirits,  it  is  eafy  to  fee,  that  by  the 
help  of  a  well  reftified  fpirit,  geneva  may  be  made  in 
this  country  at  leail  nearly  equal  to  the  Dutch,  pro- 
vided it  is  kept  to  a  proper  age  ;  for  all  fpirituous  li- 
quors contradf  a  ioftnels  and  mellownefs  by  age,  im- 
poflible  to  be  imitated  any  other  way.  « 

DISTILLERY,  the  art  of  diftilUng  brandy  and 
other  fpnits.  This  art  was  firfl;  brought  into  Europe 
by  the  Moors  of  Spain,  about  the  year  1150:  they 
learned  it  of  the  African  Moors,  who  had  it  from  tlie 
Egyptians ;  and  the  Egyptians  are  faid  to  have  prac- 
tifed  it  in  the  reign  of  the  emperor  Dioclefian,  though 
it  was  unknown  to  the  ancient  Greeks  and  Romans. 
See  Distillation  and  Fermentation. 

DISTINCTION,  in  Logic,  is  an  afl'emblage  of  two 
or  more  words,  whereby  difparate  things,  or  their  con- 
ceptions, are  denoted. 

DISTORTION,  in  Medicine,  is  v.hen  any  part  of 
the  human  body  remarkably  deviates  from  its  natural  ■ 
(hape  or  pofition.  Diftortions  of  different  parts  may 
arife  either  from  a  convulfion  or  palfy  ;  though  fome- 
times  a  terrible  diftortion  in  the  fiiape  of  the  whole 
body  hath  arifen  merely  from  carelelfnefs  and  ill  ha- 
bits. Mr  Winflow,  in  the  Memoirs  of  the  Academv 
of  Sciences  at  Paris,  gives  a  very  remarkable  account  . 
of  a  lady  of  quality,  whom  he  had  known  to  be  per- 
feftly  flraight  for  feveral  years  ;  but  who  taking  after- 
wards to  a  fedentary  courle  of  life,  got  a  cufloni  of 
drelfmg  h'eilelf  very  carelefsly,  and  of  leaning  as  ihe 
fat,  either  forwards  or  to  a  fide.  It  was  not  many 
months  before  fhe  found  it  paiiiful  andtrotiblelbmr  to 
fland  or  fit  upright  ;  and  foon  afterwards  flie  fou::  I  an 
inequality  in  the  lower  part  of  tht-  Sack  bone.  Alarm- 
ed at  this.  Are  confulted  the  geue'^man  vviio  gave  the 
account.     To  prevent  the  increufe  of  the  malady,  he 
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Diftrtfs.  ordered  her  to  wear  a  particular  fort  of  jumps  iuftead 
'  of  ftays,  and  had  a  pad  of  a  proper  fize  applied  :  but 
tliis  was  foon  neglected  ;  and  the  confequence  was,  that 
in  a  little  time  the  back  bone  became  more  and  more 
crooked,  and  at  length  bent  itfelf  fidewife  in  two  con- 
trary direftions,  fo  as  to  reprefent  the  figure  of  the 
Roman  S  ;  and  the  lady,  ftill  refufing  to  take  the  pro- 
per meafures,  loft  a  fourth  part  of  her  height  j  and 
continued  for  the  remainder  of  her  life,  not  only 
crooked  from  right  to  left  and  from  left  to  right,  but 
fo  oddly  folded  together,  that  the  firft  of  the  falfe  ribs 
on  one  fide  approached  very  near  the  creft  of  the  os 
ilium  on  that  fide,  and  the  vifcera  of  the  lower  belly 
became  ftrangely  pulhed  out  of  their  regular  places  to 
the  oppofite  lide  ;  and  the  ftomach  itfelf  \vas  fo  Itrong- 
ly  compreffed,  that  whatever  flie  fwallowed  feemcd  to 
her  to  fall  into  two  feparate  cavities. 

DISTRESS,    in  its  ordinary    acceptation,    denotes 
calamity,  mifery,  or  painful  fuffering. 

The  Contemplation  of  Distress,  a  faurce  of  pteafiire. 

On  this  fubjecl:  we  have  a  very  pleafing  and  ingenious 

effay  by  Dr  Barnes,  in  the  Memoirs  of  the   Literary 

■*  Vol.  i.      and   Phllofophical   Society  of  Mancheiler*.     It  is  in- 

p^i44.  8cc.  troduced  with  the  following  motto  ; 

Sunve  mari  magna,  lurbantlbus  crquora  mentis, 
E  terra  alterius  magnum  fpefiare  periclum. 
Non  quia  vexari  quenquam  ej}  jucunda  voluptas; 
Sed  quibus  ipfe  malis  careas,  quia  cernere  fuave  ejl. 

Lucretius. 

"  ITie  pleafure  here  defcribed  by  the  poet,  and  of 
■svhich  he  has  mentioned  fo  ftriking  and  appofite  an  in- 
(lance,  may  perhaps  at  firft  feem  of  fo  Angular  and  a- 
flonilfiing  a  nature,  that  fome  may  be  difpofed  to  doubt 
of  its  exiftence.  But  that  it  does  exilf,  in  the  cafe 
here  referred  to,  and  in  many  others  of  a  fimiliar  kind, 
is  an  undoubted  fail ;  and  it  may  not  appear  an  ufe- 
lefs  or  difagreeable  entertainment,  to  trace  its  fource 
in  the  human  breart,  together  with  the  final  caufe 
for  which  it  was  implanted  there  by  our  benevolent 
Creator. 

"  Shall  I,  it  may  be  faid,  feel  complacency  in  be- 
holding a  fcene  in  which  many  of  my  fellow-creatures 
are  agonizing  with  terror,  whilft  I  can  neither  dimi- 
nifti  their  danger,  nor,  by  my  fympathy,  divide  their 
anguifh  ?  At  the  fight  of  another's  v>'oe,  does  not  my 
bofom  naturally  feel  pain  ?  Do  I  not  fhare  in  his  fenfa- 
tions  ?  And  is  not  this  ftrong  and  exquifite  fenfibility 
intended  by  my  Maker  to  urge  me  on  to  aftive  and 
immediate  affiftance  !  Thefe  fenfations  are  indeed  at- 
tendt-d  with  a  noble  pleafure,  when  I  can,  by  friendly 
attention,  or  by  benevolent  communication,  foothe  the 
forrovvs  of  the  poor  mourner,  fnatch  him  from  impend- 
ing danger,  or  fupply  his  prefling  wants.  But  in  ge- 
neral, where  my  fympathy  is  of  no  avail  to  the  wretch- 
ed fuiferer,  I  fly  from  the  fpe£lacle  of  his  mifery,  un- 
able or  unwilling  to  endure  a  pain  which  is  not  allayed 
by  the  fvveet  fatisfaftion  of  doing  good." 

It  win  be  necelfary,  in  anfwer  to  thefe  objeSions,  in 
the  firft  place  to  prove  the  reality  of  the  feeling,  the 
canfe  of  which,  in  the  human  conllitution,  we  here  at- 
tempt to  explore. 

Mr  Addifon,  in  h-i  beautiful  papers  on  the  Pleafures 
of  the  Imagination,  has  obferved,  "  that  objefts  or 
icenes,  which,  whea  real,  give  difguft  or  pain,  in  de- 
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fcriptiou  often  tecomeljeautiful  and  agreeable.  Thus, 
even  a  dunghill  may,  by  the  charms  of  poetic  imagery, 
excite  pleafure  and  entertainment.  Scenes  of  this  na- 
ture, dignified  by  apt  and  ftriking  defcription,  we  re- 
gard with  fomething  of  the  fame  feelings  with  which 
we  look  upon  a  dead  monfter. 

-Informe  cadaver 


DiOrefs. 


Prolralnlur  :  nequeunt  expleri  corda  tuenda 
Terribiles  oculos,  vultum,  villofaqiie  fetii 
PeEiora femferi,  alque  extinBos  faucibus  ignes. 

Virgil. 

"  This  (he  obferves)  is  more  particularly  the  cafe, 
where  the  defcription  raifes  a  ferment  in  the  mind  and 
works  with  violence  upon  the  paffions.  One  would 
wonder  (adds  he)  how  it  comes  to  pafs,  that  paflions, 
which  are  very  unpleafant  at  all  other  times,  are  very 
agreeable  ivhen  excited  by  proper  defcription  j  fuch  as 
terror,  dejeiflion,  griet,  &c.  This  pleafure  arifes  from 
the  refleftion  we  make  upon  ourfelvcs,  whilft  reading 
it,  that  we  are  not  in  danger  from  them.  When  we 
read  of  wounds,  death,  &c.  our  pleafure  does  not  rile 
fo  properly  from  the  grief  which  thefe  melancholy  de- 
fcriptions  give  us,  as  from  the  fecret  comparifon  we 
make  of  ourfelves  with  thofe  who  fuffer.  We  ihould 
not  feel  the  fame  kind  of  pleafure,  if  we  aftually  faw 
a  perfon  lying  under  the  tortures  that  ive  meet  with  in 
a  defcription." 

And  yet,  upon  the  principle  afTigned  by  this  amiable 
writer,  we  might  feel  the  fame,  or  even  higher  plea» 
fure,  from  the  actual  view  of  dillrefs,  than  from  any 
defcription  5  becaufe  the  companion  of  ourfelves  with 
the  fufferer  would  be  more  vivid,  and  confcquently  the 
feeling  more  intenfe.  We  would  only  obferve,  that  the 
caufe  which  he  alTigns  for  this  pleafure  is  the  very  fame 
with  that  afiigned  by  Lucretius  in  our  motto.  Mr 
Addifon  applies  it  to  the  defcription  j  the  poet,  to  the 
ailual  contemplation  of  affefting  fcenes.  In  both  the 
pleafure  is  fuppofed  to  originate  in  felfiftmefs.  But 
wherever  the  focial  paflions  are  deeply  interefted,  aS 
they  are  here  fuppofed  to  be,  from  the  pathetic  de- 
fcription, or  the  ftill  more  pathetic  furvey,  of  the  fuf- 
ferings  of  another,  the  fympathetic  feelings  ^vill  of 
themfelves,  at  once,  and  previoully  to  all  refleftion, 
become  a  fource  of  ac'reeable  and  tender  emotions. 
They  will  thus  dignify  and  enhance  the  latisfaflion,  if 
any  fuch  be  felt,  arifing  merely  from  the  confideration 
of  our  own  perfonal  fecurity.  And  the  more  entirely 
we  enter  into  the  fcene,  by  lofing  all  ideas  of  its  being 
citlier  part  or  fabulous,  the  more  perfeiHy  we  forget 
ourfelves,  and  are  ablbrbed  in  the  feeling, — the  more 
exquifite  is  the  fenfation. 

But  as  our  fubfequent  fpeculatioiis  will  chiefly  turn 
up'in  the  pleafure  derixed  from  real  fenes  of  calamity, 
and  not  from  thofe  which  are  imaginary,  it  may  be  ex- 
pected that  we  produce  inftances  in  proof  that  fuch 
pleafure  is  felt  by  perfons  very  different  in  their  tafte 
and  mental  cultivation. 

We  ftiall  not  mention  the  horrid  joy  with  which  the 
favage  feafts  his  eye  upon  the  agonies  and  contortions 
of  his  expiring  prifoner — expiring  in  all  the  pains  which 
artificial  cruelty  can  iniiiiil  I  Nor  ivill  we  recur  to  the 
almoft  equally  favage  foiis  of  ancient  Rome,  when  the 
raajefty  of  the  Roman  people  could  ru(h,  with  eager- 
nefs  and  tranfport,   to    behold  hundreds  of  gladiators 

contending 
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Difttcfs.  contending  in  fatal  conflidt,  and  probably  more  tlian 
— — v-~-  half  the  number  extended,  weltering  in  blood  and  writh- 
ing in  agony,  upon  the  plani.  Nor  will  we  mention 
the  Spaniih  bull  foafts  ;  nor  the  fervent  acclamations 
of  an  Englilh  mob  around  their  felloiv  creatures,  when 
engaged  in  furious  battle,  in  which  it  is  pofllble  that 
fome  of  the  combatants  may  receive  a  mortal  blow, 
and  be  hurried  in  this  awful  flate  to  the  bar  of  his 
Judge.  Let  us  furvey  the  multitudes  which  in  every 
part  of  the  kingdom,  always  attend  an  execution.  It 
may  perhaps  be  laid,  that  in  all  places  the  vulgar  have 
little  of  the  lenfiKility  and  tendernefs  of  more  polilhed 
boloras.  But,  in  the  lalt  mentioned  inftance,  an  exe- 
cution, there  is  no  exultation  in  the  fufferings  of  the 
poor  criminal.  He  is  regarded  by  every  eye  with  the 
moft  melting  compadion.  The  whole  aifembly  fym- 
pathize  with  him  in  his  unliappy  litiiation.  An  awful 
ililhiefs  prevails  at  the  dreadful  moment.  Many  are 
wrung  with  unutterable  fenfations  •,  and  prayer  and  fi- 
lence  declare,  more  loudly  than  any  language  could, 
the  interefl.  they  feel  in  his  diilrefs.  Should  a  reprieve 
come  to  refcue  him  fxom  death,  how  great  is  the  general 
triumph  and  congratulation  I  And  probably  in  this 
multitude  you  will  fi  d  not  the  mere  vulgar  herd  alone, 
but  the  man  of  fuperior  knowledge  and  of  more  refined 
fenlibility ;  who,  led  by  fome  llrong  principle,  which 
we  with  to  explain,  feels  a  plcafure  greater  than  all  tlie 
pain,  great  and  exquilite  as  one  fliould  imagine  it  to  be, 
from  fuch  a  Ipeftaclc. 

Tlie  man  who  condemns  many  of  the  fcenes  v.-e  have 
already  mentioned  as  barbarous  and  Ihocking,  would 
probably  run  with  the  greatell  eagernefs  to  fome  high 
cliff,  overhanging  the  ocean,  to  fee  it  fwelled  into  a 
tempell,  though  a  poor  velTel,  or  even  a  fleet  of  velfels, 
were  to  appear  as  one  part  of  the  dreadful  fcencry, 
now  lifted  to  the  heavens  on  the  foaming  furge,  novv 
plunged  deep  into  the  fathomlefs  abyfs,  and  now  dalhed 
upon  the  rocks,  where  they  are  in  a  moment  Ihivered 
into  fragments,  and,  with  all  their  mariners,  entombed 
in  the  wave.  Or,  to  vary  the  queftion  a  little  ;  Who 
would  not  be  forward  to  ftand  fafe,  on  the  top  of  fome 
mountain  or  toiver,  adjoining  to  a  field  of  battle,  in  which 
two  armies  meet  in  defperate  contlift,  though  probably 
thoufands  may  foon  lie  before  him  prollrate  on  the 
ground,  and  the  whole  field  prefent  the  moll  horrid 
fcena;  of  carnage  and  defolation  ? 

That  in  all  thefe  cafes  pleafure  predominates  in  the 
compounded  feeling,  is  plain  from  hence,  becaufe  you 
continue  to  fiu-vey  the  fcene  ;  whereas  when  pain  be- 
came the  llrongcr  fcnfation,  you  would  certainly  re- 
tire. 

Cultivation  may  indeed  have  produced  fome  minuter 
differences  in  the  tafte  and  feelings  of  difierent  minds. 
Thofe  whofe  fenfibilities  have  not  been  refined  by  edu- 
cation or  fcience,  may  feel  the  pleafure  in  a  more  grofs 
and  brutal  form.  But  do  not  the  moll  polilhed  natures 
feel  a  fimilar,  a  kindred  pleafure,  in  the  deep  wrought 
diltrefles  of  the  well  imagined  fcene  ?  Here  the  .endea- 
vour is,  to  introduce  whatever  is  dreadful  or  pathetic, 
whatever  can  harrow  up  the  feelings  or  e.xtort  the  tear. 
And  the  deeper  and  more  tragical  the  fcene  becomes, 
the  more  it  agitates  the  feveral  paflions  of  terror,  grief, 
or  pity — the  more  intenfely  it  delights,  even  the  moll 
PQlilhcd  minds.  They  feem  to  enjoy  the  various  and 
•vivid  emotions  of  contendiug  palTions,     They  love  to 
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have   the  tear  trembling  in  the  eye,   and  to  feel  the    DiftreW. 

whole  foul  wrapt  in  thrilling  fenfations.  For  that  mo-  "  '  ' 
ment  they  fcein  to  forget  the-  fidion  ;  and  afterwards 
commend  that  exhibition  moil,  in  wliich  tlicy  moft  en- 
tirely loll  light  of  the  author,  and  of  their  own  fituation, 
and  were  alive  to  all  the  unutterable  vibrations  of  flrong 
or  melting  fenlibility. 

Taking  it  then  for  granted,  that  in  the  contemplation 
of  many  fcenes  of  dillrefs,  both  imaginary  and  real,  a 
graliScation  is  felt,  let  us  endeavour  to  account  for  it, 
by  mentioning  fome  of  thofe  principles,  woven  in  the 
web  of  human  nature,  by  its  benevolent  Creator,  on 
which  that  gratification  depends. 

Dr  Akenfide,  with  his  aceuftomed  flrength  and  bril- 
liancy of  colouring,  defcribes  and  accounts  for  it  in  the 


foil 


owmg  manner  ; 


■  "  Behold  the  ways 


Of  heaven's  eternal  defliny  to  man  ! 

For  ever  jull,  benevolent,  and  wfe  ! 

That  Virtue's  awful  fleps,  howe'er  purfued 

By  vexing  fortune,  and  intrufive  pain. 

Should  never  be  divided  from  her  chafte, 

Her  fair  attendant,  Pleafure.     Need  I  urge 

Thy  tardy  thought  through  all  the  various  round 

Of  this  exillence,  that  thy  foftening  loul 

At  length  may  learn,  ^hat  energy  the  hand 

Of  Virtue  mingles  in  the  bitter  tide 

Of  Palllon,  fwelling  with  diflrefs  and  pain. 

To  mitigate  the  fliarp,  with  gracious  drops 

Of  cordial  Pleafure,     Aik  the  faithful  youth 

Why  the  cold  urn  of  her,  whom  long  he  lov'd. 

So  often  fills  his  arm  ?     So  often  draws 

His  lonely  footfleps,  at  the  filent  hour, 

To  pay  tlie  mournful  tribute  of  his  tears? 

O  I  he  will  tell  thee,  that  the  wealth  of  worlds 

Should  ne'er  feduce  his  bofoni  to  forego 

That  facred  hour,  when  flealing  from  the  noife 

Of  care  and  envy,  fweet  remembrance  foothes, 

With  Virtue's  kindell  lock,  his  aching  breaft, 

And  turns  his  tears  to  rapture.      Aik  the  crowd, 

Which  flies  impatient  from  the  village-walk 

To  climb  the  ncighb'ring  cliffs,  when  far  below 

The  cruel  winds  have  hurl'd  upon  the  coall 

Some  helplefs  bark  :  whiht  facred  Pity  melts 

The  general  eye,  or  Terror's  icy  hand 

Smites  their  dillorted  limbs,  or  horrent  hair. 

While  every  mother  clofi^r  to  her  breaft 

Catches  lier  child  ;  and,  pointing  where  the  waves 

Foam  through  the  fliattered  veflcl,  ilirieks  aloud, 

As  one  poor  wretch,  that  fpreads  his  piteous  arms 

For  fuccour,  Iwallowcd  by  the  i  oaring  furge, 

As  now  another,  dafli'd  againll  the  rock. 

Drops  lifelefs  down.     O  deemeft  thou  indeed 

No  kind  endearment  here,  by  nature  given. 

To  mutual  terror,  and  compalTion's  tears? 

No  fweetly  melting  foftnefs,  which  attrafls 

O'er  all  that  edge  of  pain,  the  focial  powers. 

To  this  their  proper  aftion  and  their  end  ?" 

The  poet  purfues  the  fentiment  in  the  fame  animated 
imagery,  defcribing  the  llrong,  but  pleafurable,  fen- 
fations which  the  foul  feels  in  reading  the  lufferings 
of  heroes  who  nobly  died  in  the  caufe  of  liberty  and 
their,  country. 

"  When 
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Of  youths,  who  fought  for  freedom,  and  their  fires, 
Lie  fide  by  fide  in  gore." 

Or,  in  the  ftrong  movements  of  indignation  and  re- 
venge againft  the  tyrant,  who  invades  that  liberty, 
and  enllaves  their  country. 

"  When  the  patriot's  tear 


Starts  from  thine  eye,  and  thy  extended  arm 

In  fancy  hurls  the  thunderbolt  of  Jove, 

To  fire  the  impious  wreath  on  Philip's  brow, 

Or  dafh  0<5tavius  from  his  trophied  car  ; 

Say — Does  the  facred  foul  repine  to  tafte 

Thy  big  diftrefs?  Or,  would'lt  thou  then  exchange 

Thofe  heart-ennobling  lorrows  for  the  lot 

Of  him,  ^vho  fits  amid  the  gaudy  herd 

Of  mute  barbarians,  bending  to  his  nod. 

And  bears  al(»ft  his  gold  invefted  front, 

And  fays  within  himfelf,  "  I  am  a  king, 

And  wherefore  (hould  the  clamorous  voice  of  woe 

Intrude  upon  mine  ear  ?" 

The  fentiment  of  this  charming  and  moral  poet  is, 
that  fympathetic  feelings  are  virtuous,  and  therefore 
pleafant.  And  from  the  whole,  he  deduces  this  im- 
portant conclufion  ;  that  every  virtuous  emotion  muft 
be  agreeable,  and  that  this  is  the  fanftion  and  the  re- 
ward of  virtue.  The  thought  is  amiable  ;  the  con- 
clufion noble  :  but  ftiU  the  folution  appears  to  us  to  be 
imperfe.ft. 

We  have  already  faid,  that  the  pleafure  arifing  from 
the  contemplation  of  dillrefsful  fcenes  is  a  compound- 
ed feeling,  arifing  from  leveral  diftinft  fources  in  the 
human  breaft.  The  kind  and  degree  of  the  lenlation 
mufl;  depend  upon  the  various  blendings  of  the  feveral 
ingredients  which  enter  into  the  compofition.  The 
caufe  affigned  by  Mr  Addifon,  the  fenfe  of  our  own 
fecurity,  may  be  fuppofed  to  have  fome  ftiare  in  the 
niafs  of  feelings.  That  of  Dr  Akenfide  may  be  allow- 
ed to  have  a  ftill  larger  proportion.  Let  us  attempt  to 
trace  fome  of  the  reft. 

There  are  few  principles  in  human  nature  of  more 
general  and  important  influence  than  that  of  lympa- 
thy.  A  late  ingenious  T\riter,  led  by  the  faflnonable 
idea  of  fimplifying  all  the  fprings  of  human  nature 
into  one  fcurce,  has  in  his  beautiful  Theory  of  Moral 
Sentiments,  endeavoured  to  analyze  a  very  large  num- 
ber of  the  feelings  of  the  heart  into  fympathetic  vibra- 
tion. Though  it  appears  to  us  moft  probable,  that 
the  human  mind,  like  the  human  body,  pofrefl"es  vari- 
ous and  diftlnft  fprings  of  action  and  of  happlnels,  yet 
he  has  Ihown,  in  an  amazing  dlverfity  of  inllances,  the 
operation  and  importance  of  this  principle  of  human 
nature.      Let  us  apply  it  to  our  prefent  fubjeft. 

We  naturally  fympathize  with  the  pafllons  of  ethers. 
Eut  if  the  pafllons  they  appear  to  feel  be  not  thofe 
of  mere  diftrefs  alone;  if,  amidll  the  fcenes  of  calamity, 
they  difplay  fortitude,  generofity,  and  forgivenefs ; 
if,  "  rifmg  fuperior  to  the  cloud  of  ills  which  covers 
them,"  they  nobly  fland  firm,  coUefted,  and  patient  ; 
here  a  ftill  higher  fource  of  pleafure  opens  upon  us, 
from  complacence,  admiration,  and  that  unutterable 
lympathy  which  the  heart  feels  with  virtuous  and  heroic 
jninds.  By  the  operation  of  this  principle,  we  place  our- 
felves  in  their  litualion  j  we  feel,  as  it  were,  fome  Ihare  of 
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that  confcious  Integrity  and  peace  which  they  muft  efi-    niftrefi. 

joy.     Hence,  as  before  obfervcd,  the  pleafure  will  vary,  ir~~ 

both  as  to  its  nature  and  degree,  according  to  the 
fcene  and  charadlers  before  us.  The  lliock  of  con- 
tending armies  in  the  field, — the  ocean  wrouglit  to 
tempeft,  and  covered  with  the  wreck  of  (liattered  vef- 
fels, — ^and  a  wortliy  tamily  filently,  yet  nobly,  bearing 
up  againft  a  multitude  of  iurrounding  forrovvs,  will  ex- 
cite very  different  emotions,  becaufe  the  component 
parts  of  the  pleafurable  fenfatlon  confift  o£  very  dif- 
ferent materials.  They  all  excite  admiration  ;  but  ad- 
miration, how  diverfified,  both  as  to  Its  degree  and 
its  caufe  !  Thefe  feveral  ingredients  may  doubtlefs  be 
fo  blended  together,  that  the  pleafure  ihall  make  but 
a  very  fmall  part  of  the  mixed  fenfatlon.  The  more 
agreeable  telnts  may  bear  little  proportion  to  the  terri- 
fying red  or  the  gloomy  black. 

In  many  of  the  inftances  which  have  been  mention- 
ed, the  pleafure  muft  arlfe  chiefly,  if  not  folely,  from 
the  circumftances  or  accompanyments  of  the  fcene. 
The  fublime  feelings  excited  by  the  view  of  an  agi- 
tated ocean,  relieve  and  foften  thoie  occailoned  by  the 
ihlpwreck.  And  the  awe  excited  .by  the  prefence  of 
thoufands  of  men,  acting  as  if  with  one  foul,  and  dif- 
playing  magnanimity  and  firmnefs  in  the  moft  fo- 
lemn  trial,  tempers  thofe  fenfatlons  of  horror  and  of 
pain  which  would  arife  from  the  field  of  battle. 

The  gratification  we  are  attempting  to  account  for 
depends  alfo,  in  a  very  confiderable  degree,  upon  a 
principle  of  human  nature,  implanted  in  It  for  the 
wifeft  ends ;  the  exercife  which  it  '^Ives  to  the  mind, 
by  roufing  it  to  energy  and  feeling.  Nothing  is  fo 
infupportable,  as  that  languor  and  ennui,  for  the  full 
expreffion  of  which  our  language  does  not  aflord  a 
term.  How  agreeable  it  is,  to  have  the  ioul  called 
forth  to  exertion  and  fenfibility,  let  the  gamefter  wlt- 
nefs,  who,  unable  to  endure  the  laflltude  and  fame- 
nefs  of  unanlmated  luxury,  runs  with  eagernefs  to  the 
place  where  probably  await  him  all  the  irritation  and 
agony  of  tumultuous  paflllons. 

Again  ;  it  is  a  law  of  our  nature,  that  oppofite  paf- 
fions,  when  felt  in  fucceflion,  and,  above  all,  when 
felt  at  the  fame  moment,  heighten  and  Increafe  each 
other.  Eafe  fucceeding  pain,  certainty  after  fufpenfe, 
frlendfiilp  after  averfion,  are  unfpeakably  ftronger  than 
If  they  had  not  been  thus  contrafted.  In  this  ^".iflicl 
of  feelings,  the  mind  rifes  from  paffive  to  afUve  energy. 
It  Is  roufed  to  intenfe  fenfatlon  ;  and  it  enjoys  that  pe- 
culiar, exquifite,  and  complex  feeling,  in  which,  as 
in  many  articles  of  our  table,  the  acid  and  the  fweet, 
the  pleafurable  and  painful,  pungencies  are  fo  happily 
mixed  together,  as  to  render  the  united  fenfatlon 
amazingly  more  ftrong  and  delightful. 

We  have  not  yet  mentioned  the  principle  of  curio- 
fity,  that  bufy  and  aftive  power,  which  appears  fo 
early,  continues  almoft  unimpaired  fo  long,  and  to 
which,  for  the  wHeft  ends,  is  annexed  fo  great  a  fenfe 
of  enjoyment.  To  this  principle,  rather  than  to  a 
love  of  cruelty,  would  we  afcrlbe  that  pleafure  which 
children  fometimes  feem  to  feel  from  torturing  flies 
and  lefler  animals.  They  have  not  yet  formed  an  idea 
of  the  pain  they  inflift.  It  is,  indeed,  of  unfpeakable 
confequence,  that  this  praftice  be  checked  as  foon  and 
as  efFeftually  as  poffible,  becaufe  it  is  fo  important, 
that  they  learn  to  conneft  the  ideas  of  pleafure  and 
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pain  -with  tte  motions  and  aflions  of  the  animal  crea- 
tion. And  to  this  principle  may  we  alfo  refer  no 
fmall  (hare  of  that  pleafure  in  the  contemplation  of 
dillrefsful  fcenes,  the  fprings  of  which,  in  the  human 
heart,  we  are  now  endeavouring  to  open. 

To  curiollty,  then — to  fympatliy — to  mental  exer- 
tion— to  the  idea  of  our  own  fecurity — and  to  the 
ftrong  feehngs  occafioned  by  viewing  the  aiilions  and 
paflions  of  mankind  in  interefting  fituations,  do  we 
afcrlbe  that  gratification  which  the  mind  feels  from 
the  furvey  of  many  fcenes  of  forrow.  We  have  called 
it  a  pleafure  ;  but  it  will  approach  towards,  or  recede 
j'rom,  pleafure,  according  to  the  nature  and  proportion 
of  the  ingredients  of  which  the  fenfation  is  compof- 
ed.  In  forae  cafes,  pain  will  predominate.  In  others, 
there  will  be  exquifite  enjoyment. 

The  final  caufe  of  this  conftitutlon  of  the  human 
mind  is  probably,  that  by  means  of  this  ftrong  fenfa- 
tion,  the  foul  may  be  preferved  in  continual  and  vigo- 
rous motion — that  its  feelings  may  be  kept  lively  and 
tender — that  it  may  learn  to  praftile  the  virtues  it  ad- 
mires— and  to  affilt  thofe  to  whom  its  fympathy  can 
reach — and  that  it  may  thus  be  led,  by  thefe  focial 
exercifes  of  the  heart,  to  foften  with  compaflion — to 
expand  with  benevolence — and  generoully  to  aflift  in 
every  cafe  in  which  affiftance  can  be  given.  An  end 
this  fufficient. 

"  To  affert  eternal  Providence, 
And  juftify  the  ways  of  God  to  man." 

Distress,  in  Law,  the  feizing  or  diftraining  any 
thing  for  rent  in  arrear,  or  other  duty  unperformed. 

The  effeft  of  this  diftrefs  is  to  compel  the  party  ei- 
ther to  replevy  the  things  diftrained,  and  contelt  the 
taking,  in  an  a£Uon  of  trefpafs  agalnft  the  dilhainer  ; 
or  rather  to  oblige  him  to  compound  and  pay  the  debt 
or  duty  for  which  he  was  fo  dlltrained. 

There  are  likewife  compulfory  diftreffes  in  a£lions, 
to  caufe  a  perfon  appear  in  court  j  of  which  kind  there 
is  a  diftrefs  perfonal  of  one's  moveable  goods,  and  the 
profits  of  his  lands,  for  contempt  in  not  appearing  after 
fummons  :  there  is  likewife  diftrefs  real,  of  a  perfon's 
immoveable  goods.  In  thefe  cafes  none  ihall  be  di- 
ftrained to  anfwer  for  any  thing  touching  their  free- 
holds, but  by  the  king's  writ. 

Diflrefs  may  be  either  finite  or  infinite.  Fniite  di- 
ftrefs is  that  which  is  limited  by  law,  in  regard  to  the 
number  of  times  it  ftiall  be  made,  in  order  to  bring  the 
party  to  a  trial  of  the  aftion.  Infinite  diftrefs  is  that 
v.'hich  is  without  any  limitation,  being  made  till  the 
perfon  appear  :  it  is  farther  applied  to  jurors  that  do 
not  appear  ;  as,  upon  a  certificate  of  afTize,  the  procels 
is  venire  facias,  habeas  corpora,  and  diftrels  infinite. 

It  is  alio  divided  into  grand  diftrefs  and  ordinary 
diftrefs  ;  of  thefe,  the  former  extends  to  all  the  goods 
and  chattels  that  the  party  has  within  the  county.  A 
perfon,  of  common  right,  may  diftrain  for  rents  and  all 
planner  of  fervices  ■,  and  where  a  rent  is  referved  on  a 
gift  in  tail,  leale  for  life,  or  years,  &c.  though  there 
be  no  claufe  of  diftrefs  in  the  grant  or  leafe,  fo  as  that 
he  has  the  reverfion  ;  but  on  a  feolfmcnt  made  in  fee, 
a  diftrefs  may  not  be  ,taken,  unlefs  it  be  exprefsly  re- 
ferved in  the  deed. 

DISTRIBUTION,  in  a  general  fenfe,  the  ad  of 
Vol.  VII.  Part  I. 
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dividing  a  thing  into  feveral  parts,  in   order  to  the  dlf-   Dirtnbu- 
pofing  each  in  its  proper  place. 

Distribution,  in  ArchiteSure,  the  dividing  and 
difpofing  the  feveral  parts  and  pieces  which  compofe  3 
building,  as  the  plan  direfts.     See  Architecture. 

Distribution,  in  Rhetoric,  a  kind  of  defcription, 
whereby  an  orderly  divifion  and  enumeration  is  made 
of  the  principal  qualities  of  the  fubjecl.  David  fup^- 
plies  us  with  an  example  of  this  khid,  when  in  the  heat 
of  his  indignation  againft  finners,  he  gives  a  defcription 
of  their  iniquity  :  "  Their  throat  is  an  open  fepulchre  •, 
they  flatter  with  their  tongues ;  the  poifon  of  afps  is 
under  their  lips ;  their  mouth  is  full  of  curling  and 
lies  •,  and  their  feet  are  fwift  to  ftied  blood." 

Distribution,  in  Priming,  the  taking  a  form 
afunder,  feparating  the  letters,  and  difpofing  them  in 
the  cafes  again,  each  in  its  proper  cell.  See  Print- 
ing. 

DISTRICT,  in  Geography,  a  part  of  a  province, 
diftinguilhed  by  peculiar  magiftrates,  or  certain  privi- 
leges ;  in  which  fenfe  it  is  fynonymous  with  hundred. 
See  Hundred. 

DISTRINGAS,  in  Laiv,  a  writ  commanding  the 
ftieriff,  or  other  officer,  that  he  diftrain  a  perion  for 
debt  to  the  king,  &.c.  or  for  his  appearance  at  a  cer- 
tain day. 

DiiTRiKGAS  Juralores,  a  writ  directed  to  the  flieriff", 
whereby  he  is  commanded  to  diftrain  upon  a  jury  to 
appear,  and  to  return  iflues  on  their  lands,  &ic.  for  non- 
appearance. This  writ  of  dirtringas  juratores  ilTues  toi 
the  iheritf  to  have  their  bodies  in  court,  &cc.  at  the  re- 
turn of  the  writ. 

DITCH,  a  common  fence  or  enclofure  in  marfties,  or 
other  wet  land  where  there  are  no  hedges.  They  al- 
low thefe  ditches  fix  feet  wide  againft  highways  that 
are  broad  ;  and  againft  commons,  five  feet.  But  the 
common  ditches  about  enclofures,  dug  at  the  bottom 
of  the  bank  on  which  the  quick  is  raifed,  are  three  feet 
wide  at  the  top,  one  at  the  bottom,  and  two  feet  deep. 
By  this  means  each  fide  has  a  flope,  which  is  of  great 
advantage  ;  for  where  this  is  negledled,  and  the  ditches 
dug  perpendicular,  the  fides  are  always  wadiing  doivn  : 
befides,  in  a  narrow-bottomed  ditch,  if  cattle  get  down 
into  it,  they  cannot  ftand  to  turn  themlelves  to  crop 
the  quick  :  but  where  the  ditch  is  four  feet  wide,  it 
fliould  be  two  and  a  half  deep  :  and  where  it  is  five 
wide,  it  (hould  be  three  deep  •,  and  fo  in  proportion. 

DitCH-JVater  is  often  ultd  as  an  objeft  for  the  mi- 
crofcope,  and  feldom  fails  to  aftord  a  great  variety  of 
animalcules.  This  water  very  often  appears  of  a  yel- 
lowifli,  greenilh,  or  reddifh  colour  ;  and  this  is  wholly 
owing  to  the  multitudes  of  animals  of  thofe  colours 
which  inhabit  it.  Thefe  animals  are  ufually  of  the 
ftirimp  kind  :  and  SwammerJara,  who  very  accurately 
examined  them,  has  called  them,  from  the  figure  of 
their  horns,  pulex  dqualicus  ar'uorejcens.  They  copu- 
late in  May  or  June  ;  and  are  often  fo  numerous  at  that 
feafon,  that  the  whole  body  of  the  water  they  are  found 
in,  is  feen  to  be  of  a  red,  green,  of  yellowilh  colour, 
according  to  the  colours  of  their  bodies.  The  green- 
thin  fcum  alfo,  fo  frequently  feen  on  the  furface  of 
ftanding  waters  in  fummer,  is  no  other  than  a  multi- 
tude of  frnill  animalcules  of  this  or  fome  of  the  other 
kinds.  Dunghill  water  is  not  lefs  full  of  animals  than 
IM  m  that 
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tliat  of  ditc'nes ;  and  is  often  found  fo  thronged  with 
animalcules,  that  it  feems  altogether  alive  :  it  is  tlien  lb 
;  very  much  crowded  with  thele  creatures,  tliat  it  muit 
be  diluted  with  clear  water  before  they  can  be  diftindlly 
viewed.  There -are  ufualiy  in  this  fluid  a  fort  of  eels 
which  are  extremely  adive ;  and  befides  thefe  and  many 
other  of  the  common  inhabitants  of  fluids,  there  is  one 
fpecies  found  in  this  which  feems  peculiar  to  it  :  the 
middle  part  of  them  is  dark  and  befet  with  hairs,  but 
the  ends  are  traniparent  ;  their  tails  are  tapering,  with 
a  long  fprig  at  the  extremity,  and  their  motion  is  flow 
and  waddling.   "See  Anhialcule. 

Ditch,  in  Fortification,  called  alfo_/o/r  and  moat,  a 
trench  dug  round  the  rampart  or  wall  of  a  fortified 
place,  between  the  fcarp  and  counteifcarp.  See  For- 
tification. 

D  IT HYR  AMBUS,  in  ancient  poetry,  a  hymn  in  ho- 
nour of  Bacchus,  full  of  tranfport  and  poetical  rage. 

This  poetry  owes  its  birth  to  Greece,  and  to  the 
tranfports  of  wine  ;  and  yet  art  is  not  quite  exploded, 
but  delicately  applied  to  guide  and  reftrain  the  dithy- 
rambic  impetuolity,  which  is  indulged  only  in  pleafing 
flights.  Horace  and  Ariflotle  tell  us,  that  the  an- 
cients gave  the  name  of  dithyrambus  to  thofe  verfes 
%vherein  none  of  the  common  rules  or  meafures  were 
obferved.  As  we  have  now  no  remains  of  the  dithy- 
rambus of  the  ancients,  we  cannot  fay  exaftly  what 
their  meafure  was. 

DITONE,  in  Alujic,  an  interval  comprehending  two 
tones.  The  proportion  of  the  founds  that  form  the 
ditone  is  4  :   ?,  and  that  of  the  iemitone  is  5  :  6. 

DITRIHEDRIA,  in  Mineralogy,  fpars  with  twice 
three  fides,  or  fix  planes ;  being  formed  of  two  trigonal 
pyramids  joined  bafe  to  bafe,  without  any  intermediate 
eolumn. 

The  fpecies  of  ditrihedra  are  dillinguidied  by  the 
different  figures  of  thefe  pyramids. 

DITTANDER.     See  Lepidium,  Botany  Index. 

DITTANY.     See  Dictaiinus,  Botany  Index. 

DITTO,  in  books  of  accounts,  ufualiy  written  D", 
ngnifies  the  afore-mentioned.  The  word  is  corrupted 
from  the  Italian  detto,  "  the  faid  :"  as  in  our  law-phrafe, 
"  the  faid  premifes,"  meaning  the  fame  as  were  afore- 
mentioned. 

DITTON,  Humphry,  an  eminent  mathematician, 
was  born  at  Salifbury,  May  19.  1675.  Being  an  only 
fon,  and  his  father  obferving  in  him  an  extraordinary 
good  capacity,  determined  to  cultivate  it  with  a  good  edu- 
ration.  For  this  pul^pofe  he  placed  him  in  a  reputable 
private  academy  j  upon  quitting  of  which  he,  at  the  de- 
fire  of  his  father,  though  againft  his  own  inclination,  en- 
gaged in  the  profelTion  of  divinity,  and  began  to  exer- 
cife  his  funftion  at  Tunbridge  in  the  county  of  Kent, 
where  he  continued  to  preach  fome  years  ;  during  which 
time  he  married  a  lady  of  that  place. 

But  a  weak  conflitution,  and  the' death  of  his  father, 
induced  Mr  Ditton  to  quit  that  profeflion.  And  at 
the  perfuafion  of  Dr  Harris  and  Mr  Whiflon,  both 
eminent  mathematicians,  he  engaged  in  the  ftudy  of 
mathematics  ;  a  fcience  to  which  he  had  always  a  flrong 
inclination.  In  the  profecution  of  this  fcience,  he  was 
much  encouraged  by  the  fuccefs  and  applaufe  he  re- 
ceived :  being  greatly  efteemed  by  the  chief  profeflbrs 
of  it,  and  particularly  by  Sir  Ifaac  Newton,  by  whofe 
intereft  and  recommendation  he  was  elefted  naafter  of 


74 


]  D     I    T      - 

the    new    mathematical    frliool    in    ChrilVs  Hofpital ;     Ditton. 
where  he  continued  till   his  death,  which  happened  in  '--~~ir"~ 
1715,  in  the  4oih  year  of  his  age,  much  regretted  by 
the  philofcphical  world,  who  expedted  many  uleful  and 
ingenious  difcoveries  irom  his  affiduity,  learning,  and 
penetrating  genius. 

Mr  Ditton  publiihed  feveral  mathematical  and  other 
trafts,  as  below. —  i.  Of  the  Tangents  of  Curves,  &c. 
Pliil.  Tranf.  vol.  xxiii. 

2.  A  Treatife  on  Spherical  Catoptrics,  publiihed  in 
the  Philof.  Tranf.  for  1705  ;  from  whence  it  was  co- 
pied and  reprinted  in  the  AQa  Erudltorum  1707,  and 
alfo  in  the  Memoirs  of  the  Academy  of  Sciences  at 
Paris. 

3.  General  Laws  of  Nature  and  Motion  ;  8vo,  170  if. 
Wolfius  mentions  this  work,  and  fays  that  it  illuflrates 
and  renders  eafy  the  writings  of  Galileo,  Huygens, 
and  the  Principia  of  Newton.  It  is  alfo  noticed  by 
La  Roche,  in  the  Memoires  de  Literature,  vol.  viii. 
page  46.  _ 

4.  An  Inftitution  of  Fluxions,  containing  the  firft 
Principles,  Operations,  and  Applications,  of  that  admi- 
rable Method,  as  invented  by  Sir  Ilaac  Newton,  8vo, 
1706.  This  work,  with  additions  and  alterations,  was 
again  publifhed  by  Mr  John  Clarke,  in  the  year  1716. 

5.  In  1709  he  publifhed  the  Synopfis  Algehraica  of 
John  Alexander,  with  many  additions  and  correftions. 

6.  His  Treatife  on  Perfpeflive  was  publiihed  in  1712. 
In  this  work  he  explained  the  principles  of  that  art 
mathematically ;  and  befides  teaching  the  methods 
then  generally  praflifed,  gave  the  firft  hints  of  the  new 
method  afterwards  enlarged  upon  and  improved  by 
Dr  Brook  Taylor ;  and  which  was  publiihed  in  the 
year  1715. 

7.  In  17 1 4,  Mr  Ditton  publillied  feveral  pieces  both 
theological  and  mathematical  j  particularly  his  Dif- 
courfe  on  the  Refurreftion  of  Jefus  Chrift  ;  and  The 
New  Law  of  Fluids,  or  a  Difcourfe  concerning  the 
Afcent  of  Liqiuds,  in  exaft  Geometrical  Figures,  be- 
tween two  nearly  contiguous  Surfaces.  To  this  was 
annexed  a  traft,  to  demonftrate  the  impoflibility  of 
thinking  or  perception  being  the  refult  of  any  combi- 
nation of  the  parts  of  matter  and  motion  :  a  fubject 
much  agitated  about  that  time.  To  this  work  alfo 
was  added  an  advertifement  from  him  and  Mr  Whiilon, 
concerning  a  method  for  difcovering  the  longitude, 
which  it  feems  they  had  publiftied  about  half  a  year 
before.  This  attempt  probably  coft  our  author  his 
life  •■,  for  although  it  was  approved  and  countenanced 
by  Sir  Ifaac  Newton,  before  it  was  prefented  to  the 
Board  of  Longitude,  and  the  method  has  been  fuccefs- 
fully  put  in  praftice,  in  finding  the  longitude  between 
Paris  and  Vienna  ;  yet  that  board  then  determined 
againft  it  :  fo  that  the  difappointment,  together  with 
fome  public  ridicule  (particularly  in  a  poem  written 
by  Dean  Swift),  affefted  his  health  fo  that  he  died  the 
enfiiing  year,  171 5. 

In  an  account  of  Mr  Ditton,  prefixed  to  the  German 
tranllation  of  his  Difcourfe  on  the  Refurreftion,  it  is 
faid  that  he  had  publiftied,  in  his  own  name  only,  ano- 
ther method  for  finding  the  longitude  ;  but  which  Mr 
Whifton  denied.  However,  Raphael  Levi,  a  learned 
Jew,  who  had  ftudied  under  Leibiutz,  informed  the 
German  editor,  that  he  well  knew  that  Ditton  and 
Leibnitz  had  correfponded  upon  the  fubjeft  j  and  that 

Ditton 


Cival 

.11 
Diversi- 
fying. 
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Ditton  had  fent  to  Leibnitz  a  delineation  of  a  machine  liis  tropes  and  figures, 
he  had  invented  for  that  purpofe  ;  which  was  a  piece  of 
mechanifm  conilrufted  with  many  wheels  like  a  clock, 
.  and  which  Leibnitz  highly  approved  of  for  land  u(e  ; 
but  doubted  whether  it  would  anfwer  on  flup-board,  on 
account  of  the  motion  of  the  Ihip. 

DIVAL,  in  Hera/dn/,  the  herb  nightiliade  ufed  by 
fuch  as  blazon  by  flowers  and  herbs  inftead  of  colours 
and  metals,  for  fable  or  black. 

DIVALIA,  in  antiquity,  a  feaft  held  among  the  an- 
cient Romans,  on  the  2 ill  day  of  December,  in  ho- 
nour of  the  goddefs  Angerona  •,  whence  it  is  alfo  called 
Jingeronalia. — On  the  day  of  this  feaft,  the  pontifices 
performed  facrifice  in  the  temple  of  Voluptia,  or  the 
goddefs  of  joy  and  pleafure ;  who,  fome  fay,  was  the 
iame  with  Angerona,  and  fuppofed  to  drive  away  all 
the  forrows  and  chagrins  of  life. 

DIVAN,  a  council  chamber  or  court  of  juftice  among 
the  eaftern  nations,  particularly  the  Turks. — The  word 
is  Arabic,  and  fignifies  the  fame  ^vith  sofa  ia  the  Turk- 
ifh  dialefl. 

There  are  tu'o  forts  of  divans  ;  that  of  the  grand 
fignior,  called  the  council  ofjlate,  which  confifts  of  feven 
of  the  principal  officers  of  the  empire  \  and  that  of  the 
grand  vizir,  compofed  of  fix  other  vizirs  or  counfellors 
of  ftate,  the  chancellor,  and  fecretaries  of  Hate,  for  the 
drftribution  of  juftice. 

The  \vord  is  alfo  ufed  for  a  hall  in  the  private  houfes 
of  the  orientals.  The  cuftom  of  China  does  not  allow 
the  receiving  of  vifits  in  the  inner  parts  of  the  houfe, 
but  only  at  the  entry,  in  a  divan  contrived  on  purpofe 
for  ceremonies. 

Travellers  relate  wonders  of  the  filence  and  expedi- 
tion of  the  divans  of  the  eaft. 

DirAN-Beglii,  the  fuperintendant  of  juftice  in  Perfia, 
whofe  place  is  the  laft  of  the  ftx  minifters  of  the  fecond 
rank,  -who  are  all  under  the  athemadauler  or  firft  mi- 
irifter.  To  this  tribunal  of  the  divan-beghi  lie  appeals 
from  fentences  pafled  by  the  governors.  He  has  a 
fixed  ftipend  of  50,000  crowns  for  adminiftering  juftice. 
All  the  ferjeants,  uftiers,  &c.  of  the  court  are  in  his 
fervice.  He  takes  cognizance  of  the  criminal  caufes 
of  the  chams,  governors,  and  other  great  lords  of  Per- 
fia, when  accufed  of  any  fault.  There  are  divan-beghis 
not  only  at  court  and  in  the  capital,  but  alfo  in  the 
provinces  and  other  cities  of  the  empire.  The  Alcoran 
is  the  fole  rule  of  his  adminiftration  of  juftice,  which 
alfo  he  interprets  at  pleafure.  He  takes  no  cognizance 
of  civil  caufes  ;  but  all  differences  arlfing  between  the 
olhcers  of  the  king's  houfehold  and  between  foreign 
minifters  are  determined  by  him. 

DIVANDUROW,  the  name  of  feven  iflands  which 
lie  a  league  north  of  the  Maldives,  and  24  from  the  coaft 
of  Malabar,  almoft  oppofite  to  Cananor. 

DIVER.     See  Coi.YMBus,  Ornithology  Index. 
DIVERGENT,  or  Diverging  Lines,  in  Geometry, 
ate  thole  which  conftantly  recede  from  each  other. 

DirERGBNT  Rays,  in  Optics,  are  thofe  which,  going 
from  a  point  of  the  viiible  objeft,  are  difperfed,  and 
continually  depart  one  from  another  in  proportion  as 
they  are  removed  from  the  objeft  :  in  which  fenfe  it  is 
oppofed  to  convergent.     See  Optics. 

DIVERSIFYING,  in  Rhetoric,  is  of  infinite  fer- 
vice to  the  orator  •,  it  is  an  accomplifhment  effential  to 
bis  charader,  and  njay  filly  be  called  the  fubjeft  of  all 
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Voftius  lays  down  lix  \vays  ot   Di/erfloii 
divcrlifvi?iiT  a   fubieft.      1,  By  cnlarcintj  on  what  ^vas     .  .  "  . 
I    ■    il     ■  .•  >    \     c  -D  •/-  L)ivin;ftlon. 

bnelly   mentioned   before.      2.   ay  a  concile  enumera- 

tion  of  what  had  been  iniilted  on  at  length.  3.  By 
adding  fomething  new  to  what  is  repeated.  4.  By  re- 
peating only  the  principal  heads  of  what  had  been  faid. 
5.  By  tranfpofing  the  words  and  periods.  6.  By  imi- 
tating them. 

DIVERSION,  in  military  affairs,  is  when  an  enei 
my  is  attacked  in  one  place  where  they  are  weak  and 
unprovided,  in  order  to  draw  off  their  forces  from  ano- 
ther place  where  they  have  made  or  intend  to  make  an 
irruption.  Thus  the  Romans  had  no  other  way  in 
their  power  of  driving  Hannibal  out  of  Italy,  but  by 
making  a  diverfion  in  attacking  Carthage. 

DIVESTING,  properly  fignifies  undrelling  or 
ftripping  off  one's  garment ;  in  contradiftinftion  frora 
inverting. 

In  law,  it  is  ufed  for  the  aft  t)f  furrendering  or  re- 
linquiihing  one's  effefts.  By  a  contraft  of  donation 
or  fale,  the  donor  or  feller  is  faid  to  be  diffelfed  and 
diverted  of  his  property  in  fuch  a  commodity,  and 
the  donee  or  purchafer  becomes  inverted  therewith. 
See  Investiture. 

A  demife  is  a  general  diveftiture  which  the  fathers 
and  mothers  make  of  all  their  effefts  in  favour  of  their 
children. 

DIVIDEND,  in  Arithenietic,  the  number  propofed 
to  be  divided  into  equal  parts.  See  Arithmetic, 
N«i4. 

DiKiDEKD  of  Slocks  is  a  ftiare  or  proportion  of  the 
intereft  of  ilocks  erefted  on  the  public  funds,  as  the 
South  fea,  &c.  divided  among  and  paid  to  the  adven- 
turers half  yearly. 

DIVINATION,  the  knowledge  of  things  obfcure 
or  future,  which  cannot  be  attained  by  any  natural 
means. 

It  was  a  received  opinion  among  the  heathens,  that 
the  gods  ^veie  wont  to  converfe  familiarly  with  fome 
men,  whom  they  endowed  with  extraordinary  powers, 
and  admitted  to  the  knowledge  of  their  councils  and 
defigns.  Plato,  Arirtole,  Plutarch,  Cicero,  and  others, 
divide  divination  into  two  forts  or  fpecies,  viz.  natural 
and  artificial. 

The  former  was  fo  called,  becaufe  not  attained  by 
any  rules  or  precepts  of  art,  but  infufed  or  infpired  in- 
to the  diviner,  without  his  taking  any  fiirther  care 
about  it  than  to  purify  and  prepare  himfelf  for  the  re- 
ception of  the  divine  afllatus.  Of  this  kind  were  all 
thofe  who  delivered  oracles,  and  foretold  future  events 
by  infpiration,  without  obferving  external  figns  or  ac- 
cidents. 

Ihe  fecond  fpecies  of  divination  was  called  artificial, 
becaufe  it  was  not  obtained  by  immediate  infpiration, 
but  proceeded  upon  certain  experiments  and  obferva- 
tions  arbitrarily  inlHtuted,  and  moftly  fuperftitious.  Of 
this  fort  there  were  various  kinds,  as  by  facrifices,  en- 
trails, flame,  cakes,  flour,  wine,  water,  birds,  lots,  verfes, 
omens,  &c. 

In  holy  Scripture  we  find  mention  made  of  nine  dif- 
ferent kinds  of  divination.  The  firft  performed  by  the 
infpeftion  of  planets,  ftars,  and  clouds  :  it  Is  fuppofed 
to  be  the  praftifers  of  this  whom  Mofes  calls  i3''PD  meo- 
nen,  of  I3N  anan,  "  cloud,"  Deuter.  chap,  xviii.  ver.  10. 
2.  'I'hofe  whom  the  prophet  calls  in  the  fame  place 
M  ra  2  B'nso 
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Vdlg;:te  and  generality  of 
3.  Thofe  who  in  the  lame 


Divinaiion  rrjo  mcnacheftli,  which  the 
~~~^  interpreters  render   augur. 

place  are  called  ^'HZi  mecajchcph^  which  the  Septuagint 
and  Vulgate  tranllate  "  a  man  given  to  ill  praC:lices." 
4.  Such  others  whom  Moles  in  the  fame  chapter, 
ver.  II.  calls  I3irr //^u^f»-.  5.  Thofe  who  conlult  the 
fplrits  called  Fy'lion ;  or,  as  Mofes  exprefles  it  in  the 
tame  book,  hn'H  six  "  thofe  who  alk  quellions  of  Py- 
thon." 6.  Witches  or  magicians,  whom  Mofes  calls 
■3ST  judeonl.  7.  Thofe  \vho  confult  the  dead,  necro- 
mancer!. 8.  The  prophet  Hofea,  chap.  iv.  ver.  12. 
mentions  fuch  as  confult  Haves,  -\v^  '""S' ;  which  kind 
of  divination  may  be  called  rhahdumancy-  9.  The  laft 
kind  of  divination  mentioned  in  Scripture  is  hepataf- 
copy,  or  the  confideration  of  the  liver. 

Divination  of  all  kinds  was  necelTarily  made  an  oc- 
cult fcience,  which  naturally  remained  in  the  hands  of 
the  priefts  and  priellell'es,  the  magi,  the  foothfayers, 
the  augurs,  the  vifionaries,  the  priefts  of  the  oracles, 
the  falfe  prophets,  and  other  like  profeflbrs,  till  the 
time  of  the  coming  of  .Tefus  Chrift.  The  light  of  the 
golpel,  it  is  true,  has  dilTipated  much  of  this  darknefs  ; 
but  it  is  more  difficult  than  is  commonly  conceived, 
to  eradicate  from  the  human  mind  a  deep-rooted  fu- 
perftition,  even  though  the  truth  be  let  in  the  tlrongeft 
light,  efpeclally  when  the  error  has  been  believed  al- 
mort  from  the  origin  of  the  world  :  fo  we  ftiU  find  ex- 
ifting  among  us  the  remains  of  this  Pagan  fuperftition, 
in  the  following  chimeras,  which  enthufiaftic  and  de- 
ligning  men  have  formed  into  arts  and  fciences ;  though 
it  muft  be  owned,  to  the  honour  of  the  I  8th  century, 
that  the  pure  doctrines  of  Chriftianity,  and  the  fpirit 
of  philofophy,  which  become  every  day  more  dif- 
fufed,  equally  concur  in  banidiing  thefe  vilionary  opi- 
nions. The  vogue  for  thefe  pretended  fciences  and 
arts,  moreover,  is  paft,  and  they  can  no  longer  be 
named  without  exciting  ridicule  in  all  fenfible  people. 
By  relating  them  here,  therefore,  and  drawing  them 
from  their  obfcurity,  we  only  mean  to  {how  their 
futility,  and  to  mark  thofe  rocks  againll  which  the 
human  mind,  without  the  alTiftance  of  a  pilot,  might 
eafily  run.. 

For  the  attaining  of  thefe  fupernatural  qualifications, 
there  are  ftill  exifting  in  the  world  the  remains  of, 

I .  AJlrology :  a  conjeiflural  fcience  which  teaches  to 
judge  of  the  effeds  and  intluences  of  the  liars  ;  and  to 
preditl  future  events  by  the  fituation  of  the  planets 
and  their  different  afpe61s.  It  is  divided  into  natu- 
ral ajlrology^  or  meteoro/agy ;  which  is  confined  to  the 
foretelling  of  natural  effefts,  as  the  winds,  rain,  hail, 
and  fnow,  frofts  and  tempells.  In  this  confifts  one 
branch  of  the  art  of  almanack-makers ;  and  by  merely 
confronting  thefe  predidions  in  the  kalendar,  with  the 
weather  each  day  produces,  every  man  of  fenfe  will 
fee  what  regard  is  to  be  paid  to  this  part  of  allrology. 
The  other  part,  which  is  csXXeA  judicial aflro/ogy,  is  Ifill 
far  more  illufive  and  ralh  than  the  former  :  and  having 
been  at  firll  the  ^vonderful  art  of  vifionaries,  it  after- 
wards became  that  of  impoftors  •,  a  very  common  fate 
with  all  thofe  chimerical  fciences,  of  which  we  lliall 
here  fpeak.  This  art  pretends  to  teach  the  method  of 
predifting  all  forts  of  events  that  fliall  happen  upon 
.the  earth,  as  well  fuch  as  relate  to  the  public  as  to  pri- 
vate perfons ;  and  that  by  the  fame  infpeclion  of  the 
Sars   an4    Donets    anjl  their   different   conftellalions. 


The  cabala  fignifies,  in  like  manner,  the  knowledge  of  Divination, 
things  that  are  above  the  moon,  as  the  celeltial  bodies         v  '     ■' 
and  their  intluences  j   and  in  this   lenfe   it  is   the   lame 
with  judicial  aitrology,  or  makes  a  part  of  it. 

2.  Horofcopy,  which  may  alfo  be  confidered  as  a  part 
of  allrolngy,  is  the  art  by  which  they  draw  a  figure, 
or  ccleftial  fchemc,  containing  the  12  houfes,  wherein 
they  mark  the  dilpofition  of  the  heavens  at  a  certain 
moment ;  for  example,  that  at  which  a  man  is  born,  in 
order  to  toretel  his  fortune,  or  the  incidents  of  his  life. 
In  a  word,  it  is  the  difpofition  of  the  ftars  and  planets 
at  the  moment  of  any  perfon's  birth.  But  as  there 
cannot  be  any  probable  or  polFible  relation  between 
the  cenftcllations  and  the  human  race,  all  the  principles 
they  lay  down,  and  the  prophecies  they  draw  from 
them,  are  chimerical,  falle,  abfurd,  and  a  criminal  im- 
pofition  on  mankind. 

3.  The  art  of  augury  confilled,  smong  the  ancient 
Romans,  in  oblerving  the  flight,  the  finging  and  eat- 
ing of  birds,  efpecially  fuch  as  were  held  facred.  See 
Augury. 

4.  The  equally  deceitful  art  of  karufpicy  confifted, 
on  the  contrary,  in  the  infpeftion  of  the  bowels  of  ani- 
mals, but  principally  of  viftiras  ;  and  from  thence  pre- 
di(Sling  grand  incidents  relative  to  the  republic,  and 
the  good  or  bad  events  of  its  enterprifes. 

5.  Aeromancy  was  the  art  of  divining  by  the  air. 
This  vain  fcience  has  alfo  come  to  us  from  the  Pagans  ; 
but  is  rejefted  by  reafon  as  well  as  Chriflianity,  as  falfi 
and  ablurd. 

6.  Pyromancy  is  a  divination  made  by  the  infpec- 
tion  of  a  flame,  either  by  obferving  to  which  fide  it 
turns,  or  by  throwing  into  it  fome  combuftible  matter, 
or  a  bladder  filled  with  wne,  or  any  thing  elfe  frora 
which  they  imagined  they  were  able  to  predidl. 

7.  Hydromancy  is  the  fuppofed  art  of  divining  by 
water.  The  Perfians,  according  to  Varro,  invented  it. 
Pythagoras  and  Numa  Pompilius  made  ufe  of  it ;  and 
we  flill  admire  the  like  wonderful  prognofticators. 

8.  Geomancy  was  a  divination  made  by  obferving  of 
cracks  or  clefts  in  the  earth.  It  was  alfo  performed 
by  points  made  on  paper,  or  any  other  fubftance,  at  a 
venture  ;  and  they  judged  of  future  events  from  the 
figures  that  refulted  from  thence.  This  was  certain- 
ly very  ridiculous ;  but  it  is  nothing  lefs  fo  to  pre- 
tend to  predift  future  events  by  the  infpeftion  of  the 
grounds  of  a  dilh  of  tea  or  coffee,  or  by  cards,  and 
many  other  like  matters. — Thus  have  defigning  men 
made  ufe  of  the  four  elements  to  deceive  their  credu- 
lous brethren. 

9.  Chiromancy  is  the  art  which  teaches  to  know, 
by  infpefting  the  hand,  not  only  the  inclinations  of 
a  man,  but  his  future  deftiny  alfo.  The  fools  or 
impoftors  who  pradtife  this  art  pretend  that  the  difr 
ferent  parts  or  the  lines  of  the  hand  have  a  relation 
to  the  internal  parts  of  the  body,  as  fome  to  the  heart, 
others  to  the  liver,  fpleen,  &c.  On  this  falfe  fupr 
pofition,  and  on  many  others  equally  extravagant, 
the  principles  of  chirom.ancy  are  founded  :  and  on 
which,  however,  feveral  authors,  as  Robert  FJud  an 
Englilhman,  Artemidorus,  M.  de  la  Chambre,  John 
of  Indagina,  and  many  others,  have  written  large  trev 
tifes. 

1  o.  Physiognomy,  or  physiognomency,  is  a  fcience  thit 
pretends    to   teach  the  nature,    the  temperament,    tl* 

underftapdingj. 
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Divi-'p,     underftanding,  and  the  inclinations  of  men,  by  the  in- 

Diving.     fpedlon  of  their  countenances,  nnd  is  therefore    v;ry 

'" — ''~~~'  little  lefs  frivolous  than  chiromancy,  thou.,h  Arirtotle, 

and  a  number  of  learned  men  after  him,  have  written 

cxprefs  treatifes  concerning  it. 

DIVINE,  fomething  relating  to  God.  The  word 
is  alfo  ufed,  figuratively,  for  any  thing  that  is  excellent, 
extraordinary,  and  that  I'eems  to  go  beyond  tlie  power 
of  nature  and  the  capacity  of  mankind.  In  which 
fenfe,  the  compafs,  telefcope,  clocks,  &c.  are  liud  to 
be  divine  invc-ntioiis :  Plato  is  called  tlie  divine  author^ 
the  divine  Flaw ;  and  the  fame  appellation  is  given  to 
Seneca  :  Hippocrates  is  called,  "  the  divine  old  man," 
di'jinus  fencx,  &c. 

DIVING,  the  art  or  ail  of  defcending  under  water 
to  confiderable  depths,  and  abiding  there  a  competent 
time. 

The  ufes  of  di%-ing  are  very  confiderable,  particular- 
ly in  the  fithiing   for  pearls,  corals,  fponges,  &c.     See 

PtARL-Fi/hillg,  &.C. 

There  have  b^en  various  methods  propofed,  and  ma- 
chines contrived,  to  render  the  bufinefs  of  diving  more 
fafe  and  eafy.  The  great  point  is  to  furniih  the  diver 
with  frefh  sir  ;  without  which,  he  muft  either  make  a 
Ihort  (lay  or  perith. 

Thofe  who  dive  for  fponges  in  the  Mediterranean, 
help  thcmfelves  by  carrying  down  fponges  dipt  in  oil 
in  their  mouths.  But  confidering  the  imall  quantity 
of  air  that  can  be  contained  in  the  pores  of  a  fponge, 
and  how  much  that  little  will  be  contracted  by  the 
preffure  of  the  incumbent  water,  fuch  a  lupply  cannot 
long  fublill  the  diver.  For  it  is  found  by  experiment, 
tliat  a  gallon  of  air  included  in  a  bladder,  and  by  a  pipe 
reciprocally  infpired  and  expired  by  the  lungs,  becomes 
unfit  for  refpiration  in  little  more  than  one  minute  of 
time.  For  though  its  elafticity  be  but  little  altered  in 
pafling  the  lungs,  yet  it  lofes  its  vivifying  fpirit,  and  is 
rendered  effete. 

In  eflfeft,  a  naked  diver,  Dr  Halley  aflures  us,  with- 
out a  fponge,  cannot  remain  above  a  couple  of  mi- 
nutes enclofed  in  water,  nor  much  longer  with  one, 
without  fuffocating  5  nor,  without  long  praftice,  near 
lb  long  ;  ordinary  perfons  beginning  to  ftitle  in  about 
half  a  minute.  Befides,  if  the  depth  be  confider- 
able, the  preflure  of  the  water  on  the  veffels  makes  the 
eyes  blood-fliotten,  and  frequently  occafions  a  fpitting 
of  blood. 

Hence,  where  there  has  been  occafion  to  continue 
long  at  the  bottom,  fome  have  contrived  double  flexible 
pipes,  to  circulate  air  down  into  a  cavity,  enclofing 
the  diver  as  with  armour,  both  to  furniih  air  and 
to  bear  off  the  prefTure  of  the  water,  and  give  leave 
to  his  breaft  to  dilate  upon  infpiration  ;  the  frefli  air 
being  forced  down  one  of  the  pipes  with  bellows,  and 
returning  by  the  other  of  them,  not  unlike  to  an  arte- 
ry and  vein. 

But  this  method  is  imprafticable  when  the  depth 
furpafies  three  fathoms ;  the  water  embracing  the  bare 
limbs  fo  clofely  as  to  obllruft  the  circulation  of-  the 
blood  in  them  ;  and  withal  prefTmg  fo  ftrongly  on  all 
the  junftures  where  the  armour  is  made  tight  with  lea- 
ther, that,  if  there  be  the  leafl  defeft  in  any  of  them, 
the  water  rullies  in,  and  inftantly  fills  the  whole  engine, 
to  the  great  danger  of  the  diver's  life. 

It  is  certain,  however,  that  people,  by  being  accu- 


ilo-.'ncd  to  the  water  from  their  infancy,  v,-ill  at  length 
be  enabled,  not  only  to  llay  rau"h  longer  under  water  " 
than  the  time  above  mentioned,  but  put  on  a  kind  of 
amphibious  nature,  fo  that  they  leem  to  have  the  ufe 
of  all  their  faculties  as  well  when  their  bodies  are  im- 
meried  in  water  as  when  they  are  on  dry  land.  Moft 
lavage  nations  are  remarkable  for  this.  According  to 
the  accounts  of  our  late  voyagers,  the  iiiliabitants  of 
the  fouth  I'ea  iflands  are  fuch  expert  divers,  that  when 
a  nail  or  any  piece  of  iron  was  throivn  overboard,  they 
would  inlfantly  jump  into  the  fca  after  it,  and  never 
failed  to  recover  it,  notwithllanding  the  quick  c'efcent 
of  the  metal.  Even  among  civilized  nations,  many  per- 
ions  have  been  found  capable  of  continuing  an  incre- 
dible length  of  time  below  water.  The  nioft  remark- 
able inftaiicc  of  this  kind  is  the  famous  Sicilian  diver 
Nicolo  Pefce.  The  authenticity  of  the  account,  in- 
deed, depends  entirely  on  the  authority  of  F.  Kircher. 
He  affures  us,  that  he  had  it  from  the  archives  of  the 
kinge  of  Sicily :  but,  notvvithilanding  this  aflertion, 
the  ivhole  hath  lb  much  of  the  marvellous  in  it,  that 
we  believe  there  are  few  who  will  not  look  upon  it  to 
have  been  exaggerated.  "  In  the  times  of  Frederic 
king  of  Sicily  (fays  Kircher),  there  lived  a  celebrated 
diver,  whofe  name  was  Nic/to/ar,  and  who,  from  his 
amazing  (kill  in  fwimming,  and  his  perfeverance  under 
water,  was  furnamed  the  Ji/h.  This  man  had  from  his 
infancy  been  ufed  to  the  fea  ;  and  earned  his  fcanty 
fubiillence  by  diving  for  corals  and  oyfters,  which  he 
fold  to  the  villagers  on  fliore.  His  long  acquaintance 
with  the  fea,  at  laft,  brought  it  to  be  almoll  his  natu- 
ral element.  He  was  frequently  knowni  to  fpend  five 
days  in  the  midft  of  the  waves,  without  any  other  pro- 
vifions  than  the  fiih  which  he  caught  there  and  ate 
raw.  He  often  fwam  over  from  Sicily  into  Calabria, 
a  tempeftuous  and  dangerous  palYage,  carrying  letters 
from  the  king.  He  was  frequently  known  to  fwim 
among  the  gulfs  of  the  Lipari  iflands,  noway  appre- 
henfive  of  danger. 

"  Some  mariners  out  at  fea,  one  day  obferved  forae- 
tliing  at  fome  diftance  from  them,  which  they  regard- 
ed as  a  fea  monfter  •,  but  upon  its  approacli  it  was 
known  to  be  Nicholas,  whom  they  took  into  their  fhip. 
When  they  afked  him  whither  he  was  going  in  fo  flor- 
my  and  rough  a  fea,  and  at  fuch  a  diltance  from  land, 
he  fhowed  them  a  packet  of  letters,  which  he  was  car- 
rying to  one  of  the  towns  of  Italy,  exaftly  done  up 
in  a  leather  bag,  in  fuch  a  manner  as  that  they  could 
not  be  wetted  by  the  fea.  He  kept  them  thus  com- 
pany for  fome  time  in  their  voyage,  converfing,  and 
a/king  queftions  j  and  after  eating  a  hearty  meal  with 
them,  he  took  his  leave,,  and,  jumping  into  the  fea,  pur- 
fued  his  voyage  alone. 

"  In  order  to  aid  thefe  powers  of  enduring  in  the 
deep,  nature  feemed  to  have  allifted  him  in  a  very  ex- 
traordinary manner  :  for  the  Ipaces  between  his  fingers 
and  toes  were  webbed,  as  in  a  goofe ;  and  his  ohell  be- 
came fo  very  capacious,  that  he  could  take  in,  at  one 
infpiration,  as  much  breath  as  would  ferve  him  for  a 
whole  day. 

"The  account  of  fo  extraordinary  a  perfon  did  not 
fail  to  reach  the  king  himfelf;  who  commanded  Ni- 
cholas to  be  brought  before  him.  It  was  no  eafy  mat- 
ter to  find  Nicholas,  who  generally  fpent  his  time  in 
the  foUtudes  of   the  deep  ;    but,    at    lall,  after   much 
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Divii-p;-  fearchlnj',  lie  ivas  foirid,  and  brouglit  before  liis  ina- 
""•si^—  jelly.  The  curnfity  of  this  monarch  had  been  long  ex- 
cited by  tlie  accounts  he  had  heard  of  the  bottom  of 
the  gulf  of  Charybdis ;  he  now  therefore  conceived, 
that  it  would  be  a  proper  opportunity  to  have  more 
certain  information.  He  therefore  commanded  our 
poor  diver  to  examine  the  bottom  of  this  dreadful 
Avhirlpool ;  and  as  an  incitement  to  his  obedience,  he 
ordered  a  golden  cup  to  be  flung  into  it.  Nicholas  was 
not  infenfible  of  the  danger  to  which  he  was  expofed  ; 
dangers  befl  known  only  to  himfelf  j  and  therefore  he 
prefumcd  to  rcmonftrate  :  but  the  hopes  of  the  reward, 
the  defire  of  pleafing  the  king,  and  the  plcafure  of 
fiiowing  his  ikill,  at  lall  pi-evailed.  He  inllantly  jump- 
ed into  the  gulf,  and  was  as  inftantly  fwallovved  up 
in  its  bofom.  He  continued  for  three  quarters  of  an 
hour  below  ;  during  which  time  the  king  and  his  at- 
tendants remained  on  Ihore,  anxious  for  his  fate  ;  but 
he  at  laft  appeared,  holding  the  cup  in  triumph  in  one 
hand,  and  making  his  way  good  among  the  waves  with 
the  other.  It  may  be  fuppofed  he  was  received  with 
applaufe  wheri  he  came  on  fhore  :  the  cup  was  made 
the  reward  of  his  adventure  ;  the  king  ordered  him  to 
be  taken  proper  care  of ;  and,  as  he  was  fomewhat  fa- 
tigued and  debilitated  by  his  labour,  after  a  hearty 
meal  he  was  put  to  bed,  and  permitted  to  refrelh  him- 
felf  by  fleeping. 

"  When  his  fpirits  were  thus  reftorcd,  he  ivas  again 
brought  to  fatisfy  the  king's  curiollty  ivith  a  narrative 
of  the  wonders  he  had  feen  ;  and  his  account  was  to 
the  following  effeft.  He  would  never,  he  faid,  have 
obeyed  the  king's  commands,  had  he  been  apprifed  of 
half  the  dangers  that  were  before  him.  There  were 
four  things,  he  faid,  which  rendered  the  gulf  dread- 
ful, not  only  to  men,  but  to  filhes  themfelves.  I.  The 
force  of  the  water  burfting  up  from  the  bottom,  which 
required  great  flrength  to  refilf.  2.  The  abruptnefs 
of  the  rocks  that  on  every  fide  threatened  deftruc- 
tion.  3.  The  force  of  the  whirlpool  dalhing  againft 
thofe  rocks.  And,  4.  The  number  and  magnitude 
of  the  polypous  fiih,  fome  of  which  appeared  as  large 
as  a  man  ;  and  which  everywhere  Ificking  againll 
the  rocks,  projefted  their  fibrous  arms  to  entangle 
hira.  Being  aflced  how  he  was  able  fo  readily  to  find 
the  cup  that  had  been  thrown  in,  he  replied,  that  it 
happened  to  be  flung  by  the  waves  into  the  cavity  of 
■A  rock  againft  which  he  himfelf  was  urged  in  his  de- 
fcent.  This  account,  hewever,  did  not  fatisfy  the 
king's  curiofity.  Being  requefled  to  venture  once 
more  into  the  gulf  for  further  difcoveries,  he  at  firlf 
refufed  :  but  the  king,  defirous  of  having  the  moft 
exaft  information  poffible  of  all  things  to  be  found 
in  the  gulf,  repeated  his  follcitations ;  and,  to  give 
them  ftill  greater  weight,  produced  a  larger  cup  than 
the  former,  and  added  alfo  a  purfe  of  gold.  Upon 
thefe  confiderations  the  unfortunate  diver  once  again 
plunged  into  the  whirlpool,  and  was  never  heard  of 
more." 

To  obviate  the  inconveniencies  of  diving  to  thofe 
who  have  not  the  extraordinary  powers  of  the  diver 
above  mentioned,  different  inftruments  have  been  con- 
trived. The  chief  of  thefe  is  the  diving-bell  ;  which 
is  moff  conveniently  made  in  form  of  a  truncated  cone, 
the  fraaller  bafe  being  clofed,  and  the  larger  open. 
It  is  to  be  paired  with  lead  j  and  fo  fufpended,  that 
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the  velTel  may  fink  full  of  air,  with  its  open  bafis  down-    Diving. 

ward,  and  as  near  as  may  be  in  a  fituation  parallel  to  """^^ 

the  horizon,  fo  as  to  clofc  with  the  fuiface  of  the  wa- 
ter all  at  once. 

Under  this  covercle  the  diver  fitting,  finks  doivn 
with  the  included  air  to  the  depth  deiired  :  and  if  the 
cavity  of  the  vefTel  contain  a  tun  of  water,  a  fingle 
man  may  remain  a  full  hour,  without  much  inconve- 
nience,  at  five  or  fix  fathoms  deep.  But  the  lower 
you  go,  Ifill  the  included  air  contraifs  itfelf  accord- 
ing to  the  weight  of  the  water  which  compreffes  it :  fo 
that  at  33  feet  deep  the  bell  becomes  half  full  of  wa- 
ter, the  prcfl'ure  of  the  incumbent  water  being  then 
equal  to  that  of  the  atmofphere ;  and  at  all  other 
depths  the  fpace  occupied  by  the  comprefled  air  in  th& 
upper  part  of  the  bell  will  be  to  the  under  part  of  its 
capacity  filled  with  water,  as  33  feet  to  the  furface 
of  the  water  in  the  bell  below  the  common  furface 
thereof.  And  this  condenfed  air  being  taken  in  with 
the  breath  foon  innnuates  itfelf  into  all  the  cavities  of 
the  body,  and  has  no  ill  effeft,  provided  the  bell  be 
permitted  to  defcend  fo  (lowly  as  to  allow  time  for 
that  purpofe.  One  inconvenience  that  attends  it,  is 
found  in  the  ears,  within  ^vhich  there  are  cavities  which 
open  only  outwards,  and  that  by  pores  fo  fmall  as  not 
to  give  admiffion  even  to  the  air  itfelf,  unlefs  they  be 
dilated  and  diftended  by  a  confiderable  force.  Hence, 
on  the  firft  delcent  of  the  bell,  a  prelfure  begins  to  be 
felt  on  the  ear ;  which,  by  degrees,  grows  painful, 
till  the  force  overcoming  the  obftacle,  what  conftrin- 
ges  thefe  pores  yields  to  the  preflTure,  and  letting  fome 
condenfed  air  flip  in,  prelently  eafe  enfues.  The  bell 
defcending  lower,  the  pain  is  renewed,  and  again  eafed 
in  the  lame  manner.  But  the  greateft  inconvenience 
of  this  engine  is,  that  the  water  entering  it,  contrafts 
the  bulk  of  air  into,  a  fmall  compafs,  it  foon  heats  and 
becomes  unfit  for  refpiration  ;  fo  that  there  is  a  necefli- 
ty  for  its  being  drawn  up  and  renewed. 

"  The  invention  of  this  bell,  (fays  Profeffor  Htc^- H!JI.  ef 
mann),  is  generally  afllgned  to  the  1 6th  century ;  Invent. 
and  I  am  of  opinion  that  it  was  little  known  before 
that  period.  We  read,  however,  that  in  the  time  of 
Arilfotle  divers  ufed  a  kind  of  kettle,  to  enable  them 
to  continue  longer  under  the  water  j  but  the  man- 
ner in  which  it  was  employed  is  not  clearly  defcri- 
bed.  The  oldeft  information  which  we  have  of  the 
ufe  of  the  diving-bell  in  Europe,  is  that  of  John 
Taifnier,  who  was  born  in  Hainault  in  1509,  and  had 
a  place  at  court  under  Chailes  V.  whom  he  attended 
on  his  voyage  to  Africa.  He  relates  in  what  man- 
ner he  faw  at  Toledo,  in  the  prefence  of  the  emperor 
and  feveral  thoufand  fpeflators,  two  Greeks  let  them- 
felves do^sm  under  water,  in  a  large  inverted  kettle, 
with  a  burning  light,  and  rofe  up  again  without  being 
wet.  It  appears  that  this  art  was  then  new  to  the 
emperor  and  the  Spaniards,  and  that  the  Greeks  were 
caufed  to  make  the  experiment  in  order  to  prove  the 
poflibility  of  it." 

"  When  the  Englifli,  in  1588,  difperfed  the  Spanifh 
fleet,  called  the  Invincible  Armada,  part  of  the  fliips 
went  to  the  bottom,  near  the  Ifle  of  Mull,  on  the  welt- 
em  coaft  of  Scotland  5  and  fome  of  thefe,  accordhig  to 
the  account  of  the  Spanilh  prifoners,  contained  great 
riches.  This  information  excited,  from  time  to  time, 
the  avarice  of  fpeculators,  and  gave  fife  to  feveral  at- 
tempts 
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Divniff.  tempts  to  procure  part  of  the  loft  treafure.  In  the 
— -\— —  year  1665,  a  perfoii  was  fo  fortunate  as  to  bring  up 
fome  cannon,  ivhich,  however,  were  not  fufticient  to 
defray  the  expences.  Of  thefe  attempts,  and  the  kind 
of  diving-bell  ufed  in  them,  the  reader  will  find  an  ac- 
count in  a  work,  printed  at  Rotterdam  in  1669,  and 
entitled  G.  Sinc/ari  Ars  nova  et  ?nagna  gravitatis  el  le- 
vitatis.  In  the  year  1680,  William  Phipps,  a  native 
of  America,  formed  a  projeft  for  fearching  and  unload- 
ing a  rich  Spaniih  fliip  funk  on  the  coaft  of  Hifpaniola  ; 
and  reprefented  his  plan  in  fuch  a  plauiible  manner,  that 
King  Charles  II.  gave  him  a  (hip,  and  furnilhed  him 
with  every  thing  necelTary  for  the  undertaking.  He 
fet  fail  in  the  year  1683;  but  being  unfuccefsful,  re- 
turned again  in  great  poverty,  though  with  a  firm  con- 
viilion  of  the  polTibiHty  of  his  fcheme.  By  a  fubfcrip- 
tion  promoted  chiedy  by  the  duke  of  Albemarle,  the 
fon  of  the  celebrated  Monk,  Phipps  was  enabled,  in 
1687,  to  try  his  fortune  once  more,  having  previoufly 
engaged  to  divide  the  profit  according  to  the  twenty 
fliares  of  which  the  fubfcription  confifted.  At  firft  all 
his  labour  proved  fruitlefs ;  but  at  lall,  when  his  pa- 
tience was  almoft  entirely  exhauft ed,  he  was  fo  lucky  as 
to  bring  up,  from  the  depth  of  fix  or  feven  fathoms,  fo 
much  treafure  that  he  returned  to  England  with  the 
value  of  two  hundred  thoufand  pounds  fterling.  Of 
this  fum  he  himfelf  got  about  fixteen,  others  fay  twenty 
tlioufand,  and  the  duke  ninety  thoufand  pounds.  After 
he  came  back,  fome  perfons  endeavoured  to  perfuade 
the  king  to  feize  both  the  ihip  and  the  cargo,  under 
a  pretence  that  Phipps,  when  he  folicited  for  his  ma- 
jefty's  permilhon,  had  not  given  accurate  information 
refpefting  the  bufinefs.  But  the  king  anfwered,  with 
much  greatnefs  of  mind,  that  he  knew  Phipps  to  be  an 
honell  man,  and  that  he  and  his  friends  Ihould  (hare  the 
whole  among  them  had  he  returned  with  double  the 
Value.  His  majefty  even  conferred  upon  him  the  ho- 
nour of  knighthood,  to  (lioiv  how  much  he  was  fatisfied 
with  his  conduft.  We  know  not  the  conftruftion  of 
Phipps's  apparatus  :  but  of  the  old  figures  of  a  diving- 
machine,  that  which  approaches  neareft  to  the  diving- 
bell  is  in  a  book  on  fortification  by  Lorini  ;  who  de- 
fcribes  a  fquare  box  bound  round  with  iron,  which  is 
£urni(hed  with  windows,  and  has  a  ftool  aifixed  to  it  for 
the  diver.  This  ingenious  contrivance  appears,  how- 
ever, to  be  older  than  that  Italian  ;  at  leaft  he  does  not 
pretend  to  be  the  inventor  of  it. 

"  In  the  year  161 7,  Francis  Kefsler  gave  a  defcription 
of  his  water-armour,  intended  alio  for  diving,  but  ivhich 
cannot  really  be  ufed  for  that  purpofe.  In  the  year 
1671,  Witfen  taught,  in  a  better  manner  than  any  of 
his  predeceffors,  the  conftruflion  and  ufe  of  the  di- 
ving-bell ;  but  he  is  much  mii^aken  when  he  fays  that 
it  was  invented  at  Amllerdam.  In  1 679  appeared, 
for  the  firft  time,  Borelli's  well  known  work  de  inolii 
animalium  ;  in  which  he  not  only  defcribed  the  diving- 
bell,  but  alfo  propofed  another,  the  impraflicibility 
of  which  was  (hewn  by  James  Bcrnouilli.  When 
Sturm  publilhed  his  Collegium  curiofum  in  1678,  he 
propofed  fome  hints  for  the  improvement  of  this  ma- 
chine, on  which  remarks  were  made  in  the  'journal 
des  Sfavans.'''' 

To  obviate  the  difiiculties  of  the  diving-bell,  Dr  Hal- 
ley,  contrived  fome  further  apparatus,  whereby  not  on- 
ly to  recruit  and  rtfreth  the  air  from  time  to  time,  but 
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alfo  to  keep  the  water  wholly  out  of  it  at  any  depth. 
The  manner  in  which  this  was  cffeifled,  he  relates  in 
the  following  words  : 

"  The  bell  I  made  ufe  of  was  of  wood,  containing 
about  60  cubic  feet  in  its  concavity  ;  and  was  of  the 
form  of  a  truncated  cone,  whofe  diameter  at  the  top  was 
three  feet,  and  at  the  bottom  five.  This  I  coated  with 
lead  fo  heavy  that  it  would  fink  empty  ;  and  I  diftri- 
buted  the  iveight  Co  about  its  bottom,  that  it  would  go 
down  in  a  perpendicular  direftion,  and  no  other.  In 
the  top  I  fixed  a  ftrong  but  clear  glafs,  as  a  ivindow, 
to  let  in  the  light  from  above  ;  and  likewife  a  cock  to 
let  out  the  hot  air  that  liad  been  breathed  ;  and  below, 
about  a  yard  under  \*ie  bell,  I  placed  a  ftage  which 
hung  by  three  ropes,  each  of  which  ivas  charged  ivith 
about  one  hundred  weiglit  to  keep  it  (ieady.  This 
machine  I  fufpended  from  the  maft  of  a  (hip  by  a  fprit, 
which  was  fufficiently  fecured  by  ftays  to  the  mart  head, 
and  was  direfted  by  braces  to  carry  it  overboard  clear 
of  the  (hip's  fide,  and  to  bring  it  again  within  board 
as  occafion  required. 

"  To  fupply  air  to  this  bell  when  under  water,  I 
caufed  a  couple  of  barrels  of  about  36  gallons  each  to 
be  cafed  with  lead,  fo  as  to  fink  empty  ;  each  of  them 
having  a  bung-hole  in  its  loweft  parts  to  let  in  the  wa- 
ter, as  the  air  in  them  condenfed  on  their  defcent  :  and 
to  let  it  out  again  when  they  were  drawn  up  full  from 
below.  And  to  a  hole  in  the  appermoft  part  of  thefe 
barrels,  I  fixed  a  leathern  trunk  or  hofe  well  liquored 
with  bees  was  and  oil,  and  long  enough  to  fall  below 
the  bung-hole,  being  kept  down  by  a  weight  append- 
ed :  fo  that  the  air  in  the  upper  part  of  the  barrels 
could  not  efcape,  unlefs  the  lower  ends  of  thefe  hofe 
were  firft  lifted  up. 

"  The  air-barrels  being  thus  prepared,  I  fitted  them 
with  tackle  proper  to  make  them  rife  and  fall  alternate- 
ly, after  the  manner  of  two  buckets  in  a  well  ;  which 
was  done  with  fo  much  eafe,  that  tuo  men,  with  lefs 
than  half  their  ftrength,  could  perform  all  the  labour  re- 
quired ;  and  in  their  defcent  they  were  direfled  by  lines 
fattened  to  the  under  edge  of  the  bell,  the  which  palled 
through  rings  on  both  fides  the  leathern  hofe  In  each 
barrel ;  fo  that.  Hiding  down  by  thefe  lines,  they  came 
radily  to  the  hand  of  a  man  who  ftood  on  the  ftage  on 
purpofe  to  receive  them,  and  to  take  up  the  ends  of 
the  hofe  into  the  bell.  Through  thefe  hofe,  as  foon 
as  their  ends  came  above  the  furface  of  the  n'ater  in 
the  barrels,  all  the  air  that  was  included  in  the  upper 
parts  of  them  was  blown  with  great  force  into  the  bell, 
whilft  the  water  entered  at  the  bung-holes  below,  and 
filled  them  ;  and  as  foon  as  the  air  of  one  barrel  had 
been  thus  received,  upon  a  fignal  given,  that  was  drawn 
up,  and  at  the  fame  time  the  other  defcended  ;  and, 
by  an  alternate  fucceffion,  furnKhed  air  fo  quick,  and 
in  fo  great  plenty,  that  I  myfelf  have  been  one  of  five 
who  have  been  together  at  the  bottom  in  nine  or  ten 
fathom  water,  for  above  an  hour  and  a  half  at  a  time, 
without  any  fort  of  111  confequence  ;  and  I  might  have 
continued  there  as  long  as  I  pleafed,  for  any  thing  that 
appeared  to  the  contrary.  Befides,  the  whole  cavity 
of  the  bell  was  kept  entirely  free  from  water,  fo  that  I 
fat  on  a  bench  which  was  diametrically  placed  near  the 
bottom,  wholly  drelTed,  with  all  my  clothes  on.  I 
only  obferved,  that  it  was  nece(Tary  to  be  let  down 
gradually  at  firft,   as  about   1 2  feet    at  a  time  ;    an^/ 

then; 
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Pivirg.  tlien  to  ftop  and  drive  out  the  air  tliat  entered,  by 
*  receiving  three  or   four   barrels   ot  frelli   air   before    I 

defcended  further.  But,  being  arrived  at  the  depth 
deiigned,  I  then  let  out  as  nuich  of  the  hot  air  that 
had  been  breathed,  as  each  barrel  would  rcplenilli 
■with  cool,  by  means  of  the  cock  at  the  top  of  the 
bell  ;  through  whofe  aperture,  though  very  fmall, 
the  air  would  ruih  wilh  io  much  violence,  as  to  make 
the  furf.ice  of  the  lea  boil,  and  to  cover  it  with  a 
white  foam,  notwithftanding  the  weight  of  the  water 
over  us. 

"  Thus  I  found  that  I  could  do  any  thing  that  re- 
quired to  be  done  juft  under  us  ;  and  that,  by  taking 
oft"  the  ftage,  I  could,  for  a  fpace  as  wide  as  the  cir- 
cuit of  the  bell  lay  the  bottom  of  the  fea  fo  far  dry, 
as  not  to  be  overlho^s  thereon.  And,  by  the  glals 
window,  io  much  light  was  tranfmitted,  that  when  the 
fea  ivas  clear,  and  eipecially  when  the  fun  ihone,  I 
""  could  fee  perfeftly  well  to  write  or  read  •,  much  more 

to  faften  or  lay  hold  on  any  thing  under  us  that  was 
to  be  taken  up.  And,  by  the  return  of  the  air-barrels, 
I  often  fent  up  orders  written  with  an  iron  pen,  on 
fmall  plates  of  lead,  direfting  how  to  move  us  from 
place  to  place  as  occafion  required.  At  other  times, 
ivlien  the  water  was  troubled  and  thick,  it  would 
be  as  dark  as  night  below;  but.  in  fuch  cafes  I  have 
been  able  to  keep  a  candle  burning  in  the  bell  as 
long  as  I  pleafed,  notwithftanding  the  great  expence 
of  air  necelTary  to  maintain  flame. — By  an  additional 
contrivance,  I  have  found  it  not  impraflicable,  for  a 
diver  to  go  out  of  an  engine  to  a  good  diftance  from 
it,  the  air  being  conveyed  to  him  with  a  continued 
ftream,  by  fmall  flexible  pipes ;  which  pipes  may  ferve 
as  a  clue,  to  direft  him  back  again  when  he  would  re- 
turn to  the  bell." 

Plate  CLXXVI.  fig.  I.  ftiows  Dr  Halley's  diving- 
bell,  with  the  divers  at  work.  DBLKRIMP  repre- 
fents  the  body  of  the  bell.  D,  the  glafs  which  ferves 
as  a  window.  B,  the  cock'  for  letting  out  the  air 
which  has  been  breathed.  LM,  the  feats.  C,  one  of 
the  air-barrels.  P,  H,  two  of  the  divers.  F,  another 
diver  at  a  diftance  from  the  bell,  and  breathing  through 
the  flexible  tube  K. — This  diver  is  fuppofed  to  have  a 
head-piece  of  lead,  made  to  fit  quite  clofe  about  his 
ftioulders  ;  this  head-piece  was  capable  of  containing  as 
much  air  as  would  iupply  him  for  a  minute  or  two. 
When  he  had  occafion  for  more  air,  he  turned  a  cock  at 
F,  by  which  means  a  communication  was  opened  with 
the  air  in  the  bell,  and  thus  he  could  receive  a  new  fup- 
■ply  at  pleafure. 

Since  the  invention  of  this  diving  machine^  there 
has  been  one  contrived  by  Mr  Triewald,  F.  R.  S.  and 
military  architeft  to  the  king  of  Sweden,  which  for  a 
iingle  perfon,  is  in  lome  relpeiSs  thought  to  be  more 
eligible  than  Dr  Halley's,  and  is  conftrufted  as  fol- 
lows :  AB  is  the  bell,  which  is  funk  by  lead  weights 
DD  hung  to  its  bottom.  This  bell  is  of  copper,  and 
tinned  all  over  in  the  iniide,  which  is  illuminated  by 
three  flrong  convex  lenfes,  G,  G,  G,  with  copper  lids 
H,  H,  H,  to  defend  them.  The  iron  ring  or  plate  E 
ferves  the  diver  to  lland  on  when  he  is  at  ^vork  ;  and  is 
fulpended  at  fuch  a  diftance  from  the  bottom  of  the 
bell  by  the  chains  F,  F,  F,  that  when  the  diver  ftands 
upright,  his  head  is  juft  above  the  water  in  the  bell, 
where  the  air  is  much  better  than  higher  up,  becaufe 

4 


it  is  colder,  and  confequently  more  fit  for  refpiration. 
But  as  the  diver  muft  always  be  within  the  bell,  and  ' 
his  head  of  courfe  in  the  upper  part,  the  inventor  has 
contrived,  that  even  there,  when  he  has  breathed  the 
hot  air  as  well  as  he  can,  he  may,  by  means  of  a  fpi- 
ral  copper  tube,  b  c,  placed  clofe  to  the  inftde  of  the 
bell,  draw  the  cooler  and  freflier  air  from  the  lower- 
moft  parts  ;  for  which  purpoi'e,  a  flexible  leather  tube, 
about  two  feet  long,  is  fixed  to  the  upper  end  of  the 
copper  tube  at  b  ;  and  to  the  other  end  of  this  tube  is 
fixed  an  ivory  mouth-piece,  by  which  the  diver  draws 
in  the  air. 

The  greateft  improvement,  however,  which  the  di- 
ving bell  ever  received,  or  probably  can  receive,  \vas 
from  the  late  Mr  Spalding  of  Edinburgh.  A  fefUon 
of  his  improved  diving-bell  is  reprefented  in  fig.  1, 
This  conftruiflion  is  defigned  to  remedy  fome  incon- 
veniences of  Dr  Halley's,  which  are  very  evident,  and 
of  very  dangerous  tendency.  Thefe  are,  i.  By  Dr 
Halley's  conftrudion,  the  finking  or  railing  of  the  bell 
depends  entirely  on  the  people  who  are  at  the  furface 
of  the  water  ;  and  as  the  bell  even  when  in  the  water 
has  a  very  confiderable  iveight,  the  raifing  it  not  only 
requires  a  great  deal  of  labour,  but  there  is  a  poffibility 
of  the  rope  breaking  by  which  it  is  railed,  and  thus 
every  perfon  in  the  bell  would  inevitably  perilh.  2.  As 
there  are,  in  many  places  of  the  fea,  rocks  which  lie 
at  a  confiderable  depth,  the  figure  of  which  cannot 
pofTibly  be  perceived  from  above,  there  is  danger  that 
fome  of  their  ragged  prominences  may  catch  hold 
of  one  of  the  edges  of  the  bell  in  its  defcent,  and 
thus  overiet  it  before  any  iignal  can  be  given  to  thofe 
above,  which  would  infallibly  be  attended  with  the 
deftruftion  of  the  people  in  the  bell ;  and  as  it  mufl 
always  be  unknown,  before  trial,  what  kind  of  a 
bottom  the  fea  has  in  any  place,  it  is  plain,  that 
without  iome  contrivance  to  obviate  this  laft  danger, 
the  defcent  in  Dr  Halley's  diving-bell  is  not  at  all 
eligible. 

How  thefe  inconveniences  are  remedied  by  Mr  Spal- 
ding's new  conftruftion  will  be  eafily  underftood  from 
the  following  defcription. — ABCD  reprefents  a  fec- 
tion  of  the  bell,  which  is  made  of  wood  ;  e,  e,  are  iron 
hooks,  by  means  of  which  it  is  fulpended  by  ropes 
t)  B  F  ;•,  and  Q^  A  E  R  c,  and  Q^S,  as  expreffed  in 
the  figure  ;  c,  c,  are  iron  hooks,  to  which  arc  appended 
lead  weights,  that  keep  the  mouth  of  the  bell  always 
parallel  to  the  furface  of  the  water  whether  the  ma- 
chine taken  altogether  is  lighter  or  heavier  than  an 
equal  bulk  of  water.  By  thefe  weights  alone,  how- 
ever, the  bell  would  not  fink  ;  another  is  therei ore 
added,  reprel'ented  at  L  ;  and  which  can  be  railed  or 
lowered  at  pleafure,  by  means  of  a  rope  pafling  over  the 
pulley  a,  and  fafte-.ed  to  one  of  the  fides  of  the  bell  at 
M.  As  the  bell  defcends,  this  weight,  called  by  Mr 
Spalding  the  balance-weight,  hangs  down  a  confider- 
able way  below  the  mouth  of  the  bell.  In  cafe  the 
edge  of  the  bell  is  catched  by  any  obftacle,  the  balance- 
weight  is  immediately  lowered  down  fo  that  it  may  reft 
upon  the  bottom.  By  this  means  the  bell  is  lightened 
fo  that  all  danger  of  ovcrfctting  is  removed  j  for  being 
lighter,  without  the  balance-weight,  than  an  equal  bulk 
of  water,  it  is  evident  that  the  bell  will  rife,  as  well  as 
the  length  of  the  rope  affixed  to  the  balance-weight 
will  allow  it.     This  weight,  therefore,  will  ferve  as  a 
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Divbp.     kind  of  anclior  to  keep  the  bell  at  any  particular  depth 

" ^  which  the  divers  may  think  neceffiry  •,  or  by  pulling  it 

quite  up,  the   defcent   may  be  continued  to  the  very 
bottom. 

By  another  very  ingenious  contrivance,  Mr  Spald- 
ina;  rendered  it  polfible  for  the  divers  to  raife  the  bell, 
with  all  the  weights  appended  to  it,  even  to  the  fur- 
face,  or  to  flop  at  any  particular  depth,  as  they  think 
proper ;  and  thus  they  could  ftill  be  lafe,  even  though 
the  rope  deligned  for  pulling  up  the  bell  was  broke. 
For  this  purpofe  the  bell  is  divided  into  two  cavities, 
both  of  which  are  made  as  tight  as  poffible.  Jult 
»bove  the  fecond  bottom  EF,  are  fraall  flits  in  the  fides 
of  the  bell ;  through  ivhich  the  water  entering  as  the 
bell  defcends,  difplaces  the  air  originally  contained  in 
this  cavity,  ^vhich  flies  out  at  the  upper  orifice  of  the 
cock  GH.  When  this  is  done,  the  divers  turn  the 
handle  G,  which  flops  the  cock  •,  fo  that  if  any  more 
air  was  to  get  into  the  cavity  AEFD,  it  could  not 
Iringer  be  difcharged  through  the  orifice  H  as  before. 
■  hen  this  cavity  is  full  of  water,  the  bell  finks  ;  but, 
when  a  confiderable  quantity  of  air  is  admitted,  it 
riles.  If,  therefore,  the  divers  have  a  mind  to  raife 
themfelves,  they  turn  the  fmall  cock  g,  by  which  a 
communication  is  made  between  the  upper  and  under 
cavities  of  the  bell.  The  confequence  of  this  is,  that  a 
quantity  of  air  immediately  enters  the  upper  cavity, 
forces  out  a  quantity  of  the  water  contained  in  it,  and 
thus  renders  the  bell  lighter  by  the  whole  weight  of 
the  water  which  is  difplaced.  Thus,  if  a  certain  quan- 
tity of  air  is  admitted  into  the  upper  cavity,  the  bell 
will  defccnd  very  flowly  ;  if  a  greater  quantity,  it  will 
neither  afcend  nor  defcend,  but  remain  ftationary  ;  and 
if  a  larger  quantity  of  air  is  ftill  admitted,  it  will  arife 
to  the  top.  It  is  to  be  obferved,  however,  that  the 
air  which  is  thus  let  out  into  the  upper  cavity  muil  be 
immediately  replaced  from  the  air-barrel  ;  and  the  air 
is  to  be  let  out  very  flowly,  or  the  bell  will  rife  to  the 
top  with  fo  great  velocity  that  the  divers  will  be  in 
danger  of  being  ftiaken  out  of  their  feats.  But,  by 
following  thefe  diretlions,  every  pofllble  accident  may 
be  prevented,  and  people  may  defcend  to  great  depths 
without  the  leaft  apprehenfion  of  danger.  The  bell 
alfo  becomes  fo  ealily  manageable  in  the  water,  that  it 
may  be  conducted  from  one  place  to  another  by  a  fmall 
boat  with  the  greatefl  eafe,  and  with  perfeft  fafety  to 
thofe  who  are  in  it. 

Inflead  of  wooden  feats  ufed  by  Dr  Halley,  Mr 
Spalding  made  ufe  of  ropes  fufpended  by  hooks  b  b  b  ; 
and  on  thefe  ropes  the  divers  may  fit  without  any  in- 
convenience. I  and  K  are  two  windows  made  of  thick 
flrong  glafs,  for  admitting  light  to  the  divers.  N  re- 
prefenti  an  air-cafli  with  its  tackle,  and  OCP  the  flex- 
ible pipe  through  which  the  air  is  admitted  to  the  bell. 
In  the  afcent  and  defcent  of  this  c:dk  the  pipe  is  kept 
down  by  a  fmall  weight  appended,  as  in  Dr  Halley's 
machine.  R  is  a  fmall  cock  by  which  the  hot  air  is 
difcharged  as  often  as  it  becomes  troublefome.  Fig.  4. 
is  a  reprefentation  of  the  whole  diving  apparatus,  which 
it  is  hoped  will  be  readily  underflood  without  any  fur- 
ther explanation.  Two  air-barrels  are  reprefented  in 
this  figure  ;  but  Mr  Spalding  was  of  opinion,  that  one 
capable  of  containing  30  gallons  is  fufticient  for  an  or- 
dinary machine. 
Vol.  VII.  Part  I. 


Diving- 
BUddei 


We  are  told  of  another  method  put  in  pra^ice  by 
a  gentleman  of  Devonfliire.  He  has  contrived  a  large 
cafe  of  Ih-ong  leather,  perfeftly  water-proof,  _  which  oivifibility. 
mav  hold  about  half  a  hoglhead  of  air.  This  is  fo  ^_y— ' 
contrived,  that,  when  he  fliuts  hinifelf  up  in  this  cafe, 
he  may  walk  at  the  bottom  of  the  fea,  and  go  into  any 
part  of  a  wrecked  veffel,  and  deliver  out  the  goods. — 
This  method,  we  are  told,  he  has  praclifed  for  many 
years  and  has  thus  acquired  a  large  fortune.  It 
would  be  a  confiderable  improvement  on  this  machine 
to  condenfe  the  air  in  it  as  much  as  poflible  before  the 
diver  defcended  ;  as  he  would  thus  be  furnilhcd  with 
an  atmofphere  endued  with  elaflicity  fuflicient  to  refill 
tlie  weight  of  the  water,  \vhich  otherwife  would  fqueeze 
his  cafe  into  much  lefs  room  than  it  originally  took  up. 
The  condenfed  air  alfo  would  ferve  for  refpiration  a 
much  longer  time  than  that  which  is  in  its  ordinary 
ftate. 

DiriNG-Bladder,  a  machine  invented  by  Borelli, 
and  by  him  plleferred,  though  without  any  good  rea- 
fon,  to  the  diving-bell.  It  is  a  globular  veffel  of  brafs 
or  copper,  about  two  feet  in  diameter,  which  contains 
the  diver's  head.  It  is  fixed  to  a  goat's  {kin  habit  ex- 
actly fitted  to  his  perfon.  Within  the  veffel  arc  pipes  j 
by  means  of  which  a  circulation  of  air  is  contrived  ; 
and  the  perfon  carries  an  air-pump  by  his  fide  by 
which  he  can  make  himfelf  heavier  or  lighter,  as  fiflies 
do  by  contrading  or  dilating  their  air-bladder.  By 
this  means  he  thought  all  the  objedlions  to  which 
other  diving  machines  are  liable  were  entirely  obviated, 
.  and  particularly  that  of  want  of  air  •,  the  air  which  had 
been  breathed,  being,  a.s  he  imagined,  deprived  of  its 
noxious  qualities  by  circulating  through  the  pipes. 
Thefe  advantages,  however,  it  is  evident,  are  only  ima-  - 

ginary.  The  diver's  limbs,  being  defended  from  the 
preffure  of  the  water  only  by  a  goat's  fliin,  would  in- 
fallibly be  cruftied,  if  he  defcended  to  any  confiderable 
depth  ;  and  from  the  difcoveries  no^v  made  by  Dr 
Prieftley  and  others,  it  is  abundantly  evident,  that  air, 
which  is  once  rendered  foul  by  breathing,  cannot  in 
any  degree  be  reflored  by  circulation  through  pipes. 
Concerning  the  ufe  of  copper  machines  in  geaeral,  Mr 
Spalding  favoured  us  with  the  foUoiving  curious  ob- 
fervation,  namely,  That  when  a  perfon  has  breathed 
in  them  a  few  minutes,  he  feels  in  his  mouth  a  very 
difagreeable  braffy  tafte,  which  continues  all  the  time 
he  remains  in  the  veffel  ;  fo  that,  on  this  account, 
copper  feems  by  no  means  an  eligible  material.  This 
tafte  moft  probably  arifes  from  the  aflion  of  the  al- 
kalefcent  effluvia  of  the  body  upon  the  copper  ;  for 
volatile  alkali  is  a  flrong  diffolvent  of  this  metal  :  but 
how  thefe  effluvia  volatihze  the  copper  in  fuch  a  man- 
ner  as  to  make  the  tafte  of  it  fenfible  in  the  mouth,  it 
is  not  eafy  to  fay. 

DIVINITY,  properly  fignifies  the  nature,  quality, 
and  effence  of  God. 

Divinity  is  alfo  ufed  in  the  fame  fenfe  with  theo- 
logy. 

DIVISIBILITY,  that  property  by  which  the  par- 
ticles of  matter  in  all  bodies  are  capable  of  a  feparation 
or  difunion  from  each  other. 

The  Peripatetics  and   Cartefians  hold  divifibility   to 

be  an  affeftion  of  all  matter.     The  Epicureans,  again, 

allow   it   to  agree  to  every  phyfical  continuum  ;    but 

N  n  they 
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"Divifihility  they  deny  that  this  affeillon   agrees  to  all  bodies,   for 
»         the  primary  corpufcles  or  atoms  they  maintain  to  be 
gerfei^Tly  infccable  and  indiviiible. 

As  it  is  evident  that  body  is  extended,  fo  it  is  no 
lefs  evident  that  it  is  divifible  ;  for  ihice  no  two  par- 
ticles of  matter  can  exift  in  the  fame  place,  it  follows, 
that  they  are  really  diftinft  from  each  other  ;  ^vhich  is 
all  that  is  meant  by  being  divifible.  In  this  fenfe  the 
lead  conceivable  particle  muil  ftill  be  divliible,  fince  it 
will  confift  of  parts  which  will  be  really  diftincl.  To 
illuftrate  this  by  a  familiar  inftance.  I-et  the  leall  ima- 
ginable piece  of  matter  be  conceived  lying  on  a  fmooth 
plain  furface,  it  is  evident  the  lurfacc  will  not  touch 
it  everywhere  ;  thofe  parts,  therefore,  which  it  does  not 
touch  may  be  fuppofed  feparable  from  the  others,  and 
fo  on  as  far  as  we  pleafe  ;  and  this  is  all  that  is  meant 
when  we  fay  matter  is  infinitely  divifible. 

The  infinite  divifibility  of  mathematical  quantity  is 
demonflrated  thus  geometrically.  Suppofe  the  line 
AC  perpendicular  to  BF  ;  and  another,  as  GH,  at  a 
fmall  dillance  from  it,  aUb  perpendicular  to  the  fame 
line  ;  with  the  centres  CCC,  &c.  defcribe  circles  cut- 
ting the  line  GH  in  the  points  e  e  e,  &c.  Now  the 
greater  the  radius  AC  is,  the  lefs  is  the  part  e  H. 
But  the  radius  rnay  be  augmented  in  infinitum  ;  fo 
long,  therefore,  the  part  e  H  may  be  divided  into  ftill 
lefs  portions ;  confequently  it  may  be  divided  in  in- 
finitum. 

All  that  is  fuppofed  in  ftrift  geometry  (fays  Mr 
Maclaurin)  concerning  the  divifibility  of  magnitude, 
amounts  to  no  more  than  that  a  given  magnitude  may 
be  conceived  to  be  divided  into  a  number  of  parts  equal 
to  any  given  or  propofed  number.  It  is  true,  that  the 
number  of  parts  into  which  a  given  magnitude  may  be 
conceived  to  be  divided,  is  not  to  be  fixed  or  limited, 
becaufe  no  given  number  is  fo  great  but  a  greater  may 
be  conceived  and  afligned  ;  but  there  is  not,  therefore, 
any  neceffity  of  fuppofing  the  number  of  parts  aftually 
infinite  ;  and  if  fome  have  drawn  very  abftrufe  confe- 
quences  from  fuch  a  fuppofition,  yet  geometry  ought 
viot  to  be  loaded  ^vith  them. 

How  far  matter  may  actually  be  divided,  may  in 
fome  meafure  be  conceived  from  hence,  that  a  piece  of 
wire  gilt  with  fo  fmall  a  quantity  as  eight  grains  of 
gold,  may  be  drawn  out  to  a  length  of  13,000  feet, 
the  whole  furface  of  it  ftill  remaining  covered  ivith 
gold.  We  have  alfo  a  furprifing  inllance  of  the  mi- 
nutenefs  of  fome  parts  of  matter  from  the  nature  of 
light  and  vifion.  Let  a  candle  be  lighted,  and  placed 
in  an  open  plain,  it  will  then  be  vifible  two  miles  round ; 
and  confequently,  was  it  placed  two  miles  above  the 
ilirface  of  the  earth,  it  would  fill  with  luminous  par- 
ticles a  fpher&  whofe  diameter  was  four  miles,  and  that 
before  it  had  loft  any  fenfible  part  of  its  weight.  A 
quantity  of  vitriol  being  diffolved,  and  mixed  with 
9000  times  as  much  water,  will  tinge  the  whole  ;  con- 
fequently will  be  divided  into  as  many  part's  as  there 
are  vifible  portions  of  matter  in  that  quantity  of  water 
There  are  perfumes,  which,  without  a  fenfible  dimi- 
nution  of  their  quantity,  fhall  fill  a  very  large  fpace 
with  their  odoriferous  particles  ;  which  muft  therefore 
he  of  an  inconceivable  fmallnefs,  fince  there  will  be  a 
fufficient  number  in  every  part  of  that  fpace  fenfibly 
to  afie<?l  the  organ  of  fraeUing.  Dr  Keill  demonftrates, 
that  any  particle  of  matter,  how  fmall  foever,  and  any 


finite  fpace,  how  large  foever,  being  given,  It  is  poflible   Divifion. 

for  that  fmall  particle  of  matter  to  be  diffufed  throuo-h  ' v~— 

all  tliat  Ipace,  and  to  fill  it  in  fuch  a  manner,  as  that 
there  fliall  be  no  pore  in  it  whofe  diameter  ftiall  e.-cceed 
any  given  line. 

The  chief  objeftions  againft  the  divifibility  of  mat- 
ter in  infinitum  are,  That  an  infinite  cannot  be  con- 
tained by  a  finite  ;  and  that  it  follows  from  a  divifibili- 
ty  in  infinitum,  either  that  all  bodies  are  equal,  or  that 
one  infinit-e  is  greater  than  another.  But  the  aniwer 
to  thefe  is  ealy  ;  for  the  properties  of  a  determined 
quantity  are  not  to  be  attributed  to  an  infinite  confider- 
ed  in  a  general  fenfe  ;  and  who  has  ever  proved  that 
there  could  not  be  an  infinite  number  of  infinitely  fmall 
parts  in  a  finite  quantity,  or  that  all  infinites  are  equal  ? 
The  contrary  is  demonftrated  by  mathematicians  in  in- 
numerable inftances.  See  the  article  Ikfixity,  and 
'i'  Gravefande  E/em.  Mathem.  1.  i.  c.  4. 

DIVISION,  in  general,  is  the  feparating  a  thing 
into  two  or  more  parts. 

Mechanical  Div mot! ,  fignifies  that  feparation  which 
is  occafioned  in  the  parts  of  a  body  by  help  of  mecha- 
nical inftruments. — '\  he  mechanical  divifion  of  bodies 
does  indeed  feparate  them  into  fraaller,  homogeneous, 
fimilar  parts  5  but  this  feparation  cannot  extend  to  the 
primary  integrant  molecules  of  any  body  ;  and  confe- 
quently is  incapable  of  breaking  what  is  properly  call- 
ed their  aggregation ;  alfo,  no  union  is  formed  betwixt 
the  divided  and  dividing  bodies,  in  which  refpedl  di- 
vifion efientially  differs  from  diflTolutian. 

Divifion  is  not  properly  a  chemical  operation.  It  is 
only  employed  preparatorily  to  facilitate  other  opera- 
tions, and  particularly  folution.  For  this  purpofe  it 
is  very  ufeful,  as  it  increafes  the  quantity  of  furface, 
and  confequently  the  points  of  contact  of  any  body. — 
Different  methods  ai-e  ufed  to  divide  bodies  according 
to  their  nature.  Thoie  which  are  tenacious  and  elaftic, 
as  horns  and  gums,  require  to  be  cut,  rafped,  or  filed. 
Metals,  becaule  of  their  duflility,  require  the  fame 
treatment  :  but  as  they  are  alfo  fufible,  they  may  be 
quickly  and  conveniently  reduced  into  grains  fmall 
enough  for  moft  operations,  by  pouring  them,  wlien 
melted,  into  water.  AH  brittle  bodies  may  be  redu- 
ced conveniently  into  fine  parts  by  being  bruifcd  in  a 
mortar  with  a  peftle.  Very  hard  bodies,  fuch  as  glafs, 
cryftals,  ftones,  particularly  thofe  of  the  vitrifiable 
kind,  before  they  are  pounded,  ought  to  be  plimgcd 
when  red  hot  into  water,  by  which  the>'  are  fpht  and 
cracked,  and  rendered  more  eafily  pulverable.  Bodies 
of  this  kind  may  alfo  be  bruifed  or  ground  by  means 
of  a  hard  and  tlat  ftone,  upon  which  the  matter  is  to 
be  put,  and  bruifed  by  another  hard  ftone  fo  fmall  as 
to  be  held  and  moved  upon  the  larger  ftone  with  the 
hand.  The  larger  ftone  is  called  a  porfihiiry,  from  its 
being  generally  of  that  kind  of  flone  ;  and  the  opera- 
tion is  called  porphyn'zalion.  Inftead  of  porphyriza- 
tion,  a  mill  may  be  ufed,  compofed  of  a  hard  grit 
millftone,  moving  round  upon  another  ftone  of  the 
feme  kind,  which  muft  be  fixed  :  in  the  upper  ftone  is 
a  groove  or  channel,  through  which  the  matter  to  be 
ground  pafTes.  By  this  method  a  fubftance  may  be 
more  quickly  reduced  to  a  fine  powder  than  by  por- 
phyrizalion.  But  thefe  mills  can-  be  only  employed 
for  conficierable  quantities  of  matter. 

Thefe  methods  of  mechanically  dividing  bodies  are 
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Diviilon  attended  with  fome  praftical  iiiconvenlences ;  the  moft 
conlldcrable  of  nhich  is,  that  fome  parts  of  the  divid- 
^  ing  inllruments  aie  always  ilruck.  off,  and  mixed  with 
the  matter  to  be  divided.  This  may  greatly  affeft  the 
operations.  For  inftance,  in  liniments  of  iron  and  cop- 
per furnilh  metallic  colouring  particles,  and  copper  is 
very  prejudicial  to  health.  Porphyry  is  coloured  by  a 
reddirti  brouTi  matter,  ivhich  injures  the  colour  of 
cryftal  glaffes,  enamels,  and  porcelains  made  with  mat- 
ters ground  upon  this  done.  Thefe  matters  therefore 
mult  be  cleanied  after  their  porphyrization,  or  elfe  no 
inftruments  capable  of  injuring  the  intended  operations 
ought  to  be  employed.  Thus,  for  the  preparation  of 
all  medicines  to  be  taken  internally,  no  copper  inftru- 
ments, as  mortars,  peftles,  &c.  ought  to  be  ufed  •,  thofe 
made  of  iron  are  preferable  :  and,  inftead  of  porphyries, 
mortars,  grinding  llones  and  millftones  made  of  hard 
and  ivhite  ftones,  ought  to  be  employed  for  iubllances 
which  are  to  enter  into  the  compofition  of  enamels, 
cryftal  glafs,  and  porcelain,  the  whitenefs  of  which  is 
a  moll  neceffary  quality. 

Division',  in  Algebra.     See  Algebra. 

Division,  in  Arithmetic.  See  Arithstetic,  N" 
II. 

DirisioNS  of  an  Army,  in  the  military  art,  the 
feveral  brigades  and  fquadrons  into  which  it  is  can- 
toned. 

DiyisioNS  of  a  Battalion,  are  the  feveral  platoons  in- 
to which  it  is  divided  in  marching  or  firing,  each  of 
which  is  commanded  by  an  officer. 

Division,  in  fea  affairs,  a  felefl;  number  o'^  Ihlps  in 
a  fleet  or  fquadron  of  men  of  war,  dillinguilhed  by  a 
particular  flag  or  pendant,  and  ufually  commanded  by 
a  general  officer.  A  fquadron  is  commonly  ranged 
into  three  divifions,  the  commanding  officer  of  which 
is  always  ftationed  in  the  centre. 

When  a  fleet  confills  of  60  fail  of  the  line,  that  is, 
of  fhips  having  at  leall  60  cannon  each,  the  admiral 
divides  it  into  three  fquadrons,  each  of  which  has  its 
divifions  and  commanding  officers.  Each  fquadron 
has  its  proper  colours,  according  to  the  rank  of  the 
admiral  who  commands  it,  and  every  divifion  its  proper 
maft.  Thus  the  white  flag  denotes  the  firft  divifion  of 
France  ;  the  white  and  blue  the  fecond  ;  and  the  third 
is  charaderized  by  the  blue.  In  Britain,  the  firft  ad- 
miral, or  the  admiral  of  the  fleet,  difplays  the  union 
flag  at  the  main-top-maft  head  ;  next  follows  the  white 
flag  with  St  George's  crofs  ;  and  afterwards  the  blue. 

The  private  (hips  carry  pendants  of  the  fame  colour 
with  their  refpeflive  fquadrons  at  the  mail  of  their 
particular  divifions  •,  fo  that  the  laft  ffiip  in  the  divifion 
of  the  blue  fquadron  carries  a  blue  pendant  at  her 
mizen-top-maft  head. 

DIVISOR,  in  Arithmetic.  See  Arithmetic,  N° 
II. 

DIUM,  in  Ancient  Geography,  a  town  of  Chalci- 
dice  in  Macedonia,  near  Mount  Athos.  Alfa  a  pro- 
montory of  Crete,  on  the  north  fide  of  the  ifland. — A 
third  Dium,  a  promontory  of  Euboea  ;  or  a  town  of 
that  name  in  Euboea,  near  the  promontory  Cenaeum, 
on  the  north-weft  fide  of  the  illand,  called  alfo  Dia. — 
A  fourth  Dium  in  Pieria  of  Macedonia,  on  the  weft 
fide  of  the  Sinus  Therraaicus.  Strabo  and  Livy  place 
it  on  the  borders  of  Pieria  to  the  fouth,  at  the  foot  of 
Mount    Olympus   towards    Theflaly.     That  it  was  a 


fplendid  city,  appears  from  Polybius ;  who  relates,  that 
its  gymnafium  and  wall  were  overthrown  by  the  JEto- 
lians.  From  which  overthrow,  however,  it  again  reco- 
vered, Alexander  adding  new  fplendourto  it,  by  the  brafs 
Ilatues  caft  by  Lyfippus,  and  ere(fled  there  in  memory 
oi  the  flain  at  the  Granicus  :  an  ornament  which  was 
continued  down  to  the  time  of  the  Romans  ;  who  made 
it  a  colony,  called  Dienjis. — A  fifth  Dium  beyond  Jor- 
dan, near  Pella  in  the  Pirasa. 

DIVODURUM,  in  Ancient  Geography,  a  town  of 
the  Mediomatrici,  in  Gallia  Belgica  ;  fituated  on  the 
Mofelle,  on  the  fpot  where  now  Metz  ftands  •,  now  a 
city  of  Lorrain.      E.  Long.  6.  o.  N.  Lat.  49.  16. 

DIVORCE,  a  breach  or  diffolution  of  the  bond  of 
marriage.     See  Marriage,  and  L.A.VV  Index. 

Divorce  is  of  two  kinds  :  the  one  a  vinculo  matri- 
monii, which  alone  is  properly  divorce ;  the  other,  i 
menfa  et  thoro,  "  a  feparation  from  bed  and  board." 

The  woman  divorced  a  vinculo  matrimonii  receives 
all  again  that  ftie  brought  with  her  :  the  other  has  a 
fuitable  feparate  maintenance  allowed  her  out  of  her 
huffiand's  effeiEls.  The  firft  only  happens  through 
fome  eflential  impediment,  as  confanguinity  er  affinity 
ivithin  the  degrees  forbidden,  pre-contradl,  impotency, 
adultery,  &c.  of  which  impediments  the  canon  law 
allows  14,  comprehended  in  thefe  verfes  : 

Error,  conditio,  votum,  cognatio,  crimen, 
Cultus,  difparitas,  vis,  ordo,  ligamen,  hone/las^ 
Sijis  ajinis,  fi forte  coire  neijuibis. 
Si  parochi  et  duplicis  defit  prirfentia  te/lis, 
Raptavejst  mulier,  nee  parti  reddita  tuta. 

Divorce  is  a  fpiritual  judgment,  and  therefore  is  paf- 
fed  in  the  fpiritual  court.  Under  the  old  law,  the  wo- 
man divorced  was  to  have  of  her  huftiand  a  writing, 
as  St  Jerome  and  Jofephus  teftify,  to  this  cffeft  :  1  pro- 
mife,  that  hereafter  I  will  lay  no  claim  to  thee ;  which 
was  called  a  bill  of  divorce. 

Divorce  was  allowed  of  in  great  latitude  both  among 
the  Pagans  and  Jews.  At  Rome,  barrennefs,  age, 
difeafe,  madnefs,  and  banilhment,  were  the  ordinary 
caufes  of  divorce.  Spurius  Carvilius,  between  530  and 
6  DO  years  after  the  building  of  Rome,  under  tlie  con- 
fuhhip  of  M.  Attilius  and  P.  Valerius,  was  the  firft 
who  put  away  his  wife  becaufe  flie  was  barren  ;  though 
Plutarch,  in  his  Roman  Q^uefiions,  maintains,  that  Do- 
mitian  was  the  firft  who  permitted  divorce.  Juftinian 
afterwards  added  impotence,  a  vow  of  chaftity,  and 
the  proieffion  of  a  monaftic  life,  as  valid  reafons  of  di- 
vorce. 

The  Roman  lawyers  diftinguifli  between  repudium 
and  dtvortium  ;  making  the  former  to  be  the  breaking 
of  a  contraft  or  efpoufal,  and  the  latter  feparation  af- 
ter matrimony.  Romulus  enafted  a  fevere  law,  which 
fuffered  not  a  wife  to  leave  her  hulhand,  but  gave  the 
man  the  liberty  of  turning  oft'  his  wife,  either  upon 
poifbning  her  children,  counterfeiting  his  private  keys, 
or  for  the  crime  of  adultery  ;  but  if  the  hulhand  on 
any  other  occafion  put  her  away,  he  ordered  one  moiety 
of  his  eftate  for  the  wife,  and  the  other  to  the  goddefs 
Ceres  ;  befides  an  atopement  to  the  gods  of  the  earth. 
H  wever,  in  later  times,  the  women  as  well  as  the  men 
might  fue  a  divorce.  The  common  way  of  divorcing 
was  by  fending  a  bill  to  the  woman,  containing  the  rea- 
fons of  feparation,  and  the  tender  of  all  her  goods  which 
N  n  2  ftie 
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(lie  brought  with  her:  and  this  was  called  repiidium 
tnhtere  i  or  elie  it  was  perfonncd  in  her  prcfence,  and 
before  leven  witueffes,  and  accompanied  with  the  for- 
malities of  tearing  the  writings,  refunding  the  portion, 
taking  away  the  keys,  and  turning  the  woman  out  of 
doors. 

The  Grecian  laws  concerning  divorces  were  differ- 
ent :  Tlie  Cretans  allowed  divorce  to  any  man  that 
was  afraid  of  having  too  many  children.  The  Spartans 
fcldom  divorced  their  wives  •,  and  it  was  extremely 
fcandalous  for  a  womati  to  depart  from  her  hufband. 
The  Athenians  allowed  divorce  on  very  fmall  grounds, 
by  a  bill,  containing  the  reafon  of  the  divorce,  and  ap- 
proved, if  the  party  appealed,  by  the  chief  magiftrate  j 
and  women  alfo  were  allowed  to  leave  their  hulhands 
on  juft  occafions.  Perfons  divorcing  their  wives  were 
obliged  to  return  their  portions  ;  otherwife,  the  Athe- 
nian laws  obliged  them  to  pay  nine  oboli  a  month  tor 
alimony.  The  terms  exprelTmg  the  feparation  of  men 
and  women  from  each  other  were  different  ;  the  men 
were  laid  affoa-s^srav  or  axoAsuEiii,  to  difmifs  their 
wives  ;  but  u-ives,  avtUnruv,  to  leave  their  hujhands. 
.  «  The  law  of  Mofes  (Mr  Paley  obferves),  for  rea- 
■  fons  of  local  expediency,  permitted  the  Jewilh  hufband 
-to  put  away  his  wife  j  but  whether  for  every  caufe,  or 
•  for  what  caufe,  appears  to  have  been  controverted  a- 
mongft  the  interpreters  of  thofe  times.  Chrifl,  the 
precepts  of  whofe  religion  were  calculated  for  more 
general  ufe  and  obfervation,  revokes  this  permiilion, 
as  given  to  the  Jews  '  for  their  hardnefs  of  heart,'  and 
promulges  a  law  which  was  thenceforward  to  confine 
divorces  to  the  fmgle  caufe  of  adultery  in  the  wife  : 
•  Whofoever  (hall  put  a^vay  his  wife,  except  it  be  for 
fornication,  and  (hall  marry  another,  commiltL-th  adul- 
tery ;  and  whofo  marrieth  her  which  is  put  away,  doth 
commit  adultery,'  Mat.  xix.  9. 

"  Inferior  caufes  may  juftify  the  feparation  of  huihand 
and  wife,  although  they  will  not  authorize  fuch  a  dif- 
folution  of  the  marriage  contraft  as  would  leave  either 
at  liberty  to  marry  again  :  for  it  is  that  liberty  in 
which  the  danger  and  mifchief  of  divorces  principally 
confift.  The  law  of  this  country,  in  conformity  to 
our  Saviour's  injunflion,  confines  the  diffolution  of  the 
marriage  contrail  to  the  fmgle  cafe  of  adultery  in 
the  wife  ;  and  a  divorce  even  in  that  cafe  can  only  be 
brou<jht  about  by  the  operation  of  an  a£l  of  parlia- 
ment, founded  upon  a  previous  fentence  in  the  fpiritual 
court,  and  a  verdift  againfl  the  adulterer  at  common 
law :  which  proceedings  taken  together  compofe  as  com- 
plete an  inveftigition  of  the  complaint  as  a  caufe  can  re- 
ceive. It  has  lately  been  propofcd  to  the  legiliature  to 
annex  a  claufe  to  thefe  acts,  reftraining  the  offending 
party  from  marrying  with  the  companion  of  her  crime, 
■who  by  the  eonrfe  of  proceeding  is  always  known  and 
convifted  :  for  there  is  reafon  to  fear,  »'iat  adulterous 
connexions  are  often  formed  with  the  pralpetl  of  bring- 
ing them  to  this  conclufion  ;  at  lealf,  when  the  feducer 
has  once  captivated  the  affeiflion  of  a  married  woman, 
he  may  avail  himfelf  of  this  tempting  argument  to  fub- 
due  her  fcruples,  and  complete  his  vidory  ;  and  the  le- 
giliature, as  the  bufmefs  is  managed  at  prefent,  alLils 
by  its  interpofition  the  criminal  defign  of  the  offenders, 
and  confers  a  privilege  where  it  ought  to  inflifl  a'pu- 
nilhroent.  The  propofal  deferved  an  experiment  ■,  but 
fomething  njore  ptiiial,  it  is  apprehended,  will  be  found 


neceffary  to  check  the  progrcfs  of  this  alarming  depra- 
vity. Whether  a  law  might  not  be  framed,  diretling 
the  fortune  of  the  adultcrefs  to  dejcend  as  in  cafe  of  her  na- 
tural death  ;  relerving,  hoivever,  a  certain  proportion  of 
the  produce  of  it,  by  way  of  annuity,  tor  her  lubfiftence 
(luch  annuity  in  no  cafe  to  exceed  a  certain  I'um)  ;  and 
alfo  fo  far  lulpending  the  eftate  in  the  hands  of  the  heir, 
as  to  preferve  the  inheritance  to  any  children  Ihe  might 
bear  to  a  fecond  marriage,  in  cafe  there  was  none  to 
fucceed  in  the  place  of  their  mother  by  the  tirll  :  whe- 
ther fuch  a  law  would  not  render  female  virtue  in  higher 
life  lels  vincible,  as  well  as  the  feducers  of  that  virtue 
lefs  urgent  in  their  fuit,  I  would  recommend  to  the  de- 
liberation of  thole  who  are  willing  to  attempt  the  re- 
formation of  this  important  but  moil  incorrigible  clafs 
of  the  community.  A  palhon  for  fplendour,  for  expen- 
five  amufements  and  dillin6lions,  is  commonly  found 
in  that  defcription  of  women  who  would  become  the 
fubjefts  of  fuch  a  law,  not  lefs  inordinate  than  their 
other  appetites.  A  feverity  of  the  kind  propofed  ap- 
plies immediately  to  that  paffion.  And  there  is  no 
room  for  any  complaint  of  injullice,  fince  the  provi- 
fions  above  l\ated,  with  others  which  might  be  con- 
trived, confine  the  punifhment,  fo  far  as  it  is  poffible, 
to  the  perfon  of  the  offender  ;  fuffering  the  ellate  to 
remain  to  the  heir,  or  within  the  family  of  the  an- 
ceftor  from  whom  it  came,  or  to  attend  the  appoint- 
ments of  his  will. 

"  Sentences  of  the  ecclefiaftical  courts,  which  releafe 
the  parties  a  vinculo  matrimonii,  by  reafon  of  impuberty, 
frigidity,  confanguinity  within  the  prohibited  degrees, 
prior  marriage,  or  want  of  the  requifite  confent  of  pa- 
rents or  guardians,  are  not  diffolutions  of  the  marriage 
contraifl,  but  judicial  declarations  that  there  never  was 
any  marriage  ;  fuch  impediment  fobfiiling  at  the  time 
as  rendered  the  celebration  of  the  marriage  rite  a  mere 
nullity.  And  the  rite  itfelf  contains  an  exception  of 
thefe  impediments.  The  man  and  woman  to  be  mar- 
ried are  charged,  "  if  they  know  any  impediment  why 
they  may  not  be  lawfully  joined  together,  to  confefe 
it  :"  and  affured,  "  that  fo  many  as  are  coupled  to- 
gether, othenvlli;  than  God's  word  doth  allow,  are  not 
joined  together  by  God,  neither  is  their  matrimony 
lawful  :"  all  which  is  intended  by  way  of  folemn  no- 
tice to  the  parties,  that  the  vow  they  are  about  to  make 
will  bind  their  confciences  and  authorize  their  cohabit 
tation  only  upon  the  fuppofition  that  no  legal  impedi- 
ment exift." 

DIURETICS  (from  Ji«,  by,  and  sjoy,  urine),  medi- 
cines -.vhich  provoke  a  difcharge  by  urine. 

Such  is  water  drank  plentifully  ;  white  wine  drank 
in  a  morning  •,  alkaline  falts  of  all  kinds  ;  fea  fait,  fal 
gemm;e,  nitre,  borax,  alum,  tartar,  fal  ammoniac^ 
whey,  four  milk,  lemon  juice,  &c.  Aqueous  liquors 
are  generally  diuretic,  eipecially  if  mixed  with  fait, 
and  drank  cold.  Fermented  liquors  are  the  leaft  diu- 
retic of  all  ;  and  the  lefs  fo,  as  they  are  the  fatterj 
Sharp  thin  four  wines,  Rhenilh,  &c.  as  alio  acid  fpirits 
of  vinegar,  fait,  fulphur,  alum,  vitriol,  &.e.  atparagus, 
bitter  almonds,  Imallage,  eryngmm,  eupatorium,  laila. 
fras,   &c    are  all  diuretics. 

DIURNAL,  in  jijhonomy,  fomething  relating  to 
day  J  in  oppolition  to  noSlurnal,  which  regards  the 
night. 

DIV.US,  Diva,  in  antiquity,  appellations .  given  t^ 
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Bizi'.mcf'-  *^^^  '"'^  women  who  bad  been  deified,  or  placed  In  the 
number  of  the  gods.      See  DlUKK  ation,  &.c. 

Hence  it  is,  that  on  medals  ilruck  for  the  confecra- 

■^  tion  of  an  emperor  or  emprefs,    they    give    tlicra   the 

title  of  Jivus  or  t/hia  :   for  example,  DIVUS  JULIUS. 

DIVO  ANTONINO  PIO.     DIVO  PIO.     DIVO 

CLAUDIO.     DIVA  FAUSTINA  AUG.  &c. 

DIZZINESS,  in  Medicine.     See  Vertigo. 

DO,  in  Miijic,  a  note  of  the  Italian  fcale,  correfpond- 
ing  to  ut  of  the  common  gammut.      See  Music. 

DOBSON,  William,  an  eminent  Englilh  portrait 
and  hiltory  painter,  born  at  London  in  1 6x0.  He 
ferved  an  apprenticelhip  with  one  Peck,  a  ftationer 
and  piiSlure-dealer  •,  and  owed  his  improvement  to  the 
copying  fome  pictures  of  Titian  and  Van  Dyck,  whofe 
manner  he  always  retained.  He  had  farther  obliga- 
tions to  the  latter  of  thefe  artiils ;  for  it  is  faid,  th?t  a 
pidure  of  his  painting  being  expofed  at  a  (hop  on 
Snow-hill,  Van  Dyck  pafling  by  was  Ilruck  with  it 
exceedingly  ;  and  inquiring  after  the  author,  found  him 
at  work  in  a  poor  garret.  Van  Dyck  had  the  gene- 
Tofity  to  equip  him  in  a  manner  fuitable  to  his  merit. 
He  prefented  him  to  King  Charles  I.  who  took  him  un- 
der his  proteiSlion,  kept  him  with  him  at  Oxford  all 
the  time  his  majelly  continued  in  that  city,  and  not 
only  fat  to  him  feveral  times  for  his  pidure,  but  caufed 
the  prince  of  Wales,  Prince  Rupert,  and  mort  of  the 
lords  of  his  court,  to  do  fo  too.  Mr  Dodfon,  however, 
being  fomewhat  loofe  and  irregular  in  his  way  of  life, 
was  far  from  improving  the  many  opportunities  he  had 
of  making  his  fortune  ;  and  died  very  poor  in  1 647^  at 
his  houfe  in  St  Martin's  Lane. 

DOBUNI,  or  BoDUNi  ;  an  ancient  people  of  Bri- 
tain, who  poffeffed  the  territory  which  noTv  forms  the 
counties  of  Oxford  and  Gloucefter.  Both  the  names 
of  this  JBritiih  nation  feem  to  have  been  derived  from 
the  low  fituation  of  a  great  part  of  the  country  which 
they  inhabited  :  for  both  Duvn  and  Bodun  iignify 
"  profound"  or  "  low,"  in  the  ancient  language  of 
Gaul  and  Britain.  The  Qobuni  are  not  mentioned 
among  the  Britifli  nations  who  refifted  the  Romans 
under  Julius  Ctefar,  which  was  probably  owing  to  the 
dlllance  of  their  country  from  the  fcene  of  adion  ;  and 
before  the  next  invafion  under  Claudius,  they  had  been 
fo  much  oppreffed  by  their  ambitious  neighbours  the 
Gattivcllauni,  that  they  fubmitted  mth  pleafure  to  the 
Romans,  in  order  to  be  delivered  from  that  oppreffion. 
Cogidunus,  who  was'  at  that  time  (as  his  name  im- 
ports) prince  of  the  Dobuni,  recommended  himfelf  fo 
effedually  to  the  favour  of  the  emperor  Claudius,  by 
his  ready  fubmilTion,  and  other  means-,  that  he  was  not 
only  continued  in  the  government  of  his  own  territo- 
ries, but  had  fome  other  ftates  put  under  his  authority. 
This  prince  lived  fo  long,  and  remained  fo  fteadily  a 
friend  and  ally  to  the  Romans,  that  his  fubjeds,  be- 
ing habituated  to  their  obedience  in  his  time,  never 
revolted,  nor  flood  in  need  of  many  forts  or  forces  to 
keep  them  in  fubjedion.  This  is  certainly  the  reafon 
that  we  meet  ^vith  fo  few  Roman  towns  and  ftations  in 
the  country  anciently  inhabited  by  the  Dobuni.  The 
Durocoriiovium  of  Antoninus,  and  the  Coriniuni  of 
Ptolemy,  are  believed  by  antiquaries  to  have  been  the 
fame  place,  the  capital  of  the  Dobuni,  and  lituated  at 
Girencefler  in  Gloucefterlhire,  where  there  are  many 
fliarks  of  a  Rpman  ftation.     Clevutn  or  Glevmu,  ia  th« 
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tlurletnth  iter  of  Antoninus,    Hood  where  the  city  of   Docetjt 
Glou(  eller  nuv.-  ilands  ;  and  Aboiie,  in  the  fourteenth 
iter,  was  probably  lituated   at  Avinton  on  the   Severn. 
'Jhe   country  of  the  Dobimi   was  comprehended  in  the 
Roman  province  Britannia  Prima. 

DOCETiE  (from  duKHY,  to  a/>/>tar),  in  ecclefiafti- 
cal  hiliory,  the  followers  of  JuHus  Caffianus,  one  of  the 
Valentinian  fed,  towards  the  clofe  of  the  fccond  cen- 
tury, who  revived  a  nolion  that  had  been  adopted  by 
a  branch  of  the  Gnoilics,  againft  whom  St  John,  Ig- 
natius, and  Polycarp,  had  alTerted  the  truth  of  the  in- 
carnation. They  believed  and  taught,  as  their  name 
imports,  that  the  adions  and  fufferings  of  Jefus  Chrift 
were  not  in  reality,  but  only  in  appearance. 

DOCIMASIA,  in  Greek  antiquity,  a  probation  of 
the  magiftrates  and  perfons  employed  in  public  buli- 
nefs  at  Athens.  It  xvas  performed  publicly  in  the  fo- 
rum, where  they  were  obliged  to  give  account  of 
themfelves  and  their  pafl  life  before  certain  judges. 
Among  feveral  queftions  propofed  to  them,  we  find  the 
following  :  Whether  they  had  been  dutifal  to  their  pa- 
rents, had  ferved  in  the  wars,  and  had  a  competent 
elfate  ? 

DOCIMASTIC  ART,  a  name  given  to  tlie  art  of 
eflaying,  by  operations  in  fmall,  the  nature  and  quan- 
tity of  metallic  or  other  matters  which  may  be  obtained 
from  mineral  or  other  compound  bodies.  See  Refining 
and  Metallurgy. 

DOCIMENUM  iMARjioR,  a  name  given  by  the 
ancients  to  a  fpecies  of  marble  of  a  bright  and  clear 
white,  much  ufed  in  large  and  fumptuous  buildings, 
fuch  as  temples  and  the  like.  It  had  its  name  front 
Docimencis,  a  city  of  Phrygia,  afterwards  called  Synaia  ; 
near  which  it  was  dug,  and  from  whence  it  was  fent 
to  Rome.  It  was  accounted  little  inferior  to  the  Pa- 
rian in  colour,  but  not  capable  of  fo  elegant  a  polifh  ; 
whence  it  was  lefs  ufed  by  the  Ifatuaries,  or  in  other 
fraaller  works.  The  emperor  Adrian  is  faid  to  have 
ufed  this  marble  in  building  the  temple  of  Jupiter  ; 
and  many  others  of  the  great  works  of  the  Romans- 
are  of  it. 

DOCK,  in  Botany.     See  RusrEx,  Botany  Index. 

Dock,  in  the  manege,  is  ufed  for  a  large  cafe  of 
leather,  as  long  as  the  dock  of  a  horfe's  tail,  which 
ferves  it  for  a  cover.  The  French  call  the  dock 
troujfequeue.  It  is  made  faij  by  ftraps  to  the  crupper, 
and  has  leathern  thongs  that  pafs  between  his  thighs, 
and  along  his  flanks  to  the  faddle  llraps,  in  order  to 
keep  the  tail  tight,  and  to  hinder  it  fiom  v\hifking 
about. 

Dock,  in  maritime  affairs,  a  fort  of  broad  and  deep 
trench  formed  on  the  fide  of  a  harbour,  or  on  the 
banks  of  a  river ;  and  commodioully  fitted  either  to 
build  fhips  or  receive  them  to  be  repaired  and  breamed 
therein.  Thefe  forts  of  docks  have  generally  ilron^ 
flood-gates  to  prevent  the  flux  of  the  tide  from  enter- 
ing the  dock  while  the  ihip  is  under  repair. — There 
are  likewife  docks-  of  another  kind,  called  xvct  dockt^ 
where  a  ihip  can  OTily  be  cleaned  daring  the  recels  of 
the  tide,  or  in  the  interval  between  the  time  when  tire 
tide  left  her  dry  aground,  and  the  period  when  it  a- 
gain  reaches  her  by  the  return  or  the  flood.  Docks- - 
of  the  latter  kind  are  not  fuinilhsfd  v.ith  the  ufual  tlood- 

DoCK-Tards,  certain  magazines  contaising  all  forty 

of- 
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TJo^tor.  of  naval  flores  and  timber  for  fliip-bullding.  In  Eng- 
*  land,  the  royal  dock-yards  are  at  Chatham,  Portlmoutb, 

Plymouth,  Deptford,  Woolwich,  and  Sheemefs.  His 
majefty's  Ihips  and  veffels  of  war  are  generally  moored 
at  thefe  ports  during  the  time  of  peace  ;  and  fuch  as 
^vant  repairing  are  taken  into  the  docks,  examined,  and 
refitted  for  fervice. 

The  principal  dock-yards  are  governed  by  a  com- 
miffioner,  reiident  at  the  port  ;  who  fuperintends  all 
the  raufters  of  the  officers,  artificers,  and  labourers,  em- 
ployed in  the  dock-yard  and  ordinary.  He  alfo  con- 
trouls  their  payments  therein  ;  examines  their  accounts; 
contracts,  and  draw  bills  on  the  navy  office  to  fupply 
the  dtficiency  of  Aores  ;  and,  finally,  regulates  what- 
ever belongs  to  the  dock-yard,  maintaining  due  order 
in  the  refpecl:ive  offices. 

Thefe  yards  are  generally  fupplied  from  the  northern 
crowns  with  hemp,  pitch,  tar,  roCn,  canvas,  oak  plank, 
and  feveral  other  fpecies.  With  regard  to  the  mafts, 
particularly  thofe  of  the  largeft  fize,  they  are  ufually 
imported  from  New  England. 

DOCTOR,  a  perfon  who  has  paffed  all  the  degrees 
of  a  faculty,  and  is  empowered  to  teach  or  praftife  the 
fame  :  thus  we  fay,  doftor  in  divinity,  doftor  in  phy- 
iic,  doftor  of  laws. 

The  ellablilhment  of  the  doBoratc,  fuch  as  now  in 
life  among  us,  is  ordinarily  attributed  to  Irnerius,  who 
himlelf  drew  up  the  formulary.  The  firlf  ceremony 
of  tliis  kind  was  performed  at  Bologna,  in  the  perfon 
of  Bulgarus,  who  began  to  profefs  the  Roman  law, 
and  on  that  occafion  was  folemnly  promoted  to  the  doc- 
torax,  i.  e.  in^aWti  juris  utriufque  doBor.  But  the  cu- 
flom  was  foon  transferred  from  the  faculty  of  law  to 
that  of  theology  ;  the  firft  inft ance  whereof  was  given 
in  the  univerfity  of  Paris,  where  Peter  Lombard  and 
Gilbert  de  la  Portree,  the  two  chief  divines  of  thofe 
days,  ^vere  created  doftors  in  theology,  facrcc  theologiis 
dociores. 

Spelman  takes  the  title  of  doftor  not  to  have  com- 
menced till  after  the  publication  of  Lombard's  fen- 
tences,  about  the  year  1140;  and  affirms,  that  fuch 
as  explained  tliat  work  to  their  fcholars  were  the  firft 
that  had  the  appellation  of  doflors.  Others  go  much 
higher,  and  hold  Bede  to  have  been  the  firlt  dodlor  at 
Cambridge,  and  John  de  Beverley  at  Oxford,  which 
latter  died  in  the  year  721.  But  Spelman  will  not  al- 
low doctor  to  have  been  the  name  of  any  title  or  de- 
gree in  England  till  the  reign  of  King  John,  about  the 
year  1207. 

To  pafs  doftor  in  divinity  at  Oxford,  it  is  neceffary 
the  candidate  have  been  four  years  bachelor  of  divinity. 
For  dodor  of  laws,  he  muft  have  been  fcven  years  in 
the  univerfity  to  commence  bachelor  of  law  ;  five  years 
after  which  he  may  be  admitted  dotlor  of  laws.  O- 
therwife,  in  three  years  after  taking  the  degree  of 
mafter  of  arts,  he  may  take  the  degree  of  bachelor  in 
law  ;  and  in  four  years  more,  that  of  LL.  D.  which 
fame  method  and  time  are  likewife  required  to  pafs  the 
degree  of  doftor  in  phyfic. 

At  Cambridge,  to  take  the  degree  of  doftor  in  di- 
vinity, it  is  required  the  candidate  have  been  feven 
years  bachelor  of  divinity.  Though  in  feveral  of  the 
colleges  the  taking  of  the  bachelor  of  divinity 's  degree 
is  difpenfed  with,  and  they  may  go  qmk  per  falts.m.  To 
commence  dq^or  in   laws,    the   candidate    muft  have 
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been  five  years  bachelor  of  law,  or  feven  years  mafter  no(flor  of 
of  arts.  To  pafs  do6tor  in  phyfic,  he  muil  have  been  '''^  ^^w 
bachelor  in  phylic  five  years,  or  leven  years  mailer  of 
arts.  A  dodlor  of  :;,e  civil  law  may  exercife  ccclefi- 1. 
allical  jurifdidion,  though  a  laymen,  ftat.  37  Hen.  VH. 
cap.  17.  feii.  4. 

Doctor  of  the  Laxv,  a  title  of  honour  amgng  the 
Je\vs.  The  inveftiture,  if  we  may  lo  fay,  of  this  order, 
was  performed  by  putting  a  key  and  table  book,  in 
their  hands  ;  which  is  what  fome  authors  imagine  our 
Saviour  had  in  view,  Luke  xi.  5  2,  when,  fpeakincr  of 
the  doftors  of  tire  law,  he  fays,  •'  Wo  unto  you,  doc- 
tors of  the  law,  for  you  have  taken  away  the  key  of 
knowledge  :  you  entered  not  in  yourfelves,  and  them 
that  were  entering  yon  hindered. 

Doctor  of  the  Church,  a  title  given  to  certain  of  the 
fathers  whole  doftrines  and  opinions  have  been  the  moft 
generally  followed  and  authoiized.  We  ufually  reckon 
four  doftors  of  the  Greek  church,  and  three  of  the 
Latin.  The  firft  are,  St  Athanaiius,  St  Bafil,  St  Gre- 
gory Nazianzen,  and  St  Chryfoftom.  The  latter  are 
St  Jerome,  St  Auguftine,  and  Gregory  the  Great.  In 
the  Roman  breviary  there  is  a  particular  office  for  the 
dodors.  It  only  differs  from  that  of  the  confeffors,  by 
the  anthem  of  the  Magnificat,  and  the  leflbns. 

Doctor,  is  alfo  an  appellation  adjoined  to  feveral 
fpecific  epithets,  exprefling  the  merit  of  fome  of  the 
fchoolmen  :  thus,  Alexander  Hales  is  called  the  irre- 
fragable doilor  ;  Thomas  Aquinas,  the  angelic  doftor  ; 
St  Bonaventure,  the  feraphic  doflor ;  John  Duns  Sco- 
tus,  the  fubtile  doftor  ;  Raimond  Lully,  the  illuminated 
doctor  ;  Roger  Bacon  the  admirable  doclor,  &c. 

Doctor,  (A(SxirK«A«j),in  the  Greek  church,  is  a  par- 
ticular officer,  appointed  to  interpret  part  of  the  fcrip- 
tures.  He  who  interprets  the  gofpels,  is  called  dofior 
of  the  Gofpels ;  he  who  interprets  St  Paul's  Epiftles, 
doBor  of  the  Apofile ;  he  who  interprets  the  Pfalms, 
doBor  of  the  Pfalter. 

Doctors  Commons.     See  College  of  Civilians. 

DOCUMENT,  in  Law,  fome  written  monument 
produced  in  any  thing  afferted. 

DODARTIA,  a  genus  of  plants  belonging  to  the 
didynamia  clafs  ;  and  in  the  natural  method  ranking 
under  the  40th  order,  Perjiinata.  See  Botany 
Index. 

DODD,  Dr  William,  an  luifortunate  Englifh  di- 
vine, eldeft  fon  of  the  Rev.  William  Dodd,  many  years 
vicar  of  Bourne  in  Lincolnftiire,  was  bom  ]\Iay  29, 
1729.  He  was  fent,  at  the  age  of  16,  to  the  uni- 
verfity of  Cambridge;  and  admitted  in  the  year  1745 
a  fizer  of  Clare-Hall.  In  1749-50  he  took  the  degree 
of  B.  A.  with  great  honour,  being  upon  that  occafion 
in  the  lift  of  wranglers.  Leaving  the  univerfity,  he 
imprudently  married  a  Mifs  Mary  Perkins  in  1 751, 
was  ordained  a  deacon  the  lame  year,  prieft  in  1753, 
and  foon  became  a  celebrated  and  popular  preacher. 
His  firft  preferment  was  the  lefiurefliip  of  Weft- Ham. 
In  1754  he  alfo  was  chofen  lecturer  of  St  Olave's, 
Hart-itreet  ;  and  in  I  757  took  the  defjee  of  M.  A. 
at  Cambridge.  On  the  foundation  of  the  Magdalen 
Hofpital  in  1758,  he  was  a  ftrenuous  fupporter  of  that 
charity,  and  foon  after  became  preacher  at  the  chapel 
of  it.  r-y  the  patronage  of  Biftiop  Squire,  he  in  1763 
obtained  a  prebend  of  Brecon,  and  by  the  intereft  of 
fome  city  friends  procured  hinifelf  to  be  appointed  one 
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Dodder,  of  tlie  king's  chaplains ;  foon  after  which  he  had  the 
Doddr:d^c.  education  of  the  prefent  earl  of  Cheftertield  commit- 
^''~"^'^~' ted  to  his  care.  I'l  1766  he  went  to  Cambridge  and 
took  the  degree  of  LL.  D.  At  this  period,  the  efti- 
mation  in  which  he  was  held  by  the  world  was  fufficient 
to  give  him  the  expeftatious  of  preferment,  and  hopes 
of  riches  and  honours  ;  and  thefe  he  might  probably  have 
acquired,  had  he  polVefll-d  a  common  portion  of  pru- 
dence and  difcretion.  But,  impatient  of  his  fituation, 
and  eager  for  adv;mcement,  he  ralhly  fell  upon  means 
which  in  the  end  were  the  occafion  of  his  ruin.  On 
the  living  of  St  George,  Hanover  Square,  becoming 
vacant,  he  \vrote  an  anonymous  letter  to  the  chancel- 
lor's lady,  offering  3COO  guineas  if  by  her  affiftance  he 
was  promoted  to  it.  This  being  traced  to  him,  com- 
plaint v.as  immediately  made  to  the  king,  and  Dr  Dodd 
was  difmilTed  witli  difgrace  from  his  office  of  chaplain. 
From  this  period  he  lived  neglefted,  if  not  defpifed  ; 
NUhol'i  and  his  extravagance  ilill  continuing,  he  became  in- 
Anccdotis  Evolved  in  difficulties,  which  tempted  him  to  forge  a 
^"y-  bond  from  his  late  pupil  Lord  Chefterfield,  Feb.  4. 
1777,  for  4200I.  which  he  aftually  received  ;  but  be- 
ing detected,  he  was  tried  at  the  Old  Bailey,  found 
guilty,  and  received  fentence  of  death  ;  and  in  fpite 
of  every  application  for  mercy,  was  executed  at  Ty- 
burn, June  27.  1777.  Dr  Dodd  was  a  voluminons 
writer,  and  polTeffed  coniiderable  abilities,  with  little 
judgment  and  much  vanity.  An  accurate  lill  of  his  va- 
rious ^vritings  is  prefixed  to  his  "  Thoughts  iri  Prifon," 
edit.  1781. 

DODDER.  See  Cuscuta,  Botany  Index. 
DODDRIDGE,  Philip,  D.  D.  an  eminent  Pref- 
byterian  minifter,  was  the  fon  of  Daniel  Doddridge  an 
oilman  in  London,  where  he  was  born  on  the  26th  of 
June  1702",  and  having  completed  the  ftudy  of  the 
claffics  in  feveral  ichools,  ivas  in  1719  placed  under 
the  tuition  of  the  reverend  Mr  John  Jennings,  who 
kept  an  academy  at  Kilworth  in  Leicefterlhire.  He  was 
firft  fettled  as  a  minilter  at  Kilworth,  where  he  preach- 
ed to  a  fmall  congregation  in  an  oljfcure  village  :  but, 
on  Mr  Jennings's  death,  fucceeded  to  the  care  of  his 
academy  ;  and  foon  after  was  chofen  minifter  of  a  large 
congregation  of  DilTenters  at  Northampton,  to  which 
he  removed  liis  academy,  and  where  the  number  of  his 
pupils  increafed.  He  inllrufled  his  pupils  with  the 
freedom  and  tendernefs  of  a  father  ;  and  never  expected 
nor  defired  that  tliey  Ihould  blindly  folloiv  his  fenti- 
raents,  but  encouraged  them  to  judge  for  themfelves. 
He  checked  any  appearance  of  bigotry  and  uncha- 
ritablenefs,  and  endeavoured  to  cure  them  by  iliowing 
what  might  be  faid  in  defence  of  thofe  principles  thev 
dilliked.  He  died  at  Lilhon,  whither  he  went  for  the 
recovery  of  his  health  ;  and  his  remains  were  interred 
in  the  burying-ground  belonging  to  the  Britiffi  faftory 
there,  and  a  handfome  monument  was  erected  to  his 
memory  in  the  meeting-houfe  at  Northampton,  at  the 
expence  of  the  congregation,  on  which  is  an  epitaoh 
^vritten  by  Gilbert  Welt,  Efq.  He  wrote,  1.  Free 
Thoughts  on  the  moft  probable  means  of  reviving  the 
Dilfenting  Intereft.  2.  The  Life  of  Colonel  James 
Gardiner.      3.  Sermons  on  the  Education  of  Children. 

4.  The  Rife  and     Progrefs  of    Religion    in  the   Soul. 

5.  The  Family  E-cpofitor,  in  6  vols  410,  ^kc.  And  lince 
the  author's  death,  a  volume  of  his  Hym.ns  has  been 
publilhed,  and   his  Theological  Lectures.     Several  of 
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his  ivorks  have  been  tranflated  into  Dutch,  German,  Dodtcagen 
and  French. 

DODECAGON,  in  Gcomelnj,  a   regular  polygon  , 
confining  of  twelve  equal  fides  and  angles. 

DODECAHEDRON,  in  Geomcinj,  one  of  the 
platonic  bodies,  or  regular  folids,  contained  under 
tivelve  equal  and  regular  pentagons. 

DODECANDRIA,  (from  SaJexa,  twelve,  and  an^, 
a  man')  ;  the  name  of  the  eleventh  clafs  in  Linnceus's 
fexual  fyftem,  conlilting  of  plants  with  hermaphrodite 
flowers,  that  according  to  the  title,  have  twelve  {lami- 
na or  male  organs.  This  clafs  however,  is  not  limited 
with  refpeft  to  the  number  of  flamina.  Many  genera 
have  fixteen,  eighteen,  and  even  nineteen,  flamina  ;  the 
eflential  character  feems  to  be,  that,  in  the  clafs  in  que- 
ftion,  the  flamina,  however  numerous,  are  inferted  into 
the  receptacle  ;  whereas  in  the  next  clafs,  icofandria, 
which  is  as  little  determined  in  point  of  number  as  the 
prefent,  they  are  attached  to  the  infide  of  the  calvx  or 
llower-cup. 

The  orders  in  this  clafs,  which  are  fix,  are  founded 
upon  the  number  of  the  llyles,  or  female  organs.  A- 
farabacca,  mangollan,  ilorax,  purple  loofeflrife,  wild 
Syrian  rue,  and  purdain,  have  only  one  (lyle  ;  agrimonv 
and  heliocarpus  have  two  ;  burning  thorny  plant,  and 
ballard  rocket,  three  ;  glinus,  five ;  iHicium,  eight  j  and 
houle  leek,  twelve. 

DODEC  AS,  a  genus  of  plants  belonging  to  the  do- 
decandria  clafs.     See  Botany  Index. 

DODECATHEON,  a  genus  of  plants  belonging' 
to  the  pentandria  clafs  ;  and  in  the  natural  method 
ranking  under  the  2lfl  order,  Preciie.  See  BoTANY 
Index. 

DODO.     See  Didus,  Ornithology  Index. 
DODONA,    a   town  of    Thelprotia    in   Epirus,  or 
(according  to  others)  in   TheiTaly.     Tiicre  ivas  in  its 
neighbourhood  a  celebrated  oracle  of   Jupiter.       The 
town  and  temple  of  the  god  were  firlt  built  by  Deu- 
calion, after  the  univerfal  deluge.      It  was  fuppofed   to 
be  the  moll  ancient  oracle  of  all  Greece  ;  and  accord- 
ing to  the  traditions  of  the   Egyptians  mentioned   by 
Herodotus,  it  was  founded   by  a  dove.       Two  black 
doves,  as  he  relates,  took  their   flight  from  the  city  of 
Thebes  in  Egypt  ;  one  of  which'  flew  to  tlie  temple  of 
Jupiter    Ammon,    and    the    other    to   Dodona,    where 
with  a  human   voice  they  acquainted  the    inhabitants 
of  the  country  that  Jupiter  had  conlecrated  the  ground, 
which    in  future  would  give  oracles.       The  extenfive 
grove  which  furrounded  Jupiter's  temple  was  endowed 
with  the  gift  of  prophecy  ;  and  oracles -were  frequent- 
ly  delivered  by  the  lacred  oaks  and  the  doves  which  in- 
habited the  place.     This  fabulous  tradition  ot  the  ora- 
cular power  of  the  doves  is  explained   by  Herodotus, 
who  obferves  that  fome   Phenicians  carried  away   two 
prieflefles  from   Egypt,   one  of  v.hich  went  to  fix  her 
refidence  at  Dodona,  where   the  oracle  was   eftabhftied. 
It  may  farther  be  obfervcd,  that  the  fable  miglit  have 
been  founded  upon  the  doulile  meaning  of   the  word 
T8A£i«<,  which  fignifies  doves  in   mo.t   parts  of  Greece, 
while  in  the  dialcit  of  the  Epirots  it  implies  rj/d  wo- 
men.    In  ancient  times  the  oracles  were  delivered  by 
the  murmuring  of    a  neiglibouring  fountain  ;  '.ut  the 
cuflom   was  afterv.ards  ciianged.      Large  kettles   wv-re 
iufpended  in  the  air  near  a   brazen  Itatue,  which   held 
a  lalh  in  its  hand.     When  the  wind  blew  ftrong,  the 
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Dodona     ftatue  was  agitated  and  rtruck  againft  one  of  the  ket- 
II  ties,  uhich  communicated  the  motion   to  all  the  rert, 

I  °  '^^'  and  raifed  that  clattering  and  jdifcordant  din,  ivhich 
continued  for  a  while,  and  from  which  the  artifice  of 
the  priefts  drew  the  prediiilions.  Some  fuppofe  that 
the  noiie  was  occafioned  by  the  fliaking  of  the  leaves 
and  boughs  of  an  old  oak,  which  the  fuperftition  of 
the  people  frequently  confulted,  and  from  which  they 
pretended  to  receive  oracles.  It  may  be  obferved, 
with  more  probability,  that  the  oracles  were  delivered 
by  the  priefls,  ivho,  by  artfully  concealing  themfelves 
behind  the  oaks,  gave  occafion  to  the  fuperflitious 
multitude  to  believe  that  the  trees  were  endowed 
with  the  power  of  prophecy.  As  the  ihip  Argo  was 
built  with  Ibme  of  .the  oaks  of  the  foreit  of  Dodona, 
there  were  fome  beams  which  gave  oracles  to  the  Ar- 
gonauts, and  warned  them  againft  the  approach  of 
calamity.  Within  the  foreft  of  Dodona  there  was 
a  ftream  and  a  fountain  of  cool  water  which  had  the 
power  of  lighting  a  torch  as  foon  as  it  touched  it. 
This  fountain  was  totally  dry  at  noon  day,  and  ^vas  re- 
ftored  to  its  full  courfe  at  midnight,  from  which  time 
till  the  following  noon  it  began  to  decreafe,  and  at 
the  ufual  hour  was  again  deprived  of  its  waters.  The 
oracles  of  Dodona  were  generally  delivered  by  women. 
DODON^A,  a  genus  of  plants  belonging  to  the 
octandria  clafs.     See  Bot.vny  Index. 

DODONIAN,  {Dodonceus),  in  antiquity,  an  epithet 
given  to  Jupiter,  becaule  he  was  worihipped  in  a  temple 
built  in  the  foreft  of  Dodona,  where  was  the  moft  fa- 
mous, and  (it  is  faid)  the  moft  ancient,  oracle  of  all 
Greece.      See  Dodon.v. 

DODONIDES,  the  priefteffes  who  gave  oracles  in 
the  temple  of  Jupiter  in  Dodona.  According  to  fome 
traditions  the  temple  was  originally  inhabited  by  feven 
daughters  of  Atlas,  who  nurfed  Bacchus.  Their  names 
were  Ambrolia,  Eudora,  Pafithoe,  Pytho,  Plexaure, 
-  Coronis,  Tythe  or  Tyche.  In  the  latter  ages  the  ora- 
cles were  always  delivered  by  three  old  women  ;  which 
cuftom  was  firft  eftablilhed  when  Jupiter  enjoyed  the 
company  of  Dione,  whom  he  permitted  to  receive  di- 
vine honour  in  his  temple  at  Dodona.  The  Baotians 
were  the  only  people  ot  Greece  who  received  their  ora- 
cles at  Dodona  from  men,  for  reafons  wliich  Strabo, 
I.  9.  fully  explains. 

DODRANS,  in  antiquity,  three-fourths  of  the  as. 
See  the  article  As. 

DODSLEY,  Robert,  an  eminent  bookfeller,  and 
ingenious  writer,  born  at  Mansfield  in  Nottingham- 
ftiire,  in  tbe  year  1703.  He  was  not  indebted  to 
education  for  his  literary  fame,  being  originally  a  li- 
very fervant  ;  but  his  natural  genius,  and  early  paffion 
for  reading,  foon  elevated  hira  to  a  fuperior  ftation. 
He  wrote  an  elegant  little  fatirical  farce  called  The  Toy- 
JIjOp,  which  was  afted  with  applaufc  in  i  735,  and  which 
recommended  him  to  the  patronage  of  Mr  Pope.  The 
following  year  he  produced  the  King  and  Miller  of 
Mansfield.  The  profits  of  thefe  two  farces  enabled 
him  to  commence  bookfeller,  and  his  own  merit  pro- 
cured him  eminence  in  that  profeflion.  He  wrote  fome 
other  dramatic  pieces,  and  publiihed  a  colleftion  of  his 
works  in  one  vol.  8vo,  under  the  modeft  title  of  Trifles  ; 
which  was  followed  by  Public  Virtue,  a  poem  in  4to. 
lyir  Dodiicy  was  the  author  of  the   Economy   of  Hu- 


man  Life,    a  work  which   acquired  confiderable  celc-  Dcxtweli 
brity  ;  but  for  this,  it  is  fuppofed    to    have    been  in-         II 
debted  to  the  millaken   opinion  which  long  prevailed         °^'     , 
of  its  being  the  production  of  Lord  Chefterfield. 

DODWELL,  Hknry,  a  very  learned  controverfial 
writer,  born  at  Dublin,  but  of  Englilh  extraction,  in 
I  641.  He  wrote  an  incredible  number  of  trafts  :  but 
his  fervices  were  fo  little  acknowledged,  that  Bilhop 
Burnet  and  others  accufe  him  of  doing  more  hurt  than 
good  to  the  caufe  of  Chrillianity,  by  his  indifcreet  love 
of  paradoxes  and  novelties,  and  thus  expofing  himfelf 
to  the  feoffs  of  unbelievers.  His  pamphlet  on  the  im- 
mortality of  the  foul  gave  rife  to  the  well  known  con- 
troverfy  between  Mr  Collins  and  Dr  Clark  on  that  fub- 
jecl.     He  died  in  1711. 

DOESBURG,  a  to^vn  of  the  United  Provinces,  in 
the  county  of  Zutphen  and  province  of  Guelderland. 
It  is  fmall,  but  well  peopled,  and  very  ftrong  both  by 
art  and  nature,  having  the  river  Yflcl  on  one  fide,  and 
a  morafs  on  the  other,  and  is  only  to  be  approached  by 
a  narrow  neck  of  land.  E.  Long.  j.  55.  N.  Lat.  52.  3. 
DOG,  in  Zoology,  an  animal  remarkable  for  its 
natural  docility,  fidelity,  and  affeftion  for  his  mafterj 
which  qualities  mankind  are  careful  to  improve  for 
their  o-svn  advantage.  Thefe  ufeful  creatures  guard  our 
houfes,  gardens,  and  cattle,  with  fpirit  and  vigilance. 
By  their  help  we  are  enabled  to  take  not  only  beafts, 
but  birds  ;  and  to  purfue  game  both  over  land  and 
through  the  waters.  In  lome  northern  countries,  they 
ferve  to  draw  Hedges,  and  are  alfo  employed  to  carry 
burdens.  In  feveral  parts  of  Africa,  China,  and  by 
the  Weft  Indian  negroes,  dogs  are  eaten,  and  account- 
ed excellent  food.  Nay,  we  have  the  teftimony  of  Mr 
Forfter,  that  dogs  flelh,  in  tafte,  exactly  refembles  mut- 
ton *.  They  were  alfo  ufed  as  food  by  the  Romans,  *  5^^  ^j,,. 
and  long  before  them  by  the  Greeks,  as  we  learn  from  r/.-a,  N°  jo, 
feveral  treatifes  of  Hippocrates.  In  the  prefent  times, 
their  Ikins,  drefled  with  the  hair  on,  are  ufed  in  muffs, 
made  into  a  kind  of  bu&ins  for  perfons  in  the  gout, 
and  for  other  purpofes.  Prepared  in  another  way,  they 
are  ufed  for  ladies  gloves,  and  the  linings  of  malks,  be- 
ing thought  to  make  the  Ikin  peculiarly  white  and 
fmooth.  The  French  import  many  of  theie  (kins  from 
Scotland,  under  a  fmall  duty.  Here,  when  tanned, 
they  ferve  for  upper  leathers  for  neat  pumps.  Dogs 
Ikins  dreffed  are  exported  under  a  fmall,  and  imported 
under  a  high  duty.  1  he  French  import  from  Denmark 
large  quantities  of  dogs  hair,  both  white  and  black. 
The  laft  is  efteemed  the  belt,  and  is  worked  up  in  the 
black  lift  of  a  particular  kind  of  woollen  cloth  ;  but  is 
not  ufed,  as  many  have  fuppofed,  in  making  of  hats, 
being  entirely  unfit  for  this  purpofe. 

With  regard  to  the  qualities  of  dogs,  thofe  bred  in 
the  illand  of  Britain  are  juftly  reckoned  fuperior  to  the 
dogs  bred  in  any  other  country.  The  fwiftnefs  of  the 
greyhound  is  amazing ;  as  are  alio  the  fteadinefs  and 
perfeverance  of  other  hounds  and  beagles  ;  the  boldnefs 
of  terriers  in  unearthing  foxes,  &c. ;  the  fagacity  of 
pointers  and  fetting  dogs,  who  are  taught  a  language 
by  figns  as  intelligible  to  fportfmen  as  ^eech  ;  and  the 
invincible  fpirit  of  a  bull-dog,  which  can  be  quelled 
only  by  death. — All  the  nations  in  Europe  not  only  do 
juftice  to  the  fuperior  qualities  of  the  Britifli  dogs,  but 
adopt  our  terms  and  names,  and  thankfully  receive  the 
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creatures  as  piefent?. —  It  is  remarkable,  hoivever,  that 
almoft  every  kind  of  BiitiQi  Jogs  degenerates  in  foreign 
countries ;  nor  is  it  pollible  to  prevent  this  degeneracy 
by  any  art  whatever. 

For  the  naturalhirtoiy  of  the  dog,  fee  Canis,  Mam- 
malia Index. 

C/iooling  of  Dogs. — In  order  to  choofe  a  dog  and  bitch 
for  good  whelps,  take  care  that  the  bitch  come  of  a 
generous  kind,  be  well  jiroportioned,  having  large  ribs 
and  llanks  ■,  and  likev.il'e  that  the  dog  be  of  a  good 
breed  and  young,  for  a  young  dog  and  an  old  bitch 
breed  excellent  whelps. 

The  bell  time  for  hounds  nitches,  or  bratches,  to 
be- lined  in,  are  the  months  of  January,  Felnuary,  and 
March.  .The  bitch  ihould  be  ufed  to  a  kennel,  that 
ihe  may  like  it  after  her  whelping,  and  flie  ought  to  be 
kept  warm.  Let  the  whelps  be  weaned  alter  two 
months  oM  ;  and  though  it  be  fome  difficulty  to  choofe 
a  whelp  under  the  dam  that  will  prove  the  bell  of  the 
litter,  yet  fome  approve  that  which  is  laft,  and  account 
him  to  be  the  bell.  Others  remove  the  whelps  from 
the  kennel,  and  lay  them  feverally  and  apart  one  from 
the  other  ;  then  they  watch  which  of  them  the  bitch 
firft  takes  and  carries  into,  her  kennel  again,  and  that 
they  fuppofi  to  be  the  beft.  Others  again  imagine 
that  which  weighs  leaft  ^vhen  it  fucks  to  be  the  belt  ; 
this  is  certain,  that  the  lighter  whelp  will  prove  the 
fwifter.  As  foon  as  the  bitch  has  littered,  it  is  proper 
to  choofe  them  you  intend  to  prcfeive,  and  drown  the 
reft  :  keep  the  black,  brown,  or  of  one  colour  ;  for  the 
fpotted  are  not  much  to  be  elleemed,  though  of  hounds 
the  fpotted  are  to  be  valued. 

Hounds  for  chafe  are  to  be  chofen  by  their  colours. 
The  ivhite,  \vith  black  ears,  and  a  black  fpot  at  the  let- 
ting on  of  the  tail,  are  the  mod  principal  to  compofe  a 
kennel  of,  and  of  good  Icent  and  condition.  The  black 
hound,  or  the  black  tanned,  or  the  all  liver-coloured  or 
all  white  ;  the  true  talbots  are  the  bell  of  the  llronger 
line  ;  the  grizzled,  whether  mixed  or  unmixed,  fo  they 
be  Ihag-haired,  are  the  beft  verminers,  and  a  couple 
of  thete  are  proper  for  a  kennel. — In  lliort,  take  ihefe 
marks  of  a  good  hound  :  Tliat  his  head  be  a  middle 
proportion,  rather  long  than  round  ;  his  noftrils  wide, 
his  ears  large,  his  back  bowed  ;  his  fillet  great,  his 
haunches  large,  thighs  well  truifed,  ham  ftrait,  tail  big 
near  the  reins,  the  reft  llender  j  the  leg  big,  the  fole 
of  the  foot  dry,  and  in  the  form  of  that  of  a  fox,  with 
large  claws. 

Keeping  Docs  in  Heall!i. —  As  pointers  and  fpaniels, 
when  good  of  their  kinds  and  well  broken,  are  very 
valuable  to  a  fportfman,  it  is  worth  while  to  take  fome 
care  to  preferve  them  in  health.  This  very  much  de- 
pends on  their  diet  and  lodging  :  frequent  cleaning 
their  kennels,  and  giving  them  frelli  llraw  to  lie  on,  is 
very  necelTary  ;  or,  in  fummer  time,  deal  Ihavings, 
or  land,  inftead  of  ftraw,  will  check  the  breeding  of 
fleas.  If  you  rub  your  dog  ivith  chalk,  and  brudi 
and  comb  him  once  or  twice  a-w'eek,  he  will  thrive 
much  the  better  j  the  chalk  will  clear  his  Ikin  from 
all  greafinefs,  and  he  will  be  the  lefs  liable  to  be 
mangy.  A  dog  is  of  a  very  hot  nature  :  he  ftiould 
therefore  never  be  without  clean  water  by  him,  that 
he  may  drink  when  he  is  thirfty.  In  regard  to  their 
food,  carrion  is  by  no  means  proper  for  them ;  it  muft 
hurt  their  fenfe  of  fmelling,  on  which  the  excellence 
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of  thefe  dogs  greatly  depends.     Barley  meal,  the  drofs    _Dej. 
of  wheat  flour,  or  both  mixed  together,  with  broth  or 


Iklmmed  milk,  is  very  proper  food.  For  cliange,  a 
fmall  quantity  of  greaves  from  which  the  ta'lou  !S 
prelTed  by  the  chandlers,  mixed  with  flour,  or  ihecp's 
feet  weli  baked  or  boiled,  are  a  ve^-y  good  diet : 
and  when  you  indulge  them  with  flelli,  it  ihould  always 
be  boiled.  In  the  feafon  of  hunting  your  dogs,  it  is 
proper  to  feed  them  in  the  evening  before,  and  give 
them  nothing  in  the  morning  you  intend  to  take  them 
out  except  a  little  milk.  If  you  flop  for  your  own  re- 
frefliment  in  the  day,  you  Ihould  alfo  refrelli  your  dogs 
with  a  little  bread  and  milk.  It  lias  been  already  oS- 
ferved  that  dogs  are  of  a  hot  conflitution  ;  the  greateft 
relief  to  them  in  the  fummer  is  twitch-grafs  or  dog- 
grafs,  which  is  the  fame  thing.  You  ftiould  therefore 
plant  fome  of  it  in  a  place  where  you  can  turn  them  into 
every  morning  :  they  will  feed  freely  on.  it  to  be  cured 
of  the  ficknefs  they  are  fubjeft  lo,  and  cured  of  any 
extraordinary  heat  of  blood  :  but  unlefs  the  grafs  be  of 
this  fort,  it  will  have  no  effett. 

Difeafes  of  Dogs. —  I.  Biles  and  Slings.  If  dogs  are 
bitten  by  any  venomous  creatures,  as  fnakes,  ad- 
ders, &c.  fqueeze  out  the  blood,  and  wadi  the  ])lace 
with  fait  and  urine  ;  then  lay  a  plafter  to  it  made  of 
calamint,  pounded  in  a  mortar,  with  turpentine  and 
yellow  wax,  till  it  come  to  a  falve.  If  you  give  your 
dog  fouie  of  the  juice  of  calamint  to  drink  in  milk,  it 
will  be  good  ;  or  an  ounce  of  treacle  dilTolvcJ  in  fome 
fweet  wine. 

2.  Mange. — Dogs  are  fubjeft  to  the  mange  from 
being  fed  too  high,  and  allowed  no  exercife  or  an  op- 
portunity of  refreftiing  themfelves  with  dog-grafs  ;  or 
by  being  ftarved  at  home,  which  will  caufe  them  to 
eat  the  vileft  ftuff  abroad,  fuch  as  carrion,  or  even  hu- 
man excrement ;  or  by  want  of  water,  and  fometimes 
by  not  being  kept  clean  in  their  kennel,  or  by  founder- 
ing and  melting  in  their  greafe.  Either  of  thefe  will 
heat  the  blood  to  a  great  degree,  which  will  have  a 
tendency  to  make  them  mangy.  The  cure  may  be  ef- 
fetled  by  giving  llone  brimltone  powdered  fine,  either 
in  milk  or  mixed  up  with  butter,  and  rubbing  them 
^vell  every  day  for  a  week  with  an  ointment  made  of 
fome  of  the  brimftone  and  pork  lard,  to  which  add  a 
fmall  quantity  of  oil  of  turpentine.  Or,  boil  four 
ounces  of  quickfilver  in  two  quarts  of  water  to  half  the 
quantity  ;  brfthe  them  every  day  with  this  water,  and 
let  them  have  fome  of  it  to  lick  till  the  cure  is  perfeft- 
ed.  Or,  a  fmall  quantity  of  trooper's  ointment  rubbed 
on  the  parts  on  its  firft  appearance  will  cure  it.  It 
will  alfo  free  loufy  puppies  from  their  lice.  Or,  take 
t^vo  ounces  of  euphorbium ;  flour  of  fulpliur,  Flan- 
ders oil  of  bays,  and  foft  foap,  each  four  ounces. 
Anoint  and  rub  your  dog  with  it  every  other  day  ; 
give  him  warm  milk,  and  no  water.  The  cure  will  be 
performed  in  about  a  week.  The  following  receipt  is 
alfo  laid  to  be  efficacious.  Take  two  handfuls  of  wild 
creffes,  and  as  much  elecampane,  and  alfo  of  the  leaves 
and  roots  of  roerb  and  forrel,  and  two  pounds  of  the 
roots  of  fodrels :  boil  all  thefe  well  together  in  lye 
and  vinegar ;  ftrain  the  decoftion,  and  put  into  it  two 
pounds  of  gray  foap,  and  when  it  is  melted,  rub  the 
dog  with  it  four  or  five  days  fuccelfively,  and  it  will 
cure  him. 

3.  Poifon.—li  you  fufpeft  your  dog  to  be  poifoned 
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poifoti  ufually  employed  by  the      ^vhen   they  veil  ;   and  let  them  be  neither  too  fat  nor 


Dog,  ^vith  nux  vomica  (thi 
,,— _,  „3f.gngr<^  u-hlch  caiifts  convulTive  fits  and  ioon  kills), 
Uia^"''"' '  ''*^  "■"*"  eiledual  remedy,  if  immedintely  applied,  is 
10  gi->c  hira  a  good  deal  of  common  f.dt  j  to  admini- 
rter  wliich,  you  may  open  his  mouth,  and  -/Ut  a  flick 
acrofs  to  prei'ent  the  limiting  it,  whilll  you  cram 
his  throat  full  of  fait,  at  the  fame  time  holding  his 
mouth  upu-ards  5  and  it  will  dittolve  fo  that  a  luffi- 
cient  quantity  vi;ill  be  fwallovved  to  purge  and  vomit 
him.  When  his  ftomach  is  fufficiently  cleared  by  a 
■free  paflage  obtained  by  ftcol,  give  him  fome  warm 
broth  frequently,  to  prevent  his  expiring  from  faiut- 
iiefs  ;  and  he  will  recover. 

4.  Worms. — Dogs  are  very  frequently  troubled  with 
tvorms;  but  more  particularly  whilft  they  are  young. 
Any  thing  bitter  is  fo  naufeous  to  thefe  worms,  that 
they  are  very  often  voided  by  taking  two  or  three 
purges  of  aloes  ;  or  (which  is  the  fame  thing)  Scots 
pills,  four  or  five  being  a  dofe  for  a  large  dog  :  this  is 
to  be  repeated  two  or  three  times  in  a  week.  If  this 
do  not  fucceed,  you  may  give  him  an  ounce  of  powder 
of  tin  mixed  up  with  butter,  in  three  dofes  j  which  fel- 
do;n  fails  to  cure.  Or,  of  the  herb  favin,  dried  and 
rubbed  to  powder,  give  about  as  much  as  will  lie  on  a 
Shilling  for  a  dole  j  which  will  entirely  delboy  worms 
and  their  feed. 

;.  Sore  Feet. — A  pointer  ought  not  to  be  hunted 
oftener  thsn  two  or  three  days  in  a  week  ;  and  unlefs 
you  take  C.ire  of  his  feet,  and  give  him  good  lodging 
as  well  as  proper  food,  he  will  not  be  able  to  perform 
that  through  the  feafon.  You  tbould  therefore,  after  a 
hard  day's  hunting,  walh  his  feet  with  warm  water  and 
fait  ;  and  when  dry,  wafli  them  v\ith  warm  brotli,  or 
beer  and  butter,  which  will  heal  their  forencfs,  and  pre- 
vent a  fettled  llifliiefs  from  fixing. 

•6.  Strains,  B/ozvs,  orJmalllVouuds. — If  your  dog 
has  received  any  little  wou'ids  by  forcing  through 
iiedges,  or  gets  any  lamenefs  from  a  blow  or  ftrain  •, 
txithe  the  woimd  or  grieved  part  with  fait  and  cold 
vinegar  (for  warming  it  only  evaporates  the  fine 
fpirit)  J  and  when  dry,  if  a  wound,  you  may  pour  in 
it  a  little  friar's  balfam,  which  will  perform  the  cure 
iboner  than  any  method  hitherto  experienced. 

7.  Coughs  and  Colds. — Dogs  are  Very  fubjefl  to  a 
cough,  with  an  extraordinary  choking,  which  is 
thought  to  arife  generally  from  a  cold  or  fome  inward 
diforder ;  and  probably  it  is  often  occafioncd  by  their 
eating  of  filh  bones.  To  guard  againft  it,  order  your 
iervants  to  throw  all  fuch  fifli  bones  where  the  dogs 
cannot  get  at  them.  But  if  the  diforder  be  from  a  cold, 
iet  bleeding  be  repeated  in  fmall  quantities,  if  necelTary  ; 
but  if  it  be  what  is  called  the  dijiemper  in  dogs,  and  they 
appear  to  be  very  loiv  in  fpirits,  the  bleeding  is  better 
omitted.  Let  meat  broth,  or  milk  broth  warmed,  be 
the  principal  part  of  his  diet,  ufing  at  the  fame  time 
ihe  following  medicine.  Take  flour  of  fulphur,  cold 
drawn  linfeed  oil,  and  fiiltpetre,  of  each  an  ounce  ; 
divide  it  into  four  doles,  giving  him  one  dofe  every 
other  day,  and  let  him  have  plenty  of  clean  ftraw  to 
lie  on  ;  or  one  fpoonfid  of  honey  daily. 

DoG-Madne/s.—Of  this  there  are  no  lefs  than  feyen 
forts  common  among  dogs.  The  chief  caufes  are,  high 
feeding,  want  of  exercife,  fulnefs  of  blood,  and  coltive- 
uefs.  As  for  the  two  firft,  you  muft  obferve  when 
you-  hunt  them,  that  they  Ihould  be  better  fed  than 
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too  lean  ;  but,  of  the  two,  rather  fat  than  lean  ;  by  ' 
which  means  they  will  not  only  be  prcfervcd  fro-:^ '■^" '/'"" '• 
madnefs,  but  alfo  from  the  mange  and  Icab  ;  which 
difeafc-s  they  will  be  fubjeit  to  for  want  of  air,  water, 
or  cxcrcile  ;  but  if  you  liavc  but  the  knowledge  to 
keep  them  in  an  even  temper,  they  may  live  long,  and 
continue  found.  As  for  water,  they  fhould  be  left  to 
their  own  pleafure  ;  but  for  exercife  and  diet,  it  muft 
be  ordered  according  to  difcretion,  obferving  a  me- 
dium. Give  them  once  a-week,  efptcially  in  the  heat 
of  the  year,  five  or  fix  fpoonfuls  of  falad  oil,  which 
will  cleanfe  them  :  at  other  times,  the  quantity  of  3. 
hazel  nut  of  mithridate  is  an  excellent  thing  to  pre- 
vent  difeafes.  It  is  alfo  very  good  to  bleed  them 
under  the  tongue,  and  behind  the  ears. 

The  fymptoms  of  madnefs  are  many  and  eafily  dif- 
cerned.  When  any  dog  feparates  himfelf  contrary  to 
his  former  ufe,  becomes  melancholy  or  droops  his  head, 
forbears  eatinr.-  and  as  he  runs  fnatches  at  every  thing  j 
if  he  often  looks  upwards,  and  his  ftern  at  his  fetting 
on  be  a  little  ereft,  and  the  refl  hanging  down  ;  if  his 
eyes  be  red,  his  breath  flrong,  his  voice  hoarfe,  and 
he  drivels  and  foams  at  the  mouth  5  you  may  be  alTured 
he  has  this  diftemper. 

The  feven  lorts  of  madnefs  are  as  follows  ;  of  which 
the  two  firfl  are  incurable.  1 .  The  hot  burning  mad- 
nefs. 2.  'J'he  running  madnefs.  The  animals  labour- 
ing under  thefe  are  peculiarly  dangerous  •,  for  all  things 
they  bite  and  draw  blood  from  will  have  the  lame  dif- 
temper ;  and  they  generally  feize  on  all  they  meet  ivith, 
but  chiefly  on  dogs.  Their  pain  is  fo  great  it  foon  kills 
them. — The  five  curable  madnefles  are, 

3.  S/eefiing  Madnefs,  fo  called  from  the  dog's  great 
drowfinefs,  and  almofl  contiimal  fleeping.  This  is  caufed 
by  the  little  worms  that  breed  in  the  mouth  of  the  Ito- 
mach,  from  corrupt  humours,  vapours,  and  fumes  which 
afcend  to  the  head  ;  for  cure  of  which,  take  fix  ounces 
of  the  juice  of  \vormwood,  two  ounces  of  tlie  powder 
of  hartihorn  burnt,  and  two  drachms  of  agaric  ;  mix  all 
thefe  together  in  a  little  white  wine,  and  give  it  the 
dog  to  drink  in  a  drenching  horn. 

4.  Dumb  Madnefs,  lies  alfo  in  the  blood,  and  caufes 
the  dog  not  to  feed,  but  to  hold  his  mouth  always  wide 
open,  frequently  putting  his  feet  to  his  mouth,  as  if  he 
had  a  bone  in  his  throat ;  to  cure  this,  take  the  juice  of 
black  hellebore,  the  juice  oiffiatula  pidrida,  and  of  rue, 
of  each  four  ounces  ;  ftrain  them  well,  and  put  thereto 
two  drachms  of  unprepared  fcammony,  and  being  mix- 
ed well  together,  put  it  down  the  dog's  throat  with  a 
drenching  horn,  keeping  his  head  up  for  fome  time,  left 
he  cafl;  it  out  again  •,  then  bleed  him  in  the  month,  by 
cutting  two  or  three  veins  in  his  gums. 

It  is  faid,  that  about  eight  drachms  of  the  juice  ofarj 
herb  called  hartjhorn,  or  dog''s  tooth,  being  given  to  the 
dog,  cures  all  forts  of  madnefs. 

5.  Lanh  Madnefs,  is  fo  called  by  reafon  of  the  dog's 
leannefs  and  pining  away.  For  cure  give  them  a  purge 
as  before  direfted,  and  alfo  bleed  them  ;  but  fome  fay 
there  is  no  cure  for  it. 

6.  Rheumatic  or  f.avering  madnefs,  occafions  the  dog's 
head  to  fwell,  his  eyes  to  look  yellow,  and  he  will  be 
always  flavering  and  drivelling  at  the  mouth.  To  cure 
which,  take  four  ounces  of  the  powder  of  the  roots  of 
polipody  of  tlie  oak,  fix  ounces  of  the  juice  of  fennel 
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Dcp,      roots,  with  the  like  quantity  of  tlie  roots  of  millctoc, 
T^o^e.     ami  four  ounces  of  tlie  juice  of  ivy  ;  boil  all  thcfe  toj^e- 
*——Y~-'  ther  in  white  ^vine,  and  give  it  to  the  dog  as  hot  as  he 
can  take  it,  in  a  drenching  horn. 

•J.  Fa/fin^  r>inJritfs,  is  io  termed  becaufe  it  lies  in  tlie 
dog's  head,  and  makes  him  reel  as  he  goes,  and  to  fall 
down.  F.ir  the  cure,  take  four  ounces  of  the  juice  of 
briony,  and  the  fame  quantity  of  the  juice  of  peony, 
with  four  drachms  of  Ifavefacie  pulverized  ;  mix  thele 
together,  and  give  it  the  dog  in  a  drenching  horn  ;  alio 
let  him  blood  in  the  ears,  and  in  the  two  veins  that 
come  down  his  Ihoulders  ;  and  indeed  bleeding  is  nc- 
celTary  for  all  forts  of  madnefs  in  dogs. 

When  a  dog  happens  to  be  bit  by  a  mad  one,  there 
is  nothing  better  than  their  licking  the  place  with  their 
own  tongues,  if  they  can  reach  it ;  if  not,  then  let  it  be 
^vadied  with  butter  and  vinegar,  made  lukewami,  and 
let  it  afterwards  be  anointed  with  Venice  turpentine; 
but,  above  all,  take  the  juice  of  the  (talks  of  ftrong  to- 
bacco boiled  in  water,  and  bathe  the  place  therewith  ; 
alfo  walh  him  in  fea  water,  or  water  artificially  made 
fait  ;  give  him  Ukewife  a  little  mithridate  inwardly  in 
two  or  three  fpoonfuls  of  fack  ;  and  fo  keep  him  apart  •, 
and  if  you  find  him  after  fome  time  flill  to  droop,  the 
befl;  way  is  to  hang  him. 

Some  have  afferted  their  having  cured  feveral  crea- 
tures that  have  been  bit  by  mad  dogs,  with  only  giving 
them  the  middle  yellow  bark  of  buckthorn  ;  which 
muft  be  boiled  in  ale  for  a  horfe  or  cow,  and  in  milk 
for  a  dog  ;  but  that  it  muft  be  boiled  till  it  is  as  bitter  as 
you  can  take  it. 

As  to  the  preventive  of  worming  dogs,  fee  Worm- 
ing. 

Doa-Dar/s.     See  Caxicula. 

Doa-Fi/h.     See  Squalus,  Ichthyology  Index. 

Doas-Hane.     See  Apoctnum,  Botany  Index. 

DoG-Wood  Tree.     See  Piscidia,  Botany  Index. 

DOGE,  the  chief  magiftrate  in  the  republic  of  Ve- 
nice and  Genoa. 

The  word  properly  fignifies  duic,  being  formed 
from  the  Latin  dux ;  as  dogate,  and  dogado,  from  diica- 
ius,  "  duchy." 

The  dogate,  or  office  and  dignity  of  doge,  is  elec- 
tive J  at  Venice  ttle  doge  is  elefted  for  life  j  at  Genoa, 
only  for  two  years.  He  is  addrefled  under  the  title  of 
Serenity,  which  among  the  Venetians  is  fuperior  to  that 
of  highnefs. 

The  doge  is  the  chief  of  the  council,  and  the  mouth 
of  the  republic  ;  yet  the  Venetians  do  not  go  into 
mourning  at  his  death,  as  not  being  their  fovereign, 
but  only  their  firll  minifter.  In  eftecl,  the  doge  of  Ve- 
nice is  no  more  than  the  phantom  or  (liadow  of  the 
majelly  of  a  prince  ;  all  the  authority  being  ref^rved 
to  the  republic.  He  only  lends  his  name  to  the  fe- 
nate  ;  the  power  is  diftufed  throughout  the  whole  bo- 
dy, though  the  anfwers  be  all  made  in  the  name  of  the 
doge.  If  he  gives  any  anfwers  on  his  own  account, 
they  mull  be  very  cautioufly  expreffed,  and  in  general 
terms,  otherwife  he  is  lure  to  meet  with  a  reprimand. 
So  that  it  is  ablolutely  neceflary  he  be  of  an  eafy  and 
phable  difpofition. 

Anciently  the  doges  were  fovereigns ;  but  things 
are  much  altered  ;  and  at  prefent,  all  the  prerogatives 
yeferved  to   the  quality  of  doge,  are  thefe  wliich  fol- 
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low  :  He  gives  audience  to  ambulTadors ;  but  docs  not  Dajft 
give  them  any  anfwcr  from  himfelf,  in  mutters  of  any  » 
importance  ;  only  he  is  allowed  to  anlwcr  according  "^'' 
to  his  own  plealure,  to  the  compliments  they  make  to 
the  fignory  ;  (uch  anfwcrj  being  of  no  conlcquence. 
The  doge,  as  being  firft  magillrate,  is  head  of  all  the 
councils ;  and  the  credentials  wliich  the  fenate  fui'- 
nilhes  its  minifters  in  foreign  courts,  are  written  in  his 
name  :  and  yet  he  does  not  fign  them  ;  but  a  fecretary 
of  Hate  figns  them,  and  fcals  tiiem  vvith  the  arms  of  the 
republic.  The  anibafl'adors  direft  their  defjiatches  to 
the  doge,  and  yet  he  may  not  open  them  but  in  pre- 
fencc  of  the  counfellors.  The  money  is  flruck  in  the 
doge's  name,  but  not  with  his  ftamp  or  arms.  All  the 
magiftrates  rife,  and  falute  the  doge  when  he  comes 
into  council ;  and  the  doge  riles  to  none  but  foreign 
anibafladors. 

The  doge  nominates  to  all  the  benefices  in  the 
church  of  St  i\Iark  ;  he  is  proteclor  of  the  monaftery 
delle  Virgine  ;  and  bellows  certain  petty  offices  of  ulhers 
of  the  houfehold,  called  Commanders  of  the  Palace.  His 
family  is  not  under  the  jurifdiftion  of  the  mafter  of  the 
ceremonies ;  and  his  children  may  have  IfafF  officers, 
and  gondoliers  in  livery. 

His  grandeur,  at  the  fame  time,  is  tempered  with 
a  variety  of  circumftanccs,  which  render  it  burden- 
fome.  He  may  not  go  out  of  Venice  without  leave 
of  the  council;  and  if  he  does  go  out,  he  is  liable  to 
receive  affronts,  without  being  entitled  to  demand  la- 
tisfaftion  ;  and,  it  any  diforder  Ihould  liappen  where 
he  was,  it  belongs  not  to  him,  but  to  the  podella,  as 
being  inverted  with  the  public  authority,  to  compofe 
it. 

The  children  and  brothers  of  the  doge  are  excluded  - 
from  all  the  chief  offices  of  ftate.  They  may  not  re- 
ceive any  benefice  from  the  court  of  Rome  ;  but  are 
allowed  to  accept  of  t!ie  cardinalate,  as  being  no  be- 
nefice, nor  including  any  jurifdiftion.  The  doge  may 
not  divert  himfelf  of  his  dignity,  for  his  eafe  ;  and  af- 
ter his  death,  his  conduft  is  examined  by  three  in- 
quilitors,  and  five  correilors,  who  (1ft  it  with  great  fe- 
verity. 

DOGGER,  a  Dutch  fiffiing  veffel  navigated  in  the 
German  ocean.  It  is  generally  employed  in  the  her- 
ring filhery  ;  being  equipped  with  two  marts,  viz.  a 
main-mart  and  a  mizen-mart,  and  fomewhat  refembling 
a  ketch.     See  the  Plates  at  the  article  Ship. 

DOGGERS,  in  the  Englilh  alum  works,  a  name 
given  by  the  workmen  to  a  fort  of  rtone  found  in  the 
fame  mines  with  the  true  alum  rock,  and  containing 
fome  alum,  though  not  near  fo  much  as  the  right  kind. 
The  county  of  York,  which  abounds  greatly  with  the 
true  alum  rock,  affords  alfo  a  very  confiderable  quantity 
of  thefe  doggers  ;  and  in  iome  places  they  approach  fo 
much  to  the  nature  of  the  true  rock,  that  they  are 
wrought  to  advantage. 

DOGMA,  a  principal  maxim,  tenet,  or  fettled  opi- 
nion, particularly  with  regard  to  matters  of  faith  and 
philofophy. 

DOGMATICAL,  fomething  belonging  to  a  doc- 
trine or  opinion.  A  dogmatical  philofopher  is  one  who 
afferts  things  pofitively  ;  in  oppofition  to  a  fceptic,  ivho 
doubts  of  every  thing. 

DOGMATISTS,    a  fea  of  ancient  phyficians,  of 
O  o  2  which 
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which  Hippocrates  was  the  firft  author.  They  are  alfo 
called  /ogici,  logicians,"  from  their  uling  the  rules  of 
logic  in  lubjecls  of  their  profeffion.  They  laid  down 
definitions  and  divifions ;  reducing  difcafes  to  certain 
genera,  and  thole  genera  to  fpecies,  and  furniih'ng  re- 
medies for  ihem  all ;  fiippofing  principles,  drawing  con- 
clulions,  and  applying  thofe  principles  and  conclufions 
to  particular  dileales  under  confideratlou ;  in  which 
lenfe,  the  dogmatills  flaud  contradiftinguilhed  from  em- 
pirics and  mcthodifts.  They  rejett  all  medicinal  vir- 
tues, that  they  think  not  reducible  to  manifell  quali- 
ties ;  but  Galen  hath  long  ago  obferved  of  fuch  men, 
that  they  mull  either  deny  plain  matter  of  lad,  or  af- 
iign  but  very  poor  reafons  and  caules  of  many  effefls 
they  pretend  to  explain. 

DOLCE,  Carlo,  or  Carlino,  a  celebrated  hi- 
flory  and  portrait  painter,  was  born  at  Florence  in 
a6i6,  and  was  the  difciple  of  Vignali.  This  great 
raafter  Avas  particularly  fond  of  repreienting  pious  lub- 
jefts,  though  he  fcmetimes  painted  portraits ;  and  his 
works  are  earfily  diflinguilhed  by  the  peculiar  delicacy 
with  which  he  perfetled  all  his  compofitions,  by  a 
pleafmg  tint  of  colour,  and  by  a  judicious  manage- 
ment of  the  chlaro  fcuro.  His  performance  was  re- 
markably flov,'  ;  and  it  is  reported  that  his  brain  was 
fatally  affedled  by  feeing  Luca  Jordana  dcfpatch  more 
bulinefs  in  four  or  five  hours  than  he  could  have  dune 
in  as  many  months.     He  died  in  1686. 

DOLE,  in  the  Saxon  and  Brltilh  tongue,  fignified 
a  part  or  portion,  moll  commonly  of  a  meadow,  where 
feveral  perfons  have  ihares.  It  alfo  ftill  fignifies  a  dif- 
tributlon  or  dealing  of  alms,  or  a  liberal  giit  made  by 
a  great  man  to  the  people. 

Dole,  in  Scots  Laxv,  fignifies  a  malevolent  intention. 
It  is  elTential  in  every  crime,  that  it  be  committed  in- 
tentionally, or  by  an  aiSl  of  the  will  :  hence  the  rule, 
Crimen  dolo  contrahilur. 

DOLICHOS,  a  genus  of  plants  belonging  to  the 
^iadelphia  clafs,  and  in  the  natural  method  ranking  un- 
der the  3 2d  order,  Piipilionaceie.  See  Botany  Index. 
DOLLAR,  or  DalleR,  a  filver  coin  nearly  of 
the  value  of  the  Spaniih  piece  of  eight,  or  French 
crown. 

Dollars  are  coined  in  different  paits  of  Germany 
and  Holland  ;  and  have  their  diminutions,  as  femi- 
dollars,  quarter- dollars,  &e.     See  Money  Table. 

They  are  not  all  of  the  fame  fincnefs  or  weight. 
The  Du*ch  dollars  are  the  moil  frequent.  In  the 
Levant  tiiey  are  called  ajiaini,  from  the  impreffion  of 
a  lion  thereon. 

DOLPHIN.  See  Delphinjs,  Cetology  Index. 
Dolphin  of  the  Mqft,  a  peculiar  kind  of  wreath, 
formed  of  plaited  cordage,  to  be  faftened  occafionally 
round  the  malls,  as  a  fupport  to  the  puddening,  whofe 
ufe  is  to  fv:llain  the  weight  of  the  fore  and  main  yards, 
in  cafe  the  rigging  or  chains  by  which  thofe  yards  are 
fufprnded  ihould  be  ihot  away  in  the  time  of  battle  ;  a 
circuraftance  which  might  render  their  fails  ufelefs  at  a 
feafcn  when  their  aihilance  is  extremely  necelTary. 
See  the  article  Puddening. 

DOM,    or  Don,    a  title  of   honour ,  invented    and 
chieHy  ufed  by  the  Spaniards,  fjgnifylng  fir  or  lord. 

This  title,  it  feems,  was  firft  given  to  Pelayo,  in  the 
beginning  of  the  eighth  century.     In  Portugal  no  per- 


fon  can  affume  the  title  of  don  without  the  permllTion      Dom 
of  the  king,  fince  it  is  looked  upon  as  a  mark  of  hon-         II 
our  and  nobility.   In  France  it  is  (ometimes  ufed  among    _°|^^    "T- 
the  religious.     It  is  an  abridgement  of  domrius,  from 
dominus. 

DoM  and  Sotn,  in  old  charters,  fignifies  full  property 
and  jurifdliSlion, 

DOIMAIN,  the  inheritance,  eftate,  or  poiTelTron  of 
any  one.     See  Demesne. 

DOMAR,  John,  a  celebrated  French  lawyer,  born 
in  1625,  who  obfei-ving  the  confufed  ftate  of  the  laws, 
liigelled  them  in  4  vols  4to,  under  the  title  of  The 
Civil  Laws  in  their  natural  order  :  for  which  underta- 
king, Louis  XIV.  fettled  on  him  a  penfion  of  2000 
livres.  Domat  was  intimate  with  the  famous  Pafcal, 
who  left  him  his  private  papers  at  his  death  :  he  him- 
felf  died  in  1696. 

DOME,  in  ArclateBnre,  a  fpherical  roof,  or  a  roof 
of  a  fpherical  form,  railed  over  the  middle  of  a  build- 
ing, as -a  church,  hall,  pavilion,  vettibule,  ftaircafe,  8ic. 
by  way  of  crowning. 

Dome,  in  Chemiflry,  the  upper  part  of  furnaces, 
particularly  portable  ones.  It  has  the  figure  of  a  hoi- 
low  heralfphere  ^r  fmall  dome.  Its  ufe  is  to  form  a 
fpace  in  the  upper  part  of  the  furnace,  the  air  of  which 
is  continually  expelled  by  the  fire  :  hence  the  current 
of  air  is  confiderably  increafed,  which  is  obliged  to  en- 
ter by  the  afu-hole,  and  to  pafs  through  the  fire,  to 
fupply  the  place  of  the  air  driven  from  the  dome. 
The  form  of  this  piece  renders  it  proper  to  refleift 
or  reverberate  a  part  of  the  llame  upon  the  matters 
which  are  in  the  furnace,  which  has  occafioned  this 
kind  of  furnace  to  be  called  a  reverberating  one.  See 
Furnace. 

Dome,  or  Doom,  fignifies  judgment,  fentcnce,  or  de- 
cree. The  homagers  oath  in  the  black  book  of  Here- 
ford ends  thus :  "  So  help  me  God  at  his  holy  dome, 
and  by  my  trowthe." 

DOMENICHINO,  a  famous  Italian  painter,  born 
of  a  good  family  at  Bologna  in  I  581.  He  was  at  firft 
a  difciple  of  Calvart  the  Fleming,  but  foon  quitted  his 
fchool  for  that  of  the  Caraccis.  He  aluays  applied 
himfelf  to  his  work  with  much  ftudy  and  thoughtful- 
nefs/,  and  never  offered  to  touch  his  pencil  but  ivhen  he 
found  a  proper  kind  of  enthufiafm  upon  him.  His 
great  Iklll  in  architefture  alio  procured  him  the  ap- 
pointment of  chief  architeft  of  the  apoflolical  palace 
from  Pope  Gregory  XV.  j  nor  was  he  without  a  theo- 
retical knowledge  in  mufic.      He  died  in  l64t. 

DOMESDAY,  or  Doomsday  Book,  a  mod  an- 
cient record,  made  in  the  time  of  William  I.  furnamed 
the  Conqueror,  and  containing  a  furvey  of  all  the  lands 
of  England.  It  confifts  of  two  volumes,  a  greater  and 
a  lefs.  The  firft  is  a  large  folio,  WTltten^  on  3  8  2  double 
pages  of  vellum,  in  a  fmall  but  plain  charafler  ;  each 
page  having  a  double  column.  Some  of  the  capital 
letters  and  principal  pafl'ages  are  touched  with  red  ink  ; 
and  fome  have  ftrokcs  of  red  ink  run  acrofs  them,  as  if 
fcratched  out.  This  volume  contains  the  defcrlption  of 
31  counties.  The  other  volume  is  in  quarto,  written 
upon  450  double  pages  of  vellum,  but  in  a  fingle  co- 
lumn, and  in  a  large  but  very  fair  charafter.  It  con- 
tains the  counties  of  ElTex,  Norfolk,  Suffolk,  part  of 
the  county  of  PvUtland,  uicluded  in  that  of  North?.mp- 
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C5iriei"i,\y.  ton,  nnd  part  of  Lancafliire   in  the  counties  of  York 

*""^'  ami  Chellcr. 

This  work,  according  to  tlic  red  book  in  the  ex- 
chequer, was  begun  by  order  of  William  the  Con- 
queror, with  the  advice  of  his  parliamenr,  in  the  year 
ef  our  Lord  1080,  and  completed  in  the  year  1086. 
The  reafon  given  for  taking  this  furvey,  as  alBgned  by 
feveral  ancient  records  and  hiftorians,  was,  that  every 
man  fhould  be  fatislied  with  his  own  right,  and  not 
ufurp  with  impunity  what  belonged  to  another.  But, 
befides  this,  it  is  faid  by  others,  that  now  all  thofe 
who  poireiTed  landed  eflates  became  vaffals  to  the  king, 
and  paid  him  fo  much  money  by  way  of  fee  or  ho- 
mage in  proportion  to  the  lands  they  held.  This  ap- 
pears very  probable,  as  there  was  at  that  time  extant 
a  general  furvey  of  the  whole  kingdom,  made  by  order 
of  King  iVlfred. 

For  the  execution  of  the  furvey  recorded  in  domef- 
day  book,  commiirioners  were  lent  into  every  county 
and  (hire;  and  juries  fumraoned  in  each  hundred,  out 
of  all  orders  of  freemen,  from  barons  down  to  the  low- 
ell  farmers.  Thcfe  commiirioners  were  to  be  informed 
by  the  inhabitants,  upon  oath,  of  the  name  of  each 
manor,  and  that  of  its  owier ;  alfo  by  whom  it  was 
held  in  the  time  of  Edward  the  Confeffor  ;  t!ie  number 
of  hides  ;  the  quantity  of  ^vood,  of  pallure,  and  of 
meadow  land  ;  how  many  ploughs  were  in  the  demefne, 
and  how  many  in  the  tenanted  part  of  it  ;  how  many 
mills ;  how  many  tiih-ponds  or  lilheries  belonged  to  it  ; 
ivith  the  value  of  the  whole  together  in  the  time  of 
King  Edward,  as  well  as  when  granted  by  King  Wil- 
liam, and  at  the  time  of  this  furvey,  alfo  whether  it 
was  capable  of  improvement  or  of  being  advanced  in 
Its  value  ;  they  were  likewife  diredlcd  to  return  the  te- 
nants of  every  degree,  the  quantity  of  lands  then  and 
fonnerly  held  by  each  of  them,  ivhat  was  the  number 
of  villains  or  flaves,  and  alfo  the  number  and  kinds  of 
their  cattle  and  live  flock.  Thefe  inquifitions  being  firll 
methodized  in  the  county,  were  afterwards  fent  up  to 
the  king's  exchequer. 

This  lurvey,  at  the  time  it  was  made,  gave  great 
offence  to  the  people  ;  and  occafioned  a  jealoufy  that  it 
was  intended  for  fome  new  impofition.  But  notwith- 
ftanding  all  the  precaution  taken  by  the  conqueror  to 
have  this  furvey  faithfully  and  impartially  executed,  it 
appears  from  indifputable  authority,  that  a  falfe  return 
v-as  given  in  by  fome  of  the  commilfioners  :  and  that, 
as  it  is  faid,  out  of  a  pious  motive.  This  was  parti- 
cularly the  cafe  with  the  abbey  of  Croyland  in  Lincoln- 
iliire,  the  polleflions  of  which  were  greatly  underrated 
both  with  regard  to  quantity  and  value.  Perhaps  more 
of  thefe  pious  frauds  were  difcovered,  as  it  is  faid  Ralph 
Flambard,  miniller  to  William  Rufus,  propofed  the 
making  a  freih  and  more  vigorous  inquifitiou  ;  but 
this  was  never  executed. 

Notwithlfanding  this  proof  of  its  falfehood  in  fome 
inftances,  which  nmft  throw  a  fufpicion  on  all  others, 
the  authority  of  domefday  book  was  never  permitted 
to  be  called  in  quelllon  ;  and  always,  when  it  hath  been 
neceiTary  to  dillinguilh  whether  lands  were  held  in  an- 
cient demefne,  or  in  any  other  manner,  recourfe  was 
had  to  domefday  book,  and  to  that  only,  to  determine 
the  doubt.  From  this  definitive  authority,  from  which, 
as  from  the  fentence  pronounced  at  domefdaij,  or  tlie 
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day  of  judgment,  there  could  be  no  appeal,  the  name  DomeMay, 
of  the  book  is  faid  to  have  been  derived.  But  Stowe  Dcimcftic. 
adigns  another  reafon  for  this  appellation  ;  namely,  ~~~^ 
that  domefday  book  is  a  corruption  of  itomiis  Dei  book  ; 
a  title  given  it  becaufe  heretofore  depofited  in  the  king's 
treafury,  in  a  place  of  the  church  of  Weftminlter  or 
Wincheller,  called  domiis  Dti.  From  the  great  care  for- 
merly taken  for  the  prcfervation  of  this  furvey,  we  may 
learn  the  ellimation  in  which  its  importance  was  held, 
'J"he  dialogue  de  Sacrariis  fays,  "  Liber  ille  (domef- 
A'Ay)Jigilli  regis  comes  eji  individuus  in  thefauro^''  Un- 
til lately  it  has  been  kept  under  three  different  locks 
and  keys ;  one  in  cullody  of  the  treafurer,  and  the 
others  in  that  of  the  two  chamberlains  of  the  exchequer. 
It  is  now  depofited  in  the  chapterhoufe  at  Wellminfter,- 
where  it  may  be  confuked  on  paving  to  the  proper  of- 
ficers a  fee  of  6s.  8d.  for  a  fevirch,  and  fourpence  per 
line  for  a  tranfcript. 

Befides  the  two  volumes  above-mentioned,  there  is 
alfo  a  third  made  by  order  of  the  fame  king  ;  and 
which  differs  from  the  others  in  form  more  than  matter. 
There  is  alfo  a  fourth  called  domefday,  which  is  kept 
in  the  exchequer  ;  which,  though  a  very  large  volume, 
is  only  an  abridgement  of  the  others.  In  the  remem- 
brancers olfice  in  the  exchequer  is  kept  a  fifth  book, 
likewife  called  domefdiiy,  which  is  the  fame  with  the 
fourtli  book  already  mentioned.  King  Alfred  had  a 
roll  uhich  he  called  domefday  ;  and  the  domefday  book 
made  by  William  the  Conqueror  referred  to  the  time 
of  Edward  the  Confeffor,  as  that  of  King  Alfred  did 
to  the  time  of  Ethelred.  The  fourth  book  of  domef- 
day having  many  pidlures  and  gilt  letters  in  the  begin- 
ning relating  to  the  time  of  King  Edward  the  Con- 
feflor,  this  had  led  fome  into  a  falfe  opinion  that 
domefday  book  was  compofed  hi  the  reign  of  King 
Edward. 

DOMESTIC,  any  man  who  afts  under  another, 
ferving  to  compofe  his  family  ;  in  which  he  lives,  or  is 
fuppofed  to  live,  as  a  chaplain,  fecretary,  &c.  Some- 
times domeftics  is  applied  to  the  wife  and  children  fbut 
very  feldora  to  fervants,  fuch  as  footmen,  lacqiues, 
porters,  &:c. 

Domestic,  adj.  is  foraetimes  oppofed  to  foreign. 
Thus  "  domefic  occurrences"  fignify  thofe  events  which 
happen  in  our  own  country,  in  contradiftinftion  to 
thofe  of  which  we  receive  intelligence  from  abroad. 

In  its  more  ufual  acceptation,  the  term  implies  fome- 
thing  peculiar  to  home  or  houfelcold.  Thus  we  fpeak  of 
domejlic  happinefs  or  plcalures  :  meaning  the  pleafures 
enjoyed  in  the  bofom  of  one's  family  ;  in  oppofition  to 
thofe  found  in  the  bullle  of  public  life,  or  dclufively 
fought  in  the  haunts  of  diffipation. 

The  folace  of  domeflic  enjoyments  has  been  coveted 
by  the  wileft  and  greateft  of  men.  Senators  and  heroes 
have  Ihut  out  the  acclamations  of  an  applauding  world, 
to  enjoy  the  prattling  of  their  little  ones,  and  to  par- 
take the  endearments  of  family  converfation.  They 
knew  that  even  their  bell  friends,  in  the  common  inter- 
courfe  of  life,  were  in  fome  degree  aftuated  by  intcreff- 
ed  motives  in  difplaying  their  affecllon  ;  that  many 
of  their  folio--  ers  applauded  them  in  hopes  of  reward  ; 
and  that  the  giddy  multitude,  however  zealous,  were 
not  always  judicious  in  their  approbation.  But  the  at- 
tentions paid   them  at  their  fire  iide,  the  fmilcs  which 
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Oomeflic.  ex'liU:;i-ated  their  o\to  table,  were  the  genuine  rcfult  of 
»     "^  undiffembleJ  love. 

To  purfue  the  obfervations  of  an  elegant  eflnyiil  ; 
"  The  nurfery  has  often  alleviated  the  fatigues  of  the 
bar  and  the  fenate-houfc.  Nothing  contributes  more 
to  raife  the  gently  pleafing  emotions,  than' the  vieiv  of 
infant  innocence,  enjoying  the  raptures  of  a  game  at 
play.  All  the  fentiments  of  uncontrouled  nature  difplay 
themfelvcs  to  the  vic\v,  and  furnifli  matter  for  agreeable 
retleftion  to  the  mind  of  the  philofophical  obferver. 
To  partake  with  children  in  their  httle  pleafures,  is  by- 
no  means  unmanly.  It  is  one  6t  the  pureft  fources  of 
mirth.  It  has  an  influence  in  amending  the  heart, 
which  necefl'arily  takes  a  tinfture  from  the  company 
that  lurrounds  us.  Innocence  as  well  as  guilt  is  com- 
municated and  increafed  by  the  contagion  of  exaiirple. 
And  the  great  Author  of  evangeHcal  philofophy  has 
taught  us  to  emulate  the  fimplicity  of  the  infantine  age. 
He  feems  indeed  himfelf  to  have  been  delighted  with 
young  children,  and  found  in  them,  what  he  in  vain 
fought  among  thofe  who  judged  therafelves  their  fupe- 
riors,  unpolluted  purity  of  heart. 

"  Among  the  great  variety  of  piftures  which  the 
vivid  imagination  of  Homer  has  difplayed  throughout 
the  Iliad,  there  is  not  one  m.ore  pleafing  than  the  fa- 
mily piece,  which  reprefents  the  parting  interview  be- 
tween Heftor  and  Andromache.  It  deeply  interefts 
the  heart,  while  it  delights  the  imagination.  The  hero 
ceafes  to  be  terrible,  that  he  may  become  amiable. 
We  admire  him  while  he  ftands  completely  armed  in 
the  field  of  battle ;  but  we  love  him  more  while  he  is 
taking  off  his  helmet,  that  he  may  not  frighten  his 
little  boy  with  Its  nodding  plumes.  We  are  refrefhed 
with  the  tender  fcene  of  domeftic  love,  while  all 
around  breathes  rage  and  dilcord.  We  are  pleafed 
to  fee  the  arm,  which  is  fhortly  to  deal  death  and  de- 
ftru61ion  among  an  hod  of  foes,  employed  in  carefling 
an  infant  fon  with  the  embraces  of  paternal  love.  A 
profefled  critic  would  attribute  the  pleafing  effedl  en- 
tirely to  contraft ;  but  the  heart  has  declared,  pre- 
vioufly  to  the  inquiries  of  criticifm,  that  it  is  chiefly 
derived  from  the  fatisfaflion  which  we  naturally  take 
in  beholding  great  charaders  engaged  in  tender  and 
amiable  employments. 

"  But  after  all  that  is  faid  of  the  purity  and  the  fo- 
lidity  of  domeftic  pleafures,  they  unfortunately  appear 
to  a  great  part  of  mankind,  infipid,  unmanly,  and  ca- 
pable of  fatisfying  none  but  the  weak,  the  fpiritlefs, 
the  inexperienced,  and  the  effeminate.  The  pretend- 
ers to  wit  and  modern  philofophy  are  often  found  to 
renounce  the  received  opinions  of  prudential  conduft  ; 
and,  while  they  affetl  a  fupcrior  liberality,  to  regulate 
their  lives  by  the  moft  I'elfilh  principles.  Whatever  ap- 
pears to  have  little  tendency  to  promote  perfonal  plea- 
fure  and  advantage,  they  leave  to  be  performed  by 
thofe  fimple  individuals,  who  are  dull  enough,  as  they 
fay,  to  purfue  the  journey  of  life  by  the  ftraight  road 
of  common  fenfe.  It  is  true,  they  ^vill  allow,  that 
the  world  muft  be  replenilhed  by  a  perpetual  fucceflion  ; 
and  it  is  no  lefs  true,  that  an  offspring,  once  introdu- 
ced into  the  world,  requires  all  the  care  of  painful  at- 
tention. But  let  the  talk  be  refer\'ed  for  meaner  fpirits. 
If  the  paffions  can  be  gratified  without  the  painful  con- 
fequences    of  fupporting  a  family,  they  eagerly  fcize 
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the  indulgence.     But  the  toll  of  education  they  leave  Dumcilic. 

to  thofe  whom  they  deem  fools  enough  to  take  a  plea-         "'—'' 

fure  in  it.     There  will  always  be  a  lufhcient  number, 

fay  they,  ivhofe  folly  will  lead  them,  for  the  fake  of 

a   filly  paffion  called  virtuous  love,  to  engage  in  a  life 

of  perpetual  anxiety.       The  fool's  paradife,  they  add 

with  derifion,  will  never  be  deferted. 

"  Frefamptuous  as  are, all  fuch  pretenders  to  newly 
invented  fyftems  of  life  and  conduft,  it  is  not  to  be 
fuppofed  they  will  think  themfelves  fuperior  to  Cicero. 
Yet  Cicero,  with  all  his  liberality  of  mind,  felt  the 
tendeniefs  of  conjugal  and  parental  attachment,  and 
acknowledged  th.at,  at  one  time,  he  received  no  fatif- 
fadion  in  any  company  but  that  of  his  wife,  his  little 
daughter,  and,  to  ufe  his  own  epithet,  his  honikd 
young  Cicero.  The  great  Sir  Thomas  More,  whom 
nobody  will  fufpeft  of  narrownefs  of  mind,  who  by  a 
very  fingular  treatiie  evinced  that  he  was  capable  of 
thinking  and  of  choofing  for  himfelf,  has  left  it  on  re- 
cord that  he  devoted  a  great  ihare  of  his  time,  from 
the  united  motives  of  duty  and  delight,  to  the  amufe- 
ment  of  his  children. 

"  It  will  be  objefted  by  thofe  who  pretend  to  have 
formed  their  ideas  of  life  from  aflual  obfervation,  that 
domeltic  happinefs,  however  pleafing  in  defcription,  like 
many  a  poetic  dream,  is  but  an  alluring  picture,  defign- 
ed  by  a  good  heart,  and  painted  in  glowing  colours 
by  a  lively  fancy.  The  conftant  company,  they  urge, 
even  of  thofe  we  love,  occafions  an  infipidity.  Infi- 
pidity  grows  into  difguft.  Difgull,  long  continued, 
fours  the  temper.  Peevilhnefs  is  the  natural  confe- 
quence.  The  domeftic  circle  becomes  the  fcene  of  dif- 
pute.  l\Iutu:il  antipathy  is  ingenious  in  devifing  mu- 
tual torment.  Sullen  filence  or  malignant  remarks  fill 
up  every  hour,  till  the  arrival  of  a  ftranger  caufes  a  tem- 
porary redraiut,  and  excites  that  good  humour  which 
ought  to  be  dii'played  among  thofe  whom  the  bonds  of 
affeftion  and  blood  have  already  united. 

"  E.vperience,  indeed,  proves  that  thefe  remarks  are 
fometimes  verified.  But  that  there  is  much  domeftic 
mifery  is  no  argument  that  there  is  no  domeftic  hap- 
pinefs, or  that  the  evil  may  not  be  removed.  Natural 
ftupidity,  natural  ill  temper,  acquired  ill  habits,  want 
of  education,  illiberal  manners,  and  a  negleft  of  the 
common  rules  of  difcretion,  will  render  every  fpecies 
of  intercourfe  difagreeable.  When  thofe  are  united  by 
connubial  ties  who  were  feparated  by  natural  and  inhe- 
rent diverfity,  no  wonder  if  that  degree  of  happinefs 
which  can  only  refult  from  a  proper  union,  is  unknown. 
In  the  forced  alliance,  which  the  poet  of  Venuimm 
mentions,  of  the  ferpent  ivith  the  dove,  of  the  tyger 
with  the  lamb,  there  can  be  no  love.  Whea'we  expa- 
tiate on  the  happinefs  of  the  domeftic  group,  we  pre- 
fuppofe  that  all  'who  compofe  it  are  originally  aftimi- 
lated  by  affedion.  and  are  ftill  kept  in  union  by  dif- 
creet  friendlhip.  Where  this  is  not  the  cafe,  the  cen- 
fure  muft  fall  on  the  d'fcorJant  difpofition  of  the  par- 
ties, and  not  on  the  cllential  nature  of  family  inter- 
courfe. 

"  To  form,  under  ths  diredlion  of  prudence,  and  by 
the  irapulfe  of  virtuous  love,  an  early  conjugal  attach- 
ment, is  one  of  the  bei't  fecurities  of  virtue,  as  vvell  as 
the  moft  probable  means  of  happinefs.  The  duties, 
which  are  powerfully  called  f  ;rth  by  the  relations  of 
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Domicile  Inilband  and  father,  are  of  that  tender  kind  which  in- 
II         rpires  goodnefs  and  humanity.     He  v,ho  beholds  a  \vo- 
.-'-'""""^'^•'man  whom  hs  loves,  and  a  helplefs  infant,  lookii\g  up 
•         to  him  for  fupport,  will  not  eafily  be  induced  to  in- 
dulge in  unbecoming  extravagance,  or  devote  himfelf 
to   indolence.     He  who  has  a  rifing  family  to   intro- 

tuce  into  a  vicious  world,  -vvill  be  cautious  of  fettiug  a 
ad  example,  the  contagion  of  which,  when  it  pro- 
ceeds from  parental  authority,  mult  be  irrefiftibly  ma- 
lignant. Thus  many  who,  in  their  individual  and  un- 
connecled  ftate,  would  probably  have  fpcnt  a  life  not 
only  ufelefs  to  others,  but  profligate  and  carclcfs  in  it- 
lelf^  have  become  valuable  members  of  the  commu- 
nity, and  have  arrived  at  a  degree  of  moral  improve- 
ment, to  which  they  would  not  otheiwil'e  have  at- 
;ained. 

"  The  contempt  in  which'  domeftic  pleafures  have  in 
modern  times  been  held,  is  a  mark  of  profligacy.  It 
is  alfo  a  proof  of  a  prevailing  ignorance  of  real  enjoy- 
ment. It  argues  a  defect  in  tafle  and  judgement  as 
well  as  in  morals.  For  the  general  voice  of  the  expe- 
rienced has  in  all  ages  declared,  that  the  truelt  happi- 
nefs  is  to  be  found  at  home." 

DOAIICILE,  in  Scots  Lazv,  is  the  dwelling  place 
v.'here  a  perfon  lives  with  an  intention  to  remain. 

DOMIFYING,  in  Aflrologij,  the  dividing  or  dif- 
trlbuting  the   heavens  into  I  2  houfes,  in  order  to  ereft 

o  ... 

a  theme,  or  horofcope,  by  means  of  fi.'v  great  circles, 
called  circles  of  pofuion. 

There  are  various  ways  of  domifjing  :  that  of  Regio- 
raontanus,  which  is  the  molt  common,  makes  the  circles 
of  pofition  pals  through  the  interfections  of  the  meri- 
dian and  the  horizon  :  others  make  them  pafs  through 
the  poles  of  the  zodiac. 

DOMINANT  (from  the  Latin  word  domlnari,  "  to 
rule  or  govern"),  among  muficians,  is  ufed  either  as 
an  adjeiEtive  or  fubllantive  ;  but  thefe  different  accepta- 
tions are  far  from  being  indifcriminate.  In  both  fenfes 
it  is  explained  by  RoulTeau  as  follows  : 

The  dominant  or  lenlible  chord  is  that  which  is  prac- 
tifed  upon  the  dominant  of  the  tone,  and  which  intro- 
duces a  perfeft  cadence.  Every  perfect  major  cliord 
becomes  a  dominant  chord,  as  foon  as  the  feventh  mi- 
nor  is  added  to  it.  • 

Dominant  {fuhj}.').  Of  the  three  notes  effential  to 
the  tone,  it  is  that  which  is  a  fifth  from  the  tonick. — 
The  tonick  and  the  dominant  fix  the  tone  :  in  it  they 
are  each  of  them  the  fundamental  found  of  a  particular 
chord ;  whereas  the  mediant,  which  conlUtutes  the 
mode,  has  no  chord  peculiar  to  itfelf,  and  only  makes 
a  part  of  the  chord  of  the  tonick. 

Mr  Rameau  gives  the  name  of  dominant  in  general 
to  every  note  which  carries  a  chord  of  the  feventh,  and 
diftinguifhes  that  which  carries  the  fenfible  chord  by 
the  name  of  a  tonick  dominant  ;  but,  on  account  of  the 
length  of  the  word,  this  addition  to  the  name  has  not 
been  adopted  by  artills  :  they  continue  fimply  to  call 
that  note  a  dominant  which  is  a  fifth  from  the  tonick  ; 
and  they  do  not  call  the  other  notes  which  carry  a 
chord  of  the  feventh  dominants,  but  fundamentals ; 
which  is  fufficient  to  render  their  meaning  plain,  and 
prevents  confufion. 

A  dominant,  in  that  fpecies  of  church  mufic  w-liich  is 
called  piam-chant,  is  that  note  which  is  mod  frequently 
repeated  or  beaten,  in  whatever  degree  it  may  be  from 
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the  tonick.    In  this  fpecies  of  mufic  thtre  are  duininanti  Domina. 
and  'tonicks,  but  no  mediant.  *'"" 

DOMINA  TION,  or  Dominion,  in  Theolon,,  the  r,„„  '■'  v. 
toui  til  order  ct  angels  or  blelTed  Ipirits  in  the  hierarchy,  ^— y-™^ 
reckoning  from  the  feraphim.     Sec  Ancei.. 

DOMINGO,  or  St  Domingo,  the  capital  of  the 
ilk'jid  of  Hifpaniola  in  the  Weft  Indies,  is  feated  in  that 
part  belonging  to  the  Spaniards  on  the  fouth  fide  of 
the  ifland,  and  has  a  commodious  harbour.  Tlie  ro\ju 
is  built  in  the  Spanith  manner,  with  a  great  fquare  in 
the  middle  of  it  ;  about  wliich  are  the  cathedral  and 
other  public  building.  From  this  fquare  run  the  prin- 
cipal Itreets,  in  a  direct  line,  they  being  eroded  by 
others  at  right  angles,  fo  that  the  form  of  the  town  is 
almoft  fquare.  The  country  on  the  north  and  eafl  fide 
is  pleafant  and  fruitful ;  and  there  is  a  large  navigable 
river  on  the  weft,  ivith  the  ocean  on  the  ibuth.  It  is 
the  fee  of  an  archbilhop,  an  ancient  royal  audience,  and 
the  leat  of  the  governor.  It  has  feveral  fine  churches 
and  raonafteries ;  and  is  fo  well  fortified,  that  a  fleet 
and  army  fcnt  by  Oliver  Cromwell  in  1654  could  not 
take  it.  The  inhabitants  are  Spaniards,  Negroes,  Mu- 
lattoes,  Meflices,  and  Albatraces  ;  of  whom  about  a 
fixth  part  may  be  Spaniards.  It  had  formerly  about  \ 
2000  houfes,  but  it  is  much  declined  of  late  years.^ 
1"he  river  on  which  it  Is  feated  is  called  Ozama. — 
W.  Long.  69.  30.  N.  Lat.  18.  25. 

DOMINIC  DE  GusMAN,  founder  of  the  Domini- 
can order  of  monks,  was  born  at  Calaroga  in  Old  Ca- 
ftile,  1 170.  He  preached  with  great  fury  againft  the 
Albigenfcs,  when  Pope  Innocent  III.  made  a  croifade 
againll  that  unhappy  people ;  and  was  inquifitor  in 
Languedoc,  where  he  founded  his  order,  and  got  It 
confiimed  by  the  Lateran  council  in  12  15.  He  died 
at  Bologna  In  1221,  and  w-as  afterwards  canonized. 
The  Dominican  order  has  produced  many  illultrious 
men.      See  DoiMlNIC.VNS. 

DOMINICA,  one  of  the  Caribbee  Illands,  in  the 
Weft  Indies,  about  39  miles  long  and  13  broad,  fituat- 
ed  between  61°  and  62°  W.  Long,  and  between  11;° 
and  16°  of  N.  Lat.  This  illand  formerly  belonged  to 
the  French,  but  was  ceded  to  Britain  by  the  treaty  in 
1763.  It  is  very  advantageous  to  the  latter,  as  being 
fituated  between  the  French  iflands  of  Guadaloupe  and 
Martinico,  fo  that  it  is  equally  alarming  to  both  \  and 
its  fafe  and  commodious  roads  enable  the  Britifh  pri- 
vateers to  intercept,  without  ri(k,  the  navigation  of 
France  in  her  colonies,  whenever  a  war  happens  be- 
tween the  two  nations. 

This  illand  was  reduced.  In  the  year  1778,  by  the 
French,  under  the  marquis  de  Bouille,  governor  of 
Martinico.  At  that  time  the  Illand,  though  very  well 
fortified,  had  been  unaccountably  neglefted  by  the 
Britilh  government,  in  furh  a  manner  as  to  be  almoft' 
entirely  deftitute  of  a  garrifon.  The  French  co'.n- 
niander,  therefore,  who  made  a  defcent  with  2000  men, 
found  only  100  regular  forces  and  a  few  companies 
of  militia  to  oppofe  him.  All  refinance  therefore  be- 
ing vain,  the  only  thing  the  garrifon  could  do  ivas  to 
procure  as  favourable  terms  of  capitulation  as  poffible. 
Thefe  were  granted  with  fuch  readinefs  as  did  great 
honour  to  the  character  of  this  officer  ;  the  mhabit.mts- 
experiencing  no  kind  of  change  except  that  of  tranf- 
ferri'.ig  their  obedience  from  Britain  to  France,  being 
left  unmolelled  in  the  enjoyment  of   all    their   rights' 

both 
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Domir.ical,  both  civil  and  religious.  The  capitulation  was  ftri6lly 
Domini-   obferved   by  the   marquis ;  no   plunder   or  irregularity 

■  '^"'^'  being  allowed,  and  a  pecuniary  gratification  being  dil"- 
tributed  among  the  loldiers  and  volunteers  who  ac- 
companied him  in  the  expedition.  An  hundred  and 
iixty-four  pieces  of  excellent  cannon,  and  twenty-four 
brafs  mortars,  befides  a  large  quantity  of  military  llorcs, 
were  found  in  the  place  ;  inforauch  that  the  French 
themfelves  expreffed  their  furprife  at  finding  fo  few 
hands  to  make  ufe  of  them.  The  marquis,  ho\vever, 
took  care  to  fupply  this  defeft,  by  leaving  a  garrifon 
of  1500  of  the  bell  men  he  had  with  him.  It  was  re- 
Hored  to  Britain  at  the    conclufion    of   the    peace    in 

1783- 

La  Dominica,  one  of  the   Marquesas  iflands  in 

tlie  South  fea. 

DOMINICAL  LETTER,  popularly  called  Sunday 
Lelte-r,  one  of  the  feven  letters  A  B  C  D  E  F  G,  ufed 
in  almanacks,  ephemerides,  &c.  to  denote  the  Sundays 
throughout  the  year.  See  Chronology,  N°  32.  The 
^vord  is  formed  from  dominica  or  dominicus  dies,  "  Lord's 
xlay,  Sunday." 

The  dominical  letters  were  introduced  in  the  kalen- 
dar  by  the  primitive  Chrillians  in  lieu  of  the  NUNDINAL 
letters  in  the  Roman  kalendar. 

Dominical,  in  church  hiftor)'.  The  council  of 
Auxerre,  held  in  578,  decrees,  that  women  communi- 
cate with  their  dominical.  Some  authors  contend,  that 
this  dominical  was  a  linen  cloth,  wherein  they  received 
the  fpecies ;  as  not  being  allowed  to  receive  them  in 
the  bare  hand.  Others  will  have  it  a  kind  of  veil, 
wherewith  they  covered  the  head.  The  mod  proba- 
ble account  is,  that  it  was  a  fort  of  linen  cloth  or  hand- 
kerchief wherein  they  received  and  preferved  the  eu- 
charift  in  times  of  perfecution,  to  be  taken  on  occafion 
at  home.  This  appears  to  have  been  the  cale  by  the 
practice  of  the  firli  Chriftians,  and  by  TertuUian's  book 
^d  Uxorem. 

Dominicans,  an  order  of  religious,  called  In 
feme  places  Jacobins  i  and  in  others  Predicants  or 
Preaching  Friars. 

The  Dominicans  take  their  name  from  their  founder 
Dominic  de  Guzman,  a  Spanifli  gentleman,  bom  in 
1 170,  at  Calaroga  in  Old  Callile.  He  was  firft  ca- 
non and  archdeacon  of  OUuna ;  and  afterwards  preached 
with  great  zeal  and  vehemence  againil  the  Albigenfes 
in  Langucdoc,  where  he  laid  the  firft  foundation  of  his 
order.  It  was  approved  of  in  12 1 5  by  Innocent  III. 
and  confirmed  in  1216  by  a  bull  of  Honorius  III.  un- 
der the  title  of  St  j^ugiijiine  ;  to  which  Dominic  added 
fcveral  auflere  precepts  and  obfervances,  obliging  the 
brethren  to  take  a  vow  of  abfolute  poveiiy,  and  to 
abandon  entirely  .ill  their  revenues  and  poifeffions  -,  and 
alfo  the  title  of  Preaching  Friars,  becaufe  public  in- 
ftrudlion  was  the  main  end  of  their  inifilution. 

The  firft  convent  was  founded  at  Thculoufe  by  the 
bifhop  thereof  and  Simon  de  Montfort.  Two  years 
afterwards  thev  had  another  at  Paris,  near  the  bifhop's 
houfe ;  and  iome  time  after  a  third  in  the  rue  St 
Jacques,  (St  James's  ftreei).  whence  the  denomination 
o£  JacoLim. 

Juft  before  his  death,  Dominic  fent  Gilbert  de  Fref- 

,  ney,  with  twelve  of  the  brethren,  into  England,  where 

they  founded  th.;ir   firft   monaftery   at  Oxford   in   the 

year  1221,   vd   foon   after   another  at  London.     In 


the  year  1276  the  mayor  and  aldermen  of  the  city  of 
London  gave  them  two  wdiole  ftreets  by  the  river 
Thames,  where  they  erefted  a  very  commodious  con- 
vent, whence  that  place  Is  ftlll  called  Blach  Friars,  ^ 
from  the  name  by  which  the  Dominicans  were  called 
in  England. 

St  Dominic,  at  firft,  only  took  the  habit  of  the  re- 
gular  canons ;  that  is,  a  black  cailcck  and  rochet  : 
but  this  he  quitted  In  1219,  for  that  which  they 
now  wear,  which  it  Is  pretended  was  Ihown  bv  the 
bleffed  Virgin  herfelf  to  the  beatified  Renaud  d'Or- 
leans. 

This  order  is  diiFufed  throughout  the  whole  known 
world.  It  has  forty-five  pro\inces  under  the  general, 
who  refides  at  Rome  ;  and  l  2  particular  congregations 
or  reforms,  governed  by  vicars  general. 

They  reckon  three  popes  of  this  order,  abo^'e  fixty 
cardinals,  leveral  patriarchs,  a  hundred  and  fifty  arch- 
biftiops,  and  about  eight  hundred  biihops  ;  belide  ma- 
fters  of  the  facred  palace,  whofe  office  has  been  con- 
ftantly  difcharged  by  a  religious  of  this  order,  ever 
fince  St  Dominic,  who  held  it  under  Honorius  III.  in 
1218. 

Of  all  the  monaftic  orders,  none  enjoyed  a  higher 
degree  of  power  and  authority  than  the  Dominican 
friars,  whofe  credit  was  great,  and  their  influence  imi- 
verfal.  But  the  meafures  they  ufed  in  order  to  main- 
tain and  extend  their  authority  were  fo  perfidious  and 
cruel,  that  their  Infiuence  began  to  decline  towards  the 
beginning  of  the  fixteenth  century.  The  tragic  ftory 
of  Jetzer,  conduifled  at  Bern  In  15C9,  for  determining 
an  uninterelling  difpute  between  them  and  the  Fran- 
clfcans,  relating  to  the  immaculate  conception,  will  refleft 
Indelible  Infamy  on  this  order.  See  an  account  of  it 
in  Burnet's  Travels  through  France,  Italy,  Germany, 
and  Switzerland,  p.  31.  or  Moftieim's  Eccl.  Hift.  vol. 
ill.  p.  294.  8vo.  They  were  indeed  perpetually  em- 
ployed in  ftigmatizing  with  the  opprobrious  name  of 
hercfy  numbers  of  learned  and  pious  men ;  in  encroach- 
ing upon  the  rights  and  properties  of  others,  to  aug- 
ment their  pofl'cinohs ;  and  in  laying  the  moft  Iniqui- 
tous fnares  and  ftratagems  for  the  deftrufllon  of  their 
adverfarles.  They  were  the  principal  counfellors,  by 
whofe  inftigatlon  and  advice  Leo  X.  was  deterim'ned  to 
the  public  condemnation  of  Luther.  Tlie  papal  fee 
never  had  more  active  and  ufeful  abettors  than  this  or- 
der, and  that  of  the  Jefults. 

Tlie  dogmata  of  the  Dominicans  are  ufually  oppofite 
to  thofe  of  the  Franclfcans. 

There  are  alfo  nuns  or  fifters  of  this  order,  called  in 
feme  places  Preaching  Sijiers.  Thefe  are  even  more 
ancient  than  the  friars ;  St  Dominic  having  founded 
a  fociety  of  religious  maids  at  Proullles  fome  years 
before  the  Inftitution  of  his  order  of  men  ;  viz.  in 
1206. 

There  is  alfo  a  third  order  of  Dominicans,  both  for 
men  and  women. 

DOMINION,  (Dominium)  In  the  civil  law,  fig- 
nlfies  the  power  to  ufe  or  difpofe  of  a  thing  as  we 
pleafe. 

Dominion,  or  Domination.     See  Domination. 

DOMINIS,  Mark  Antony  de,  archbilhop  of  Spa- 
latro  in  Dalmatia  at  the  cldfe  of  the  15th  and  begin- 
ning of  the  1 6th  centuries,  was  a  man  whofe  ficklenefs 
in  religion  proved  bis  ruin.     His  preferment,  inftead 
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Domiwium  of  attaching  him  -to  the  church  of  Rome,  rendered 
II  him  difaffeded  to  it.  Becoming  acquainted  with  our 
Bilhop  Bedell,  while  chaplain  to  Sir  Henry  Wottou 
amballador  from  James  I.  at  Venice,  he  communicated 
his  books  De  Repuhlica  KccUfiaJl'ica  to  him  ;  ^vhich  were 
afterwards  publilhed  at  London,  with  Bedell's  correc- 
tions. He  came  to  England  with  Bedell ;  where  he 
was  received  with  great  refpetl,  and  preached  and 
wrote  againft  the  RomiQi  religion.  He  is  faid  to  have 
had  a  principal  hand  in  publiihing  Father  Paul's  Hijlorij 
of  the  Council  of  Trent,  at  London,  which  was  infcribed 
to  James  in  1 619.  But  on  the  promotion  of  Pope 
Gregory  XIV.  who  had  been  his  fchoolfellow  and  old 
acquaintance,  he  was  deluded  by  Gondoraar  the  Spa- 
nilh  ambaffador  into  the  hopes  of  procuring  a  cardi- 
nal's hat,  by  which  he  fancied  he  fliould  prove  an  in- 
ilrument  of  great  reformation  to  the  church.  Accord- 
ingly he  returned  to  Rome  in  1622,  recanted  his  er- 
rors, and  was  at  firft  well  received ;  but  he  afterwards 
wrote  letters  to  England,  repenting  his  recantation  ; 
which  being  intercepted,  he  was  imprifoned  by  Pope 
Urban  VIIL  and  died  in  1625.  He  was  alfo  the 
author  of  the  firft  philofophical  explanation  of  the  rain- 
bow, which  before  his  time  was  regarded  as  a  prodigy. 

DOMINIUM  E:\nNEKS,  in  Scots  Law,  that  power 
which  the  llate  or  fovereign  has  over  private  property, 
and  by  which  tlie  proprietor  may  be  compelled  to  fell  it 
for  an  adequate  price  where  public  utility  requires.  See 
Law  Index. 

Dominium  Diredum,  in  Scots  Law,  the  riglit  which 
a  fuperior  retains  in  his  lands,  notwithftandiiig  the  feu- 
dal grant  to  his  vaflTal.      See  Law  Index. 

Dominium  Utile,  in  Scots  Law,  tlie  right  which  the 
vaflal  acquires  in  the  lands  by  the  feudal  grant  from 
his  fuperior.      See  Law  Index. 

DOMINUS,  in  ancient  times,  a  title  prefixed  to  a 
aiame,  ufually  to  denote  the  perfon  either  a  knight  or 
a  clergyman.     See  Vice  Dominus. 

The  title  was  fomelimes  alfo  given  to  a  gentleman 
not  dubbed;  efpecially  if  he  were  lord  of  a  manor.  See 
Do^i,  Gentleman,  and  Sire. 

In  Holland  the  title  dominus  is  ftill  retained,  to  di- 
flinguifh  a  minliter  of  the  reformed  church. 

DQMITIAN,  the  Roman  emperor,  fon  to  Vefpafian, 
was  tlie  laft  of  the  12  Csfars.  See  (Hi/loi-y  of)  Roime. 

DON,  or  Tanais,  a  river  of  RulTia,  which  takes 
its  rife  from  the  fmall  lake  of  St  John,  near  Tula,  in 
the  government  of  Mofcow,  and  palTmg  through 
part  of  the  province  of  Voronetz,  a  fmall  portion  of 
the  Ukraina-Slobodlkaia,  and  the  whole  province  of 
Azof,  divides  itfelf  near  Tcherkafk  into  three  ftreams, 
and  falls  in  thefe  feparate  branches  into  the  fea  of  Azof. 
This  river  has  fo  many  windings,  is  in  many  parts  fo 
ftiallow,  and  abounds  with  fuch  numerous  (lioals,  as  to 
be  fcarcely  navigable,  excepting  in  the  fpring,  upon 
the  melting  of  the  fnows  ;  and  its  mouth  is  alfo  fo 
choked  up  with  fand,  that  only  flat-bottomed  veffels, 
excepting  in  the  fame  feafon,  can  pafs  into  the  fea  of 
Azof.  The  banks  of  the  Don,  and  the  rivulets  which 
fall  into  it,  are  clothed  with  large  trafts  of  foreft,  whofe 
timber  is  floated  down  the  flream  to  St  Deftietri  and 
Roftqf,  where  tlie  frigates  for  the  fea  of  Azof  are 
chiefly  conftrufted.  The  navigation  of  the  Don,  Mr 
Coxe  obferves,  may  poflibly  hereafter  be  rendered  high- 
ly valuable,  by  conveying  to  the  Black  fea  the  iron  of 
Siberia,  the  Chinefe  goods,  and  the  Perfian  mcjchan- 
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dife  :    which   latter  commodities,  as   well  as   the  pro-       Don 
dudfs  of  India,  formerly  found   their   way  into  Europe  II 

through  this  lame  channel. 

Don  is  alio  the  name  of  a  river  in  Scotland,  noticed 
under  the  article  Aberdeen  ;  the  Old  Town  being  fi- 
tu'ited  near  its  mouth.      Sec  ABERDEEN. 

Dun  Murtin  de  Mayorca,  the  name  given  by  the 
Spaniards  to  a  clufter  of  iflands  in  the  South  fea,  which 
were  difcovered  in  1781  by  Don  F.  A.  Maurellc. 
According  to  the  defcription  given  of  thefe  illands,  they 
abound  ivith  tropical  fruits  and  roots,  are  in  a  tolerable 
ftate  of  cultivation,  and  the  inhabitants  have  made  fome 
progrels  in  civilization.  Their  government,  manners, 
and  drefs,  refemble  in  moft  points  thofe  of  the  natives 
of  the  other  South  fea  illands.  In  thieving,  whether  in 
dilpofition  or  dexterity,  they  feeraed  inferior  to  none. 
In  one  of  thefe  illands  Don  Maurelle  found  a  good 
harbour,  wliich  he  places  in  18.  36.  S.  Lat.  and  in 
177.  48.  \V.  Long. 

DONARIA,  among  the  ancients,  in  its  primary 
fignification,  was  taken  for  the  places  where  the  obla- 
tions offered  to  the  gods  were  kept ;  but  afterwards 
was  ufed  to  denote  the  offerings  themlelves  ;  and  fome- 
times,  though  improperly,  the  temples. 

DONATIA,  a  genus  of  plants  belonging  to  the 
triandria  clafs.      See  IBoTANY  Index. 

DONATION,  [Donatio),  an  aft  or  contraft  where- 
by a  man  transfers  to  another  either  the  property  or 
the  ufe  of  the  whole  or  a  part  of  his  effefts  as  a  free  gift. 

A  donation,  to  be  valid  and  complete,  fuppofes  a 
capacity  both  in  the  donor  and  the  donee  ;  and  requires 
confent,  acceptance,  and  delivery  j  and  by  the  J'reiich 
law  regiftry  alfo. 

Donation  Mortis  Cat  fa,  in  Laxv,  a  difpolition  of  pro- 
perty made  by  a  perfon  in  his  lafl  ficknefs,  who  appre- 
hending his  dilTolution  near,  delivers,  or  caufes  to  be 
delivered  to  another,  the  poffeffion  of  any  perfonal 
goods,  to  keep  in  cafe  of  his  deceafe.  If  the  donor 
dies,  this  gift  needs  not  the  confent  of  his  executor  ; 
but  it  (hall  not  prevail  againft  creditors  ;  and  it  is  ac- 
companied with  this  implied  truft,  that,  if  the  donor 
lives,  the  property  fliall  revert  to  himfelf,  being  only 
given  in  profpeft  of  death,  or  mortis  caifa.  This  me-- 
thod  of  donation  feems  to  have  been  conveyed  to  us 
from  the  civil  la^vyers,  who  borroived  it  from  the  Greeks. 

DONATISTS,  ancient  fchifniatics  in  Africa,  fo 
denominated  from  their  leader  Donatus. 

This  feft  arofe  in  the  year  311,  when,  in  the  room 
of  Menfurius,  who  died  in  that  year  on  his  return  to 
Rome,  Cajcilian  was  elefted  bilhop  of  Carthage,  and 
confecrated  by  the  African  biihops  alone,  without  the 
concurrence  of  thofe  of  Numidia.  The  people  refufed 
to  acknowledge  him,  and  fet  up  Majorinus  in  oppod- 
tion  ;  who,  accordingly,  was  ordained  by  Donatus 
bilhop  of  Cafae  Nigrcf.  The  Donatifts  were  con- 
demned, in  a  council  held  at  Rome,  two  years  after 
their  ieparation  ;  and  afterwards  in  another  at  Aries, 
the  year  following  ;  and  again  at  Milan,  before  Con- 
ftantine  the  Great,  in  316,  who  deprived  them  of 
their  churches,  fent  their  feditious  bithops  into  "oa- 
nifliment,  and  even  puuifned  fome  of  them  with  death. 
Their  caufe  was  efpoufed  by  another  Donatus,  called 
the  great,  the  principal  bilhop  of  that  feft,  who,  with 
numbers  of  his  followers,  was  exiled  by  order  of  Con- 
llans.  Many  of  them  were  punifhed  with  great  fe ve- 
rity. See  CiRCUMCELLiONES.  Howevcr,  after  the 
P  p  accelTiOR 


DON 


r  298  J 


BON 


Ponatift- 

•      II 
Dor.ativc. 


accefTion  of  Julian  to  the  throne  in  362,  they  ucre 
permitted  to  return,  and  rcftored  to  their  former  li- 
berty. Gratian  publiilicd  fcveral  edifts  againll  them  ■, 
and  in  377  deprived  tlicm  of  their  churches,  and  pro- 
hibited all  their  alTemblies.  But  notwithllandiiig  the 
leverities  they  fuftered,  it  appears  that  they  had  a  very 
corifiderable  number  of  churches  towards  the  clofe  of 
this  century  ;  but  at  this  time  they  began  to  decline, 
on  accouni  of  a  ichifra  among  themfelves,  occafioned 
by  the  eledlion  of  two  bilhops,  in  the  room  of  Parme- 
nian,  the  fucceffor  of  Donatu»  ;  one  party  ele8cd 
Primian,  and  were  called  Primianijls,  and  another  Ma- 
ximian,  and  were  called  Maxbmanijls,  Their  decline 
was  alio  precipitated  by  the  zealous  oppofition  of  St 
Auguftine,  and  by  the  violent  meaiures  which  were 
purfued  againlt  them,  by  order  of  the  emperor  Hono- 
rius,  at  the  felicitation  of  two  councils  held  at  Car- 
thage ;  the  one  in  404,  and  the  other  in  411.  Many 
of  them  were  fined,  the  bifhops  were  banilhed,  and 
fome  put  to  death.  This  feft  revived  and  multiplied 
under  the  protection  of  the  Vandals,  who  invaded  A- 
frica  in  427,  and  took  poffeflion  of  this  province  :  but 
it  funk  again  under  new  fevctities,  when  their  empire 
was  overturned  in  534.  Ncverthelefs,- they  remained 
in  a  feparate  body  till  the  clofe  of  this  century,  when 
Gregory,  the  Roman  pontiff,  ufcd  various  methods 
for  fuppreffing  them  ;  his  zeal  fucceeded,  and  there 
are  few  traces  to  be  found  of  the  Donatiils  after  this 
period.  They  were  dillinguillied  by  other  appella- 
tions J  as  Circumcel/ioties,  Monlenfcs  or  Mountaineers, 
Carnfiites,  Rupites,  Sic.  They  held  three  councils,  or  con- 
ciliabules ;  one  at  Cirta  in  Numidia,  and  two  at  Carthage. 

The  errors  of  the  Donatifts,  befides  thtir  fchilm, 
■were,  I.  That  baptifm  conferred  out  of  the  church, 
that  is,  out  of  their  fedf,  was  null  ;  and  accordingly 
they  rebaptifed  thofe  who  joined  their  party  from 
•tiier  churches,  and  re-ordained  their  miniflers.  2.  That 
theirs  was  the  only  true,  pure,  and  holy  church  ;  all  the 
refl  of  the  churches  they  held  as  proftitute  and  fallen. 

Donatus  feems  likewife  to  have  given  into  the 
ddftrine  of  the  Arians,  with  whom  he  was  clofely 
allied ;  and  accordingly,  St  Epiphanius,  Theodoret, 
and  fome  others,  accufed  the  Donatifts  of  Arianifm  ; 
and  it  is  probable  that  the  charge  was  well  founded, 
becaufe  they  were  patronized  by  the  Vandals,  who  held 
that  doclrine.  But  St  Auguftine,  £p.  1 85.  to  Count 
Boniface,  &  Haer.  69.  affirms,  that  the  Donatifts, 
in  this  point,  kept  cleiir  of  the  errors  of  their  leader. 

DONATIVE,  {Danativuin),  a  prefent  made  by  any 
perfon  ;  called  alfo  graluitxj. 

The  Romans  made  large  donatives  to  their  foldiers. 
Julia  Pia,  wife  of  the  emperor  Severus,  is  called  on 
certain  medals  mater  ca/lrorum,  becaufe  of  the  care  ftie 
took  of  the  foldiery,  by  interpofing  for  the  augmenta- 
tion of  their  donatives,  &c. 

Donative  was  properly  a  gift  made  to  the  foldiery  ; 
as  congiariam  was  that  made  to  the  people.  Salma- 
fius,  on  his  notes  to  Lampridius,  in  his  Life  of  He- 
lingabalus,  mentioning  a  donative  that  emperor  gave 
01  three  pieces  of  gold  per  head,  obferves,  that  this 
was  the  common  and  legitimate  rate  of  a  donative. 
Cafaubon,  In  his  notes  on  the  Life  of  Pertinax  by  Ca- 
yitolinus,  obferves,  that  Pertinax  made  a  promife  of 
3000  denarn  to  each  foldier  •,  which  amounts  to  up- 
wards of  97  pounds  ftcrling.  The  fame  author  writes, 
that  the  legal  donative  was  20,000  denarii  j  and  that 


it  was  not  cuftomary  to  give  lefs,  elpecially  to  the  prw- 
torian  foldiers  y  that  the  centurions  liad  double,  and 
the  tribunes,  &c.  more  in  proportion. 

Donative,  in  the  canon  law,  a  benefice  given,  and 
collated  to  a  perfon,  by  the  founder  or  patron  •,  with- 
out either  prelentatiun,  inftitution,  or  induiliou  by  the 
ordinary. 

If  chapels  founded  by  laymen  be  not  approved  by 
the  diocefan,  and,  as  it  is  called,  fpiriltia/i'zetj,  they 
are  not  accounted  proper  benefices,  neither  csn  they 
be  conferred  by  the  bifliop,  but  remain  to  the  pious 
difpofition  of  the  founders  ;  fo  that  the  founders,  and 
their  heirs,  may  give  fuch  chapels  without  the  biftiop. 

Gwin  obferves,  that  the  king  might  of  ancient  time 
found  a  free  chapel,  and  exempt  it  from  the  jurifdic- 
tion  of  the  diocefan ;  fo  may  he,  by  letters  patent, 
gave  liberty  to  a  common  perfon  to  found  fuch  a  cha- 
pel, and  make  it  donative,  not  prefentable  ;  and  the 
chaplain,  or  beneficiary,  ftiall  be  deprivable  by  the 
founder  or  his  heir,  and  not  by  the  biihop.  And  thii 
feems  to  be  the  original  of  donatives  in  England. 

Donatives  are  within  the  ftatute  againft  firaony  ;  and 
if  they  have  cure  of  fouls,  within  that  againft  plurali- 
ties. If  the  patron  of  a  donative  doth  not  nominate 
a  clerk,  there  can  be  no  lapfe  thereof,  unlefs  it  be 
fpecially  provided  for  in  the  foundation  ;  but  the  bi- 
fhop  may  compel  him  to  do  it  by  fpiritual  cenfures. 
But  if  it  be  augmented  by  Q^ueen  Anne's  bounty,  it 
will  lapfe  like  other  prefentative  livings,  i  Geo.  L  flat. 
3.  cap.  10.  The  ordinary  cannot  vilit  a  donative,  and 
therefore  it  is  free  from  procuration,  and  the  incum- 
bent  is  exempted  from  attendance  at  vifitations. 

All  biftioprics  in  ancient  times  were  donative  by  the 
king.  Again,  where  a  bifliop  has  the  gift  of  a  be- 
nefice, it  is  properly  called  a  donative,  becaufe  he  can- 
not prefent  to  himfelf. 

DONATORY,  in  Scots  Law,  that  perfon  to  whom 
the  king  beftows  his  right  to  any  forfeiture  that  has 
fallen  to  the  crown. 

DONATUS,    a    fchifmatic    biftiop    of 
founder    of   the    feft  of   Dokatists.     His 
fwore  by  him,  and  honoured  him  like  a  god. 
about  368. 

Donatus,  JE/ius,  a  famous  grammarian,  lived  at 
Rome  in  354.  He  was  one  of  St  Jerome's  mafters ;  and 
compofed  commentaries  on  Terence  and  Virgil,  which 
are  efteemed. 

DONAWERT,  a  ftrong  town  of  Germany,  in  the 
circle  of  Bavaria,  on  the  frontiers  of  Swabia.  It  has 
been  taken  and  retaken  feveral  times  in  the  wars  of 
Germany  ;  and  was  formerly  an  imperial  city,  but  at 
prefent  is  fubjeft  to  the  duke  of  Bavaria.  E.  Long. 
10.  32.  N.  Lat.  48.  32. 

DONAX,  a  genus  of  ftiells  belonging  to  the  bi- 
valves.     See  CoNCHOLOGY  Index. 

DONC ASTER,  a  market  town  of  Yorkfliire,  37 
miles  fouth  of  York.  It  has  been  long  noted  for  the 
raanufatlure  of  ftockings,  knitted  waiftcoats  and  gloves. 
Doncafter  gives  the  Englifli  title  of  earl  to  the  duke 
of  Buccleugh  in  Scotland,  which  belonged  to  his  an- 
ceftor  thi  duke  of  Monmouth,  but  was  omitted  out  of 
the  forfeiture.     W.  Long.  I.  12.  N.  Lat.  53.  ^;>,. 

DONNE,  Dr  John,  an  excellent  poet  and  divine 
of  the  17th  century.  His  parents  were  of  the  Romifli 
religion,  and  ufed  their  utraoft  efforts  to  keep  him  firm 
to  it  j  but  his  early  examination  of  the  controverfy  be- 
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tween  tlie  cliuich  of  Rome  and  tlie  Proteflaiits,  at  lafl: 
determined  him  to  adhere  to  the  latter.  He  travelled 
,  into  Italy  and  Spain  ;  where  he  made  many  ufeful  ob- 
fervations,  and  learned  their  languages  to  perfecHon. 
Soon  after  his  return  to  England,  Sir  Thomas  Eger- 
ton,  keeper  of  the  great  feal,  appointed  him  his  fecre- 
tary  ;  in  which  poll  he  continued  five  years.  He  mar- 
rying privately  Anne  the  daughter  of  Sir  George 
Moore  then  chancellor  of  the  garter,  and  niece  to  the 
lord  keeper's  lady  ;  was  difmiffed  from  his  place,  and 
thrown  into  prifon.  But  he  \vas  reconciled  to  Sir 
George  by  the  good  offices  of  Sir  Francis  WoUey.  In 
l6l2,  he  accompanied  Sir  Robert  Drury  to  Paris. 
During  this  time,  many  of  the  nobility  folicitcd  the 
king  for  fome  fecular  employment  for  him.  But  his 
majelly,  who  took  pleafure  in  his  converfation,  had  en- 
gaged him  in  writing  his  Ffeitdo  Martyr,  printed  at 
London  in  1610  ;  and  was  fo  highly  pleafed  with 
that  work,  that  in  1 614  he  prevailed  with  him  to  en- 
ter into  holy  orders  ;  appointed  him  one  of  his  chap- 
lains, and  procured  him  the  degree  of  doctor  of  di- 
vinity from  the  univerfity  of  Oxford.  In  16 19,  he 
attended  the  earl  of  Doncafter  in  his  erabail'y  into 
Germany.  In  1621,  he  was  made  dean  of  St  Paul's; 
and  the  vicarage  of  St  Dunftan  in  the  Weft,  in  Lon- 
don, foon  after  fell  to  him  •,  the  advowfon  of  it  having 
been  given  to  him  long  before  by  Richard  earl  of  Dor- 
fet.  By  thefe  and  other  preferments,  he  ivas  enabled 
to  be  charitable  to  the  poor,  kind  to  his  friends,  and 
to  make  good  provifion  for  his  childre.i.  He  wrote, 
betides  the  above,  i .  Devotions  upon  emergent  occa- 
fions.  2.  The  ancient  Hillory  of  the  Septuagint, 
tranflated  from  the  Greek  of  Arifteus,  quarto.  3.  Three 
volumes  of  fevmons,  folio.  4.  A  confiderable  number 
of  poems :  and  other  works.  His  writings  fhow  him 
to  be  a  man  of  incomparable  wit  and  learning ;  but 
■  his  greateft  excellence  was  fatire.  He  had  a  prodigi- 
ous richnefs  of  fancy,  but  his  thoughts  were  much  de- 
bafed  by  his  verfification.  He  was  liowever,  highly 
celebrated  by  all  the  great  men  of  that  age. 

DONOR,  in  Law,  the  perfon  who  gives  lands  or 
tenements  to  another  in  tail,  &c. ;  as  he  io  whom  fuch 
lands,  Stc.  are  given,  is  the  donee. 

DOOMSDAY  BOOK.     See  DoMESD.\y  Booh. 
DOOR,  in  ArchheBure,     See  Architecture,  N° 
76. 

DOR,  the  Englldi  name  of  the  common  black  beetle. 
Some  apply  it  alio  to  the  dufty  beetle,  that  flies  about 
hedges  in  the  evening.  See  Scarab^us,  Entomolo- 
CY  Index, 

DORADO,  in  AJlronomy,  a  fouthem  conftellation, 
not  vifible  in  our  latitude  ;  it  is  alfo  called  xipluas. 
The  ftars  of  this  conftellation,  in  Sharp's  Catalogue, 
sre  fix. 

DORCHESTER,  the  capital  of  Dorfet(hire,  fitu- 
ated  on  the  river  Frome,  on  a  Roman  road,  eight  miles 
north  of  Weymouth.  W.  Long.  2.  45.  N.  Lat.  yo.  40. 
It  gives  the  title  of  marquis  to  the  noble  family  of 
Pierpoint,  duke  of  Kingfton  ;  fends  two  members  to 
parliament ;  and  is  a  town  of  great  antiquity. 

DOREE,  or  John  Doree.  See  Zeus,  Ichthyo- 
1.0GY  Index. 

DORIA,  Andrew,  a  gallant  Genoefe  fea  officer, 
born  in  1 466.  He  entered  into  the  fervice  of  Francis  I. 
«f  France  j  but  preferved  that  fpir^t  of  independence 


fo  natural  to  a  fiiilor  and  a  republican.  When  the  D.iria, 
French  attempted  to  render  Savona,  long  the  oi)-  Uoric. 
jedl  of  jealoufy  of  Genoa,  its  rival  in  trade,  Doria  ^'~~' 
remonftrated  againft  the  me^fure  in  a  high  tone  ;  wliich 
bold  ailion,  reprc-fcnted  by  the  malice  of  his  courtiers 
in  the  moft  odious  light,  irritated  Francis  to  tliat  de- 
gree, th.it  he  ordered  his  admiral  Barbefieux  to  fail  to 
Genoa,  then  in  the  hands  of  the  French  troops,  to  ar- 
reft  Doria,  and  to  feize  his  galleys.  This  ralh  order 
Dotia  got  timely  hints  of;  retired  with  all  his  galleys 
to  a  place  of  fafety  ;  and,  while  his  refentment  w-as 
thus  raifed,  he  clofed  with  the  offers  of  the  emperor 
Charles  V.  returned  his  commiflion  with  the  collar  of 
St  Michael  to  Francis,  and  hoifted  the  Imperial  colours. 
To  deliver  his  country,  weary  alike  of  the  French  and 
Imperial  yoke,  from  the  dominion  of  foreigners,  was 
now  Doria's  higheft  ambition  ;  and  the  favourable  mo- 
ment offered.  Genoa  was  afflifted  with  the  peftilence, 
the  French  garrifon  was  greatly  reduced  and  ill  paid, 
and  the  inhabitants  were  fufticiently  difpofed  to  fecond 
his  views.  He  failed  to  the  harbour  with  1  3  galleys, 
landed  500  men,  and  made  himfelf  mailer  of  the  gates 
and  the  palace  with  very  little  refiflance.  The  French 
governor  with  his  feeble  garrifon  retired  to  the  citadel, 
but  was  quickly  forced  to  capitulate ;  when  the  people 
ran  together,  and  levelled  the  citadel  with  the  ground. 
It  was  now  in  Doria's  power  to  have  rendered  him- 
felf the  fovereign  of  his  country  ;  but,  with  a  mag- 
nanimity of  which  there  are  few  examples,  he  affembled 
the  people  in  the  court  before  the  palace,  difclaimed 
all  pre-eminence,  and  recommended  to  them  to  fettle 
that  form  of  government  they  chofe  to  eftablilh.  The 
people,  animated  by  his  fpirit,  forgot  their  faflions, 
and  fixed  that  form  of  government  which  has  fubfifted 
ever  iince  ivith  little  variation.  This  event  happened 
in  1528.  Doria  lived  to  a  great  age,  refpecled  and 
beloved  as  a  private  citizen  ;  and  is  ftill  celebrated  in 
Genoa  by  the  moft  honourable  of  all  appellations, 
"  The  father  of  his  country,  and  the  reftorer  of  its 
liberty." 

DORIC,  in  general,  any  thing  belonging  lo  tlie 
Dorians,  an  ancient  people  of  Greece,  inhabiting  near 
Mount  Parnaffus.     See  Doris. 

Doric,  in  ArchheQure,  is  the  fecond  of  the  five 
orders  ;  being  that  between  the  Tufcan  and  Ionic.  It 
is  ufually  placed  upon  the  Attic  bafe,  though  original- 
ly it  had  no  bafe.     See  Architecture,  N°  43. 

At  its  firft  invention  it  was  more  fimple  than  at  pre- 
fent ;  and  when  in  after  times  it  was  more  adorned 
and  enriched,  the  appellation  Doric  was  reftrained  to 
this  richer  manner,  and  the  primitive  fimple  manner 
was  called  by  a  new  name,  the  Tufcan  order,  which 
was  chiefly  ufed  in  temples  ;  as  the  former  being  more 
light  and  delicate,  was  for  porticoes  and  theatres.  The 
tradition  is,  that  Dorus,  king  of  Arhaia,  having  firft 
built  a  temple  of  thss  order  at  Argos,  which  he  dedicated 
to  Juno,  occafioned  it  to  be  called  Doric  ;  though  others 
derive  its  name  from  its  being  invented  or  ufed  by  the 
Dorians. 

The  moderns,  on  account  of  its  folidity,  ufe  it  in 
large  ftrong  buildings  ;  as  in  the  gates  of  cities  and  ci- 
tadels, the  ojtfide  of  churches,  and  other  maffy  works, 
where  delicacy  of  ornament  would  be  unfuitable. 
The  gate  of  Burlington  houfe  in  Piccadilly  is  of  the 
Doric  order. 
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Joii:.  The  moft  confiderablc  ancient  monuments  of  tliis  or- 

•f~~'  der,  are  the  theatre  of   Maicellus  at    Rome,  wherein 

the  capital,  the  height  of  the  frize,  and  its  projedlure, 
are  much  (mailer  than  in  the  modern  architefture  ; 
and  the  Parthenion,  or  temple  of  Minerva,  at  Athens, 
in  which  the  fliort  and  malTy  columns  bear  tipon  the 
pavement  without  a  bafe  ;  and  the  capital  is  a  fimple 
torus,  with  its  cincture,  and  a  fquare,  plain,  and  folid 
abacus. 

Doric  Cymatium.      See  Cyma. 

Doric  Dia/cci,  one  of  the  five  dia'ecls,  or  manners 
of  fpeakjng,  ;vhich  obtained  among  the  GreelvS. 

It  was  Hrll  ufed  by  the  Lacedemonians,  and  parti- 
cularly thofe  of  Argos  ;  thence  it  pafled  into  Epirus, 
Libya,  Sicily,  the  iflands  of  Rhodes  and  Crete.  In 
this  dialect,  Archimedes  and  l^hcocritus  wrote,  who 
were  both  of  Syracufe  ;  as  likewife  Pindar. 

In  Itriftncfs,  however,  we  fliould  rather  define  Do- 
ric, the  manner  of  fpeaking  peculiar  to  the  Dorians, 
after  their  recefs  near  Pamaffus  and  Afopus ;  and 
which  afterwards  came  to  obtain  among  the  Lacede- 
monians, &.C,  Some  even  dlftinguidi  between  the  La- 
cedemonian and'  Doric  •,  but,  in  reality,  they  were  the 
fame  •■,  fetting  afide  a  few  particularities  in  the  langtiage 
of  the  Lacedemonians  ;  as  is  Ihown  by  Rulandus,  in 
his  excellent  treatife  De  Lingua  Graca  ejufque  Dialec- 
tis,  lib.  V. 

Befide  the  authors  already  mentioned  to  have  writ- 
ten in  the  Doric  dialeft,  we  might  add  Archytas  of 
Tarentum,  Bion,  Callinus,  Simonides,  Bacchylides, 
Cypfelas,  Alcman,  and  Sophron. 

Mofl  of  the  medals  of  the  cities  of  Graecia  Magna, 
and  Sicily,  favour  of  the  Doric  dialeft  in  their  infcrip- 
tion  :  witnefs,  AMBFAKinTAN,  AnOAAHNIATAN, 
AXEOPONTAN,  AXrPITAN,  HPAXAEnXAN,  TPAXI- 
NIHN,  ©EPMITAN,  KaYAONIaTaN,  KOniATAN, 
TaYPOMENITaN,  &c.  Which  fliows  the  countries 
t\-herein  the  Doric  dialeft  was  ufed. 

The  general  rules  of  this  dialeft  are  thus  given  by 
the  Port  Royalifts. 

D'j  Ht«  ctu  grand,  d''i  d\  et  d"»  l''»fmt  le  Dore. 
D''u  fait  DTX  ;  (/'k,  u  ;  el  d''u  u.v  fait  encore. 
OJie  I  de  finfini :  et  pour  le  fingulier 
Seferl  au  feminin  du  nomhre  plurier. 

But  they  are  much  better  explained  in  the  fourth  book 
of  Rulandus  ;  where  he  even  notes  the  minuter  differ- 
ences of  the  dialefts  of  Sicily,  Crete,  Tarentum, 
Rhodes,  Lacedaemon,  Laconia,  Macedonia,  and  Thef- 
faly. 

The  »  abounds  everywhere  in  the  Doric  •,  but  this 
dialeft  bears  fo  near  a  conformity  to  the  .^olic,  that 
many  reckon  them  but  one. 

Doric  Made,  in  Muftc,  the  firft  of  the  authentic 
modes  of  the  ancients.  Its  character  is  to  be  fevere, 
tempered  with  gravity  and  joy  •,  and  is  proper  upon 
religious  occafions,  as  alfo  to  be  ufed  in  war.  It  be- 
gins D,  la,  fol,  re.  Plato  admires  the  mufic  of  the 
Doric  mode,  and  judges  it  proper  to  prtl'erve  good 
manners  as  being  mafculine  j  and  on  this  account  al- 
lows it  in  his  commonwealth.  The  ancients  had  like- 
wife  their  fubdoiic  or  hypodoric  mode,  which  was  one 
of  the  plagal  modes.  Its  charafter  was  to  be  very 
grave  and  folemn  ;  it  begins  wth  re,  a  fourth  lower 
t^  the  do{ic; 


DORING,  or  Darixc,  among  fportfmen,  a  term 
ufed  to  cxprels  a  method  of  taking  larks,  by  means  of 
a  clap-net  and  a  looking-glafs.  For  this  fport  there  ' 
mull  be  provided  four  tticks  very  ftraight  and  light, 
about  the  bignefs  of  a  pike  ;  two  of  thefe  are  to  be 
fom'  feet  nine  inches  long,  and  all  notched  at  the  edges 
or  the  ends.  At  one  end  of  each  of  thefe  ftlcks  there 
is  to  be  fallened  another  of  about  a  foot  long  on  one 
fide  ;  and  on  the  other  fide  a  fmall  wooden  peg  about 
three  inches  long.  Then  four  or  more  fticks  are  to  be 
prepared,  each  of  one  foot  length  ;  and  each  of  thefe 
muft  have  a  cord  of  nine  feet  long  fallened  to  it  at  the 
end.  Every  one  (hould  have  a  buckle  for  the  com- 
modious fattening  on  to  the  refpedlive  flicks  when  the 
net  is  to  be  fpread. — A  cord  mull  alfo  be  provided, 
which  muft  have  two  branches.  The  one  muft  have 
nine  feet  and  a  half,  and  the  other  ten  feet  long,  with 
a  buckle  at  the  erid  of  each  ;  the  reft,  or  body  of  the 
cord,  muft  be  24  yards  long.  All  thefe  cords,  as  well 
the  long  ones  as  thofe  about  the  fticks,  muft  be  well 
twifted  and  of  the  bignefs  of  one's  little  finger.  The 
liext  thing  to  be  provided  is  a  llafF  of  four  feet  long, 
pointed  at  one  end,  and  with  a  ball  of  wood  at  the 
other,  for  the  carrying  thefe  conveniences  in  a  fack  or 
wallet. — There  Ihould  alfo  be  carried,  on  this  occafion, 
a  fpade  to  level  the  ground  where  there  may  be  any 
little  irregularities ;  and  two  fmall  rods,  each  i  H 
inches  long,  and  having  a  fmall  rod  fixed  with  a  pack- 
thread at  the  larger  end  of  the  other.  To  thefe  are  to 
be  tied  fome  pack-thread  loops,  which  are  to  fatten  in 
the  legs  of  fome  larks  :  and  there  are  to  be  reels  to 
thefe,  that  the  birds  may  fly  a  little  way  up  and  down. 
When  all  this  is  done,  the  looking-glal's  is  to  be  pre- 
pared in  the  following  manner  :  Take  a  piece  of  wood 
about  an  inch  and  a  half  thick,  and  cut  it  in  form  of  a 
bow,  fo  that  there  may  be  about  nine  inches  fpace  be- 
tween the  two  etids ;  and  let  it  have  its  full  thicknefs 
at  the  bottom,  that  it  may  receive  into  it  a  falfe  piece  ; 
in  the  five  comers  of  which  there  are  to  be  let  in  five 
pieces  of  looking-glafs.  Thefe  are  fo  fixed,  that  they 
may  dart  their  light  upwards ;  and  the  whole  machine 
is  to  be  fupported  on  a  moveable  pin,  with  the  end  of 
a  long  line  fixed  to  it,  and  made  in  the  manner  of  the 
children's  plaything  of  an  apple  and  a  plumbflone  5 
fo  that  the  other  end  of  the  cord  being  carried 
through  a  hedge,  the  barely  pulling  it  may  fet  the 
whole  machine  of  the  glaffes  a  turning.  This  and  the 
other  contrivances  are  to  be  placed  in  the  middle  be- 
tween the  two  nets.  The  larks  fixed  to  the  place,  and 
termed  calls,  and  the  glittering  of  the  looking  glalTes 
as  they  twirl  round  in  the  fun,  invite  the  other  larks 
down  ;  and  the  cord  that  communicates  with  the  nets, 
and  goes  through  the  hedge,  gives  the  perfon  behind 
an  opportunity  of  pulling  up  the  nets,  fo  as  to  meet 
over  the  whole,  and  take  every  thing  that  is  between 
them.  The  places  where  this  fort  of  fporting  fucceeds 
beft  are  open  fields  remote  from  any  trees  and  hedges 
except  one  by  way  of  ftielter  for  the  iponfman  :  and 
the  wind  fliould  always  be  either  in  the  front  or  back  ; 
for  if  it  blows  fidewife,  it  prevents  the  playing  of  the 
net. 

DORIS,  a  country  of  Greece,  between  Phocis, 
ThefTaly,  and  Acamania.  It  received  its  name  from 
Dorus  the  fon  of  Deucalion,  who  made  a  fettlement 
there.  ■    It  was  caUsd  TeirapoUs  froia  tbe  four  citiei-of 
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Pindus  or  Diyopis,  Erineum,  Cytinium,  and  Borium, 
which  it  contained.  To  xhti'e  four  Ibme  add  I<ihcum 
and  Carphia,  and  therefore  call  it  Hexapolis.  The 
;  name  of  Doris  has  been  common  to  many  parts  of 
Greece.  The  Dorians  in  the  age  of  Deucalion  inha- 
bited Phthiotis,  which  they  exchanged  for  Hilti;H;olis, 
in  the  age  of  Doru'.  From  thence  they  were  driven 
bv  the  CadmeSns,  and  came  to  fettle  near  the  town  of 
Pindus.  From  thence  they  pafled  into  Dryopis,  and 
afterwards  into  Peloponnelus.  Hercules  having  rc- 
eftablifhed  j^gimius  king  of  Phthiotis  or  Doris,  who 
had  been  driven  from  his  country  by  the  Lapithne,  the 
grateful  king  appointed  Hyllus  the  fon  of  his  patron 
to  be  his  fucceffor,  and  the  Heraclidie  marched  from 
that  part  of  the  country  to  go  to  recover  Peloponne- 
fus.  The  Dorians  fent  many  colonies  into  different 
places,  which  bore  the  fame  name  as  their  native  coun- 
try. The  raoft  famous  of  thefe  is  in  Afia  Minor,  of 
which  Halicarnafl'us  was  once  the  capital.  This  part 
of  Alia  Minor  was  called  Hexapolis,  and  afterwards 
Peiitnpo/is. 

Doris,  a  genus  of  animals,  belonging  to  the  order 
of  vermes  mollufca.     See  Hei.minthology  Index. 

DORMANT,  in  Heraldnj,  is  ufed  for  the  pofture 
of  a  lion,  or  any  other  beatl,  lying  along  in  a  lleeping 
attitude  with  the  head  on  the  fore  paws  :  by  which  it 
is  diiiinguilhed  from  the  couchant,  where,  though  the 
bead  is  lying,  yet  he  holds  up  his  head. 

DORMER,  in  yirchheciure,  fignifies  a  window 
made  in  the  roof  of  a  houfe,  or  above  the  entablature, 
being  raifed  upon  the  rafters. 

DORMITORY,  a  gallery  in  convents  or  religious 
houfes,  divided  into  feveral  cells,  in  which  the  religious 
fleep  or  lodge. 

DORMOUSE.  See  Mus  and  Sciurus,  Mam- 
MAI.IA  bidex. 

DORONICUM,  leopard's  bane  ;  a  genus  of 
plants  belonging  to  the  fyngenefia  clafs  ;  and  in  the 
natural  method  ranking  under  the  49th  order,  Compo- 
Jitie.     See  Botany  Index. 

DORSAL,  an  appellation  given  to  whatever  be- 
longs to  the  back.     See  Dorsum. 

DORSET,  Thomas  Sackville,  Lord  Buckhurfl. 
See  Sackville. 

Dorset,  Charles  Saclvi/le,  earl  of.  See  Sack- 
ville. 

.  DORSETSHIRE,  a  county  of  England,  bounded 
on  the  fouth  by  the  Engliih  channel,  on  the  north  by 
Somerfetfhire  and  Wiltmire,  on  the  eaft  by  Hamplliire, 
and  on  the  weft  by  Devonftiire  and  fome  part  of  So- 
merfetlhire.  It  is  between  40  and  i;o  miles  long  from 
eafl  to  weft,  and  34  broad  from  fouth  to  north,  and 
contains  34  hundreds,  2  2  market  towns,  and  248  pa- 
riflies.  This  county  enjoys  a  mild,  pleafant,  and  whole- 
fome  air,  and  a  deep,  rich,  and  fertile  foil,  finely  diver- 
fified.  Towards  the  north  it  is  level,  under  the  high 
lands  that  divide  it  from  Somerfetlhire,  where  there 
are  fine  arable  grounds  that  will  yield  large  crops  of 
different  kinds  of  grain.  But  on  the  fouth,  ffora  the 
borders  of  Hampftiire  by  the  fea  coaft,  for  an  extent 
of  almoft  20  miles  in  length,  and  in  fome  places  four 
or  five  in  breadth,  is  a  heathy  common,  which  renders 
this  county  lefs  populous  than  it  otherwife  would  be. 
From  eaft  to  weft  runs  a  ridge  of  hills  called  the  Downs, 
abounding  \vith  IV/est  and  ftiort  herbage,  which   nou- 
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rithcs  a  vaft  number  of  fheep  equally  efteemed  for  thtir  Doi fifcro:is 
flelli  and  deece.  The  country  is  alio  very  plentifully 
tvatcred  ;  and  in  all  relpefts  fo  well  fuited  both  for ,_ 
pleafure  and  profit,  that  it  was  dilUngulfhed  by  the 
Romans  above  ail  others.  They  had  more  ftations  and 
fummer  camps  in  Dorfetfliire  than  in  any  other  coun- 
ty. That  the  Saxons  had  the  fame  regard  for  it,  is 
eviient  from  the  number  of  palaces  they  had  in  it,  the 
ftately  minfters  they  built,  and  the  exprefs  direftions 
they  gave  that  their  bodies  ihould  he  interred  in  thofe 
monuments  oi  their  piety.  This  county  yields  many 
and  very  valuable  commodities.  The  quarries  in  Pur- 
beck  and  Portland  fupply  ftones  of  different  qualities, 
fuited  to  various  ufes,  and  in  prodigious  quantities,  to- 
gether with  fome  very  rich  and  beautiful  marble.  The 
bert  tobacco-pipe  clay  in  England  is  alfo  found  in  this 
county.  Madder,  hemp,  and  flax,  alfo  thrive  in  many 
places,  grain  ot  all  forts,  &c. 

DORSIFEROUS  plants,  among  botanifls,  fuch 
as  are  of  the  capillary  kind,  without  ftalks,  and  which 
bear  their  feeds  on  the  back  fide  of  their  leaves. 

DORSTENUA,  coNTRAYKRVA  ;  a  genus  of  plants 
belonging  to  the  tetrandria  clafs  ;  and  in  the  natural 
method  ranking  under  the  i;3d  order,  Seahridif.  See 
Botany  Index. 

DORSUM,  the  Back,  in  Anatomy,  comprehends 
all  the  pollerior  part  of  the  trunk  of  the  body  from  the 
neck  to  the  buttocks.     See  Anatomy  Index. 

DORT,  or  Dordrecht,  a  city  of  Holland,  which 
holds  the  firft  rank  in  the  affembly  of  the  ftates.  It  is 
feated  in  a  fmall  ifland  formed  by  the  rivers  Meule, 
Merue,  Rhine,  and  Linghe.  The  Mcufe,  on  which  it 
ftands,  gives  it  a  good  harbour,  and  feparates  it  from 
the  Wands  of  Iffelmonde  and  Ablas.  It  is  di\"ided  from 
Beyerland  by  a  canal.  The  harbour  is  very  commo- 
dious for  the  merchandifes  which  come  down  the 
Rhine  and  the  Meufe,  whiL-h  keep  it  in  a  flourifliing 
condition.  Its  ftrength  confifts  in  being  lurrounded 
with  water.  Its  walls  are  old,  and  defended  by  round 
towers.  It  is  very  rich,  and  well-built  with  brick,  and 
had  formerly  the  exclullve  right  of  coining  money.  It 
is  at  prefent  the  ftaple  town  for  wines,  particularly 
Rhenilh.  It  was  detached  from  the  main  land  in  1421, 
on  the  17th  of  November,  by  a  flood  occafior.ed  by 
the  breaking  down  of  the  dike,  which  overwhelmed  70 ' 
villages,  and  about  100,000  perfons.  However,  by 
time  and  the  induflry  of  the  inhabitants,  a  great  part 
of  the  land  is  recovered.  It  has  two  principal  canals, 
namely,  the  New  and  Old  Haven,  by  which  heavy 
loaded  veffels  may  enter  into  the  city.  Over  the  Old 
Haven  is  a  large  bridge  well  built  with  brick. 

Dort  was  almoft  reduced  to  afties  in  the  year  1457  ; 
there  being  then  confumed  2000  houfes,  with  the  halls, 
hofpitsl,  and  church  of  Notre  Dame  :  but  they  are 
how  well  provided  with  fire  engines  and  watchmen  to 
prevent  the  like  difafter.  This  city  is  famous  for  the 
meeting  of  the  clergy  called  the  Synod  of  Dort,  in 
which  the  Calvinifts  obtained  a  fentence  againfl  the 
Arminians,  who  were  called  the  Remonjlrant-s.  The 
difpute  between  the  contending  parties  occafioned 
ftrange  diforders,  Ikirmillies  and  murders,  in  moft  of 
the  principal  cities.  Thofe  minifters  who  would  not 
fubfcribe  to  the  decree  of  the  fynod  were  banifhed,  of 
whom  there  were  above  loc.    E.  Long.  4.  36.  N.  Lat. 
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t  St/tiod  of  Dour,  a  national  fyno<J,  fummoueJ  by  au- 

thority of  the  ftates  general,  the  provinces  of  Holland, 
"''":  Utrecht,  and  Overyft'el  excepted,  and  held  at  Dort  in 
1 61 8.  The  molt  eminent  divines  of  the  United  Pro- 
vinces, and  deputies  from  the  churches  of  England, 
Scotland,  Suitzerland,  Bremen,  HelTia,  and  the  Pa- 
latinate, aflVmbled  on  this  occaiion,  in  order  to  decide 
the  controverfy  between  the  Gomarills  or  Calvinifls, 
and  Arminians  •,  the  latter  of  whom  were  declared  cor- 
rupters of  the  true  religion.  But  the  authority  of  this 
fvnod  was  far  from  being  univerfally  acknowledged 
either  in  Holland  or  in  England.  The  provinces  of 
Friedand,  Zealand,  Utrecht,  Guelderland,  and  Gro- 
ningen,  could  not  be  perfuaded  to  adopt  their  deci- 
fioiis ;  and  they  were  oppofed  by  the  authority  of  Arch- 
bilhop  Laud  and  King  James  I.  in  England.  The  re- 
formed churches  in  France,  though  at  firft  difpofed  to 
give  a  favourable  reception  to  the  decifions  of  this  fa- 
mous fynod,  in  procels  of  time  efpoufed  doftrines  very 
different  from  thofe  of  the  Gomarills  ;  and  the  churches 
of  Brandenburgh  and  Bremen  would  not  fuffer  their 
tioflors  ta  be  tied  down  to  the  opinions  and  tenets  of 
the  Dutch  divines.  The  liberty  of  private  judgment 
with  refpecl  to  the  doftrines  of  predeilination  and  grace, 
which  the  fplrit  that  prevailed  among  the  divines  of 
Dort  feemed  fo  much  adapted  to  difcourage  and  fup- 
prefs,  acquired  new  vigour  in  confequence  of  the  arbi- 
trary proceedings  of  this  alTembly. 

DORTMUND,  a  rich,  populous,  and  imperial  city 
of  Germany,  in  the  circle  of  Weftphalia.  It  is  pretty 
large,  but  not  well  built.  Formerly  it  ^vas  one  of  the 
Hanfe  towns.  Its  territory  alfo  was  formerly  a  county, 
and  had  lords  of  its  own  ;  but  iince  1504,  it  hath  been 
poiTeffed  entir;;ly  by  the  city. 

DORYPHORI  (from  ^6^y,Jfiear,  and  fflj^o.,  I  hear), 
an  appellation  given  to  the  life-guard-men  of  the  Ro- 
man emperors.  They  were  held  in  fuch  high  eliima- 
tion,  as  frequently  to  have  the  command  of  armies  con- 
ferred on  them. — It  w-as  ufual  alfo  for  chief  com- 
manders to  have  their  doryphop  or  life  guard  to  attend 
them. 

DOSE,  in  Pharmacy,  &c.  the  quantity  of  a  medi- 
cine to  be  taken  at  one  time.  The  word  is  formed 
from  the  Greek  Sorit,  which  fignifies  gift,  or  a  thing 
given  •,  from  ^i^ufn,  do,  "  I  give." 

DOSITHEANS,  {Dojithei),  an  ancient  fed  a- 
mong  the  Samaritans  in  the  firft  century  of  the  Chrl- 
ftian  era. 

Mention  is  made  in  Origen,  Epiphanlus,  Jerome, 
and  divers  other  Greek  and  Latin  fathers,  of  one  Do- 
iitheus  the  chief  of  a  faftion  among  the  Samaritans  ; 
but  the  learned  are  not  at  all  agreed  as  to  the  time 
wherein  he  lived.  St  Jerome,  in  his  dialogue  againll 
the  Luciferians,  places  him  before  our  Saviour ;  where- 
in he  is  followed  by  Drufuis,  who  in  his  anfwer  to 
Serrarius  places  him  about  the  time  of  Sennacherib 
king  of  Affyria.  But  Scaliger  will  have  him  pofterior 
to  our  Saviour's  time  :  And  in  eifeft  Origen  intimates 
him  to  have  been  contemporary  with  the  apoftles ; 
where  he  obferves,  that  he  endeavoured  to  perfuade 
the  Samaritans  that  he  was  the  MelTiah  foretold  by 
Mofes. 

He  had  many  followers ;  and  his  fe£l  was  ftill  fub- 
fifting  at  Alexandria  in  the  time  of  the  patriarch  Eu- 
logius,  as  appears  frem  a  decree  of  that  patriarah  pub- 
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liilied  by  Pliotius.      In    that    decree,  Euloglus  accufes  Dofitheans 
Dolitlieus  of  injurioufly  treating  the  ancient  patriarchs         U 
and  prophets,  and  attributing  to  hirnfelf  the  fpirit  of   ^"""y* 
prophecy.     He  makes   him   contemporary  with  Simon       ' ' 
IVIagus  •,  and  ac^ufcs  him  of  corrupting  the  Pentateuch 
in  divers  places,  and  of  compoliug  feveral  Looks  diredf- 
ly  contrary  to  the  law  of  God. 

Archbiihop  Ulher  takes  Dofitheus  to  be  the  author 
of  all  the  changes  made  in  the  Samaritan  Pentateuch, 
which  he  argues  from  the  authority  of  Eulogius.  But 
all  we  can  jullly  gather  from  the  teftimony  of  Eulogius 
is,  that  Doiitheus  corrupted  the  Samaritan  copies  iince 
ufed  by  that  fetl ;  but  that  corruption  did  not  pafs  into 
all  the  copies  of  the  Samaritan  Pentateuch  now  in  ufe 
among  us,  which  vary  but  little  from  the  Jewifli  Pen- 
tateuch :  And  in  this  fenfe  we  are  to  underftand  that 
palTage  in  a  Samaritan  chronicle,  where  it  is  faid  that 
Douiis,  i.  e.  Dofitheus,  altered  feveral  things  in  the  law 
of  Mofes.  The  author  of  that  chronicle,  who  was  a 
Samaritan  by  religion,  adds,  that  their  high-prieft  fent 
feveral  Samaritans  to  feize  Doufis  and  his  corrupted 
copy  of  the  Pentateuch. 

Epiphanius  takes  Dofitheus  to  have  been  a  Jew  by 
birth,  and  to  have  abandoned  the  Jewifh  party  for  that 
ot  the  Samaritans.  He  imagines  him  likewife  to  have 
been  the  author  of  the  feft  of  the  Sadducees  :  Which 
feems  inconfiftent  with  his  being  later  than  our  Savi- 
our  j  and  yet  the  Jeluit  Serrarius  agrees  to  make  Dofi- 
theus the  raafter  of  Sadoc,  from  whom  the  Sadducees 
are  derived. 

Tertullian,  making  ^lention  of  the  fame  Dofitheus, 
obferves,  that  he  was  the  firft  who  dared  to  rejedl  the 
authority  of  the  prophets  by  denying  their  infpiration. 
Bat  he  charges  that  as  a  crime  peculiar  to  that  feftarj-, 
which  in  reality  is  common  to  the  whole  feft,  who 
have  never  allo^ved  any  but  the  five  books  of  Mofes 
for  divine. 

DOSSER,  a  fort  of  basket  to  be  carried  on  the 
fhoulders  of  men.  It  is  ufed  in  carrying  the  overplus 
earth  from  one  part  of  a  fortification  to  another  where 
it  is  wanted.  There  are  likewife  fmall  carts  and  wheel- 
barrows, for  the  fame  ufe. 

DOSSIL,  in  Surgery,  is  lint  made  into  a  cylindric 
form,  or  refcmbling  the  ihape  of  dates  or  olive  ftones. 
Dollils  are  fometiraes  lecured  by  a  thread  tied  round 
their  middle. 

DOTTEREL.  See  Charadrius,  Ornitholo- 
gy Index. 

DOU,  or  Douw,  Gerard.     See  Douw. 

DOUAY,  or  DoWAY,  a  large  and  ftrong  city  of 
the  French  Netherlands,  fituated  in  E.  Long.  3.  o. 
N.  Lat.  50.  25.  It  is  fituated  on  the  river  Scarpe,  in 
a  very  fertile  and  pleafant  country.  The  to%vn  is  large 
and  populous,  and  exceedingly  well  fortified.  You 
enter  it  by  fix  gates,  and  the  ftreets  from  each  of  thefe 
gates  lead  to  the  market  place.  Here  is  a  venerable 
old  town-houfe,  adorned  with  the  ftatues  of  the  earls 
of  Flanders,  in  which  the  magiftrates  affemble,  and  arc 
renewed  every  thirteen  months.  Here  alfo  are  held 
feveral  country  courts  for  the  dependencies  of  Douay, 
which  contain  about  30  villages.  The  parliament  of 
Douay  was  at  firft  only  a  fupreme  council,  eftablilhed 
at  Toumay  in  1668,  and  erefled  into  a  parliament  in 
1686.  But  Toumay  being  taken  by  allies  in  17O9, 
the   parliament  was  removed  to  Cambray ;    and  upon 
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Dcub'e.  tlic  yielding  of  Tournay  to  the  Auftrlans  by  the  treaty 
——^i~—  of  Utrecht,  the  parhament  was  removed  to  Douay, 
ivherc  it  Hill  continue'.  This  city  was  erefted  into  an 
univerfity  like  that  of  Louvain  by  Philip  II.  becaufe 
of  its  being  in  the  middle  of  fo  many  great  cities,  and 
Louvain  at  fo  great  a  dillancc,  that  the  children  on 
that  ilde  of  the  cpuntry  were  j;enerany  fent  for  their 
education  into  France.  Before  the  French  revolution 
it  contained  14  colleges,  all  governed  and  fettled  af- 
ter the  manner  of  thole  at  Louvain  j  and  the  fchools 
of  philofophy,  canon  and  civil  law,  and  phyfic,  were 
difpoled  alfo  after  tfie  fame  manner.  There  was  a 
confiderablc  feminary  here  of  Englifli  Roman  Catholics, 
founded  by  Philip  II.  of  Spain  about  the  year  1560. 
There  were  alfo  a  great  number  of  convents  ;  and 
amongft  the  rcrt  two  Engliik,  one  of  Francifcan  friars, 
the  other  of  Benedidine  monks.  Douay  was  taken 
from  the  Spaniards  by  the  French  king  in  perfon  in 
1667,  after  a  Ihort  refiftance.  That  prince  make  it 
very  llrong,  and  built  a  fort  about  a  cannon  Ihot  be- 
low it  upon  the  Scarpe,  with  fluiccs,  by  which  the  ad- 
jacent country  could  be  drowned.  The  allies  laid 
iiege  to  it  in  1 710,  under  the  command  of  the  duke 
of  Marlborough  •,  and  after  a  vigorous  defence,  the 
town  and  Fort  Scarpe  furrendered  upon  honourable 
terms.  It  was  retaken  by  the  French  in  1712,  after 
the  fufpenfion  of  arras  between  Great  Britain  and 
France. 

DOUBLE;  two  of  a  fort,  one  correfponding  to 
the  other. 

Double  Children,  Double  Cats,  Double  Pears,  &c. 
Inftances  of  thefe  are  frequent  in  the  Philofoph,  Tranf. 
and  elfewhere.     See  MoNSTEK. 

Sir  John  Floyer,  in  the  fame  TranfaSiions,  giving  an 
account  of  a  double  turkey,  furnillies  fomc  reflections  on 
the  produftion  of  double  animals  in  general.  T^vo  tur- 
keys, he  relates,  were  taken  out  of  an  egg  of  the  com- 
mon fize,  when  the  reft  were  all  hatched,  which  grew 
together  by  the  flelh  of  the  breaft-bone,  but  in  all 
other  parts  were  diftinft.  They  feemed  lefs  than  the 
ordinary  fize,  as  wanting  bulk,  nutriment,  and  room 
for  their  growth  ;  ^vhich  latter,  too,  was  apparently 
the  occafion  of  their  cohelion.  For,  having  two  di- 
flinifl  cavities  in  their  '  bodies,  and  two  hearts,  they 
muft  have  arifen  from  two  cicatrlculas ;  and,  confe- 
quently,  the  egg  had  two  yolks ;  which  is  no  uncom- 
mon accident.  He  mentions  a  dried  double  chicken  in 
his  polTelTion,  which,  though  it  had  four  legs,  four 
wings,  &c.  had  but  one  cavity  in  the  body,  one  heart, 
and  one  h.ead  ;  and,  confequently,  was  produced  from 
one  cicatricula. 

So,  Paraeus  mentions  a  double  infant,  with  only  one 
,heart :  in  which  cafe,  the  original  or  llamen  of  the  in- 
fant was  one,  and  the  vefTels  regular  ;  only,  the  nerves 
and  arteries  towards  the  extremities  dividing  into  more 
branches  than  ordinary,  produced  double  parts. 

The  fame  is  the  cafe  in  the  double  Jlowers  of  plants, 
occafioned  by  the  richnefs  of  the  foil.  So  it  is  in  the 
eggs  of  quadrupeds,  &.c, 

There  are,  therefore,  two  reafons  of  duplicity  in  em- 
bryos:  I.  The  conjoining  or  connexion  of  two  perfect 
animals ;  and  2  An  extraordinary  divifion  and  ramifi- 
cation of  the  original  veflels,  nerves,  arteries,  &c. 

DovtLE  Employment,  in  Mufic,  a  name  given  by  M. 
Rameau  to   the  two  diflerent   manners   in  which  the 
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chord  of  the  Tub-dominant  may  be  regarded  and  treated,  Doutlff. 
viz.  as  the  fundamental  chord  of  the  fixth  fuperadded,  V  " 
or  as  the  chord  of  the  great  fixth,  inverted  from  a  fun- 
damental chord  of  the  feventh.  In  reality,  the  chords 
carry  exa(JUy  the  fame  notes,  are  figured  in  the  fame 
manner,  are  employed  upon  the  fame  chord  of  the 
tone,  in  fuch  a  manner,  that  frequently  we  cannot  dif- 
cern  which  of  the  two  chords  the  author  employs,  but 
by  rhe  alFiftance  of  the  fubfequent  chord,  which  re- 
folves  it,  and  which  is  different  in  thefe  different  cafes. 

To  make  this  diftintfion,  we  mull  confider  the  dia- 
tonic progrefs  of  the  two  notes  which  form  the  fifth 
and  the  fixth,  and  which,  conftituting  between  them 
the  interval  of  a  fecond,  mull  one  or  the  other  confli- 
tute  the  dillbnance  of  the  chord.  Now  this  progrefs  is 
determined  by  the  motion  of  the  bafs.  Of  thele  two 
notes,  then,  if  the  fuperior  be  the  dillbnance,  it  will 
rife  by  one  gradation  into  the  lubfequent  chord,  the 
lower  note  will  keep  its  place,  and  the  higher  note 
will  be  a  fuperadded  fixth.  If  the  lower  be  the  dilTo- 
nance,  it  will  defcend  into  the  fubfequent  chord,  the 
higher  will  remain  in  its  place,  and  the  chord  will  be 
that  of  the  great  fixth.  See  the  two  cales  of  the  double 
employment  in  RouiVcau's  Mulical  Didionary,  Plate  D, 
fig.  12. 

With  refpeft  to  the  compofer,  the  ufe  which  he  may 
make  of  the  double  employment,  is  to  confider  the 
chord  in  its  different  points  of  view,  that  from  thence 
he  may  know  how  to  make  his  entrance  to  it,  and  his 
exit  from  it  ;  fo  that  having  arrived,  for  iollance,  at 
the  chord  of  the  fuperadded  fixth,  he  may  refolve  it 
as  a  chord  of  the  greaf  fixth,  and  reciprocally. 

M.  D'Alembert  has  Ihown,  that  one  of  the  chief  ufes 
of  the  double  employment  is,  that  we  be  able  to  carry 
the  diatonic  fucceflion  of  the  gamut  even  to  an  oflave, 
without  changing  the  mode,  at  leall  whilft  we  rife  ;  for 
in  defcending  we  mull  change  it.  Of  this  gamut  and 
its  fundamental  bafs,  an  example  will  be  found  in  Rouf- 
feau's  Mufical  Diflionary,  Plate  D,  fig.  13.  It  is  evi- 
dent, according  to  the  fyflem  of  M.  kameau,  that  all 
the  harmonic  fucceflions  which  refult  from  it,  are  xff 
the  fame  tone  ;  for,  in  flriiSlnefs,  no  other  chords  are 
there  employed  but  three,  that  of  the  tonig,  that  of 
the  dominant,  and  that  of  the  lub-domin^'.nt  ;  as  this 
lait,  in  the  double  employment,  conftitu'ces  the  feventh 
from  the  fecond  note,  which  is  employed  upon  the 
fixth. 

With  refpeft  to  what  M.  D'Alembert  adds  in  his 
Elements  of  Mufic,  p.  70.  and  which  he  repeats  in  the 
Encyclopedic,  article  Double  emplai,  viz.  that  the 
chord  of  the  feventh  re  fa  la  ut,  though  we  lliould 
even  regard  it  only  as  inverfion  oi  fa,  la,  ut,  re,  can- 
not be  folloSved  by  the  chord  ;//  mi  fol  ut ;  "  I  can- 
not (fays  Rouffeau)  be  of  his  opinion  in  this  point. 

"  The  proof  which  he  gives  for  it  is,  that  the  diffo- 
nance  ut  of  the  firll  cannot  cannot  be  relolved  in  the 
fecond  ;  and  this  is  true,  fince  it  remains  in  its  place  : 
but  in  this  chord  of  the  leventli  re  fa  la  ut,  inverted 
from  this  chord  of  the  fuperadded  fixth,  fa  la  ut  re,  it 
is  not  the  ut,  but  the  rf,  which  is  the  diffonance  ;  which, 
of  conlequence,  ought  to  be  relolvcd  in  alcending  upon 
mi,  as  it  really  does  in  the  lubfequent  chord  ;  fo  that 
this  procedure  in  the  bafs  itielf  is  forced,  which,  from 
re,  cannot  without  an  error  return  to  ut,  but  ought  to 
afcend  to  w/,  in  order  to  refolve  the  diffonance. 
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Duuble  "  M.  D'Alembert  afterwards  (l.ows,  tliat  this  chord 
re  fa  la  ul,  ivhen  preceded  and  tollowed  by  that  of 
the  tonic,  cannot  be  authorized  by  the  double  employ- 
ment, and  this  is  likevvife  very  true ;  becaufe  this 
chord,  though  figured  with  a  7,  is  not  treated  as  a 
chord  of  the  I'eventh,  neither  ivhen  ^^■e  make  Our  en- 
trance to  it,  nor  our  exit  from  it  ;  or  at  leaft  that  it  is 
not  neceflary  to  treat  it  as  fuch,  but  fimply  as  an  inver- 
fion  of  the  fuperadded  fixth,  of  which  the  diiTonance  is 
the  bafs :  in  which  cafe  we  ought  by  no  means  to  for- 
get, that  this  diffonance  is  never  prepared.  Thus, 
though  in  fuch  a  tranfition  the  double  employment  is 
not  in  queftion,  though  the  chord  of  the  feventh  be  no 
more  than  apparent,  and  impolTible  to  be  refolved  by 
the  rules,  this  does  not  hinder  the  tranfition  from  be- 
ing proper  and  regular,  as  1  have  jufl  proved  to  theo- 
rifts.  I  rtiall  immediately  prove  to  praftical  artifls, 
by  an  inftance  of  this  tranfition  :  which  certainly  will 
not  be  condemned  by  any  one  of  them,  nor  julf ified  by 
any  other  fundamental  bafs  except  my  own.  (See  the 
Mufical  Diftionary,  Plate  D,  fig.  14.). 

"  I  acknoivledge,  that  this  inverfion  of  the  chord  of 
the  fixth  fuperadded,  which  transfers  the  diiTonance  to 
the  bafs,  has  been  cenfured  by  M.  Rameau.  This  au- 
thor, taking  for  a  fundamental  chord  the  chord  of  the 
feventh,  which  refults  from  it,  rather  chofe  to  make 
the  fundamental  bafs  defcend  diatonically,  and  refolve 
one  fe\'enth  by  another,  than  to  unfold  this  feventh  by 
an  inverfion.  I  had  diffipated  this  error,  and  many 
others,  in  fome  papers  ^vhich  long  ago  had  paffed  into 
the  hands  of  M.  D'Alembert,  when  he  was  compo- 
fing  his  Elements  of  Mufic  ;  fo  that  it  is  not  his  fenti- 
ment  which  I  attack,  but  my  own  opinion  which  I  de- 
fend." 

For  what  remains,  the  double  employment  cannot  be 
ufed  ^vith  too  much  referve,  and  the  greateft  matters 
are  the  moft  temperate  in  putting  it  in  pradice. 

'Double  Ficliij,  or  Fiche,  in  Heraldry,  the  denomi- 
nation of  a  crofs,  when  the  extremity  has  two  points  ; 
in  contradiftinftion  to  fiche,  where  the  extremity  is 
ftiarpened  away  to  one  point. 

Double  OHave,  in  Mufic,  an  interval  compofed  of 
fifteen  notes  in  diatonic  progreflion  ;  and  which,  for 
that  reafon,  is  called  a  fifteenth.  "  It  is  (fays  Rouf- 
leau)  an  interval  compofed  of  two  oflaves,  called  by 
the  Greeks  difdiapafon. 

It  deferves,  however,  to  be  remarked,  that  in  inter- 
vals lefs  diftant  and  compounded,  as  in  the  third,  the 
ffth,  the  f!rri/>/e  cSave,  &c.  the  loweft  and  higheft  ex- 
tremes are  included  in  the  number  from  whence  the  in- 
terval takes  its  name.  But,  in  the  duitblc  oBave,  when 
termed  a  fifteenth,  the  fimple  number  of  which  it  is 
compofed  gives  the  name.  This  is  by  no  means  ana- 
logical, and  m.ay  occafion  fome  confufion.  We  fliould 
rather  choofe,  therefore,  to  run  any  hazard  tthich 
might  occur  from  uniformly  Including  all  the  terms  of 
which  the  component  intervals  confitl,  and  call  the 
double  oftave  a  fixteenth,  according  to  the  general  ana- 
logy.    See  Interval. 

DOUBLET,  am.ong  lapidaries,  implies  a  counter- 
feit ftone  compofed  of  twn  pieces  of  cryftal,  and  fome- 
times  glafs  foftened,  together  with  proper  colours  be- 
tween them  5  fo  that  they  make  the  fame  appearance 
to  the  eye  as  if  the  whole  fubflance  of  the  cryflal  had 
been  tinged  with  thefe  colours. 


The  impraiflicabillty  of  imparting  tinges  to  the  bo-  Doublet. 
dy  of  cryltals,  while  in  their  proper  and  natural  ftate,  ■c^ 
and  the  loftnels  of  glafs,  which  renders  ornaments 
made  of  it  greatly  inferior  in  wear  to  cryllal,  gave  in- 
ducements to  the  introduftion  of  colouring  the  furface 
of  crylfal  wrought  in  a  proper  form,  in  fuch  a  manner, 
that  the  furfaces  of  two  pieces  fo  coloured  being  laid 
together,  the  eflfeft  might  appear  the  fame  as  if  the 
whole  fubflance  of  the  crylfal  had  been  coloured.  The 
cryftals,  and  fometimes  white  tranfparent  glafs  fo 
treated,  were  called  doublets ;  and  at  one  time  prevail- 
ed greatly  in  ufe,  on  account  of  the  advantages,  with 
refpeft  to  wear,  fuch  doublets  had,  when  made  of  cry. 
flal,  over  glafs,  and  the  brightnefs  of  the  colours  which 
could  with  certainty  be  given  to  counterfeit  Ifones  this 
way,  when  coloured  glafs  could  not  be  procured,  or  at 
leall  not  without  a  much  greater  expence.  Doublets 
have  not  indeed  the  property  which  the  others  have,  of 
bearing  to  be  fet  tranfparent,  as  is  frequently  required 
in  drops  of  ear-rings  and  other  ornaments :  but  ^vhen 
mounted  in  rings,  or  ufed  in  fuch  manner  that  the  fides 
of  the  pieces,  where  the  joint  is  made,  cannot  be  in- 
fpefted,  they  have,  when  formed  of  cryftal,  the  title  to 
a  preference  to  the  coloured  glafs  j  and  the  art  of  ma- 
naging them  is  therefore,  in  fome  degree,  of  the  fame 
importance  with  that  of  preparing  glafs  for  the  coun- 
terfeiting gems  ;  and  is  therefore  properly  an  appen- 
dage to  it,  as  being  entirely  fubfervient  to  the  fame  in- 
tention. The  manner  of  making  doublets  is  as  fol- 
lows : 

Let  the  cryflal  or  glafs  be  firft  cut  by  t!ie  lapidaries 
in  the  manner  of  a  brilliant,  except  that,  in  this  cafe, 
the  figure  mufl  be  compofed  from  two  feparate  ftones, 
or  parts  of  ftones,  formed  in  the  manner  of  the  upper 
and  under  parts  of  a  brilliant,  if  it  was  divided  in  a 
horizontal  direction,  a  little  lower  than  the  middle. 
After  the  two  plates  of  the  intended  ftone  are  thus  cut, 
and  fitted  fo  exaftly  that  no  dlvifion  can  appear  when 
they  are  laid  together,  the  upper  part  muft  be'  polifhed 
ready  for  fetting  ;  and  then  the  colour  muft  be  put  be- 
twixt tlie  two  plates  by  this  method.  "  Take  of  Ve- 
nice or  Cyprus  turpentine  tv.-o  fcruples  ;  and  add  to  It 
one  fcruple  of  the  grains  of  maftich  chofen  perfeftly 
pure,  free  from  foulnefs,  and-  previoufly  powdered. 
Melt  them  together  in  a  fmall  filver  or  brafs  fpoon, 
ladle,  or  other  veflel,  and  put  to  them  gradually  any 
of  the  coloured  fubftances  mentioned  below,  being  firft 
well  powdered  5  ftirring  them  together  as  the  colour  is 
put  in,  that  they  may  be  thoroughly  commixed.  Warm 
then  the  doublets  to  the  fame  degiee  of  heat  as  the 
melted  mixture  ;  and  paint  the  upper  lurface  of  the 
lower  part,  and  put  the  upper  erne  inftantly  upon  it, 
prelFmg  them  to  each  other,  but  taking  care  that  they 
may  be  conjoined  in  the  moft  perfectly  even  manner. 
When  the  cement  or  paint  is  quite  cold  and  let,  the  re- 
dundant part  of  it,  which  has  been  preflcd  out  of  the 
joint  of  the  two  pieces,  fliould  be  gently  fcraped  off 
the  fide,  till  there  be  no  appearance  of  any  colour  on  ■ 
the  outfide  of  the  doublets  :  and  they  ftiould  then  be 
Ikilfully  fet ;  obferving  to  carry  the  mounting  over  the 
joint,  that  the  upper  piece  may  be  well  fecured  from 
Separating  from  the  under  one. 

The  colour  of  the  ruby  may  be  beft  imitated,  by 
mixing  a  fourth  part  of  carmine  with  fome  of  the  fineft 
crimfon  lake  that  can  be  procured. 

The 
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The  fappliire  may  be  counterfeited  ^vitli  very  bright 
PrufTian  blue,  mixed  with  a  little  of  the  above-meu- 
£^  tioiied  crimfon  lake,  to  give  it  a  call  of  the  purple. 
The  PrulTian  blue  (liould  not  be  very  deep  coloured,  or 
but  little  of  it  Ihould  be  ufed  :  for  otherwife,  it  ivill  give 
a  black  ihade  that  'vill  be  injurious  to  the  lullre  of  the 
doublets. 

The  emerald  may  be  well  counterfeited  with  diftilled 
verdigrife,  to  which  is  added  a  little  powdered  aloes. 
But  the  mixture  Ihould  not  be  rtrongly  heated,  or  kept 
long  over  the  fire  after  the  verdigrife  is  added  ;  for  the 
colour  is  apt  to  be  foon  Impaired  by  it. 

The  refeniblance  of  the  garnet  may  be  made  with  dra- 
gon's blood  ;  %vhich,  if  it  cannot  be  procured  of  fuffi- 
cient  brightnefs,  may  be  helped  by  a  very  fniall  quantity 
of  carmine. 

The  amethyft  may  be  imitated  with  the  mixture  of 
fome  Prullian  blue  with  the  crimfon  lake ;  but  the  pro- 
portions can  only  be  regulated,  by  direftion,  as  different 
parcels  of  the  lake  and  PrufTian  blue  vary  extremely  in 
the  degree  of  ftrength  of  the  colour. 

The  yellow  topazes  may  be  counterfeited  by  mixing 
the  powdered  aloes  with  a  little  dragon's  blood,  or  by 
good  Spanilh  anotto  :  but  the  colour  muft  be  very  fpa- 
ringly  ufed,  or  the  tinge  will  be  too  ftrong  for  the  ap- 
pearance of  that  (lone. 

The  chryfolite,  hyacinth,  vinegar  garnet,  aigue  ma- 
rine, and  other  fuch  ^veaker  or  more  di4uted  colours, 
may  be  formed  in  the  fame  manner,  by  leffening  the 
proportions  of  the  colours,  or  by  compounding  them 
together  correfpondently  to  the  hue  of  the  ftone  to  be 
imitated ;  to  which  end  it  is  proper  to  have  an  original 
ftone,  or  an  exacl  imitation  of  one,  at  hand  when  tlie 
mixture  is  made,  in  order  to  the  more  certain  adapting 
the  colours  to  the  effeft  defired  :  and  when  thefe  pre- 
cautions are  taken,  and  the  operation  is  well  condufted, 
it  is  practicable  to  bring  tlie  doublets  to  fo  near  a  refem- 
blance  of  the  true  ftone,  that  even  the  beft  judges  can- 
not dlftinguilb  them,  when  well  fet,  without  a  peculiar 
manner  of  infpedlion. 

There  is,  however,  an  eafy  method  of  diftinguifliing 
doublets,  which  is  only  to  behold  them  betwixt  the  eye 
and  light,  in  fuch  a  pofition,  that  the  light  may  pafs 
through  the  upper  part  and  corners  of  the  ftone  ;  w  hen 
it  will  eafily  be  perceived  that  there  is  no  colour  in  the 
body  of  the  ftone. 

DOUBLETS,  a  game  on  dice  within  tables ;  the 
men,  which  are  only  15,  being  placed  thus  :  Upon  the 
lice,  cinque,  and  quatre  points,  there  ftand  three  men 
a-piece  ;  and  upon  the  trey,  duce,  and  ace,  only  two. 
He  that  throws  higheft  hath  the  benefit  of  throwing 
firrt,  and  what  he  throivs  he  lays  down,  and  fo  doth 
the  other  :  what  the  one  throws,  and  hath  not,  the 
other  lays  down  for  him,  but  on  his  ovvn  account  ;  and 
thus  they  do  till  all  the  men  are  down,  and  then  they 
bear.  He  that  is  down  firft,  bears  firft  ;  and  will  doubt- 
lefs  win  the  game,  if  the  other  throws  not  doublets  to 
overtake  him  :  which  he  is  fure  to  do,  fince  he  advances 
or  bears  as  many  as  the  doublets  make,  viz.  eight,for 
two  fours. 

DOUBLING,  in  the  military  art,  is  the  putting 
two  ranks  or  files  of  foldiers  into  one.  Thus,  when 
the  word  of  command  is  double  your  ranks,  the  fecond, 
fourth,  and  fixth  ranks  march  into  the  firft,  third,  and 
fifth,  fo  that  the  fix  ranks  arc  reduced  to  three,  and 

Vol.  Vn.  Part  L 


the  intervals  between  the  ranks  become  double  what 
they  ivere  before. 

Doubling,  among  hunters,  who  fay  that  a  hare 
doubles,  when  flie  keeps  in  plain  fields,  and  winds 
about  to  deceive  the  hounds. 

Doubling,  in  the  manege,  a  term  applied  to  ahorfe, 
who  is  faid  to  double  his  reins,  when  he  leaps  feveral 
times  together,  to  throw  his  rider ;  thus  it  is  faid,  the 
rammgue  doubles  his  reins,  and  makes  pomlevis. 

Doubling,  in  Navigation,  the  art  of  tailing  round, 
or  palTmg  beyond,  a  cape  or  promontory,  fo  as  that 
the  cape  or  point  of  land  feparates  the  Ihip  from  her 
former  fituation,  or  lies  between  her  and  any  diftant 
obferver. 

DovBLiNQ  Upon,  in  Naval  Tailics,  the  a6l  of  enclo- 
fing  any  part  of  a  hoftile  fleet  between  two  fires,  or  of 
cannonading  it  on  both  fides. 

It  is  ufually  perfoimed  by  the  van  or  rear  of  that 
fleet  which  is  fuperior  in  number,  taking  the  advantage 
of  the  wind,  or  of  its  fituation  and  circumftances,  and 
tacking  or  veering  round  the  van  or  rear  of  the  ene- 
my, who  will  thereby  be  expofed  to  great  danger,  and 
can  fcarcely  avoid  being  thro^vn  into  a  general  con- 
fufion. 

DOUBLON,  or  DuBLobN,  a  Spanifli  and  Portu- 
guefe  coin,  being  the  double  of  a  Pistole. 

DOUBTING,  the  act  of  withholding  our  affent  from 
any  propofition,  on  fufpicion  that  we  are  not  thoroughly 
appriied  of  the  merits  thereof,  or  from  not  being  able 
peremptorily  to  decide  bet\veen  the  reafons  for  and 
againft  it. 

Doubting  is  diftlngulftied  by  the  fchoolmen  into  tivo 
kinds,  dubitatiojterilis,  and  dubitatio  efficax.  The  for- 
mer is  that  where  no  determination  enfues  :  in  this 
manner  the  Sceptics  and  Academics  doubt,  who  with- , 
hold  their  alTent  from  every  thing.  See  Sceptics, 
&c. 

The  latter  is  followed  by  judgment,  which  diftin- 
guiflies  truth  from  fallehood  :  fuch  is  the  doubting  of 
the  Peripatetics  and  Cartefians.  The  laft  in  paiticular 
are  perpetually  inculcating  the  deceitfulnefs  of  our 
fenfes,  and  tell  us  that  we  are  to  doubt  of  every  one  of 
their  reports,  till  they  have  been  examined  and  con- 
firmed by  reafon.  On  the  other  hand,  the  Epicureans 
teach,  that  our  fenfes  always  tell  truth  j  and  that,  if 
you  go  ever  lo  little  from  them,  you  come  within  the 
province  of  doubting.  See  Cartesians,  Epicure- 
ans, &c. 

Doubting,  in  Rhetoric,  a  figure  wherein  the  ora- 
tor appears  fome  time  fluftuating,  and  undetermined 
what  to  do  or  fay.  Tacitus  furnifties  us  with  an  in- 
ftance  of  doubting,  almoft  to  a  degree  of  diftraftion,  in . 
thofe  words  of  Tiberius  written  to  the  fenate  :  ^id 
fcrihatn,  P.  S.  aut  quomodo  fcribam,  out  quid  omnino 
non  fcribam  hoc  tempore,  dii  me  dcceque  pejus  perdant 
quam  per  ire  quotidie  fentio,Ji fcio. 

DOUCETS,  or  Doulcets,  among  fportfmen,  de- 
note the  teftes  of  a  deer  or  ftag. 

DOUCINE,  in  Architecture,  a  moulding  concave 
above  and  convex  below,  ferving  commonly  as  a  cy- 
matium  to  a  delicate  corniche.  It  is  hkewife  called 
Gula. 

DOVE.     See  Coluimba,  Ornithology  Index^ 

DoyE-Tailing,  in   carpentry,  is  the  manner  of  fatt- 
ening boards  together  by  letting  one  piece  into   ano- 
Q  q  ther 
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Bovtr.     tKer  In  tlie  form  of  tlie  tail  of  a  Jove.      The  Jove-tail 

— -v is  the  llroiigcll  of  the  affemblages  or  joinings  ;  becaufe 

the  tenon,  or  piece  of  wood  which  is  put  into  the  other, 
goes  widening  to  the  extreme,  fo  that  it  cannot  be 
drav.-n  out  again,  by  reafon  the  extreme  or  tip  is  bigger 
than  the  hole. 

DOVER,  a  borough  and  port  town  of  England, 
in  the  county  of  Kent,  fituated  in  E.  Long.  o.  ij. 
N.  Lat.  51.10.  It  lends  two  members  to  parliament 
Ilvled  baroni  of  the  Cinque  ports,  whereof  Dover  is  the 
chief.  Dover  gave  the  title  of  duke  in  the  Q^ueenlberry 
family,  but  extintt  :  now  a  revived  barony  in  the  York 
family. 

By  the  Romans  this  town  was  named  Duhris,  and 
by  the  Saxons  Dofra,  probably  from  the   Britilh  word 
'    Dour,  which   fignifies  water.      The  convenience  of  its 
fituation  drew  the  attention  of  the  Roman  governors, 
who  ruled   here   while   they   poflefled  this  part  of  the 
illand  ;  and    there   ftill  remain   indubitable   telHmonies 
of  their  care  and  refpeft  for  this  important  place.     For 
the  defence  of  the  town,   the  Romans,    or,  according 
to  fome,  Arviragus,  a  Britifh  king,  their  confederate, 
by  cutting  out  walls  with  infinite  labour  in  the  folid 
rock,  conftrufted  a  ftony   fortrefs  ;  and,   as   its   vener- 
able remains  i\ill  prove,  erefled  alfo  a  lighthoufe",  for 
the  benefit  of  navigation.       The   Saxons,  Danes,  and 
Normans,  had  a  very  high  opinion  of  this  place  ;  and 
■when  the   barons  invited  over  the  young  prince,  after- 
wards   Louis   VIIL   of  France,  his  father  Philip  Au- 
guftus  conceived  a  bad  opinion  of  the  expedition,   be- 
caufe the  caftle  and  port  of  Dover  were  held  for  King 
John,  though  a  great  part  of  the  kingdom  had  fubmit- 
tcd  to  Louis.      In  its  mofl   flourifliing  ftate,  the   for- 
trefs was   impregnable,    and  the  town  a  very  opulent 
emporium.     It  had  21  wards,  each   of  which  furniflr- 
cd  a  fliip  for  the  public  fervice,   10  gates,    7    parilli- 
churches,  many  religious   houfes,  hofpitals,  and   other 
public  edifices.     The  decay  of  the   town  was  brought 
on  by  that  of  the    harbour.      To  recover  this,  Hen- 
ry VIII.    fpent  no  lefs  than   63,000!.  in   conftrufting 
piers  ;  and  5C00I.  in  building    a   caille  between    this 
and  Folkftone,  called  Samlgale,  %vhere  the    fliore  was 
flat,  and  the  landing  eafy.     Notwithftanding  all  this 
expence,  however,    it   was    again    choked    up    in    the 
reign  of  Queen  Elizabeth,  by  whom  it  was  again  clear- 
ed at  a  vafi:  expence,  fo  that  fliips  of  fome    hundred 
tons  could  enter  it.     Since  that  time  it  has  again  de- 
clined, notwithftanding  of   many  efforts  for  its  relief, 
and  great  affiftance  from  time  to  time  given  by  par- 
liament for   this   purpofe.      As    the    haven,    however, 
is  ftill  capable   of  receiving   veffels   of  fmall   burden  ; 
and   as  the  packets  to  France    and    Flanders    are  Ifa- 
tioned  here  in  time  of  peace,  it  is  ftill  a  place  of  fome 
confequence,  and  the  people    are   active   and  induftri- 
^  ous. 

DorER  Straits,  the  narrow  channel  between  Dover 
and  Calais,  which  feparatesour  illand  from  tlie  oppofite 
continent.      Britain   is   fuppofed  by  many  to  have  been 
once  periinfulated,  the  prefent  ftraits  occupying  the  fite 
of  the  ifthmus  which  joined  it  to  Gaul.     "  No  certain 
*j<rfl  Zw/.caufe  (fays  Mr  Pennant*)  can  be  given  for  the  mighty 
vol.  I.  in-     convulfion  which  tore  us  from  this  continent  ;  whether 
■  "' "'    it  was  rent  by  an  earthquake,  or  whether  it  was  worn 
through  by  the  continual  dalhing  of  the  waters,  no  Py- 
thagoras is  left  to  folve  ihe  Jbrtuna  hcorum ; 
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rat  quondam  folidiJJ'nna  lellus 


Villi  ego,  quod  flier 

Ejfefretum.  ^ 

But  it  is  moft  probable,  that  the  great  philofopher  al- 
luded to  the  paitial  deftruftion  of  the  yitlantica  tnfula, 
mentioned  by  Plato  as  a  diftant  tradition  in  his  days. 
It  was  eftefled  by  an  earthquake  and  a  deluge,  which 
might  have  rent  afunder  the  narrow  ifthmus  in  quefiion, 
and  left  Britain,  large  as  it  feems   at   prefent,  the  mere 
wreck  of  its  original  fize.     The   Scilly  iiles,  the  He- 
brides,   Orkneys,     Shetlands,    and    perhaps  the  Fcroe 
iflands,  may  pollibly  be  no  more  than  fragments  of  the 
once  far-extended  region.     I  have  no  quarrel  about  the 
word  l/land.     The  little  ifthmus,  compared  to  the  uholc, 
might  have  been  a  junction  never  attended  to  in  the  li- 
mited navigations  of  very  early  times.      The  peninfula 
had  never  been  wholly  explored,  and  it  pafied  with  the 
ancients  for  a  genuine  iiland.     The  correfpondency  of 
ftrata  on   part  of  the  oppofite    fliores    of    Britain  and 
France,  leaves  no  room  to  doubt  but  that  they  were 
once  united.     The  chalky  cliffs   of  Blancncz  between 
Calais  and  Boulogne,  and  thofe  to  the  weftwaid  of  Do- 
ver, exadlly  tally  :  the  laft  are  vaft  and  continued  ;    the 
former  fliort,   and  the  termination  of  the  immenfe  bed. 
Between  Boulogne  and  Folkftone  (about  fix  miles  from 
the  latter)  is  another   memorial  of  the  junRion  of  the 
two  countries;  a  narrow  fubmarine  hill,  called  the  Rip- 
raps, about  a  quarter  of  a  mile  broad,  and  ten  miles 
long,  extending  eaftwards  towards  the   Goodwin  fands.. 
Its  materials   are   boulderftones,  adventitious  to  many 
ftrata.    The  depth  of  water  on  it,  in  very  low  ebbs  during 
fpring  tides,  is  only  fourteen  feet.     The  filhermen  from 
Folkftone  have  often  touched  it  with  a  fifteen  feet  oar; 
fo  that  it  is  juftly  the  dread  of  navigators.     Many  a  tall 
ftiip  has  periftied  on  it,  and  funk  inftantly  Into   twenty- 
one  fathoms  water.     In  July  17 82,  the  Belleifte  of  fixty- 
four  guns  ftruck,  and  -lay  on  It  during  three  hours  ;  but, 
by  ftarting  her  beer  and  water,  got  clear  off. 

"  Thefe  celebrated  ftraits  are  only  twenty-one  miles 
wide  in  the  narroweft  part.  From  the  pier  at  Dover 
to  that  at  Calais  Is  twenty-four.  It  Is  conjeilured,. 
that  their  breadth  leifens,  and  that  they  are  two  miles 
narrower  than  they  were  in  ancient  times.  An  accu- 
rate obferver  6i  fifty  years  remarks  to  me,  that  the  in- 
creafed  height  of  water,  from  a  decreafe  of  breadth, 
has  been  apparent  even  in  that  fpace.  The  depth  of 
the  channel  at  a  medium  in  higheft  fpring  tides  is 
about  twenty-five  fathoms.  The  bottom  either  coarfe 
fand  or  rugged  fears,  which  have  for  ages  unknown  re- 
fifted  the  attrition  of  the  currents.  From  the  ftraits 
both  eaftward  and  weftward  is  a  gradual  iucreafe  of  depth 
through  the  channel  to  a  hundred  fathoms,  till  found- 
ings are  totally  loft  or  unattended  to.  The  fpring  tides 
in  the  ftraits  rife  on  an  average  twenty-four  feet,  the 
neap  tides  fifteen.  The  tide  flows  from  the  German 
fea,  palfes  the  ftraits,  and  meets,  with  a  great  rippling, 
the  weftern  tide  from  the  ocean  between  Fairleigh  near 
Haftings  and  Boulogne ;  a  proof  that,  if  the  feparation 
of  the  land  was  effefted  by  the  feas,  it  muft  have  been 
by  the  overpowering  weight  of  thofe  of  the  north." 

Dover,  a  town  of  Delaware  in  North  America.  It 
Is  the  chief  town  of  the  county  of  Kent  in  the  Dela- 
ware ftate,  and  is  the  feat  of  government.  It  ftands 
on  Jones's  creek,  a  few  miles  from  the  Delaware  river, 
and  confifts  of  about  100  houfes,  principally  of  brick. 
Four  ftreets  intcrfeft  each  other  at  right  angles,  in  the 

centre 


Dover. 
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DoiijUs.  centre  of  the  town,  whofe  incidencies  form  a  fpacious 
^— V— -^  parade,  on  the  eaft  fide  of  which  is  an  elegant  ftate- 
houfe  of  brick.  The  town  has  a  lively  appearance, 
and  drives  on  a  confiderable  trade  with  Philadelphia. 
Wheat  is  the  principal  article  of  export.  The  landing 
is  five  or  fix  miles  from  the  town  of  Dover. 

DOUGLAS,  Lord.       See    {Hi/lory   of)     Scot- 

I,AND. 

Douglas,  Gavin,  bilhop  of  Dunkeld  in  Scotland, 
was  the  third  fon  of  Archibald  earl  of  Angus,  and 
born  in  the  year  1474.  Where  he  was  educated,  is 
not  known  ;  but  it  is  certain  that  he  ftudicd  theology  : 
a  fludy,  however,  which  did  not  ellrange  him  from  the 
mufes ;  for  he  employed  hirafelf  at  intervals  in  tranf- 
lating  into  beautiful  verfe  the  poem  of  Ovid  df  Remedio 
Amoris.  The  advantages  of  foreign  travel,  and  the 
converfation  of  the  mort  learned  men  in  France  and 
Germany,  to  whom  his  merit  produced  the  readieft  ac- 
cefs,  completed  his  education.  With  his  fuperior  re- 
commendations and  ^vorth  it  was  impoffible  he  could 
remain  unnoticed.  His  firft  preferment  was  to  be  pro- 
voft  of  the  collegiate  church  of  St  Giles  in  Edinburgh  ; 
a  place  at  that  time  of  great  dignity  and  revenue.  In 
the  year  1 5 14,  the  queen  mother,  then  regent  of  Scot- 
land, appointed  Douglas  abbot  of  Aberbrothock,  and 
foon  after  archbitliop  of  St  Andrew's  ;  but  the  queen's 
power  not  being  fufficient  to  eftablilh  him  in  the  pof- 
feffion  of  that  dignity,  he  relinquilhed  his  claim  in  fa- 
vour of  his  competitor  Foreman,  ^vho  was  fupported 
by  the  pope.  In  1 5 1 5,  he  was  by  the  queen  appoint- 
ed bifhop  of  Dunkeld  ;  and  that  appointment  was  foon 
after  confirmed  by  his  holinefs  Leo  X.  Neverthelefs 
it  was  fome  time  before  he  could  obtain  peaceable  poi- 
feffion  cf  his  fee.  The  duke  of  Albany,  who  in  this 
year  was  declared  regent,  oppofed  him  becaufe  he  was 
fupported  by  the  queen  •,  and,  in  order  to  deprive  him 
of  his  billiopric,  accufed  him  of  afting  contrary  to  law 
in  receiving  bulls  from  Rome.  On  this  accufation 
he  was  committed  to  the  caftle  of  Edinburgh,  where 
he  continued  in  confinement  above  a  year  ;  but  the  re- 
gent and  the  queen  being  at  laft  reconciled,  he  obtain- 
ed his  liberty,  and  was  confecrated  bilhop  of  Dunkeld. 
In  1 517,  he  attended  the  duke  of  Albany  to  France; 
but  returned  foon  after  to  Scotland.  In  1 5  21,  the 
difputes  between  the  earls  of  Arran  and  Angus  having 
thro-.\Ti  the  kingdom  into  violent  commotion,  our  pre- 
late retired  to  England,  where  he  became  intimately 
acquainted  with  Polydore  Virgil  the  hiftorian.  He 
died  in  London  of  the  plague  in  I  ?22;  and  was  bu- 
ried in  the  Savoy.  He  wrote,  i.  The  palace  of  Ho- 
nour :  a  mofl  ingenious  poem  under  the  fimilitude  of  a 
vifion ;  in  which  he  paints  the  vanity  and  inconflancy 
of  all  worldly  glory.  It  abounds  with  incidents,  and 
■a  very  rich  vein  of  poetry.  The  palace  of  happinefs, 
in  the  pifture  of  Cebes,  feems  to  be  the  groundwork 
of  it.  2.  Aureie  Narraliones  :  a  performance  now  loft ; 
in  which,  it  is  faid,  he  explained,  in  a  moft  agreeable 
manner,  the  mythology  of  the  poetical  fiftions  of  the 
ancients.  3.  Comcedice  aliquot  facrte  :  None  of  which 
are  now  to  be  found.  4.  Thirteen  Bukes  of  Eneades, 
of  the  famofe  poet  Virgil,  tranflatet  out  of  Latin  verfes 
into  Scottlfti  metre,  every  buke  having  its  particular 
prologe.  Imprinted  at  London  1553,  in  410*,  and 
reprinted  at  Edinburgh  1710,  in  folio.  The  laft  is 
the  moft  cfteemed  of  all  his  works.     He  undertook  it 


at  the  defire  of  Lord  Henry  Sinclair,  a  munificent  ps- 
tron  of  arts  in  thofe  times  :  and  he  completed  it  in  i3 
months  ;  a  circumftance  wlilch  his  admirers  are  too  ' 
fond  of  repeating  to  his  advantage.  David  Hume  ot 
Godfcroft,  an  author  of  uncommon  merit,  and  an  ad- 
mirable judge  of  poetry,  gives  the  following  teftiraony 
in  his  favour.  "  He  wrote  (fays  he)  in  his  native 
tongue  divers  things  ;  but  his  chiefeft  work  is  his 
tranilation  of  Virgil,  yet  extant,  in  verfe  :  in  which  he 
ties  himfelf  fo  flriclly  as  is  poffible  ;  and  yet  it  is  fo 
well  expreffed,  that  whofoever  will  elTay  to  do  the  like 
will  find  It  a  hard  piece  of  work  to  go  through  with 
it.  In  his  prologues  before  every  book,  where  he  hath 
his  liberty,  he  ftioweth  a  natural  and  ample  vein  of  poe- 
try, fo  pure,  pleafant,  and  judicious,  that  I  believe  there 
is  none  that  hath  written  before  or  fince  but  comcth 
ftiort  of  him."  It  has  been  faid,  that  he  compiled  an 
hlftorical  treatife  De  Rebus  Scolicis  ;  but  no  remain  of 
it  hath  defcended  to  the  prefent  times. 

Douglas,  the  principal  town  of  the  ifle  of  Man, 
and  which  has  lately  increafed  both  in  trade  and  build- 
ings. The  harbour,  for  ftiips  of  a  tolerable  burden,  is 
the  fafert  in  the  ifland,  and  is  much  improved  by  a  fine 
mole  that  has  been  built.  It  is  feated  on  the  eaftem 
fide.     W.  Long.  4.  25.  N.  Lat.  54.  7. 

DOUW,  Gerhard,  a  celebrated  painter,  was  bom 
at  Leyden  in  1613  ;  and  received  his  firft  inftmclions 
in  drawing  and  defign  from  Bartholomew  Dolendo  an 
engraver,  and  alfo  from  Peter  Kouwhoorn  a  painter 
on  glafs  •,  but  at  the  age  of  fifteen  he  became  a  difciple 
of  Rembrandt.  In  that  famous  fchool  he  continued 
for  three  years ;  and  then  found  himfelf  qualified  to 
rtudy  nature,  the  moft  unerring  dlreftor. 

From  Rembrandt  he  learned  the  true  principles  of 
colouring,  and  obtained  a  complete  knov.-ledge  of  the 
chiaro-fcuro  ;  but  to  that  knowledge  he  added  a  deli- 
cacy of  pencil,  and  a  patience  in  working  up  his  co- 
lours to  the  higheft  degree  of  neatnefs,  fuperior  to  any 
other  mafter.  He  therefore  was  more  plea  fed  with 
thofe  piftures  of  Rembrandt  which  were  painted  in 
his  youth  than  thofe  by  which  he  was  diftinguiihed  in 
his  more  advanced  age  ;  becaufe  the  firft  feemed  fi- 
nifticd  with  more  care  and  attention,  the  latter  with 
more  boldncfs,  freedom,  and  negligence,  which  was 
quite  oppofite  to  the  tafte  of  Douw.  But  although 
his  manner  appears  fo  different  from  that  of  his  ma- 
fter, yet  it  was  to  Rembrandt  alone  that  he  owed  all 
that  excellence  in  colouring  by  which  he  triumphed 
over  all  the  artlfts  of  his  own  country. 

His  plftures  are  ufually  of  a  fraall  fize,  with  figures 
fo  exqulfitely  touched,  fo  tranfparent,  fo  wonderfully- 
delicate,  as  to  excite  aftoniihment  as  well  as  pleafure. 
He  defigned  every  object  after  nature,  and  with  an  ex- 
adfnefs  fo  Angular,  that  each  objeft  appears  as  perfeft 
as  nature  itfelf,  in  refpecl  to  colour,  frelhnefs,  and 
force.  His  general  manner  of  painting  portraits,  was 
by  the  aid  of  a  concave  mirror,  and  fometimes  by 
looking  at  the  objed  through  a  frame  ^vith  many  exaft 
fquares  of  fine  filk.  But  the  latter  cuftom  is  difufed, 
as  the  eye  of  a  good  artift  feems  a  more  competent 
rule,  though  the  ufe  of  the  former  is  ftill  praftifed  by 
painters  in  miniature. 

It  is  almoft  incredible  what  vaft  fums  have  been  given 

and   are  given   at  this  day  for  the  piftures  of  Douw, 

even  in  his  own  country ;  as  alfo  in  Italy  and  every 

Q^  q  a  pallte 
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polite  part  of  Kurope  :  for  he  was  exceedingly  curious 
in  finilhing  ihein,  and  patiently  afliduous  beyond  ex- 
ample. Of  that  patience  Sandrart  gives  a  flrong  proof 
in  a  circumllance  which  he  mentions  relative  to  this 
artift.  He  fays,  that  having  once,  in  company  with 
Jiamboccio,  vifited  Gerhard  Douw,  they  could  not 
forbear  to  admire  the  prodigious  neatnefs  of  a  picture 
which  he  was  then  painting,  in  which  they  took  par- 
ticular notice  of  a  broom  ;  and  exprefTnig  their  fur- 
prife  at  the  exccfllve  neatnefs  of  the  finilliing  that  mi- 
nute objeft,  Douw  told  them  he  Ihould  fpend  three 
days  more  in  working  on  that  broom  before  he  Ihould 
account  it  entirely  complete.  In  a  family  piflure  of 
Pvlrs  Spiering,  the  fame  author  oblerves,  that  the  lady 
lat  five  days  for  the  finilliing  one  of  her  hands  that 
leaned  on  an  arm  chair.  For  that  reafon  not  many 
would  fit  to  him  for  their  portraits  ;  and  he  therefoi'e 
indulged  himfelf  moltly  in  ivorks  of  fancy,  in  which  he 
could  introduce  objefts  of  ftill  life,  and  employ  as  much 
time  on  them  as  fuited  his  own  inclination.  Hou- 
braken  teflifies,  that  his  great  patron  Mr  Spiering  al- 
lowed him  a  thoufand  guilders  a-year,  and  paid  belide 
whatever  he  demanded  for  his  piftures,  and  purchafed 
iome  of  them  for  their  weight  in  filver  ;  but  Sandraet, 
■with  more  probability,  affures  us,  that  the  thoufand 
guilders  a-year  were  paid  to  Gerhard,  on  no  other  con- 
lideration  than  that  the  artift  Ihould  give  his  benefac- 
tor the  option  of  every  pidure  he  painted,  for  which  he 
was  immediately  to  receive  the  utmoft  of  his  demand. 
This  great  mailer  died  in  1674,  aged  61. 

Douw  appears  inconteftably  to  be  the  moft  wonder- 
ful in  his  finilhing  of  all  the  Flemifli  mafters.  Every 
thing  that  came  from  his  pencil  is  precious,  and  his 
colouring  hath  exadlly  the  true  and  the  lovely  tints  of 
nature  ;  nor  do  his  colours  appear  tortured,  nor  is  their 
vigour  lefiened  by  his  patient  pencil ;  for  whatever  pains 
he  may  have  taken,  there  is  no  look  of  labour  or  iHfF- 
nefs ;  and  his  pictures  are  remarkable,  not  only  for  re- 
taining their  original  luflre,  but  for  having  the  fame 
beautiful  effefl  at  a  proper  diflance  as  they  have  when 
brought  to  the  nearell  view. 

At  Turin  are  feveral  piftures  by  Gerhard  Douw, 
wonderfully  beautiful  ;  efpecially  one,  of  a  doflor  at- 
tending a  lick  woman,  and  lurveying  an  urinal.  The 
execution  of  that  painting  is  allonifliingly  fine,  and 
although  the  fliadows  appear  a  little  too  dark,  the 
whole  has  an  inexprefTible  efFeft.  In  the  gallery  at 
Flortoce  there  is  a  night-piece  by  candle  light,  which 
is  exquifitely  finilhed  ;  and  in  the  fame  apartment,  a 
mountebank  attended  by  a  number  of  figures,  ivhich  it 
feems  impolTible  either  fufficiently  to  commend  or  to 
defcribe. 

DOULEI  A,  (AouXiix),  among  the  Athenians,  a  kind 
of  punilhment  by  which  the  criminal  was  reduced 
into  the  condition  of  a  Have.  It  was  never  inflift- 
ed  upon  any  but  the  arifioi,  Jojourners  and  freed  fcr- 
vants. 

To  DOUSE,  in  fea  language,  is  to  lower  fuddenly, 
or  (lacken  ;  and  it  is  applied  to  a  fail  in  a  fquall  of 
wind,  an  extended  hawfer,  &c. 

DOWAGER,  Dolifca  {q.  d.  a  widow  endowed, 
or  that  has  a  jointure),  a  title,  or  addition,  applied  to 
the  widows  of  princes,  dukes,  earls,  and  perfons  of 
lugh  rank  only. 
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Uiecn  DoTTAGiv.,  is  the  widow  of  the  king,  and  as 
fuch  eiijoys  moll  ot  the  privileges  belonging  to  her  as 
queen  confort  :  but  it  is  not  high  Ireafon  to  violate  her 
chalfity  or  cojifpire  her  death,  becaufe  the  fuccclTioii 
is  not  endangered  thereby  j  but  no  man  can  marry  her 
without  fpecial  liceni'e  from  the  king,  on  pain  of  for- 
feiting his  lands  and  goods.      See  (^UKKN. 

DOWER,  [Dolanutri,  Doarinm,  or  Dos\  a  portion 
of  lands  or  tenements  which  a  widow  enjoys  for  term 
of  life  from  her  hulband,  in  cafe  Ihe  furvives  him  ;  and 
which,  at  her  death,  defcends  to  their  children.  But 
ftie  mull  have  been  the  wife  of  the  party  at  the  time 
of  his  deceafe  ;  or  not  divorced  A  vinculo  matrimonii : 
nor,  if  (he  has  eloped  from  her  hulband,  and  lives  with 
an  adulterer,  fliall  flic  be  cnlitlfd  to  dower,  unlefs  her 
hulband  be  voluntarily  reconciled  to  her.  The  widows 
of  traitors  are  alfo  barred  of  their  dower  by  5  and  6 
Edw.  VI.  cap.  II.  but  not  the  widows  of  felons.  An 
alien  cannot  be  endowed,  unlefs  (he  be  queen  confort. 
And  if  a  woman  levies  a  fine  with  her  hulhand,  or  if 
a  common  recovery   he  had  with  the  hulhand  and  ^vife 

of  the  hulhand's  lands,  (he  is  barred  of  her  dower. 

A  widow,  clear  of  thefe  impediments,  is  by  law  entitled 
to  be  endowed  of  all  lands  and  tenements,  of  which 
her  hufband  was  feifed  in  fee-fimple  or  fee-tail  at 
any  time  during  the  coverture  ;  and  of  which  any  iflue 
fhe  might  have  had  might  by  poflibiHty  have  been  heir. 
See  JoiNTURE.- 

DOWN,  a  county  of  Ireland  in  the  province  of 
Ulfter ;  bounded  on  the  eaft  and  fouth  by  St  George's 
channel ;  on  the  weft  by  the  county  of  Armagh  ;  and 
on  the  north  by  the  county  of  Antrim.  It  lies  oppo- 
fite  to  the  ifle  of  Man,  Cumberland,  and  Wellmor- 
land  J  and  the  north  part  of  it  fronts  the  Mull  of  Gal- 
loway in  Scotland,  and  is  about  44  miles  from  it. — 
It  is  about  44  miles  in  length  and  30  in  breadth.  It 
fends  14  members  to  parliament,  two  for  the  county, 
and  12  for  the  following  boroughs,  Down-Patrick, 
Newry,  Newtown,  Killeleagh,  Bangor,  and  HilUbo- 
rough. 

This  county  is  rough  and  full  of  hills,  and  yet  the 
air  is  temperate  and  healthy.  The  foil  naturally  pro- 
duces wood,  unlefs  conflantly  kept  open  and  ploughed  ; 
and  the  low  grounds  degenerate  into  bogs  and  roofs, 
where  the  drains  are  neglefted.  But  by  the  induftry 
of  the  inhabitants  it  produces  good  crops  of  com, 
particularly  oats  j  and,  where  marl  is  found,  barley. 
This  laft  is  exported  from  Killogh  to  Dublin.  The 
flaple  commodity  of  this  county  is  the  linen  manu 
fafture. 

Down,  or  Down-Patrich,  a  town  of  Ireland,  in  the 
county  of  Down,  is  one  of  the  moll  ancient  in  that 
kingdom.  It  is  a  market  toivn  and  a  bifliopric,  faid 
to  be  erefted  in  the  fifth  century  by  St  Patrick,  but 
is  now  united  to  the  fee  of  Connor.  Within  ioo  paces 
of  the  town,  on  the  afcent  of  a  hill,  are  the  ruins  of 
an  old  cathedral,  remarkable  for  the  tomb  of  St  Pa- 
trick the  founder,  in  which  they  fay  the  bodies  of  St 
Bridget  and  St  Columb  are  alfo  laid.  The  town, 
ivhich  is  feated  on  the  fouth  corner  of  Lough  Coin, 
no^v  called  the  lake  of  Slraiigford,  is  adorned  with  fe- 
veral handfome  public  buildings.  Among  the  hills, 
and  in  many  illands,  are  flights  of  fwans  and  other 
water  fowl ;  and  the  lough  abounds  with  falmon,  mul- 
lets. 
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Down      lets,  and  oilier  fea  fi(h.      About  a  mile  from  this  town 

II         is   St   Patrick's  well,  which   many  people  frequent  to 

Du^otojjy.  j^;„|^  3t  fome  feafons   of  the   year,  and  others  to  per- 

'  form  a  penance  enjoined  them  by  tlie  Popilh  priefts. — 

jl'he  linen  manufaflure  is  carried  on  here,  as  it  is  in 

feveral  places  in  this  county.   VV.  Long.  5.  50.  N.  Lat. 

54-  23- 

Down,  the  fine  feathers  from  the  breafts  of  feve- 
ral birds,  particularly  of  the  duck  kind. — That  of  the 
eider  duck  (fee  Anas,  N°  17.)  is  the  moil  valuable. 
Tliefe  birds  pluck  it  from  their  brealls,  and  line  their 
ncfts  with  it.  We  are  told  that  the  quantity  of  down 
found  in  one  neft  more  than  filled  the  crown  of  a  hat, 
yet  weighed  no  more  than  three  quarters  of  an  ounce. 
Br.  Zool. — Three  pounds  of  this  down  may  be  com- 
prefled  into  a  fpace  fcarce  bigger  than  one's  fifl ;  yet 
is  afterwards  fo  dilatable  as  to  fill  a  quilt  five  feet 
fquare.  Salem.  Orn.  p.  416. — That  found  in  the 
nefts  is  mod  valued,  and  termed  live  drnvn  \  it  is  in- 
finitely more  elallic  than  that  plucked  from  the  dead 
bird,  which  is  little  efteemed  in  Iceland.  The  beft 
fort  is  fold  at  45  filh  per  pound  when  cleanfed,  and 
at  16  when  not  cleanfed.  There  are  generally  ex- 
ported every  year,  on  the  company's  account,  fifteen 
hundred  or  two  thoufand  pounds  of  both  forts,  exclu- 
five  of  what  is  privately  exported  by  foreigners.  In 
1750  the  Iceland  company  fold  as  much  in  quantity 
of  this  article  as  amounted  to  three  thoufand  feven 
hundred  and  forty-five  banco  dollars,  befidcs  what  was 
fent  direflly  to  Gluckftadt. — Von  Trail,  p.  146. 

Down,  or  hair  of  plants.     See  Hair. 

DOWNETON,  or  Dunkton,  a  borough  town  of 
Wiltlliire,  five  miles  fouth  of  Salilhury.  It  fends  two 
members  to  parliament. 

DOWNH AM,  a  market  town  of  Norfolk,  i  o  miles 
fouth  of  Lynn,  famous  for  its  good  butter ;  there  be- 
ing rooo,  and  fometimes  2000,  firkins  bought  here 
every  Monday,  and  fent  up  the  river  Oufe  to  Cam- 
bridge, from  whence  it  is  conveyed  to  London  in  the 
Cambridge  waggons. 

DOWNS,  a  bank  or  elevation  of  fand,  which  the 
fea  gathers  and  forms  along  its  (hores  ;  and  which 
ferves  it  as  a  barrier.  The  word  is  formed  from  the 
French  dune,  of  the  Celtic  diim,  a  "  mountain." 
Charles  de  Vifch.  in  his  Compend.  Chronolog.  Exord. 
et  Progrejf.  Abbot.  Clarijf.  B.  Marice,  de  Dunis,  fays, 
Vallem  reperit  arenarum  colUbus  {jjuos  incolce  Duynen 
niocanf)  undique  cinBam. 

Downs  is  particularly  ufed  for  a  famous  road  for 
fliips,  along  the  eaftern  coaft  of  the  county  of  Kent, 
from  Dover  to  the  North  Foreland  j  where  both  the 
outward  and  homeward  bound  fhips  frequently  make 
fome  flay  ;  and  fquadrons  of  men  of  war  rendezvous 
m  time  of  war. 

It  affords  excellent  anchorage  ;  and  is  defended  by 
the  caftles  of  Deal,  Dover,  and  Sandwich. 

DOWRY,  the  money  or  fortune  which  the  wife 
brings  her  hufband  in  marriage  ;  it  is  otherwife  called 
maritagium,  marriage  goods,  and  differs  from  dower. 
See  Dower. 

DOXOLOGY,  a  hymn  ufed  in  praife  of  the  Al- 
mighty, diftinguiflied  by  the  title  oi  greater  ■^^■\^i  kfi'~- 

The  leffer  doxology  was  anciently  only  a  fingle  fen- 
tence,  without  refponfe,  lumiing  in  thefe  words,  Glonj- 


be  lu  ilic  Father,  and  to  the  Son,  and  to  the  Holtj  Ghofl, 
wurld  ivitliout  end.  Amen.  Part  of  the  latter  claufe,  As 
It  iiuis  III  the  leviiinin^,  is  now,  and  ever  /hall  be,  was 
inferttd  fome  time  after  the  firll  compolition.  Some 
read  this  ancient  hymn,  Glory  be  to  the  Father,  and  to 
the  Son  with  the  llohj  Ghojl.  Others,  Gljrij  be  to  the  Fa- 
ther in  or  by  the  Son,  and  by  the  Holy  Ghnft.  This  dif- 
ference of  expredion  occafioned  no  difputc  in  the 
church,  till  the  rife  of  the  Arian  hercfy  ;  but  when 
the  followers  of  Arius  began  to  make  ufe  of  the  lat- 
ter as  a  dillinguitliing  charafler  of  their  paity,  it  was 
entirely  laid  afide  by  the  Catholics,  and  the  ufe  of  it 
was  enough  to  bring  any  one  under  fufpicion  of  hete- 
rodoxy. 

The  doxology  was  ufed  at  the  clofe  of  every  folemn 
office.  The  weilem  church  repeated  it  at  the  end  of 
every  pfalm,  and  the  eaftern  church  at  the  end  of  the 
laft  pfalm.  Many  of  their  prayers  were  alfo  concluded 
with  it,  particularly  the  folemn  thanklgiving  or  confc- 
cration  prayer  at  the  eucharift.  It  was  alio  the  ordi- 
nary conclufion  of  their  iermuns. 

The  greater  doxology,  or  angelic  hymn,  was  like- 
wife  of  great  note  in  the  ancient  church.  It  began 
with  thcle  words,  which  the  angels  fung  at  our  Savi- 
our's  birth,  Glory  be  to  God  on  high,  &ic.  It  was  chiefly 
ufed  in  communion  fervice,  and  in  men's  private  devo- 
tions. Both  the  doxologies  have  a  place  in  the  church 
of  England,  the  former  being  repeated  after  every 
pfalm,  and  the  latter  ufed  in  the  communion  fervice. 

DRABA,  a  genus  of  plants  belonging  to  the  te- 
tradynamia  clafs ;  and  in  the  natural  method  ranking 
under  the  39th  order,  Sili'fiiofte.      See  BoTANV  Index. 

DRABLER,  in  the  fea  language,  a  fmall  fail  in  a- 
fliip,  which  is  the  fame  to  a  bonnet  that  a  bonnet  is 
to  a  courfe,  and  is  only  ufed  when  the  courfe  and  bon- 
net are  too  fhoal  to  clothe  the  maft.  See  BoNNET  and 
Course. 

DRABLING,  in  Angling,  is  a  method  of  catch- 
ing barbels.  Take  a  ilrong  line  of  fix  yards  ;  which, 
before  you  faften  it  to  your  rod,  muft  be  put  through 
a  piece  of  lead,  that  if  the  fiih  bite,  it  may  llip  to  and 
fro,  and  that  the  water  may  fomething  move  it  on  the 
ground  ;  bait  with  a  lob  worm  ^vell  fecured,  and  lo 
by  its  motion  the  barbel  will  be  enticed  into  the  danger 
without  fufpicion.  The  beft  places  are  in  running  wa- 
ter near  piles,  or  under  wooden  bridges,  fupported  with 
oaks  tloated  and  fliray. 

DRABS,  in  the  fait  works,  a  kind  of  wooden  boxes 
for  holding  the  fait  when  taken  out  of  the  boiling  pan  ; 
the  bottoms  of  which  are  made  ftielving  or  inclining 
forwards,  that  the  briny  moifture  of  the  fait  may  drain 
off. 

DRAG,  an  imaginary  being,  much  dreaded  by  the 
country  people  in  many  parts  of  France.  The  dracs> 
are  fuppofed  to  be  malicious  or  at  leall  trickfome  de- 
mons ;  t.ut,  which  is  very  rare,  if  one  of  them  happens 
to  take  a  fancy  to  a  man  or  woman,  they  are  fure  to  be 
the  better  for  it.  They  are  ftill  faid  to  lay  gold  cups^ 
and  rings  on  the  furface  over  pits  and  rivers,  as  baits  to 
draw  women  and  children  in  ;  though  their  ufual  dwell- 
ing is  fome  old  empty  houfe,  whence  they  make  excur- 
fions  in  human  form,  vifible  or  invifible  as  beft  fuits 
their  purpofe.  The  'country  folks  Ihudder  at  the  very 
name  of  the  drac.     Some  are  pofuive  that  they  have 
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D-arana  feeu  him ;  for  happy  indeed  is  that  ■I'illage  in  which 
tliere  is  not  a  houfc  execrated  as  the  lurking  place  of 
this  tremendous  drac. 
J  DRAC/ENA,  DRAGOX-TREE  ;  a  genus  of  plants 
belonging  to  the  Ijexandria  clafs.  See  Botany  Index. 
DRACHM,  a  Grecian  coin,  of  the  value  of  feven- 
pence  three  farthings.  Drachm  is  alfo  a  weight  ufed 
by  cur  phyficians  ;  containing  juft  fixty  grains  three 
fcruples,  or  the  eighth  part  of  an  ounce. 

DRACO,  a  celebrated  lawgiver  of  Athens.  When 
iie  exercifed  the  office  of  archon,  he  made  a  code  of 
laws  for  the  ufe  of  his  citizens,  which,  on  account  of 
their  feverity,  were  faid  to  be  written  in  letters  of 
blood.  By  them  idlenefs  was  puidlhed  with  as  much 
feverity  as  murder,  and  death  was  denounced  againft 
the  one  as  well  as  the  other.  Such  a  code  of  rigorous 
laws  gave  occafion  to  a  certain  Athenian  to  alk  of  the 
legiflator,  why  he  was  fo  fevere  in  his  punlfhments?  and 
Draco  gave  for  anfwer,  that  as  the  fmalleft  tranfgref- 
fion  had  appeared  to  him  deferving  death,  he  Could  not 
find  any  punilhment  more  rigorous  for  more  atrocious 
crimes,  Thefe  laws  were  at  firft  enforced,  but  they 
were  often  negleSed  on  account  of  their  extreme  feve- 
rity ;  and  Solon  totally  abolilhed  them,  except  that 
one  ivhich  punilhed  a  murderer  with  death.  The  po- 
pularity of  Draco  was  uncommon,  but  the  gratitude 
of  his  admirers  proved  fatal  to  him.  When  once  he 
appeared  on  the  theatre,  he  was  received  with  repeated 
applaufe  ;  and  the  people,  according  to  the  cuftom  of 
the  Athenians,  Ihowed  their  refpeft  to  their  lawgiver 
by  throwing  garments  upon  him.  This  was  done  in 
fuch  profufion,  that  Draco  was  foon  hid  under  them, 
and  fmothered  by  the  too  great  veneration  of  his  citi- 
zens. He  lived  about  624  years  before  the  Chriftian 
era. 

Draco,  the  Dragon,  a  genus  of  reptiles  belonging 
to  the  clafs  of  amphibia.     See  Erpetoi.ogy  InJex. 

Draco  Vo/ans,  in  Metcoroiogi/,  a  fiery  exhalation, 
frequent  in  marthy  and  cold  countries. 

It  is  moft  common  in  fummer  •,  and  thougli  princi- 
pally feen  playing  near  the  banks  of  rivers,  or  in  boggy 
places,  yet  fometiraes  mounts  up  to  a  confiderable 
height  in  the  air,  to  the  no  fmall  terror  of  the  amazed 
beholders  ;  its  appearance  being  that  of  an  oblong, 
fometimes  roundiib,  fiery  body,  with  a  long  tail.  It  is 
entirely  harralcfs,  frequently  (licking  to  the  hands  and 
clothes  of  people  without  injuring  them  in  the  leaft. 

Draco,  in  j}Jlronomy,  a  conllellation  of  the  northern 
hemifphere ;  whofe  flars,  according  to  Ptolemy,  are 
8 1  :  according  to  Tycho,  32;  according  to  Hevelius, 
40 ;  according  to  Bayer,  ^t?)  7  ^"d  according  to  Mr 
Flamfleed,  80.     See  Astronomy,  N°  406. 

DRACOCEPHALUM,  dragon's  head  j  a  genus 
of  plants  belonging  to  the  didynamia  clafs.  See  Bo- 
tany Index. 

DRACONARIUS,  in  antiquity,  dragon-:w?.arer. 
Several  nations,  as  the  Perfians,  Parthians,  Scythians, 
&c.  bore  dragons  on  their  ftandardsj  whence  the  ftand- 
ards  themfelves  were  called  dracones,  "  dragons."  The 
Romans  borrowed  the  fame  cuftom  from  the  Parthians ; 
or,  as  Cafaubon  has  it,  from  the  Daci ;  or,  as  Codin, 
from  the  Aflyrians, 

The  Roman  dracones  were  figures  of  dragons  paint- 
ed in  red  on  the    flags,    as   appears  from  Aiiunianus 

3 


TO     ]  D     R     A 

Marcellinus :  but  among  th.e  Perfians  and  Parthiani 
they  were  like  the  R.oman  eagle,  figures  in  full  relievo  j 
fo  tliat  the  Romans  were  frequently  deceived,  and  took 
them  for  real  dragons. 

The  foldier  who  bore  the  dragon  or  ftandard  was 
called  by  the  Romans  drr.ronariiis  ;  and  by  the  Greeks 
o^axotci^ioi  and  ^^xxevTi.c^i^c;  ;  for  the  emperors  carried 
the  cultom  with  them  to  Conftantinople. 

DRACONTIC  MONTH,  the  time  of  the  revolution 
of  the  moon  from  her  afcending  node,  called  cafiut  dra- 
conix,  to  her  return  thither. 

DRACONTIUM,  Dragons-,  a  genus  of  plants 
belonging  to  the  gynandria  clafs  j  and  in  the  natural 
method  ranking  under  the  firfl;  order,  Palmce.  Sec 
Botany  Index. 

DRACUNCULI,  in  Medicine,  fmall  long  worms 
which  breed  in  the  mufcular  parts  of  the  arms  and  legs, 
called  Guinea  worms.  The  common  way  of  getting 
out  thefe  worms  is  by  the  point  of  a  needle  ;  and  to 
prevent  their  forming  there  again,  the  ufual  cuftom  is 
to  wafh  the  parts  with  wine  or  vinegar,  with  alum, 
nitre,  or  common  fait,  or  with  a  flrong  lixivium  of 
oak  aflies,  and  after;vards  anoint  them  with  an  oint- 
ment of  the  common  kind  ufed  for  fcorbutic  eruptions, 
with  a  fmall  mixture  of  quickfilver. 

DRACUNCULUS.     See  Arum,  Botany  Index. 

DRAFF,  a  name  given  in  fome  places  to  the  wafh 
given  to  hogs,  and  the  grains  given  to  cows. 

DRAG,  in  building.  A  door  is  faid  to  drag  when 
in  opening  or  Ihutting  it  hangs  or  grates  upon  the 
floor. 

Drag,  in  fea  language,  is  a  machine  confifting  of 
a  fliarp,  fquare,  iron  ring,  encircled  with  a  net,  and 
commonly  ufed  to  take  the  wheel  off  from  the  plat- 
form or  bottom  of  the  decks. 

DRAGOMAN,  or  Drogman,  a  term  of  general 
ufe  through  the  eaft  for  an  interpreter,  ivhofe  office  is 
to  facilitate  commerce  between  the  orientals  and  occi- 
dentals. Thefe  are  kept  by  the  ambalTadors  of  Chri- 
ftian nations  refiding  at  the  Porte  for  this  purpofe. 

The  word  is  formed  from  the  Arabic  targeman  or 
targiman,  of  the  verb  taragem,  "  he  has  interpreted." 
From  dragoman  the  Italians  formed  dragnmano  and, 
with  a  nearer  relation  to  its  Arabic  etymology,  Uirci- 
vianno  ;  whence  the  French  and  our  trucheman,  as  well 
as  dragoinan  and  drogman. 

DRAGON,  in  yljironomij.     See  Draco. 

Dragon''s  Head  and  Tail  (caput  et  cauda  draconis), 
are  the  nodes  of  the  planets  ;  or  the  two  points  where- 
in the  ecliptic  is  interfecled  by  the  orbits  of  the  planets, 
and  particularly  that  of  the  moon  ;  making  with  it 
angles  of  five  degrees  and  eighteen  minutes.  One  of 
thefe  points  looks  northward ;  the  moon  beginning 
then  to  have  north  latitude,  and  the  other  fouth- 
■ward,  where  ihe  commences  fouth.  Thus  her  deviation 
from  the  ecliptic  feems  (according  to  the  fancy  of 
fome)  to  make  a  figure  like  to  that  of  a  dragon,  whofe 
belly  is  where  ftie  has  the  greateft  latitude  ;  the  inter- 
feftion  reprefenting  the  head  and  tail,  from  which  re- 
femblance  the  denomination  arifes. 

But  note,  that  thefe  points  abide  not  always  in  one 
place,  but  have  a  motion  of  their  own  in  the  zodiac, 
and  retrograde-wife,  3  minutes  1 1  feconds  per  day ; 
completing  their  circle  in  18  years  225  daysj  fo  that 

the 


D     II     A  [3 

the  moon  can  be  but  twice  in  the  ecliptic  during  her 
monthly  period,  but  at  all  other  times  (lie  will  have  a 
latitude  or  declination  from  the  ecliptic. 

It  is  about  thefe  points  of  interfeilion  that  all  eclip- 
fcs  happen.  Tiiey  are  ufually  denoted  by  thefe  cha- 
raelcrs  £t  dragon's  head,  and  13  dragon's  tail. 

Dragon,  in  Zoo/ogi;.     See  Draco. 

Dragon''s  Blood,  a  gummi-refinous  fubftance  brought 
from  tlie  Eaft  indies,  either  in  oval  drops  wrapped  up 
in  flag  leaves,  or  in  large  mafles  compofed  of  fmaller 
tears.  It  is  faid  to  be  obtained  from  the  palmijuncus 
draco,  the  calamus  rotang,  the  dracxna  draco,  the 
pterocarpus  draco,  and  fcveral  other  vegetables. 

The  ivriters  on  the  materia  medica  in  general  give 
the  preference  to  the  former,  though  the  others  are 
not  unfrequently  of  equal  goodnefs.  The  fine  dragon's 
blood  of  either  fort  breaks  fmooth,  free  from  any  viflble 
impurities,  of  a  dark,  red  colour,  which  changes  upon 
being  powdered  into  an  elegant  bright  crimfon.  Seve- 
ral artificial  conipofitions,  coloured  with  the  true  dra- 
gon's blood,  or  Brazil  wood,  are  fometimes  fold  in  the 
room  of  this  commodity.  Some  of  thefe  diffolve  like 
gums  in  water  ;  others  crackle  in  the  fire  without  prov- 
ing indammable  ;  whilll  the  genuine  fanguls  draconis 
readily  melts  and  catches  flame,  and  is  not  afted  on  by 
watery  liquors.  It  totally  dilTolves  in  pure  fpirit,  and 
tinges  a  large  quantity  of  the  menllruum  of  a  deep  red 
colour.  It  is  likcwife  foluble  in  exprefled  oils,  and 
gives  them  a  red  hue,  lefs  beautiful  than  that  commu- 
nicated by  anchufa.  This  drug  in  fubflance  has  no 
ienfible  fmell  or  tafte  ;  when  diflblved,  it  difcovers 
Ibme  degree  of  warmth  and  pungency.  It  is  ufually, 
but  without  foundation,  looked  upon  as  a  gentle  a- 
ftringent ;  and  fometimes  direfted  as  fuch  in  extempo- 
raneous prefcription  againft  feminal  gleets,  the  fluor 
albus,  and  other  fluxes.  In  thefe  cafes,  it  is  fuppofed 
to  produce  the  general  etfefls  of  refinous  bodies,  light- 
ly incraflating  the  fluids  and  fomewhat  ftrengthening 
the  folids.  But  in  the  prefent  praflice  it  is  very  little 
ufed  either  externally  or  internally. 

A  folution  of  dragon's  blood  in  fpirit  of  wine  is  ufed 
tor  llaining  marble,  to  which  it  gives  a  red  tinge,  which 
penetrates  more  or  lefs  deeply  according  to  the  heat  of 
the  marble  during  the  time  of  application.  But  as  it 
fpreads  at  the  fame  time  that  it  finks  deep,  for  fine 
defigns  the  marble  fliould  be  cold.  Mr  Du  Fay  fays, 
that  by  adding  pitch  to  this  folution  the  colour  may 
be  rendered  deeper. 

Drjgon  Fijh,  or  Dragonct.  See  Callionymus, 
Ichthyology  Index. 

Dragon  Flij.  See  Libellul.v,  Entomology 
Index. 

DRAGCN-She//,  in  Natural  Hijlon/,  a  name  given  by 
Some  to  a  fpecies  of  concamerated  patella  or  limpet. 
This  has  a  top  very  much  bent  ;  and  is  of  an  afli 
colour  on  tlie  outfide,  but  of  an  elegant  and  bright 
fiefli  colour  within.  This  has  been  found  flicking  on 
the  back  of  a  tortoife,  as  the  common  limpets  do  on 
the  fides  of  rocks  ;  and  fome  have  been  found  affixed 
to  large  (hells  of  the  pinna  marina  brought  from  the 
Eafl  Indies  at  different  times. 

Dragons.     See  Dracontium,  Botany  Index. 

DRAGONET,  or  Dragon  Fiflj.  See  Calliony- 
mus, IcHTHVOi  ogy  Index. 

BRAGONNE'E,  in  Heraldi-y.     A  lion  dragonnee 
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is  where  the  upper  half  refembles  a  lion,  the  other  lialf  Drigoon, 
going  off  like  the  hinder  part  of  a  dragon.  Tlie  fame  ^'■^i""^' 
may  be  laid  of  any  other  beal^  as  well  as  a  lion.  °'     • 

DRAGOON,  in  military  atlairs,  a  mulqucteer 
mounted  on  horfeback,  who  fometimes  fights  or  marches 
on  foot,  as  occafion  requires. 

Menage  derives  the  ^vord  dragoon  from  the  Latin 
draconani/s,  which  in  Vegetius  is  ufed  to  (ignUyJbl/ur. 
But  it  is  more  probably  derived  from  the  German  ira- 
gen  or  dragcn,  which  fignifies  to  carry;  as  being  infan- 
try carried  on  horfeback. 

Dragoons  are  divided  into  brigades  as  the  cavalry ; 
and  each  regiment  into  troops  ;  each  troop  having  a 
captain,  lieutenant,  cornet,  quarter-mailer,  two  fer- 
jeants,  three  corporals,  and  two  drums.  Some  regi- 
ments have  hautboys.  They  are  very  ufeful  on  any 
expedition  that  requires  defpatch  ;  for  they  can  keep 
pace  with  the  cavalry,  and  do  the  duty  of  infantry  j 
they  encamp  generally  on  the  wings  of  the  army,  or  at 
the  paffes  leading  to  the  camp  :  and  fometimes  they 
are  brought  to  cover  the  general's  quarters :  they  march 
in  the  front  and  rear  of  the  army. 

The  firll  regiment  of  dragoons  raifed  in  England 
was  in  16S1,  and  called  the  regiment  of  dragoons  of 
North  Britain.  In  battle  or  attacks  they  generally 
fight  fword  in  hand  after  the  firll  fire.  Their  arms 
are,  a  fword,  firelock,  and  bayonet.  In  the  French 
fervice,  when  the  dragoons  march  on  foot,  their  offi- 
cers bear  the  pike  and  the  ferjeants  the  halbert,  neither 
of  which  are  ufed  in  the  Englilh  fervice. 

DRAGOONING,  one  of  the  methods  ufed  by 
Papifts  for  converting  refraftory  heretics,  and  bring- 
ing them  within  the  pale  of  the  true  church. 

The  following  method  of  dragooning  the  French 
Protetlants,  after  the  revocation  of  the  edid  of  Nantz, 
under  Louis  XIV.  is  taken  from  a  French  piece, 
tranllated  in  1686. 

"  The  troopers,  foldiers,  and  dragoons,  went  into 
the  Proteflants  houfes,  where  they  marred  and  defaced 
their  houfehold  fluff,  broke  their  looking  glalles,  and 
other  utenfils  and  ornaments,  let  their  wine  run  about 
their  cellars,  and  threw  about  their  corn  and  fpoiled 
it.  And  as  to  thofe  things  which  they  could  not  de- 
flroy  in  this  manner,  fuch  as  furniture  of  beds,  linen, 
wearing  apparel,  plate,  &c.  they  carried  them  to  the 
market  place,  and  fold  them  to  the  Jefuits  and  other 
Roman  Catholics.  By  thefe  means  the  Proteflants  in 
Montauban  alone  were,  in  four  or  five  days,  ilripped 
of  above  a  million  of  money.  But  this  was  not  the 
worft. 

"  They  turned  the  dining  rooms  of  gentlemen  into 
ftablcs  for  their  horles  j  and  treated  the  owners  of  the 
houfes  where  they  quartered  with  ,the  highefl  indigni- 
ty and  cruelty,  lailiing  them  about  from  one  to  ano- 
ther, day  and  night,  without  intermiffion,  not  furfering 
them  to  eat  or  drink  ;  and  when  they  began  to  fink 
under  the  fatigue  and  pains  they  had  undergone,  they 
laid  them  on  a  bed,  and  when  they  tliought  them 
fomewhat  recovered,  made  them  rife,  and  repeated  the 
fame  tortures.  When  they  faw  the  blood  and  Iweat 
run  down  their  faces  and  other  parts  of  their  bodies, 
they  fluiced  them  with  water,  and  putting  over  their 
heads  kettle  drums,  turned  upfide  douTi,  they  made 
a  continual  din  ujion  them  till  thefe  unhappy  crea- 
tures loft  theif  fenfcs.  When  one  party  of  thefe  tor- 
mentors 
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mentor?  were  ^veary,  they   were   relieved  by  another, 
uho  praftifed  the  fame  cruelties  with  frelh  vigour. 

"  At  NegveplifTe,  a  town  near  Montauban,  they 
hung  up  Ifaac  Favin,  a  Protertant  citizen  of  that 
place,  by  his  armpits,  and  tormented  him  a  whole 
night  by  pinching  and  tearing  off  his  flelh  with  pin- 
cers. They  made  a  great  fire  round  a  boy  of  about 
I  2  years  old,  who  witli  his  hands  and  eyes  lifted  up 
to  heaven  cried  out  "  My  God,  help  me  1"  And  -when 
they  found  the  youth  reiolved  to  die  rather  than  re- 
nounce liis  religion,  they  (natched  him  from  the  fire 
jull  as  he  was  on  the  point  of  being  burnt. 

"  In  fcveral  places  the  loldiers  applied  red  hot  irons 
to  the  hands  and  feet  of  men  and  brealts  of  women. 
At  Nantz  they  hung  up  leveral  women  and  maids  by 
their  feet,  and  others  by  their  armpits,  and  thus  e.\- 
pofed  them  to  public  view  ftark  naked.  They  bound 
to  pofls  mothers  that  gave  fuck,  and  let  their  fuck- 
ing infants  lie  languilhing  in  their  fight  for  feveral 
days  and  nights,  crying,  mourning,  and  gafping  for 
life.  Some  they  bound  before  a  great  fire,  and  being 
half  roalled,  let  them  go  :  a  punilhment  worfe  than 
death.  Amidll  a  thoufand  hideous  cries  and  a  thou- 
fand  blafphemies,  they  hung  up  men  and  women  by 
the  hair,  and  feme  by  their  feet,  on  hooks  in  chim- 
neys, and  Imoked  them  with  vnlps  of  %vet  hay  till 
they  were  fuffocated.  They  tied  fome  under  the  arms 
with  ropes,  and  plunged  them  again  and  again  into 
wells;  they  bound  others  like  criminals,  put  them 
to  the  torture,  and  wth  a  funnel  filled  them  with 
wine  till  the  fumes  of  it  took  away  their  reafon,  when 
they  made  them  fay,  they  confented  to  be  Catho- 
lics. They  flripped  them  naked,  and  after  a  thou- 
{iind  indignities,  Iluck  them  with  pins  and  needles 
from  head  to  foot.  They  cut  and  flaflied  them  with 
knives ;  and  fometimes  with  red  hot  pincers  took 
hold  of  them  by  the  nofe  and  other  parts  of  the  body, 
and  dragged  them  about  the  rooms  till  they  made 
ihem  promife  to  be  Catholics,  or  till  the  cries  of  thefe 
miferable  wretches,  calUng  upon  God  for  help,  forced 
them  to  let  them  go.  They  beat  them  with  ftaves, 
and  thus  bruifed,  and  with  broken  bones,  dragged 
them  to  church,  where  their  forced  prefence  was  taken 
for  an  abjuration.  In  fome  places  they  tied  fathers 
and  hulbands  to  their  bed-poHs,  and  before  tlieir  eyes 
lavilhed  their  wives  and  daughters  with  impunity. 
They  blew  up  men  and  women  with  bellows  till  they 
burft  them.  If  any  to  efcape  thefe  barbarities  endea- 
voured to  fave  themfelves  by  flight,  they  purfued  them 
into  the  fields  and  woods,  where  they  fliot  at  them 
like  wild  beafls,  and  prohibited  them  from  departing 
the  kingdom  (a  cruelty  never  pradifed  by  Nero  or 
Dioclefian)  upon  pain  of  confifcation  of  effeiEls,  the 
galleys,  the  lalh,  and  perpetual  imprifonment  ;  info- 
much  that  the  prifons  of  the  fea-port  towns  were 
crammed  with  men,  women,  and  children,  who  endea- 
voured to  fave  themfelves  by  llight  from  their  dread- 
ful perfecution.  With  thefe  Icenes  of  delolation  and 
horror,  the  Popifh  clergy  feallcd  their  eyes,  and  made 
them  only  a  matter  of  laughter  and  fport. 

"  Though  my  heart  aches  (fays  the  writer  of  the  piece 

from  which  we  are  tranfcribing)   \vhilll   I  am  relating 

thele  barbari'ies,  yet  for  a  perpetual  memorial  of  the 

infernal  cruelty  pradifed  by  thefe  monfters  I  beg  the 

_   reader's   patience    to   lay  before    him    two   ether    in- 
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ftances,  which,  if  he  hath   a  heart  like  mine,  he  will   Dragoon-' 
not  be  able  to  read  without  watering  thefe  fheets  with       '"g> 
his  tears.  .  P^-'g'- 

"  The  firft  is  of  a  young  woman,  who  being  brought 
before"  the  council,  upon  refufing  to  abjure  her  re- 
ligion, was  ordered  to  prifon.  There  they  fliaved 
her  head,  finged  off  the  hair  from  other  parts  of  her 
body  ;  and  having  llripped  her  Hark  naked,  led  her 
through  the  ftreets  of  the  city,  where  many  a  blow 
■jvas  given  her,  and  Hones  flung  at  her  ;  then  they  fet 
her  up  to  the  neck  in  a  tub  full  of  water,  where,  after 
Ihe  had  been  for  a  while,  they  took  her  out,  and  put 
on  her  a  (hift  dipt  in  inne,  which,  as  it  dried  and 
lluck  to  her  lore  and  bruifed  body,  they  fnatched  off 
again,  and  then  had  another  ready  dipped  in  wine  to 
clap  on  her.  _  This  they  repeated  fix  times,  thereby 
making  her  body  exceeding  raw  and  fore.  When  all 
thi.-fe  cruelties  could  not  Ihake  her  conflancy,  they 
faftened  her  by  her  feet  in  a  kind  of  gibbet,  and  let  her 
hang  in  that  pollure,  with  her  head  downward,  till  Ihe 
expired. 

"  The  other  is  of  a  man  in  whofe  houfe  were  quar- 
tered fome  of  thefe  miflionary  dragoons.  One  day, 
having  drank  plentifully  of  his  wine,  and  broken  their 
glafles  at  every  health,  they  filled  the  floor  with  the 
fragments,  and  by  often  walking  over  them  reduced 
them  to  very  fmall  pieces.  This  done,  in  the  infolence 
of  their  mirth,  they  refolved  on  a  dance,  and  told 
their  Proteftant  holl  that  he  muft  be  one  of  their  com- 
pany ;  but  as  he  would  not  be  of  their  religion,  he 
muft  dance  quite  barefoot  ;  and  thus  barefoot  they 
drove  him  about  the  room,  treading  on  the  Iharp  points 
of  the  broken  glaffes.  When  he  was  no  longer  able 
to  ftand,  they  laid  him  on  a  bed,  and,  in  a  fhort  time, 
flripped  him  ftark  naked,  and  rolled  him  from  one 
end  of  the  room  to  the  other,  till  every  part  of  his 
body  was  fiiU  of  the  fragments  of  glafs.  After  this 
they  dragged  him  to  his  bed,  and  having  fent  for  a 
furgeon,  obliged  him  to  cut  out  the  pieces  of  glafs 
with  his  inftruments,  thereby  putting  him  to  the  moft 
exquifite  and  horrible  pains  that  can  poflTibly  be  con- 
ceived. 

"  Thefe,  fellow  Proteflants,  were  the  methods 
ufed  by  the  moft  Chriftian  king's  apoftolic  dragoons 
to  convert  his  heretical  lubjefts  to  the  Roman  Catho- 
lic faith  I  Thefe,  awd  many  other  of  the  like  nature, 
were  the  torments  to  which  Louis  XIV.  delivered 
them  over  to  bring  them  to  his  own  church  !  and  a» 
Popery  is  unchangeably  the  fame,  thefe  are  the  tor- 
tures prepared  for  you,  if  ever  that  religion  ftiould  be 
permitted  to  become  fettled  amongft  you  ;  the  con- 
fideration  of  which  made  Luther  fay  of  it,  what  every 
man  that  knows  any  thing  of  Chriflianity  muft  agree 
with  him  in,  '  If  you  had  no  other  reafon  to  go  out 
of  the  Roman  church,  this  alone  would  fuftice,  that 
you  fee  and  hear,  how  contrary  to  the  law  of  God, 
they  flied  innocent  blood.  This  fingle  circumftance 
Ihall,  God  willing,  ever  feparate  me  from  the  Papacy. 
And  if  I  was  noiv  fubjeft  to  it,  and  could  blame  no- 
thing in  any  of  their  doiflrines ;  yet  for  this  crime 
of  cruelty,  I  would  fly  from  her  communion,  as  trora 
a  den  of  thieves  and  murderers." 

DRAGS,  in  the  fea  language,  are  whatever  hangs 
over  the  fliip  in  the  fea,  as  fliirts,  coats,  or  the  like  ; 
and    boats,  -when  towed,  or  whatever  ell'e   that    after 

this 
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11 
Drake. 


tills  manner  may  hinder  the  iLip's  way  ivlen  fhc  fails, 
are  called  drains. 

DRAIN,  a  cut  or  ditch  tor  carrying  off  water  from 
the  foil,  to  improve  it  for  the  purpofcs  of  agriculture. 
In  the  fen  countries  of  Enj^land  drains  are  20,  30, 
and  fonietlmes  40  feet  wide,  carried  through  the 
marlliy  ground  to  forae  rii'cr  or  other  place  capable 
of  difcharging  the  water  \vhich  they  carry  out  of  the 
fen  lands. 

DRiVINING.  For  the  different  methods,  fee  A- 
CRICl'LTURE  Intlcx. 

DRAKE,  the  male  of  the  duck  kind.  See  As'AS, 
Ornithology  Inr/tx. 

Dr.\KK,  Sir  Frnricis,  a  celebrated  Englifli  admi- 
ral, was  the  fun  of  Edmund  Drake  a  failor,  and  born 
ne^ar  Tavillock  in  Dcvonlliire,  in  the  year  15+5.  He 
^v■as  brought  up  at  the  expence,  and  under  the  care  of. 
Sir  John  Hawkins,  ivho  was  his  kinfman  ;  and,  at  the 
age  of  I  8,  was  purfcr  of  a  iliip  trading  to  Bifcay.  At 
20,  he  made  a  voyage  to  Guinea  5  and,  at  22,  had  the 
honour  to  be  made  captain  of  the  Judith.  In  that  ca- 
pacity he  was  in  the  harbour  of  St  John  de  Ulloa,  in 
the  gulf  of  Mexico,  where  he  behaved  moft  gallantly 
in  the  glcrious  aclions  under  Sir  John  Haivkins,  and 
!-eturned  uith  him  to  England  with  great  reputation, 
though  not  worth  a  groat.  Upon  this  he  projetled 
a  deiign  againrt  the  Spaniards  in  the  Weft  Indies  j 
which  li£  no  fooner  publilJied,  than  he  had  volunteers 
enough  ready  to  accompany  him.  In  1570,  he  made 
his  firft  expedition  with  t\vo  ihips  ;  and  the  next  year 
ivith  one  only,  in  which  he  returned  fafe,  if  not  with 
fuch  advantages  as  he  expefted.  He  made  another 
expedition  in  1572,  wherein  he  did  the  Spaniards 
iome  mifchief,  and  gained  conliderable  booties.  In 
thefe  expeditions  he  was  much  affified  by  a  nation  of 
Indians,  who  then  were,  and  have  been  ever  fince,  en- 
gaged in  perpetual  wars  with  the  Spaniards.  The 
prince  of  thefe  people  was  named  Pedro ;  to  whom 
Drake  prefented  a  fine  cutlafs  from  his  iide,  which  he 
faw  the  Indian  greatly  admired.  Pedro,  in  return, 
gave  him  four  large  wedges  of  gold  ;  which  Drake 
threw  into  the  common  ftock,  faying.  That  he  thought 
it  but  juft  that  fuch  as  bore  the  charge  of  fo  uncertain 
a  voyage  on  his  credit,  fliould  Ihare  the  utmoll  advan- 
tage that  voyage  produced.  Then,  embarking  his 
men  with  all  the  wealth  he  had  obtained,  which  was 
very  confiderable,  he  bore  away  for  England,  where 
he  arrived  in  Auguft  1573- 

His  fucccfs  in  this  expedition,  joined  to  his  honour- 
able behaviour  towards  his  owners,  gained  him  a  high 
reputation ;  and  the  ufe  he  made  of  his  riches,  a  ilill 
greater.  For,  fitting  out  tliree  ftout  frigates  at  his 
own  expence,  he  failed  with  them  to  Ireland  ;  where, 
under  Walter  earl  of  Effex,  the  father  of  the  famous 
unfortunate  earl,  he  ferved  as  a  volunteer,  and  did  many 
glorious  atlions.  After  the  death  of  his  noble  patron, 
he  returned  into  England  ;  where  Sir  Chriflopher  Hat- 
ton  introduced  him  to  her  majefty,  and  procured  him 
countenance  and  protection  at  court.  By  this  means 
he  acquired  a  capacity  of  undertaking  that  grand  ex- 
pedition which  will  render  his  name  immortal.  The 
lirft  thing  he  propofed  was  a  voyage  into  the  South 
feas  through  the  fti-aits  of  Magellan  ;  which  was  what 
hitherto  no  Englilhman  had  ever  attempted.  The  pro- 
jeft  was  ^vell  received  at  court  :  the  queen  fumiflied 
Vol.  VII.  Part  I. 
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him  with  mea'is ;  and  his  own  fame  quickly  drew  to- 
gether a  fufficieiit  force.  'I'hc  licet  with  which  he 
failed  on  this  extraordinary  undertaking,  confided  only 
of  five  veffels,  fmali  when  compared  with  modem  ihips, 
and  no  more  than  164  able  men.  He  failed  on  tliR  13th 
of  December  1577  ;  on  the  zjth  fell  in  with  the  coaft 
of  Barbary,  and  on  the  29th  with  Cape  Verd.  On  the 
13th  of  March  he  paffcd  the  equinoflial,  made  the 
court  of  Brazil  on  the  Jth  of  April,  and  entered  the 
liver  de  la  Plata,  where  he  loll  the  company  of  nvo 
of  his  Ihips  ;  but  meeting  them  again,  and  taking  out 
their  provifions,  he  turned  them  adrift.  On  the  zgtli 
of  May  he  entered  the  port  of  St  Julian's,  where  he 
continued  two  months  for  the  fake  of  layin;^  in  provi- 
fions :  on  the  20th  of  Auguft  he  entered  the  liraits  of 
Magellan,  and  on  the  25th  of  September  paffed  them, 
having  then  only  his  own  fliip.  On  the  25th  of  Kc- 
vembcr  he  came  to  Macao,  which  he  had  appointed 
for  a  place  of  rendezvous  in  cale  his  Ihips  feparated  ; 
but  Captain  Winter,  his  vice-adrairal,  having  repafled 
the  ftraits,  was  returned  to  England.  Thence  he  con- 
tinued his  voyage  along  the  coaft  of  Chili  and  Peru, 
taking  all  opportunities  of  feizing  Spanilh  ihips,  and 
attacking  them  on  Ihor?,  till  his  men  were  fated  with 
plunder  ;  and  then,  coafting  America  to  the  height  of 
48  degrees,  he  endeavoured  to  find  a  paffage  that  way 
back  into  our  feas,  but  could  not.  However,  he  land- 
ed, and  called  the  country  .Vi?ii;  Albion,  taking  poffef- 
fion  of  it  in  the  name  and  for  the  ufe  of  Queen  Eliza- 
beth ;  and,  having  careened  his  ihip,  fet  fail  from  thence 
on  the  29th  of  September  1579,  for  the  Moluccas. 
He  is  fuppofed  to  have  chofen  this  paffage  round, 
partly  to  avoid  being  attacked  by  the  Spaniards  at  a 
difadvantage,  and  partly  from  the  latenefs  of  the  fea- 
fon,  whence  dangerous  llorms  and  hurricanes  were  ap- 
prehended. On  the  13th  of  October  he  fell  in  with 
certain  illands  inhabited  by  the  moil;  barbarous  people 
he  had  met  with  in  all  his  voyage  :  on  the  4th  of  No- 
vember he  had  fight  of  the  Moluccas ;  and,  coming  to 
Teniate,  was  extremely  well  received  by  the  king 
thereof,  who  appears  from  the  moit  authentic  relations 
of  this  voyage  to  have  been  a  wife  and  politic  prince. 
On  the  loth  of  December  he  made  Celebes  ;  where  his 
fhip  unfortunately  ran  upon  a  rock,  the  9th  of  January 
follo«'ing  ;  from  which,  beyond  all  expectation,  and  in 
a  manner  miraculoufly,  they  got  off,  and  continued 
their  courfe.  On  the  1 6th  of  March  he  arrived  at  Java 
Major  ;  and  from  thence  he  intended  to  have  direfted 
his  courfe  to  Malacca ;  but  found  himfelf  obliged  to 
alter  his  purpofe,  and  to  think  of  returning  home.  On 
the  25th  of  March  1580,  he  put  this  defign  in  execu- 
tion ;  and  on  the  1  5th  of  June  he  doubled  the  Cape  of 
Good  Hope,  having  then  on  board  57  men,  and  but 
three  calks  of  w^ater.  On  the  12th  of  July  he  paffed 
the  line,  reached  the  coaft  of  Guinea  on  the  i6th,  and 
there  watered.  On  the  nth  of  September  he  made 
the  ifiand  of  Tercera  ;  and  on  the  3d  of  November 
entered  the  harbour  of  Plymouth.  This  voyage  round 
the  world  was  performed  in  ti\"o  years  and  about  ten 
months.  Shortly  after  his  arrival,  the  queen  going  to 
Deptford  went  on  board  his  (hip  •,  where,  after  dinner, 
Ihe  conferred  on  him  the  order  of  knighthood,  and  de- 
clared her  abfolute  approbation  of  all  he  had  done.  She 
likewife  gave  direi-lions  for  the  prefervation  of  his  ftiip, 
that  it  might  remain  a  monument  of  his  own  and  hLs 
R  r  country's 
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country's  glory.  Tljis  celebrated  ihip,  which  had  been 
contemplated  many  years  at  Deptford,  at  length  de- 
caying;, it  was  broke  up,  and  a  chair,  made  out  of  the 
planks,  ivas  prefented  to  the  univerfity  of  Oxford  ;  up- 
on which  the  famous  Abraham  Cowley  made  the  fol- 
lowing verfes  : 

To  this  great  (hip,  which  round  the  world  has  run, 

And  match'd  in  race  the  chariot  of  the  fun  : 

'J'iiis  Pythagorean  thip   (for  it  may  claim, 

Without  prefumpticn,  fo  deferv'd  a  narrfe. 

By  knowledge  once,  and  transformation  now) 

In  her  new  Ihape  this  facred  port  allow. 

Driike  and  his  ihip  could  not  have  wifh'd,  from  fate, 

An  happier  ftation,  or  more  blefs'd  eftate  : 

For,  lo  !   a  feat  of  endlefs  reft  is  j^iven. 

To  her  in  Oxford,  and  to  him  in  heaven. 

Works,  Vol.  II. 

In  the  year  1585,  he  failed  with  a  fleet  to  the  Wefl: 
Indies,  and  took  tlie  cities  of  St  Jago,  St  Domingo, 
Carthagena,  and  St  Auguftine.  In  1587,  he  went  to 
Lifbon  with  a  fleet  of  30  fail ;  and  having  intelligence 
of  a  great  tlcet  affembled  in  the  bay  of  Cadiz,  which 
was  to  have  made  part  of  the  armada,  he  with  great 
courage  entered  that  port,  and  burnt  there  upwards  of 
10,000  tons  of  {hipping  :  which  he  afterwards  merrily 
called  burning  the  hitig  of  Sfia ill's  beard.  In  1588,  when 
the  armada  from  Spain  was  approaching  our  coafts, 
.Sir  Francis  Drake  was  appointed  vice-admiral  under 
Charles  Lord  Howard  of  Effingham,  high  admiral  of 
England,  where  fortune  favoured  him  as  remarkably 
as  ever  :  for  he  made  prize  of  a  very  large  galleon, 
commanded  by  Don  Pedro  de  Valdez,  who  was  reputed 
the  projecliOr  of  this  invafion.  This  affair  happened 
in  the  following  manner:  On  the  22d  of  July,  Sir 
Francis  obferving  a  great  Spanilh  ihip  tlo.ating  at  a  di- 
ilance  from  both  fleets,  fent  his  pinnace  to  fummon 
the  commander  to  yield.  Valdez  replied,  with  much 
Spanilh  folemiiity,  that  they  were  450  ftrong  ;  that  he 
himfelf  was  Don  Pedro,  and  flood  much  upon  his  ho- 
nour ;  and  thereupon  propounded  feveral  conditions, 
upon  which  he  was  willing  to  yield.  But  the  vice-ad- 
miral replied,  That  he  had  no  leifure  to  parley  ;  but 
if  he  thought  fit  inftantly  to  yield,  he  raiglit ;  if  not, 
he  Ihould  loon  find  that  Drake  was  no  coward.  Pedro, 
hearing  the  name  of  Drake,  immediately  yielded,  and 
with  46  of  his  attendants  came  on  board  Drake's  fljin. 
This  Don  Pedro  remained  about  two  vears  Sir  Francis 
Drake's  prifoncr  in  England  ;  and,  when  he  was  re- 
leafed,  paid  him  for  his  own  and  his  captain's  liberties 
a  ranfom  of  3  -ool.  Drake's  foldiers  were  well  recom- 
penfed  with  the  plunder  of  this  ihip  •,  for  they  found 
in  it  55,000  ducats  of  gold,  v.'hich  were  divided  among 
them. 

A  little  before  this  formidable  Spanilh  armament 
put  to  fea,  the  ambnffador  of  his  Catholic  raajefty  had 
the  confidence  to  propound  to  Q^uetn  Elizabeth,  in  La- 
tin verfe,  the  terms  upon  which  Ihe  might  hope  for 
peace  ;  which,  with  an  Englilh  tranllation  by  Dr  Fid- 
fcr,  we  w-ill  infert  in  this  place,  becaufe  Drake's  expe- 
dition to  the  Weff  Indies  makes  a  part  of  this  meffage. 
The  verfes  are  thefe  : 

Te  voto  ne  pcrgas  hello  dcfenrfere  Be/gas  ; 
^Jit  Draciti  eripuit  nunc  rejlauantuf  oportet : 
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■^iias  pater  cvcrtit  jtihco  te  condere  cellos  : 
Rcligio  Pa/ice  file  rcfiituanlar  ad  ungucvt. 

Thefe  to  you  are  our  commands. 
Send  no  help  to  th'  Nctlierlands  : 
(.)f  the  treafure  took  by  Drake, 
Reftitution  you  mull  make  : 
And^hofe  abbeys  build  anew, 
Which  your  father  overthrew': 
If  for  any  peace  you  hope, 
In  all  points  reflore  the  pope. 

Tl;e  queen's  extempore  return  : 

Ad  Gnrcas,  bone  rex,  fiant  mandata  kalendui-. 

Worthy  king,  know  this  your  will 
At  Latter  Lammas  we'll  fulfil. 

It  the  year  1589,  Sir  Francis  Drake  commanded  as 
admiral  the  fleet  fent  to  rellore  Don  Antonio  king  of 
Portugal,  the  command  of  the  land  forces  being  given 
to  Sir  John  Norris  :  but  they  were  hardly  got  to  fea, 
before  the  commanders  differed,  and  fo  the  attempt 
proved  abortive.  The  war  uath  Spain  continuing,  a 
more  effeifual  expedition  was  undertaken  by  Sir  John 
Hawkins  and  Sir  Francis  Drake,  againll  their  fettle- 
ments  in  the  Weil  Indies,  than  had  hitherto  been  made 
during  the  whole  courfe  of  it  :  but  the  commanders 
here  again  not  agreeing  about  the  plan,  this  alfo  did 
not  turn  out  fo  fuccefsfully  as  was  expected.  All  dif- 
ficulties, before  thefe  two  lall  expeditions,  had  given 
way  to  the  fliill  and  f'»rtune  of  Sir  Francis  Drake  ; 
which  probably  was  the  reafon  why  he  did  not  bear 
thefe  difappointments  fo  well  as  he  otherwife  would 
have  done.  A  flrong  fenfe  of  them  is  fuppofed  to 
have  thrown  him  into  a  melancholy,  which  occaiioned 
a  bloody  flux  ;  and  of  this  he  died  on  board  his  own 
fliip,  near  the  town  of  Norabre  de  Dios  in  the  Wefl  In- 
dies, on  the  28th  of  January  1595-6.  His  death  was 
lamented  by  the  whole  nation,  and  particularly  by  his 
countrymen  ;  who  had  great  reafon  to  love  him  from 
the  circumflance  of  his  private  life,  as  well  as  to  efleenx 
him  in  his  public  charafler.  He  was  elefled  burgcfs 
for  the  town  of  Bcfl"my,  alias  Tintagal,  in  the  county 
of  Cornwall,  in  the  27th  parliament  of  Q^ueen  Eliza- 
beth ;  and  for  Plymouth  in  Devonlhire,  in  the  35th  of 
the  fame  reign.  This  town  had  very  particular  obli- 
gations to  him:  for,  in  the  year  1587,  he  undertook 
to  bring  water  into  it,  through  the  want  of  which,  till 
then,  it  had  been  grievoufly  diltrelfcd  ;  and  he  perform- 
ed it  by  conducting  thither  a  llream  from  fprings  at 
eight  miles  diftance,  that  is  to  fay,  in  a  ftraight  line  : 
for  in  the  manner  he  brought  it,  the  courfe  of  it  runs 
upwards  of   20  miles. 

DRAKENBORCH,  Arnold,  doftor  of  laivs.  This 
celebrated  literaiy  charafter  was  a  n.ttive  of  Utrecht, 
and  was  born  on  the  ifl  of  January  1684,  and  in  which 
city  he  was  afterwards  profeffor  of  rhetoric  and  hi- 
flory.  Gr^evius  and  Burraann  taught  him  the  belles 
lettres,  and  Cornelius  Van  Eck  was  his  preceptor 
while  he  devoted  his  attention  to  the  law.  He  fuc- 
ceeded  Profeffor  Burmann  in  the  year  1716,  and  ter- 
minated his  mortal  career  in  1748,  in  the  64th  year 
of  his  age.  He  was  an  author  of  very  contiderable 
eminence,  as  the  following  publications  futhciently  e- 
vincc.      His  differtation  entitled,   Difpuiatio  Philolog. 
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Drama  KJ)-  ^<:  prafcSiis  rirbfs,  in  410,  proves  him  to  have 
II  been  an  able  philologirt,    and  gave   tlcittering    imllca- 

'O'^^-  tions  of  future  eminence.  Its  intrinlic  merit  cauCed 
—'~>'~~~'  it  to  be  reprinted  at  Franlcfort-on-tlie-Oder,  in  1 7  jo, 
by  ProfelTor  Ulil,  accorppaiiied  u-ith  a  life  of  its  learn- 
ed author.  His  next  v>-ork,  entitled  Diflnitalio  de  oji- 
cio  prarfiP.orum  pr\elorio,  was  publilhed  in  the  year 
I  707  ;  and  ten  years  after  his  C.  Silii  Italici  Puniconim, 
in  1 7  books,  to  render  which  perfeft  and  complete, 
nothing  was  omitted  by  this  great  man  ;  many  hiiiori- 
cal  fubjecls  being  engraved  for  the  purpofe  of  elucida- 
ting the  text,  to  whicli  his  own  copious  and  learned 
annotations  moft  powerfully  contributed.  His  fplcndij 
edition  of  Livy,  w'ith  a  life  of  that  eminent  liillorian, 
will  render  his  name  immortal.  It  is  entitled  T.  Livn 
Pillaiiini  hijloriarum  ab  iirhe  coiidha  libri,  quifuperjuril, 
omnes.  Lugd.  Batav.  1738  and  1746  j  7  torn.  The 
preface  to  this  work  is  very  long,  and  replete  with 
erudition,  giving  a  particular  account  of  all  the  liter- 
ary charafters  who  have  at  difl'erent  periods  commen- 
ted on  the  v/orks  of  Livy.  He  took  the  edition  of 
Gronoviiis  for  his  model,  as  being  in  his  eltimatiou 
the  moft  correft  ;  but  he  made  many  important  alter- 
ations on  the  authority  of  manufcripts  which  it  is  pro- 
bable Gronovius  had  either  never  feen,  or  not  taken 
the  pains  to  confult.  Upon  the  whole,  this  edition  of 
Livy  is  at  once  the  moft  elaborate,  intarefting,  and  in- 
ftrudtive,  ever  given  to  the  world,  fmce  into  it  he  has 
introduced  the  criticifms  of  Duchier,  Gronovius,  Pe- 
rizoniuf,  and  Slgonius  ;  in  addition  to  his  own,  which 
are  certainly  fraught  ^vith  much  literature  and  deep 
Jifcernment. 

DRAMA,  a  poem  containing  fome  certain  aftion, 
and  reprefenting  a  true  pifture  of  human  life,  for  the 
delight  and  improvement  of  mankind. 

The  principal  fpecies  of  the  drama  are  two,  comedy 
and  tragedy.  Some  others  there  are  of  lefs  note,  as 
paftoral,  falire,  tragi-comedy,  opera,  &c.  See  the  ar- 
ticle Poetry. 

DRAMATIC,  an  epithet  given  to  pieces  written 
iox  the  rtage.     See  Poetry. 

DRAN,  Henry  Francis  Le,  a  French  furgeon 
of  diftinguilhed  eminence,  was  born  in  the  year  1685. 
His  father  followed  the  fame  profelTion  at  Paris,  and 
was  highly  celebrated  for  his  treatment  of  cancers. 
Dran  had  much  experience  as  well  as  abilities,  although 
his  anatomical  knowledge  was  rather  circumfcribed, 
and  his  acquaintance  with  books  was  far  from  being 
extenftve.  In  1730,  he  publiftied  in  8vo  a  valuable 
work,  entitled  Parallcle  des  differentcs  Maniere.s  de 
lirer  la  Pierre  hors  de  la  VcJJie.  In  this  woik  he  takes 
a  comparative  view  of  the  different  modes  of  perform- 
ing the  hazardous  operation  of  lithotomy,  preferring 
the  lateral  method  which  was  praclifed  by  Chefelden. 
In  the  year  1 731,  he  publiihed  his  Ohfcrvatlons  de 
Cliirurgie,  avec  des  Rejleclions,  in  2  vols  I  2mo,  which 
is  julily  contidered  as  a  valuable  performance  for  men 
who  are  employed  in  the  praflice  of  furgery.  In 
'757'  appeared  his  Traite  on  ReflecHons  tirees  de  la 
Pratique  fur  les  Playes  d'' Armes  a  Feu  ;  in  which  he 
gives  the  refults  of  his  o\vn  pradice  while  in  the  array, 
with  ethcacious  methods  for  the  cure  of  gun-lhot 
wounds.  Gataker  tranflated  into  Englilh  his  Traite  des 
operations  de  Chirurgie,  to  which  many  interefling  ob- 
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fervalions  were  added  by  Chefelden.  In  I'jC^,  ivfre 
publilhed  his  Confiillatioiii  fur  la  plupart  ulcs  Maladies 
t/iii  j'onl  du  Report  de  la  Chirurgie  ;  tlie  plan  of  which 
is  admirably  calculated  for  the  inifrudion  of  young 
practitioners.  As  at  Icaft  one  evidence  of  the  merit 
of  Dran's  works,  tranll.itions  of  them  have  been  made 
into  v.irious  languages.  11  his  judyment  was  pene- 
trating, he  was  equally  famed  for  his  fuccefsful  opera- 
tions. He  died  at  Paris  in  the  year  1770,  in  the  Sjth 
year  of  his  age. 

DRANK,  among  farmers,  a  term  iifed  to  denote 
wild  oats,  which  never  fail  to  infcft  worn-out  lands  ;  fo 
that,  when  ploughed  lands  run  to  thcfe  weeds  and 
t'nftles,  the  farmer  knows  it  is  high  time  to  fallo\r 
them,  or  elfe  to  low  them  with  hay  feed,  and  make 
pafture  of  them. 

DRAPERY,  in  Sculpture  and  Painting,  fignifies  the 
reprefentation  of  the  clothing  of  human  figures,  and 
alfo  hangings,  tapcftry,  curtains,  and  moft  other  things 
that  are  not  carnations  or  landlcapes.  See  P.MNTING, 
Crayon,  Drawing,  and  Miniature. 

DRASITC,  in  Plii/fic,  an  epithet  beftowed  on  fucli 
medicines  as  are  of  prtlent  efhcacy,  and  potent  in  ope- 
ration ;  and  is  commonly  applied  to  emetics  and  ca- 
thartics. 

DP.. AVE,  a  large  navigable  river,  which,  taking 
its  rile  in  the  archbiihopric  of  Saltzburgh,  in  Germany, 
runs  fouth-eart  through  Stiria  ;  and  continuing  its 
courfe,  divides  Hungary  from  Sclavonia,  and  falls  into 
the  Danube  at  Eileck.  , 

DRAUGH  T,  in  Medicine.     See  Potion. 

Draught,  in  trade,  called  alfo  ckff  ox  clouch,  Is  a 
fmall  allowance  on  weighable  goods,  made  by  the  king 
to  the  Importer,  or  by  the  feller  to  the  buyer,  that  the 
weight  may  hold  out  when  the  goods  are  ^veighed 
again. 

The  king  allows  I  ib  draught  for  goods  weighing 
no  lefs  than  I  cwt.  2tb  for  goods  weighing  between 
1  and  2  cwt.  3fb  for  goods  weighing  between  2  and 
3  cwt.  4th  from  3  to  10  cwt.  7ib  from  jo  to  18  cwt. 
9tb  from  18  to  30  or  upwards. 

Draught  is  alfo  ufed  iometiracs  for  a  bill  of  ex- 
change, and  commonly  for  an  order  for  the  payment 
of  any  fum  of  money  due,  &c.  Then  the  perfon  who 
gives  the  order,  is  faid  to  draw  upon  the  other. 

Dl^AUGHT,  or,  as  It  Is  pronounced.  Draft,  In  Ar- 
cliiteBure,  the  figure  of  an  intended  building  defcribed 
on  paper  ;  wherein  are  laid  down,  by  fcale  and  com- 
pafs,  the  ieveral  divlfions  and  partitions  of  the  apart- 
ments, rooms,  doors,  paflages,  conveniences,  &c.  in 
their  due  proportion. 

It  Is  ufual,  and  excepdingly  convenient,  before  a 
building  Is  begun  to  be  railed,  to  have  draughts  of  the 
ichnography,  or  ground-plot  of  each  floor  or  ftory  :  as 
alio  of  the  form  and  falhion  of  each  front,  with  the 
windows,  doors,  ornaments,  Sic.  in  an  orthography,  or 
upright.  Sometimes  the  feveral  fronts,  &c.  are  taken, 
and  reprefented  in  the  fame  draught,-  to  Ihow  the  effeft 
of  the  whole-  building  :  this  is  called  a  fcenography,  or 
pcrfpeHive. 

Draught,  the  depth  of  a  body  of  water  neceflary 
to  float  a  fliip  :  hence  a  (hip  is  faid  to  draw  fo  many 
feet  of  water,  when  (he  Is  borne  up  by  a  column  of  wa- 
ter of  that  particular  depth.  Thus,  if  it  requires  a 
R   r   2  bodv 
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T)rau»fct,  body  of  water  whofe  depth  is  equal  to  1 2  feet,  to  float 

Drawback  ^^  buoy  up  a  fliip  on  its  luiface,  (he  is  faid  to  draw  1  2 

'  feet  water ;  and  that  this  draught  may  be  more  readily 

known,  the  feet  are  marked  on  the  ftem  and  flern  poll, 

regularly  from  the  keel  upwards. 

DRAUGi/T-Hooks,  are  large  hooks  of  iron,  fixed  on 
the  cheeks  of  a  cannon  carriage,  two  on  each  fide,  one 
near  the  trunnion-hole,  and  the  other  at  the  train,  di- 
ftinguifiied  by  the  name  of  fore  and  hind  draught  hooks. 
Large  guns  have  draught  hooks  near  the  middle  tran- 
fom,  to  which  are  fixed  the  chains  that  ferve  to  keep 
the  Ihafts  of  the  limbers  on  a  march.  The  fore  and 
hind  hooks  are  ufed  for  drawing  a  gun  backwards  or 
forewards,  by  men  with  ftrong  ropes,  called  draught- 
ropes,  fixed  to  thefe  hooks. 

DRAUGHT-Horfe,  in  farming,  a  fort  of  coarfe-made 
horfe,  deflined  for  the  fervice  of  a  cart  or  plough. 

DRAWBACK,  in  commerce,  certain  duties,  either 
of  the  cuftoms  or  of  the  excife,  allowed  upon  the  ex- 
portation of  fome  of  our  own  manufactures ;  or  upon 
certain  foreign  merchandifes,  that  have  paid  duty  on 
importation. 

The  oaths  of  the  merchants  importing  and  export- 
ing are  required  to  obtain  the  drawback  on  foreign 
goods,  affirming  the  truth  of  the  officers  certificate  on 
the  entry,  and  the  due  payment  of  the  duties :  and 
thefe  may  be  made  by  the  agent  or  hufband  of  any  cor- 
poration or  company  ;  or  by  the  known  fervant  of  any 
merchant  ufually  employed  in  making  his  entries,  and 
paying  his  cufloms.  In  regard  to  foreign  goods  entered 
outward,  if  lefs  quantity  or  value  be  fraudulently  fliip- 
ped  out  than  what  is  expreffed  in  the  exporter's  certi- 
ficate, the  goods  therein  mentioned,  or  their  value,  are 
forfeited,  and  no  drawback  to  be  allowed  for  the  fame. 
Foreign  goods  exported  by  certificate  in  order  to  ob- 
tain the  drawback,  not  (hipped  or  exported,  or  reland- 
ed  in  Great  Britain,  unlefs  in  cafe  of  diflrefs  to  fave 
them  from  perilhing,  are  to  lofe  the  benefit  of  the 
drawback,  and  are  forfeited,  or  their  value,  with  the 
veffel,  horfes,  carriages,  &c.  employed  in  the  reland- 
ing  thereof;  and  the  perfons  employed  in  the  reland- 
ing  them,  or  by  whofe  privity  they  are  relanded,  or 
into  whofe  hands  they  (hall  knowingly  come,  are  to  for- 
feit double  the  amount  of  the  drawback.  Officers  of 
the  cuftoms  conniving  at,  or  affifting  in  any  fraud  re- 
lating to  certificate  goods,  befides  other  penalties,  arc 


to  forfeit  their  office,  and  fufler  fix  months  imprifon- 
mcnt  without  bail  or  mainprife  ;  as  are  alfo  maftcrs, 
or  perfons  belonging  to  the  ftiips  employed  therein. 
Bonds  given  for  the  exportation  of  certificate  goods  to  \ 
Ireland  muft  not  be  delivered  up,  nor  drawback  allow- 
ed for  any  goods,  till  a  certificate  Under  the  hands  and 
feals  of  the  coUctlor  or  comptroller,  &c.  of  the  cu- 
ftoms be  produced,  teftifying  the  landing. 

DRAn'-Bridge,  a  bridge  made  after  the  manner  of  a 
float,  to  draw  up  or  let  down,  as  occafions  ferve,  be- 
fore the  gate  of  a  town  or  caftle.     Sec  Bridgk. 

A  draw-bridge  may  be  made  after  feveral  different 
ways ;  but  the  moft  common  are  made  with  plyers,  twice 
the  length  of  the  gate,  and  a  foot  in  diameter.  The 
inner  fquare  is  traverfed  with  a  crofs,  which  ferves  for 
a  counterpoife  ;  and  the  chains  which  hang  from  the 
extremities  of  the  plyers  to  lift  up  or  let  down  the 
bridge  are  of  iron  or  brafs. 

In  navigable  rivers  it  is  fometimes  necelTary  to  make 
the  middle  arch  of  bridges  with  two  moveable  plat- 
forms, to  be  railed  occallonally,  in  order  to  let  the 
marts  and  rigging  of  fliips  pafs  through.  This  kind 
of  draw-bridge  is  reprefenting  in  Plate  CLXVIII.  where 
AB  is  the  width  of  the  middle  arch  j  AL  and  BL, 
the  two  piers  that  fupport  the  draw-bridge  NO,  one 
of  the  platforms  of  which  is  raifed,  and  the  other  let 
down,  having  the  beam  PQ^  for  its  plyer.  To  NO 
are  fufpended  two  moveable  braces  EH,  EH  ;  which 
refting  on  the  fupport  E,  prefs  againll  the  bracket  M, 
and  thereby  ftrengthen  the  draw-bridge.  Thefe  braces 
are  condufted  to  the  rell  by  means  of  the  weight  S, 
pulling  the  chain  SLF. 

DRAir-Net,  a  kind  of  net  for  taking  the  larger  fort 
of  wildfowl,  which  ought  to  be  made  of  the  befl:  fort 
of  packthread,  with  mde  mefties ;  they  fliould  be 
about  two  fathoms  deep  and  fix  long,  verged  on  each 
fide  with  a  very  ftrong  cord,  and  ftretched  at  each  end 
on  long  poles.  It  Ihould  be  fpread  fraooth  and  flat 
upon  the  ground  ;  and  ftrewed  over  with  grafs,  fedge, 
or  the  like,  to  hide  it  from  the  fonl ;  and  the  fportf- 
man  is  to  place  himielf  in  fome  (helter  of  grafs,  fern, 
or  fome  fuch  thing. 

DRAWING,  in  general,  denotes  the  aftion  of  pul- 
ling out,  or  hauling  along ;  thus  "we  read  of  tooth- 
drawing,  wire-drawing,  &c. 
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'  I  'HE  art  of  repfefenting  the  appearances  of  objefts 
■*■     upon  a  plane   furface,  by  means   of  lines,   fliades, 
and  ftiadows,  formed  with  certain  materials  adapted  to 
the  purpofe. 

§  1.    <^  the^prnper  Materials  for  Drawing,    and  the 
manner  of  uflng  tkem. 

The  firft  thing  neceffary  for  a  beginner  is  to  furnifh 
himfelf  with  proper  materials,  fuch  as  black  lead  pen- 
cils,   crayons  of   biack,    white,    or   red   chalk,    crow- 


quill  pens,  a  rule  and  compaflTes,  camels  hair  pencils, 
and  Indian  ink.  He  muft  accuftom  himfelf  to  hold 
the  pencil  farther  from  the  point  than  one  does  a  pen 
in  writing  ;  which  will  give  him  a  better  command 
of  it,  and  contribute  to  render  the  ftrokes  more  free 
and  bold.  The  ufe  of  the  pencil  is  to  draw  the  firft 
fketches  or  outlines  of  the  piece,  as  any  ftroke  or  line 
that  is  amifs  may  in  this  be  more  ealily  rubbed  out 
than  in  any  other  thing  j  and  when  he  has  made  the 
fltetch  as  correft  as  he  can  with  the  pencil,  he  may 
then  draw  carefully  the   beft   outline  he  has  got,  with 

his 
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his  crow-quill  pen  and  ink  (a)  ;  after  which  he  may 
difcharge  tl>e  pencil  lines,  by  rubbing  the  piece  gently 
with  the  crumb  of  ftale  bread  or  India  rubber.  Ha- 
ving thus  got  the  outline  clear,  his  next  work  is  to 
fhade  the  piece  properly,  either  by  drawing  fine  llrokes 
with  his  pen  where  it  requires  to  be  ihaded,  or  by 
ivalhing  it  with  his  pencil  and  the  Indian  ink.  As  to 
his  rule  and  compafles,  they  are  never  or  very  rarely  to 
be  ufed,  exxept  in  meafuring  the  proportions  of  figures 
after  he  has  drawn  them,  to  prove  whether  they  are 
right  or  not ;  or  in  houies,  fortifications,  and  other 
pieces  of  architefture. 

§   2.  Of  drawing  Lines,  Squares,  Circles,  and  other  re- 
gular and  irregular  Figures. 

Having  got  all  thefe  implements  in  readlnefs,  the 
fn-ft  praftice  muft  be  to  draw  ftraight  and  curve  lines, 
with  eafe  and  freedom,  upwards  and  downwards,  fide- 
wife  to  the  right  or  left,  or  in  any  direftion  whatfo- 
ever.  He  mull  alfo  learn  to  draw,  by  command  of 
hand,  fquares,  circles,  ovals,  and  other  geometrical 
figures :  for,  as  the  alphabet,  or  a  knowledge  of  the 
letters,  is  an  introduftion  to  grammar ;  fo  is  geometry 
to  drawing.  The  praftice  of  drawing  thefe  fimple 
figures  till  he  is  mafter  of  them,  will  enable  him  to 
imitate,  with  greater  eafe  and  accuracy,  many  things 
both  in  nature  and  art.  And  here  it  is  proper  to  ad- 
monifli  him,  never  to  be  in  a  hurry  :  but  to  make  hlm- 
felf  perfeflly  mafter  of  one  figure  before  he  proceeds 
to  another  :  the  advantage,  and  even  necefllty,  of  this, 
will  appear  as  he  proceeds.  Two  obfervations  more 
may  be  added  :  I .  That  he  accuftom  himfelf  to  draw 
all  his  figures  very  large,  which  is  the  only  way  of  ac- 
quiring a  free  bold  manner  of  defigning.  2.  That  he 
praftife  drawing  till  he  has  gained  a  tolerable  mallery 
of  his  pencil,  before  he  attempts  to  iliadow  any  figure 
or  objed  of  any  kind  whatever. 

§    3.  Of  Drawing   Ei/er,   Ears,    Legs,   Arms,   Hands, 
Feet,  h'c. 

As  to  the  drawing  of  eyes  and  ears,  legs  and  arms, 
the  learner  will  have  very  little  more  to  do  than  to 
copy  carefully  the  examples  given  in  Plate  CLXXVII. 
and  CLXXVIII.  taken  from  Sebaftian  le  Clerc's  draw- 
ing book.  But  the  adions  and  poftures  of  the  hands 
are  fo  many  and  various,  that  no  certain  rules  can  be 
given  for  drawing  them,  that  will  univerfally  hold 
good.  Yet  as  the  hands  and  feet  are  difficult  mem- 
bers to  draw,  it  is  very  necelTary,  and  well  worth  while, 
to  bellow  fome  time  and  pains  about  them,  carefully 
imitating  their  various  poftures  and  aflions,  fo  as  not 
only  to  avoid  all  lamenefs  and  imperfedion,  but  alfo  to 
give  them  life  and  fpirit.  To  arrive  at  this,  great  care, 
iiudy,  and  practice,  are  requifite ;  particularly  in  imi- 
tating the  beft  prints  or  drawings  that  can  be  got  of 
hands  and  feet  (fome  good  examples  of  which  are 
given  in  Plate  CLXXVIII.)  ;  for,  as  to  the  mechani- 
cal rules  of  drawing  them  by  lines   and  meafures,  they 


are  uot  only  perplexed  and  difTicult,  but  alfo  contrary 
to  the  praftice  of  the  beft  matters.  One  general  rule, 
however,  may  be  given  (which  is  univerfally  to  be  ob- 
ferved  in  all  fubjeifls,)  and  that  is,  Not  to  finilTi  perfect- 
ly at  firft  any  fingle  part,  but  to  iketch  out  faintly,  and 
with  light  ftrokes  of  the  pencil,  the  ftiape  and  i>rapor- 
tion  of  the  whole  hand,  with  the  action  and  turn  of  it ; 
and  after  confidering  carefully  whether  this  firft  fiietch 
be  perfeft,  and  altering  it  w  herever  it  is  amifs,  you  may 
then  proceed  to  the  bending  of  the  joints,  the  knuckles, 
the  veins,  and  other  fmall  particulars,  which,  when  the 
learner  has  got  the  whole  ftiape  and  proportion  of  the 
hand  or  foot,  will  not  only  be  more  eafily  but  alfo  more 
perfeftly  defigned. 

J.  4.  Of  Drawing  Faces. 

The  head  is  ufually  divided  into  four  equal  parts, 
(i.)  From  the  crown  of  the  head  to  the  top  of  the 
forehead.  (2.)  From  the  top  of  the  forehead  to  the 
eyebrows.  (3.)  From  the  eyebrows  to  the  bottom 
of  the  nofe.  (4.)  From  thence  to  the  bottom  of  the 
chin.  But  this  proportion  is  not  conftant ;  thofe 
features  in  different  men  being  often  very  different  as 
to  length  and  lliape.  In  a  well-proportioned  face,  how- 
ever, thev  are  nearly  right.  To  direft  the  learner 
therefore  in  forming  a  perL-ft  face,  his  firft  bufinefs  is 
to  draw  an  oval,  or  rather  the  form  of  an  egg  ;  in  the 
middle  of  which,  from  the  top  to  the  bottom,  draw  a 
perpendicular  line.  Through  the  centre  or  middle  of 
this  line  draw  a  diameter  line,  direiSfly  acrofs  from  one 
fide  to  the  other  of  your  oval.  On  thefe  two  lines  all 
the  features  of  your  face  are  to  be  placed  as  follows  : 
Divide  your  perpendicular  line  into  four  equal  parts ; 
the  firft  muft  be  allotted  to  the  hair  of  the  head  ;  the 
fecond  is  from  the  top  of  the  forehead  to  the  top  of 
the  nofe  between  the  eyebrows  ;  the  third  is  from 
thence  to  the  bottom  of  the  nofe  ;  and  the  fourth  in- 
cludes the  lips  and  chin.  Your  diameter  line,  or  the 
breadth  of  the  face,  is  always  fuppofed  to  be  the  length 
of  five  eyes ;  you  muft  therefore  divide  it  into  five  equal 
parts,  and  place  the  eyes  upon  it  fo  as  to  leave  exailly 
the  length  of  one  eye  betwixt  them.  This  is  to  be  un- 
derftood  only  of  a  full  front  face,  Plate  CLXXVII.  fig. 
a;  for  if  it  turn  to  either  fide,  then  the  diftances  are  to 
be  leflened  on  that  fide  ^vhich  turns  from  you,  lefs 
or  more  in  proportion  to  its  turning  {(ig.bbb).  The 
top  of  the  ear  is  to  rife  parallel  to  the  eyebrows,  at  the 
end  of  the  diameter  line  ;  and  the  bottom  of  it  muft  be 
equal  to  the  bottom  of  the  nofe.  The  noftrils  ought 
not  to  come  out  farther  than  the  corner  of  the  eye  in 
any  face  ;  and  the  middle  of  the  mouth  muft  always  be 
placed  upon  the  perpeiidicular  line. 

5  5.  Of  Drawing  Human  Figures, 

When  the    learner    is  tolerably  perfeft  in  dr.iwing 
faces,  heads,  hands,  and  feet,  he  may  next  attempt  to 
draw  the  human   figure  at  length.      In  order  to  which, 
let  him  firft  (ketch  the  head  ;  then  draw  a  perpendicu- 
lar 
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(a)  The  ink  made  ufe  of  for  this  purpofe  muft  not  be  common,  but  Indian  ink  ;  which  is  much  fofter  than 
the  other,  and  does  not  run  ;  by  mixing  it  with  water,  it  may  be  made  to  any  degree  of  lUength,  and  ufed  in 
a  pen  like  common  ink. 
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lar  line  from  tTie  bottom  of  tlie  litad  fevcn  times  its 
length  (for  the  length  of  the  head  is  about  one-eiuhth 
part  of  the  length  of  the  figure). 

The  bell  proportioned  figures  of  the  ancients  are  7I 
heads  in  heiglit.  If,  therefore,  the  figure  llands  upright, 
(as  fig.  a,  Plate  C'LXXIX.)  dxzw  a  perpendicular  line 
from  the  top  of  the  head  to  the  heel,  which  raufl:  be 
divided  into  two  equal  parts.  The  bottom  of  the  belly 
is  exaftly  the  centre.  Divide  the  lower  part  into  two 
equal  parts  agani,  the  middle  of  which  is  the  middle 
of  tlie  knee.  For  the  upper  part  of  the  figme,  the 
matter  mull  be  varied.  Take  off  with  your  com- 
pafles  the  length  of  the  face  (which  is  three  parts  in 
four  of  the  length  of  the  head ;  ;  from  the  throat  pit  to 
the  pit  of  the  itomach  is  one  face,  from  th.ence  to  the 
navel  is  another,  and  from  thence  to  the  louer  rmi  of 
the  belly  is  a  third.  The  line  mud  be  divided  into 
feven  equal  parts.  Againll  the  end  of  the  firll  divi- 
-Con,  place  the  brcafts  ;  the  fecond  comes  down  to  the 
navel  J  the  third  to  the  privities;  the  fourth  to  the 
middle  of  the  thigh  ;  the  fifth  to  the  lower  part  of  the 
knee  ;  the  fixth  to  the  lower  part  of  the  calf;  and  the 
feventh  to  the  bottom  of  the  heel,  the  heel  of  the  bear- 
ing leg  being  always  cxaftly  under  the  pit  of  the  throat. 
But  as  the  elYence  of  all  drawing  coniills  in  making  at 
firll  a  good  fketch,  the  learner  muH  in  this  particular 
be  very  careful  and  accurate  ;  he  ought  to  draw  no 
-one  part  perfetT;  or  exafl  till  he  fee  whether  the  whole 
draught  be  good  ;  and  when  he  has  altered  that  to  his 
mind,  he  may  then  finiih  one  part  after  another  as  cu- 
rioufly  as  he  can. 

There  are  fome  who,  having  a  flatue  to  copy,  begin 
with  the  head,  %vhich  they  finilli,  and  then  proceed  in 
the  fame  manner  to  the  other  parts  of  the  body,  finiih- 
ing  as  they  go  ;  but  this  method  generally  fucceeds  ill ; 
for  if  they  make  the  head  in  the  leall  too  big  or  too 
little,  the  confequence  is  a  difproportion  between  all 
the  parts,  occafioned  by  their  not  having  fketched  the 
whole  proportionably  at  flril.  Let  the  learner  remem- 
ber, therefore,  in  whatever  he  intends  to  draw,  firll  to 
iketch  its  feveral  parts,  meafuring  the  diftances  and 
proportions  between  each  with  his  finger  or  pencil, 
without  ufing  the  compafTes ;  and  then  judge  of  them 
by  the  eye,  which  by  degrees  will  be  able  to  judge  of 
truth  and  proportion,  and  will  become  his  beft  and 
principal  guide.  And  let  him  ebferve,  as  a  general 
rule,  always  to  begin  with  the  right  fide  of  the  piece 
he  is  copying  :  for  by  that  means  he  will  always  have 
what  he  has  done  before  his  eyes ;  and  the  reft  will 
follow  more  naturally,  and  with  greater  eafe  ;  whereas 
if  he  begin  with  the  left  fide,  his  hand  and  arm  will 
cover  what  he  does  firll,  and  deprive  him  of  tlie  fight 
of  it  •,  by  which  means  he  will  not  be  able  to  proceed 
with  fo  much  eafe,  pleafure,  or  certainty. 


As  to  the  order  and  manner  of  proceeding  In  draw- 
ing the  human  body,  he  mull  firfl  iketch  the  head  ; 
then  the  (lioulders  in  the  exail  breadth  ■,  then  draw  the 
trunk  of  the  body,  beginning  with  the  armpits  (leav- 
ing the  arms  till  afterwards),  and  fo  draw  down  to  the 
hips  on  both  fides ;  and  be  fure  he  obferve  the  exa£t 
breadtii  of  the  waift.  When  he  has  done  this,  let  him 
then  drav/  that  leg  which  the  body  Hands  upon.  •,  asid 
afterwards  the  other  which  llands  loofe ;  then  the  arms ; 
and  laft  of  all  the  hands. 

He  mult  take  notice  alfo  of  the  bowings  and  bend- 
ings  that  are  in  the  body  ;  making  the  part  which  is 
oppofite  to  that  which  bends  correfpond  to  it  in  bend- 
ing with  it.  For  inllance  :  It  one  fide  of  the  bodv 
bend  in,  the  other  mull  Hand  out  anfwerable  to  it  ;  n 
the  back  bend  in,  the  belly  muft  ilick  out;  if  the  knee 
bend  out,  the  ham  muft  fall  in  ;  and  fo  of  any  otlier 
joint  in  the  body.  Finally,  He  mull  endeavour  to  form 
all  the  parts  of  the  figure  with  truth,  and  in  jull  pro- 
portion ;  not  one  arm  or  one  leg  bigger  or  lefs  than 
the  other  ;  not  broad  Herctilean  Iboulders,  with  a  thin 
and  flender  waill  ;  nor  raw  and  bony  arms,  %vith  thick 
and  gouty  legs  :  but  let  there  be  a  kind  of  harmonious 
agreement  araongll  the  members,  and  a  beautiful  fym- 
metry  throughout  the  whole  figure. 

Proportion!  and  Mcafures  of  the  Human  Body.  The 
centre  or  middle  part,  between  the  two  extremes  of  the 
head  and  feet  of  a  new  born  child,  is  in  the  navel,  but 
that  of  an  adult  is  in  the  os  pubis ;  and  the  pra(^ice  of 
dividing  the  meafures  of  children  into  four,  five,  or  fix: 
parts,  whereof  the  head  is  one,  is  made  ufe  of  by  paint- 
ers and  fculptors. 

A  child  of  two  years  old  has  about  five  heads  in  its 
wbole  length,  but  one  of  four  or  five  years  old  has  near 
fix  ;  about  the  fifteenth  or  fixteenth  year,  feven  heads 
are  the  proportion  or  meafure,  and  the  centre  inclines 
to  the  upper  part  of  the  pubis.  Hence  it  appears,  as 
the  growth  of  the  body  advances,  there  is  a  gradual 
approach  to  the  proportion  of  an  adult  of  near  eight 
heads  in  the  whole  length,  of  which,  as  mentioned 
above,  the  head  makes  one. 

Agreeable  to  thefe  principles,  the  following  Table 
is  conllrufted,  exhibiting  the  proportions  of  the  parts 
of  a  man  and  of  a  woman,  as  they  were  fixed  by  the 
ancients,  and  meafured  by  M.  Audran  from  the  A- 
pollo  Pythius  (Plate  CLXXX.)  in  the  garden  of  the 
Vatican  at  Rome,  and  the  Venus  Aphrodites  (Plate 
CLXXXI.)  belonging  to  the  family  of  the  Medicis. 
Suppoling  the  figures  to  ftand  upright  and  duly  poifed 
on  both  legs,  the  whole  height  of  the  former  Is  divided 
into  3 1  \  parts,  being  7  heads  3  parts  and  6  minutes  , 
and  that  of  the  latter  into  3 1  parts,  being  7  heads  and 
3  parts. 


Length  of  the  Head  and  Trunk  of  the  Body, 

From  the  top  of  the  head  to  the  bottom  of  the  chin  4  parts  or 

the  bottom  of  the  chin  to  the  top  of  the  fternum  or  breaft-bone 
the  top  of  the  fternum  to  the  pit  of  the  ftomach 

the  pit  of  the  ftomach  to  the  navel  -  -  - 

the  navel  to  the  pubis.  ..... 

Length  of  the  head  and  trunk  of  the  body  •  • 


Jpollo. 

Venus, 

Hds.   I'ts. 

Min. 

HcU 

.   Pts.    Min. 

I         0 

0 

I 

0        0 

0         I 

7 

0 

i       8 

0       3 

10 

0 

3       6 

0       1 

10 

0 

2       7 

0       3 

6 

0 

3       9 

3      3 

9 

3 

3       6 
Lengtu 

DRAWING. 

Lengih  of  the  Lon-ER  Extremities. 

From  the  pubis  to  the  fmall  of  the  thigh  above  the  patella  or  knee-pan 
the  fmall  of  the  thigh  to  the  joint  or  middle  of  the  knee 
the  joint  of  the  Iviiee  to  tlie  fmall  of  the  leg  above  the  ankle 
the  top  to  the  bottom  of  the  ankle 
the  bottom  of  the  ankle  to  the  bottom  of  the  heel 

Lengtli  of  the  lower  extremities 
Length  of  the  head  and  trunk,  as  above 

Total  length  of  the  figures 

Length  of  the  Fore  Arm  or  Upper  Extremities. 

From  the  top  of  the  flioulder  to  the  elbow 

the  elbow  to  the  hand  -  -  - 

the  joint  of  the  hand  to  the  root  of  the  middle  finger 
the  root  to  the  tip  of  the  middle  finger 

Length  of  the  upper  extremities 

Breadth  betv.-een  the  outward  angles  of  the  eyes  -  -      ^ 

of  the  face  at  the  temples  -  -  . 

of  the  upper  part  of  the  neck 

over  the  ilioulders  .   - 

of  the  body  below  the  armpits 

between  the  nipples  ... 

from  the  bottom  of  the  chin  to  the  horizontal  line  of  the  nipples 

of  the  body  at  the  fmall  of  the  walrt 

over  the  loins  or  os  ilium 

over  the  haunches  or  tops  of  the  thigh-bones 

of  the  thigh  at  the  top  -  . 

of  the  thigh  below  the  middle 

of  the  thigh  above  the  knee  -  -  - 

of  the  leg  below  the  knee  ... 

at  the  calf  of  the  leg  - 

below  the  calf  -  - 

above  the  ankle  ... 

of  the  ankle  -  ,  '       - 

below  the  ankle  -  - 

middle  of  the  foot  ... 

at  the  roots  of  the  toes  ... 

of  tlie  arm  over  the  biceps  mufcle 

of  the  arm  over  the  elbow 

of  the  arm  below  the  elbow  over  the  long  fupinator 

at  the  wriil  -  .  - 

of  the  hand  over  the  firfl  joint  of  the  thumb 

of  the  hand  over  the  roots  of  the  fingers 

over  the  heads  of  the  Icapulse  or  flioulder-blades 
Length  of  both  arms  and   hands,  each  of  the  Apollo's   being   3h.  2p.   ilm. 
the  Venus  3 h.    i  p,  jm.  -  -  . 

Breadth   between  the  tips  of  the  middle  fingers  of  each  hand  when  the  arm 
ftretched  out  horizontally  -  -  - 

Side  Vi  e  rr. 
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yjpollo 

Htls.    ¥\f,. 

MIn, 

Hdh 

Venus. 
.  Pts.  Mifl, 

I       2 

6 

I 

2      3 

0       I 

9 

0 

I       6 

I       I 

9 

I 

2      0 

0       I 

0 

0 

I       0 
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9 

0 

0      9 

3       3 
3      3 

9 
9 

3 
3 

3       6 
3      6 

7       3 

6 

7 

3      0 

2  3 
I  2 
1  8 
1      10 


-    0 

I 

6 

0 

2 

2 

-     0 

2 

0 

-  0 

0 

0 

.   I 

-     2 

I 

-       I 

2 
0 
0 

5 

7 
7 
0 

I 
-    I 

0 

-  0 

-  0 

-  0 

3 

2 

3 

5 

0 

8i 

8 

6 

-  0 

-  0 

-  0 

2 

4 
7 

2 

-  0 
.       0 

-  0 
.    0 

-  0 

-  0 

4 
il 

4 
7 
8 
6 

-      0 

10 

-    0 

I 

-  0 

-  0 

andj^ 

2 

I 

9 

7 

0 

10 

sarejg 
•J 

3 

10 

o 
o 
o 
I 
I 
o 
I 
I 
I 
I 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I 


2 

o 


II 

8 
8 
8 
I 
8 
6 

3 

I 

7 

o 

104 
3 

2 

3 

1 

3 
7 
9 

5 

7 
o 
8 
6 

4- 
10 


2  - 


Length  from  the  top  of  the  head  to  the  (lioulder 

from  the  top  of  the  Ihoulder  to  the  loins  above  the  hip 

from  the  loins  to  the  lower  part  of  the  hip 

from  the  hip  to  the  lide  of  the  knee,  oppofite  to  the  top  of  the  patella 

from  the  fide  of  the  knee  to  the  bottom  of  the  heel 

Length  of  the  figures  ■>  -  • 


r  I  8 

I  3  8 

I  o  2 

1  2  O 

2  O-  5 


6  I  7 


6 
7 


I  I 
I  I 
121 

1  on 

2  on 


3       ° 
Side:- 


DRAWING. 


Side  Vieip 

Thicknefs  from  the  fore  to  the  back  part  of  the  (kuU 

from  the  \ving  of  the  iiofe  to  the  tip  of  the  ear 

of  the  upper  part  of  the  neck 

from  the  breaft  to  the  back  over  the  nipples 

from  the  belly  to  the  fmall  of  the  back 

from  the  belly  above  the  navel  to  the  back  of  the  loins 

from  the  bottom  of  the  belly  to  the  round  of  the  hip 

from  the  fore  part  of  the  thigh  to  the  bottom  of  the  hip 

of  the  thigh  at  middle 

of  the  thigh  above  the  knee 

at  the  middle  of  the  knee  belong  the  patella 

of  the  leg  below  the  knee 

of  the  leg  at  the  calf  r 

of  the  leg  at  the  ankle  .  « 

of  the  foot  at  the  thickeft  part 

length  of  the  foot  -  .  . 

from  the  fore  part  of  the   bend  of  the  foot  to  the  lower  and  back 

of  the  heel  -  -  . 

of  the  arm  over  the  biceps  •  -  . 

over  the  elbow  .  .  . 

*  below  the  elbow  -  . 

at  the  wrift  -  - 

below  the  joint  of  the  wrift  -^ 

of  the  hand  at  the  roots  of  the  fingers  -  .  , 

at  the  roots  of  the  nails 


wrtl 


^poh 

'o. 

Ftfiti 

J"* 

Hds.  Pts 

Min 

Kd 

.  Pts. 

M(n. 

0 

3 

6 

0 

3 

4 

o 

I 

8^ 

o 

1 

6 

0 

2 

0 

0 

t 

1 1 

I 

0 

6 

I 

0 

6 

0 
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6 

0 

3 
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0 

3 

9 

I 

o 
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I 

o 

o 

I 

o 

S 

o 

3 

2 

a 

3 

7 

0 

3 

3 

o 

3 

6i 

o 

2 

I 

0 

1 

3 

0 

2 

I 

0 

2 

2 

o 

I 

9 

0 

I 

If 

0 

I 

8 

0 

I 

9 

0 

I 

S'i 

0 

I 

4 

0 

C 

0 

0 

o 

3 

I 

0 

6 

1 

0 

4i 

o 

0 

0 

0 

2 

2 

o 

2 

o 

0 

I 

9 

o 

I 

6 

o 

I 
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0 

I 
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0 

I 
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0 

I 

I 
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0 

il 

0 

I 

0 

0 

0 

10 

o 

0 

Si 

o 

0 

5 
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0 

3i 

o 

o 

3 

The  other  tnoft  admired  antique  ftatues  differ  a  lit- 
tle from    thefe    proportions,    the    Laocoon    meafuring 

7  h.  2  p.  3  m.  the  Hercules  ^h.  3  p.  j  m.  the  Py- 
ramus  7  h.  2.  p.  the  Antinous  7  h.  2  p.  the  Grecian 
Ihepherdefs  7  h.  3  p.  6  m.  and  the  Mirmillo  8h.  But 
all  their  other  proportions  are  allowed  to  be  harmonious 
and  agreeable  to  the  charaders  of  the  figures  they  re- 
prefent. 

The  moll  remarkable  differences  of  the  fymmetry 
or  proportions  of  a  man  and  of  a  woman  to  be  obfer- 
ved  from  the  Table  are  :  Firft,  The  (boulders  of  a 
man  are  broader,  meafuring  two  heads,  and  the  haun- 
ches narrower,  meafur^ig  i  h.  i  p.  5  m.  whereas  the 
ihoulders  of  a  woman  meafure  only  i  h.  3  p.  8  m. 
and  the  haunches  meafure  i  h.  2  p.  3  m.  The  ller- 
num  or  breaft-bone  of  a  man  is  longer,  meafuring  3  p. 

8  m.  and  the  llernum  of  the  woman  only  3  p.  3  m. 
On  the  contrary,  the  pelvis  of  a  man  is  lefs,  meafuring 
from  the  top  to  bottom  only  4  p.  whereas  the  pelvis 
of  a  woman    meafures    from    tlie    top    to  the  bottom 

4P-  3""- 

It  is  a  leading  principle,  in  which  every  perfon  con- 
verfant  in  defigning  has  agreed,  that  without  a  per- 
feft  knowledge  of  the  proportions,  notliing  can  be  pro- 
duced but  monrtrous  and  extravagant  figures  ;  and  it  is 
alfo  univerfally  admitted,  that  the  ancient  Greek  and 
Roman  fculptors  .ittaincd  the  highcft  fuccefs  in  produ- 
cing the  moft  perfecl  models. 

The  greateft  of  the  modern  artills  who  have  ex- 
amined their  figures  with  attention  admit,  that  feveral 
of  the  ancient  fculptors  in  fome  degree  have  excelled 
nature,  they  never  having  found  any  man  fo  perfeft  in 
all  his  parts  as  fome  of  their  figures  are.  Their  op- 
portunities  indeed  were  great ;  Greece  abounded  with 
beauties ;  and  Rome  being  miftrefs  of  the  world,  every 
):hing  that  was  curious  and  beautiful  was  brought  to 


it  from  all  parts.  Their  motives  were  alio  powerful  ; 
religion,  glory,  and  intereft.  They  confidered  it  as  a 
kind  of  religious  worfhip  to  give  the  figures  of  their 
gods  fo  much  noblenels  and  beauty  as  to  be  able  to  at- 
traft  the  love  and  veneration  of  the  people.  Their 
own  glory  was  alfo  concerned,  particular  honours  be- 
ing bellowed  on  thofe  who  fucceeded  ;  and  for  their 
fortune  they  had  no  further  care  to  take  when  they 
once  arrived  at  a  certain  degree  of  merit. 

Attitudes  and  Aciion  of  i lie  Miifcles.  If  a  ftrongper> 
fon  is  to  be  rcprefented  in  a  vigorous  aflion,  fuch  as 
Hercules,  &c.  after  a  fuitable  proportion  to  luch  a  figure 
and  the  aflion  is  defigned,  the  parts  or  limbs  employ- 
ed in  the  chicfeft  force  of  the  adilion  ought  to  be  con- 
fidered. If  the  figure  is  ftanding,  the  foot  mull  be 
placed  ia  a  right  line,  or  perpendicular  to  the  trunk 
or  bulk  of  the  body,  where  the  centre  of  gravity  may 
be  placed  in  ccqtiilibrio.  This  centre  is  determined 
by  the  heel  :  or,  if  the  figure  is  upon  tiptoe,  then  the 
ball  of  the  great  toe  is  in  the  centre.  The  mufcles  of 
the  leg  which  fupports  the  body  ought  to  be  fwell- 
ed,  and  their  tendons  drawn  more  to  extenfion  than 
thofe  of  the  other  leg,  which  is  only  placed  fo  as  to 
receive  the  freight  of  the  body  to^vard!  that  way  to 
which  the  aftion  inclines  it.  For  example,  fuppofe 
Hercules  witTi  a  club  ftriking  at  any  thing  before  him 
towards  the  left  fide  :  Then  let  his  right  leg  be  placed 
fo  as  to  receive  the  whole  weight  of  the  body,  and  the 
left  loofely  touching  the  ground  with  his  toes.  Here  the 
external  mufcles  of  the  right  leg  ought  to  be  expreffed 
very  flrong  ;  but  thole  of  the  left  Icarcely  appearing 
more  than  if  it  were  in  fome  fedentary  pollure,  except 
in  the  prefcnt  cafe.  Tiie  foot  being  extended,  the 
muicles  which  corapofe  the  calf  of  the  leg  are  in  aftion 
and  appear  very  ftrong  3  though  it  is  not  meant  that  all 
the  mufcles  of  the  right  leg,  which  fupports  the  weight 

of 
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of  llie  body,  ou;iht  to  be  cxf 

fwelled,  but  tliofe  moft  tumefied  ivliich  are  chiefly  con- 
cerned in  t'ne  aftion  or  pofture  that  the  leg  is  then  in. 
For  example,  if  the  leg  or  tibia  is  extended,  then  the 
extending  mufcies  placed  on  the  thigh  are  nioft  fwell- 
ed  :  if  it  is  bended,  then  tlie  bending  mufclcs  and 
ihsir  tendon?  appear  moll.  The  like  may  be  oblcrved 
of  the  whole  body  in  general  when  it  is  put  into  vi- 
gorous aftion.  The  Laocoon  formerly  in  the  Vatican 
garden  at  Rome,  now  in  the  Louvre  at  Pari^,  iiunilhes 
an  esample  of  this  mafcular  appearance  thro-igh  the 
•<vhoie  ;  but  in  the  Antinous,  Apollo,  alfo  in  the 
Louvre,  and  other  figures  of  the  ancients,  in  polfures 
where  no  confidcrable  anions  are  defigned,  wc  fee  their 
mufcies  expreffed  but  faintly,  or  fcarcely  appearing. 

The  clavicles  or  collar-bones,  and  mufcies  in  general, 
do  not  appear  in  women  as  in  men  ;  not  ^vill  any  adlion 
in  which  a  woman  ufes  her  lUmoll  (Irength  occalion 
fuch  fvvellings  or  rifings  of  the  mufclfs  to  appear  as 
tliey  do  in  men,  fince  the  great  quantity  of  fat  placed 
under  the  ikin  of  women  fo  clothes  their  mufcies,  &.c. 
as  to  prevent  any  fuch  appearances. 

EJeBs  of  the' Exertion  of  the  M'ifc/es.  The  follow- 
ing are  the  moft  obvious  effecils  of  the  exertion  of  fe- 
veral  of  the  mufcies  ;  of  thofe,  to  wit,  which  chiedy 
demand  the  attention  of  an  artili. 

If  either  of  the  malloid  mufcies  (Plate  CLXXXIL 
I.I.)  aft,  the  hend  is  turned  to  the  contrary  fide,  and 
the  mufcle  which  performs  that  aftiou  appears  very 
plain  under  the  Ikin. 

If  the  arms  are  lifted  up,  the  deltoid  mufcies  placed 
on  the  ilioulders,  which  perform  that  adlion,  fvvell, 
and  make  the  extremities  of  the  fpines  of  the  llioulder- 
blades  (^  Plate  CLXXXIII.  3.  3.},  called  the  tops  of  the 
Ihoulders,  appear  indented  or  hollou-. 

The  (lioulder-blades  following  the  elevation  of  the 
arms,  their  bafes  (Plate  CLXXXIII.  ■[.  4.)  incline  at 
that  time  obliquely  downward. 

If  the  arms  are  drawn  down,  put  forwards,  or  pulled 
backwards,  the  (lioulder-blades  neceifarily  vary  their 
pofitions  accordingly.  All  thefe  particulars  are  to  be 
learned  by  confulting  the  life  only  ;  when  being  well 
acquainted  with  what  then  appears  in  every  a£lio!i,  the 
artili  will  be  able  to  form  an  adequate  idea  how  it  ought 
to  be  exprelTed.  Thefe  circumllances  are  little  known  j 
hence  feldom  attended  to  in  defigning. 

Wlien  the  cubit  or  fore-arm  is  bended,  the  biceps 
(Plate  CLXXXII.  5.  5.)  has  its  belly  very  much  raifed, 
as  appears  in  the  left  arm.  The  like  mav  be  obferved 
of  the  triceps  (Plate  CLXXXIII.  6.  fi.)  when  the  arm 
is  extended  as  obferved  in  the  right  aim. 

The  ftraight  mulcles  of  the  abdomen  (Plate 
CLXXXII,  7.  7.")  appear  very  ftrong  when  rifiug  Irom 
a  decumbent  pofture. 

The  parts  of  the  great  fcrratus  mufcle  (ib.  8.  8.) 
nhich  are  received  in  the  teeth  or  beginnings  of  the 
oblique  defcending  mufcle  immediately  below,  are  very 
much  fwelled  \vlien  the  (lioulder  on  the  fame  fide  is 
brought  forwards  ;  that  ferratus  mufcle  then  being  in 
aflion  in  drawing  the  fcapular  forwards. 

The  long  extending  mufcies  of  the  trunk  (Plate 
CLXXXIII.  9.  9.)aifls  alternately  in  walking,  afterthis 
manner  ;  If  the  right  leg  bears  the  weight  of  the  bo- 
dy, and  the  left  is  in  tranllation  as  on  tiptoe,  the  laft- 
mentioned  mufcies  of  the  back  on  the  left  fide  may  be 
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o:\  ihe  otlicr  lidc  aouut  the  re- 
gion of  tlie  loins,  and  fo  on  the  other  fide. 

The  trochanters,  or  outward  and  upjiermort  heads 
of  the  thigh-bones  (Plate  CLXXXIII.  ,10  10.)^ 
vary  in  their  pofitions  in  fudi  a  manner  as  no  prccile 
obfervation  can  exjilain  their  feverul  appearances ;. 
but  the  (ludy  after  the  life  ought  to  be  carefully  at- 
tended to. 

If  the  thigh  is  extended,  as  when  the  whole  weight: 
of  the  body  refls  on  that  ficic,  the  gluteus  or  buttoc!i 
mufcle  (Plate  CLXXXIII.  II.  Ii.)niakesa  very  differ- 
ent appearance  from  what  ofi'ers  at  another  time  •,  but 
if  the  thigh  is  drawn  backwards,  that  mufcle  appears 
ftill  more  and  more  tumefied. 

When  the  whole  leg  is  drawn  upwards  forwards,  and 
at  the  fame  time  the  foot  is  inclined  inwards,  the  up- 
per part  of  the  fartorius  mufcle  (Plate  CLXXXII. 
12.  12)  appears  rifing  very  llrong  ;  in  other  pofitions  of 
the  thigh,  that  mufcle  makes  a  furrovting  appearance 
in  its  whole  progrefs. 

If  a  man  is  upon  tiptoe,  the  extending  mufcies  of 
the  leg  placed  on  the  fore  part  of  the  thigh  (Plate 
CLXXXII.  13.  13.  13.),  and  thofe  of  the  foot  that 
compofe  the  calf  of  the  leg  (Plate  CLXXXIII.  14.  14.) 
appear  very  ftrong,  and  the  long  peroniiius  (Plate 
CLXXXII.  I  J.)  makes  a  confiderable  indentation  or 
furrowing  at  that  time  in  its  progrefs  on  the  outfide  of 
the  leg. 

Many  other  remarks  might  here  be  offered  :  but  a 
dut  attention  to  nature  will  foon  difcover  them. 

§  6.  Of  Ughl  and  Shade. 

After  the  learner  has   made  himfelf   in  fome  mea- 
fure   perfecS   in    drawing  outlines,   his  next  endeavour 
mull  be  to  lliade  them  properly.      It  is  this  which  gives 
an  appearance  of  fubllance,    Ihape,    dillance,    and  di- 
flinclion,    to  whatever    body  he   endeavours  to  repre- 
fent,  whether  animate  or  inanimate.     The  bell  rule  for 
doing  this  is,  to  confider  from  what  point,  and  in  what 
direftion,  the  light   falls  upon  the  objetls  which  he  is 
delineating,  and  to  let  all  his   lights  and   Ihades  be  pla- 
ced according  to  that   direction  throughout   the  whole 
work.      That  part  of  the  objeil  mull  be  lightclt  which 
hath  the  light  mod  diredlly  oppofite  to  it  ;  if  the  light 
falls  lldeways  on  the  pifture,  he  mull  make  that  fide 
which  is  oppofite  to  it  lightell,  and  that  fide  which  is 
fartheft  from  it  darkell.      If  he  is   drawing   the  figure 
of  a  man,  and  the  light  be  placed  above  the  head,  then 
the  top  of  the   liead  mufl  be   made  lightell,  the  flioul- 
ders  next   lightell,  and  the  lower  parts  darker  by  de- 
grees.    That    part   of  the  objefl,    whether    in    naked 
figures  or    drapery,    or    buildings,    tliat  Hand  fartheft 
out,  m'.ill  be  made  the  lightell,  becaufe  it  comes  neareft 
to  the  light  ;  and  the  light  lofcth  fo  much  of  its  bright- 
nefs,  by   how   much    any  part  of  the  body  bends  in- 
\vard,  becaufe  thofe  parts  that  Hick  out  liindcr  the  luftre 
and  full  brightnefs  of  the  light  from  llriking  on  thofe 
parts  that   fall   in.      Titian  ufed  to  fay,  that  he  knew 
no  better  rule  for  the  difl;ribution  of  lights  and  (liadows 
than  his  obfervations  drawn  from   a  bunch  of  grapes. 
Satins  and  filks,  and  all  other  Ihining  fluffs,  liave  cer- 
tain  glancing  refleftions,   exceeding   bright  where  the 
light  falls  llrongeft.     The  like  is  feen  in  armour,  brafs 
pots,  or  any  other  glittering   metal,  where  you  fee  a 
fudden  brightnefs  in  the  middle  or  centre  of  the  light, 
S  f  wmch 
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wliicli  difcovfrs  tlie  fliiiiing  nature  of  fucli  tilings.  Ob- 
ferve  alfo,  that  a  flrong  light  requires  a  ilrong  iliade, 
a  fainter  light  a  fahitev  liiade  ;  and  that  an  equal  balance 
be  prelervcd  throughout  the  piece  between  the  lights 
and  fhades.  Thofe  parts  which  inull:  appear  round 
require  but  one  ftroke  in  fhading,  and  that  foinetimcs 
but  every  faint ;  fuch  parts  as  Ihould  appear  llcep  or  hol- 
low, require  two  ftrokes  acroCs  each  other,  or  fonie- 
times  three,  ^ihich  is  fuflicient  for  the  deepell  fhade. 
Care  mufl;  be  alio  taken  to  make  the  outlines  faint  and 
fmall  in  fuch  parts  as  receive  the  light ;  but  where  the 
fliades  fall,  the  outline  muft  be  ihong  and  bold.  The 
learner  mull  begin  his  Ihadings  from  the  top,  and  pro- 
ceed downward,  and  uie  his  uttnoft  endeavours  both 
'by  prai!^ice  and  obiervation  to  learn  how  to  vary  the 
fhadings  properly  ;  for  in  this  confifts  a  great  deal  of 
the  beauty  and  elegance  of  drav.-ing.  Another  thing 
to  be  cblerved  is,  that  as  the  human  fight  is  weakened 
by  diltances,  fo  objefts  mult  Teem  more  or  lefs  conluf- 
ed  or  clear  according  to  the  places  they  hold  in  the 
piece  :  Thofe  that  are  very  dillant, — weak,  faint,  and 
coufufed ;  thofe  that  are  near  and  on  the  foremoft 
ground, — clear,  (Irong,  and  accurately  finilhed. 

f  7.  Of  Drapery. 

In  the  art  of  clothing  the  figures,  or  cafling  the 
drapery  properly  and  elegantly  upon  them,  many  things 
are  to  be  obftrved.  I.  The  eye  muft  never  be  in  doubt 
of  its  objeft  ;  but  the  ihape  and  proportion  of  the  jiart 
or  limb,  which  the  drapery  is  fuppoled  to  cover,  muft 
appear  ;  at  leaft  fo  far  as  art  and  probability  will  per- 
mit :  and  this  is  fo  material  a  conllderation,  that  many 
artifts  draw  firft  the  naked  figure,  and  afterwards  put 
the  draperies  upon  it.  2.  '1  he  drapery  muft  not  fit 
too  clofe  to  the  parts  of  the  body  :  but  let  it  feem  to 
•i-lovv-  round,  and  as  it  were  to  embrace  them  ;  yet  fo 
as  that  the  ilgure  may  be  eafy,  and  have  a  free  motion. 
3.  The  draperies  which  cover  thofe  parts  that  are  ex- 
pofed  to  great  light  muft  not  be  fo  deeply  fliaded  as  to 
leem  to  pierce  them  ;  nor  fhould  thole  members  be 
crofTed  by  folds  that  are  too  ftrong,  left  by  the  too 
great  darknels  of  the  iliades  the  members  look  as  if 
they  were  broken.  4.  'i'he  great  folds,  muft  be  drawn 
firft,  and  then  ftroked  into  Itfl'er  ones  :  and  great  care 
mufl  be  taken  that  they  do  not  crofs  one  another  im- 
properly. 5.  Folds  in  general  lliould  be  large,  and  as 
few  as  poflible,  Ho\vever  they  muft  be  greater  or  Icis 
according  to  the  quantity  and  quality  of  the  ftulfs  of 
which  the  drapery  is  fuppofed  to  be  made,  The  qua- 
lity of  the  perlon  is  alio  to  be  confidcred  in  the  drapery. 
If  they  are  magiftralcs,  their  draperies  ought  to  be 
}arge  and  ample  :  if  country  clowns  or  Haves,  they 
ought  to  be  coarfe  and  ihort ;  if  ladies  or  nymphs, 
light  and  foft.  6.  Suit  the  garments  to  the  body,  ancl 
make  them  bend  with  it,  according  as  it  ftands  in  or 
out,  ftraight  or  crooked  ;  or  as  it  bends  one  way  or 
another  ;  and  the  clofer  the  garment  fits  to  the  body, 
the  narrower  and  fmaller  rnuft  be  the  folds.  7.  Folds 
well  imagined  give  much  f  "  it  to  any  kind  of  aftion  ; 
hecaufe  their  motion  i  _  lies  a  motion  in  the  aftin"- 
jnember,  Vihich  fecins  to  draw  them,  forcibly,  and' 
makes  them  more  or  lefs  ftirring  as  the  aftion  is  more 
or  lefs  violent.  8.  An  artful  complication  of  folds  in 
a  circular  manner  greatly  helps  the  effeft  of  foreftiort- 
enii)gs.     9..  AIL  folds  confilt  of  tftto;  fliades,  and  no 


more  ;  which  you  mny  turn  with  the  g&rmcnt  at  plca- 
iure,  fliadowii^g  the  inner  fide  deeper,  and  the  outer 
more  faintly.  10.  Tl;e  ftiades  in  filk  and  fine  linen 
arc  very  thick  and  fmall,  requiring  little  folcls  and  a 
light  ftiadow.  1  I .  Obferve  the  motion  of  the  air  or 
iviiid,  in  order  to  draw  the  loofe  apparel  all  flying  one 
way  ;  and  draw  that  part  of  the  garment  that  adheres 
rloltft  to  the  body  before  you  draw  the  loofer  part 
that  flics  oft"  from  it  ;  left,  by  drawing  the  loofe  part 
of  the  garment  firft,  you  ft.ould  miftake  the  pofition  of 
the  figure,  and  place  it  awry.  I  2.  Rich  ornaments, 
■when  judicioufly  and  fparingly  ufed,  may  fometimes 
contribute  to  the  beauty  of  draperies.  But  fuch  orna- 
ments are  far  below  the  dignity  of  angels  or  heavenly 
figures  ;  the  grandeur  of  whole  draperies  ought  rather 
to  confift  in  the  boldnefs  and  noblenefs  of  the  folds, 
than  in  the  cjuality  of  the  liuft"  or  the  glitter  of  orna- 
ments. 13.  Light  and  flying  draperies  are  pioper  on- 
ly to  figures  in  great  motion,  or  in  the  wind  ^  but 
when  in  a  calm  place,  and  free  from  violent  adlion, 
their  draperies  fliould  be  large  :.nd  flowing  ;  that  by 
their  contrail  and  the  fall  of  the  folds,  they  may  ap- 
pear with  grace  and  dignity.  Thus  much  for  drape- 
ries ;  an  example  or  two  of  which  are  given  in  Place 
CLXXIX.  Eut  fee  farther  the  articles  CRAyoN  and 
Paikting. 

\  %.  On  the  PaJJions. 

The  paffions,  fays  M.  le  Bnrn,  are  motions  of  the 
foul,  either  upon  her  purfuing  what  (he  judges  to  be 
for  her  good,  or  fliunning  \vhat  Ihe  thinks  hurtful  to 
her  ;  and  commonly,  wliatever  caufes  emotion  or  paf- 
fion  in  the  lotil,  creates  alfo  fome  aflion  in  the  body. 
It  is  therefore  iiecetfary  for  a  painter  to  know  which 
are  the  difierent  ailions  in  the  body  that  exprefs  the 
fevcial  paffions  of  the  foul,   and  how  to  delineate  them. 

M.  Le  Brun  has  been  extremely  happy  in  exprelTing 
many  of  the  pafllons,  and  the  learner  cannot  fludy  any 
thing  better  than  the  examples  which  he  has  left  us  of 
them.  However,  as  M.  De  Piles  juftly  obferves,  it  is 
ablhrb  as  well  as  impoflible  to  pretend  to  give  fuch 
particular  denionflrations  of  them  as  to  fix  their  ex- 
preftion  to  certain  ftrokes,  which  the  painter  fliould  be 
obliged  to  make  ufe  of  as  effcntial  and  invariable  rules. 
I'his  (fays  he)  would  be  depriving  the  art  of  that  ex- 
cellent variety  of  expreflion  which  has  no  other  princi- 
ple than  diverfity  of  imagination,  the  number  of  which 
is  infinite.  The  fame  paftion  may  be  finely  exprefled 
feveral  ways,  each  yielding  more  or  lefs  plealure  in 
proportion  to  the  painter's  underftanding  and  the  fpec- 
tator's  dilcernment. 

Though  every  part  of  the  face  contributes  towards 
exprefling  the  fentiments  of  the  heart,  yet  the  eye- 
brow, according  to  M.  Le  Brun,  is  the  principal  leat 
of  expiefljon,  and  where  t!ie  paflions  beft  make  them- 
felves  known.  It  is  certain,  fays  he,  that  the  pupil  of 
the  eye,  by  its  fire  and  motion,  very  well  flioivs  the  a- 
gitation  of  the  foul,  but  then  it  does  not  exprefs  the 
kind  or  nature  of  iuch  an  agitation  ;  whereas  the  mo- 
tion of  the  eyebrow  difteis  according  as  the  paflions 
change  their  nature.  To  exprels  a  finiplc  paflion,  the 
motion  is  fimple  ;  to  exprefs  a  mixed  paflion,  the  mo- 
tion is  compound  :  if  the  paffion  be  gentle,  the  mo- 
tion is  gentle  ;  and  if  it  be  violent,  the  motion  is  (o 
too.     We  may  obferve  farther>.  fays  he,  that  there  are 
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rt\-o  kinds  of  elevation  in  the  eyebrows.  One,  in 
whicli  the  eyebrows  rife  up  iu  the  middle ;  this  eleva- 
tion exprefles  agreeable  fenlations,  and  it  is  to  be  ob- 
served that  then  tlie  mouth  rifes  at  the  corners  :  Ano- 
ther, in  wliich  the  eyebrows  rile  up  at  the  ends,  and 
fall  in  the  middle  ;  this  motion  denotes  bodily  pain, 
and  then  the  mouth  falls  at  the  corners.  In  laughter, 
ail  the  parts  agree ;  tor  the  eyebrows,  which  fall  to- 
ward the  middle  of  the  forehead,  make  the  nofe,  the 
mouth,  and  the  eyes,  follow  the  fame  motion.  In 
weeping,  the  motions  are  compound  and  contrary  ;  for 
the  eyebrows  fall  toward  the  nole  and  over  the  eyes, 
and  the  mouth  rifes  that  way.  It  is  to  be  obferved  al- 
fo,  that  the  mouth  is  tlie  part  of  the  face  which  more 
particularly  exprefles  the  emotions  of  the  heai-t :  for 
when  the  heart  complains,  the  mouth  falls  at  the  cor- 
ners ;  when  it  is  at  eafe,  the  corners  of  the  mouth  are 
elevated  ;  and  when  it  has  an  averfion,  the  mouth 
Ihoots  forward,  and  rifes  in  the  middle. 

"  The  head  (fays  iVI.  De  Piles)  contributes  more  to 
the  expredion  of  the  palfions  than  all  the  other  parts 
of  the  body  put  together.  Thole  leparatjly  can  only 
fliow  fome  few  pallions,  but  the  head  exprefles  tliem 
all.  Some,  however,  are  more  peculiarly  exprcfl'ed  by 
it  than  others  :  as  humility,  by  hanging  it  down  ;  ar- 
rogance, by  lifting  it  up  ;  languilhment,  by  inclining 
it  to  one  fide  ;  and  obftinacy,  when  with  a  (lift'  and  re- 
folute  air  it  Itands  upright,  fixed,  and  ftiff  between  the 
two  Ihoulders.  The  head  alfo  beft  fliows  our  fupplica- 
tions,  threats,  mildnefs,  pride,  love,  hatred,  joy,  and 
grief.  The  whole  face,  and  every  feature,  contributes 
fomething ;  efpecially  the  eyes  ;  which,  as  Cicero  fays, 
are  the  windows  of  the  foul.  The  palFims  they  more 
particularly  difcover  are,  pleafure,  languiihing,  fcorn, 
feverity,  mildnefs,  admiration,  and  anger ;  to  which 
one  might  add  joy  and  gx"ief,  if  they  did  not  proceed 
more  particularly  trom  the  eyebrows  and  mouth  ;  but 
when  thofe  two  palTions  fall  in  alfo  with  the  language 
of  the  eyes,  the  harmony  will  be  wonderful.  But 
though  the  pailions  of  the  foul  are  mofl  vifible  in  tlie 
lines  and  features  of  the  face,  they  often  require  the 
alTillance  alfo  of  the  other  parts  of  the  body.  Without 
the  hands,  for  inftance,  all  aftion  is  weak  and  iraper- 
fcCl  ;  their  motions,  which  are  almoft  infinite,  create 
numberlefs  expreflions  :  it  is  by  them  that, we  defire, 
hope,  promife,  call,  fend  back  ;  they  are  the  inllruments 
of  threatening,  prayer,  horror,  and  praife ;  by  tiicm 
vie  approve,  condemn,  refiife,  admit,  fear,  ajk ;  exprefs 
our  joy  and  grief,  our  doubts,  regrets,  pain,  and  admi- 
ration. In  a  word,  it  may  be  faid,  as  they  are  the 
language  of  the  dumb,  that  they  contribute  not  a  lit- 
tle to  fpeak  a  language  common  to  all  nations,  which 
is  the  language  of  painting.  But  to  fay  hoiv  thefe 
parts  mult  be  difpofed  for  expreffing  the  various  paf- 
lions,  is  impoffible  ;  nor  can  any  exaifl  rules  be  given 
for  it,  both  becaufe  the  talk  would  be  infinite,  and  be- 
caufe  every  one  mull  be  guided  in  this  by  his  own  ge- 
nius and  the  particular  turn  of  his  own  ftudies."  See 
the  article  Passions,  and  the  Plate  there  referred  to. 

f  9,  Of  drawing  Flowers,  Fruits,  Birds,  Beajls,  &c. 

The  learner  may  proceed  no\y  to  make  fome  at- 
tempts at  drawing  flowers,  fruits,  birds,  beads,  and 
the  like  ;  not  only  as  it  will  be  a  more  pleafing  em- 
ployment, but  as  it  is  an  eafier  talk,  than  tlie  draw- 


ing of  hands  and  feet,  and  othei  parts  of  the  human 
body,  ;vhich  require  not  only  more  care,  but  greater 
exadnefs  and  nicer  judgment.  Very  few  rules  or  ir.- 
itruolions  are  requifitc  upon  this  head  :  the  bell  thing 
the  learner  can  do  is,  to  furnilh  liimfelf  with  good 
prints  or  drawings  by  way  of  examples,  and  with  greal 
care  and  exai!:hiefs  to  copy  them.  It  it  is  the  figure 
of  a  bead,  begin  with  the  forehead,  and  draw  the 
nofe,  the  upper  and  undi-r  jaw,  and  Hop  at  the  throat. 

Then  go  to  the  top  of  the  head,  and  form  the  ear?, 
neck,  back,  and  continue  the  line  till  you  have  given 
the  full  tliape  of  the  buttock.  Then  form  the  breaft, 
and  mark  out  the  legs  and  feet,  and  all  the  fmaller 
parts.      And,  lall  of  all,  finilh  it  with  the  proper  flia- 

dows.  It  is  not  amils,  by  way  of  ornament,  to  give  a 
fmall  {ketch  of  landfcape  ;  and  let  it  be  fuitable  and  na- 
tural to  the  place  or  country  of  the  bcail  you  draw. 
Much  the  fame  may  be  faid  with  regard  to  birds.  Of 
thefe,  as  well  as  bealts  and  other  objefts,  the  learner  will 
find  many  examples  among  the  plates  given  in  this 
work. 

J   10.   Of  drawing  Landfcapes,  Buildings,  Sic. 

Of  all  the  parts  of  drawing,  this  is  the  moll  ufefu! 
and  necefiary,  as  it  is  what  every  man  may  have  occa- 
tion  for  at  one  time  or  another.  To  be  able,  on  the 
fpot,  to  take  the  Iketch  of  a  fine  building,  or  a  beau- 
tiful profpeft  ;  of  any  curious  produi^lion  of  art,  or 
uncommon  appearance  in  nature  ;  is  not  only  a  very 
defirable  accomplilhment,  but  a  very  agreeable  amufe- 
ment.  Rocks,  mountains,  fields,  woods,  rivers,  cata- 
rafls,  cities,  towns,  callles,  houfes,  fortifications,  ruins, 
or  whatfoever  elfe  may  prefent  itfelf  to  view  on  our 
journeys  or  travels  in  our  own  or  foreign  countries, 
may  be  thus  brought  home,  and  preferved  for  our  fu- 
ture ufe  either  in  bufinefs  or  converfation.  On  this 
part,  therefore,  more  than  ordinary  pains  Ihould  be  be- 
floued. 

All  drawing  confills  in  nicely  meafuring  the  diftan- 
ces  of  each  part  of  the  piece  by  the  eye.  In  order  to 
facilitate  th:s,  let  the  learner  imagine  in  his  own  mind, 
that  the  piece  he  copies  is  divided  into  fquares.  For 
example  :  Suppofe  or  imagine  a  perpendicular  and  a 
horizontal  line  crolFing  each  other  in  the  centre  of  the 
piiSure  you  are  dravving  from  ;  then  fuppofe  alfo  two 
fuch  lines  eroding  your  own  copv.  O'oferve  in  the 
original,  what  parts  of  the  dcfign  thofe  lines  interfeft, 
and  let  them  fall  on  the  fame  parts  of  the  fuppofed 
line>  in  the  copy  :  We  fay,  the  fuppofed  lines  ;  becaufe 
though  engravers,  and  others  who  copy  with  great 
exaclnefs,  divide  both  the  copy  and  original  into  many 
fquares,  as  below  ;  yet   this  is  a  method  not  to  be  re- 
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commended,  as  it  will  be  apt  to  deceive  the  learner, 
who  will  fancy  himfelf  a  tolerable  proficient,  till  he 
comes  to  draw  after  nature,  where  thefe  helps  are  not 
to  be  hal,  when  he  will  find  himfelf  miferably  detec- 
tive and  utterly  at  a  lofs. 

If  he  is  to  draw  a   landfcape   from   nature,  let  hitn 
S  f  2  talic 
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taTce  his  ftation  on  a  fifing  ground,  where  he  will  have 
a  large  horizon  ;  and  mark  his  tablet  into  three  divi- 
lions,  downwards  from  the  top  to  the  bottom  ;  and 
divide  in  his  own  mind  the  landkape  he  is  to  take,  in- 
to three  divifions  alio.  Then  let  him  turn  his  face  di- 
je<Elly  oppolite  to  the  raidil  of  the  horizon,  keeping 
his  body  fixed,  and  draw  what  is  direflly  before  his 
eyes  upon  the  middle  divifion  of  the  tablet  ;  then  turn 
his  head,  but  not  his  body,  to  the  left  hand,  and  de- 
lineate what  he  views  there,  joining  it  properly  to 
what  he  had  done  before  ;  and,  laftly,  do  the  fame  by 
■svhat  is  to  be  feen  upon  his  right  hand,  laying  down 
every  thing  exadly  both  with  refpeft  to  diltance  and 
proportion.  One  example  is  given  on  Plate  CLXXIX. 
The  beif  artifts,  in  drawing  their  landlcapes,  make 
them  Ihoot  away  one  part  lower  than  another. 
Thofe  who  make  their  landfcapes  mount  up  higher  and 
higher,  as  if  they  flood  at  the  bottom,  of  a  hill  to  take 
the  profpedl",  commit  a  great  error  :  the  beft  way  is  to 
get  upon  a  rifmg  ground,  make  the  neareft  objects  in 
the  piece  the  highell",  and  thofe  that   are  farther  off  to 


flioot  away  loiver  and  lower  till  ihey  come  ahnoft  level 
with  the  line  of  the  horizon,  leffening  every  thing  pro- 
portionsbly  to  its  dillance,  and  obferving  alfo  to  make 
the  objefts  fainter  and  lefs  diftinft  the  farther  they  are 
removed  from  the  eye.  He  mull  make  all  his  lights 
and  (liades  fall  one  way,  and  let  every  thing  have  its 
proper  motion  :  as  trees  fliakcn  by  the  wind,  the  Imall 
boughs  bending  more,  and  the  large  ones  lefs :  water 
agitated  by  the  mnd,  and  daflung  againll  Ihips  or 
bo.its  or  falling  from  a  precipice  upon  rocks  and 
ftones,  and  fpirting  up  again  into  the  air,  and  fprink- 
ling  all  about :  clouds  alfo  in  the  air,  now  gathered 
with  the  winds  ;  now  violently  condenfed  into  hail, 
rain,  and  the  like  :  Always  remembering,  that  what- 
ever motions  are  caufed  by  the  wind  muft  be  made  all 
to  move  the  fame  vvay,  becauie  the  wind  can  blow  but 
one  way  at  once. 

Finally,  It  muff  be  oblerved,  that  in  order  to  attain 
any  confidcrable  proficiency  in  dra^ving,  a  knowledge 
of  Perspective  is  ablolulely  neceflary  :  fee  that  ar- 
ticle. 


Dr=y, 
Drajton. 
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DRAY,  a  kind  of  cart  ufed  by  brewers  for  carry- 
,  ing  ban-els  of  beer  or  ale  ;  alfo  a  lledge  drawn  without 
wheels. 

Dray,  among  fuortfmen,  denotes  frjuirrel  nefts  built 
in  the  tops  of  trees. 

DRAYTON,  Michael,  an  eminent  Englifli  poet, 
born  of  an  ancient  family  in  Warwicklhire  in  1563. 
His  propenfity  to  poetry  was  extremely  llrong,  even 
from  his  infancy  ;  and  we  find  the  moft  of  his  principal 
poems  publilhed,  and  himlelf  highly  dillinguilhed  as  a 
poet,  by  the  time  he  was  about  30  years  of  age. — It , 
appears  from  his  poem  of  Mofes's  Birth  and  Miracles, 
that  he  was  a  fpettator  at  Dover  of  the  famous  Spanilh 
armada,  and  it  is  not  improbable  that  he  was  engaged 
in  fome  military  employment  there.  It  is  certain,  that 
not  only  for  his  merit  as  a  writer  but  his  valuable  qua- 
lities as  a  man,  he  w-as  held  in  high  ellimation,  and 
Ilrongly  patronized  by  fcveral  perlonages  of  confe- 
quence  ;  particularly  by  Sir  Henry  Goodere,  Sir  Wal- 
ter Alton,  and  the  countefs  of  Bedford  ;  to  the  firft 
of  whom  he  owns  himfelf  indebted  for  great  part  of 
his  education,  and  by  the  fecond  he  was  for  many  years 
fupported. 

His  poems  are  very  numerous  •,  and  fo  elegant,  that 
his  manner  has  been  copied  by  many  modern  writers 
of  eminence  fince.  Among  {hefe  the  moll  celebrated 
one  is  the  Poly-Albion,  a  chorographical  defcription  of 
England,  with  its  commodities,  antiquities,  and  cu- 
riofities,  in  metre  of  I  2  fyllablcs ;  which  he  dedicated 
to  Prince  Henry,  by  whole  encouragement  it  was  writ- 
ten :  and  whatever  may  be  thought  of  the  poetry,  his 
defcriptions  are  allowed  to  be  exaft.  He  was  llyled 
J>ocl  laureat  in  his  time  :  which,  as  Ben  Johnfon  was 
then  in  that  office,  is  to  be  underilood  in  a  loofe  fenfe 
of  approbation  as  an  excellent  p.-ct  5  and  was  bertowed 
on  others  as  well  as  Drayton,  without  being  confined 
ftriflly  to  the  olhce  known  by  that  appellation.  He 
died  in  1 63  f  J  and  was  burled  in  Wcllminfter  abbey 
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among  the  poets,  where  his  buft  is  to  be  feen,  with  an    Dieams. 
epitaph  penned  by  Ben  Johnfon.  ' v^-»- 

DREAMS,  are  all  thofe  thoughts  which  people 
feel  pafling  through  their  minds,  and  thofe  imaginary 
tranfaftions  in  which  they  often  fancy  themfelvcs  en- 
gaged, when  in  the  Hate  of  lleep. 

Scarce  any  part  of  nature  is  lefs  open  to  our  obfer- 
vation  than  the  human  mind  in  this  ilate.  The 
dreamer  himlelf  cannot  well  oblerve  the  manner  iii- 
which  dreams  arife  or  dilappear  to  him.  When  he 
awakes,  he  cannot  recollect  the  circumllances  of  his 
dreams  vnth  iutlicient  accuracy.  Were  we  to  watch 
over  him  with  the  moil  vigilant  attention,  we  could  not 
perceive  with  certainty  what  emotions  *are  excited  in 
his  mind,  or  wliat  thoughts  pafs  through  it,  during 
his  lleep.  But  though  we  could  afcertain  thele  phe- 
nomena, many  other  difficulties  would  Hill  remain. 
What  parts  of  a  human  being  are  adlive,  what  dor- 
mant, when  he  dreams  ?  Why  does  not  he  always  dream 
while  afleep  ?  Or  why  dreams  he  at  all  ?  Do  any  cir- 
cumllances in  our  conllitution,  fituation,  and  pecuhar 
charadler,  determine  the  nature  oi  our  dreams  ? 

We  may  lay  before  our  readers  fuch  fa£ls  as  have 
been  afcertained  concerning  dreaming,  and  the  moll 
plaufible  conjertures  that  have  been  offered  to  explain 
thofe  particulars,  about  which  we  can  only  conjeclure, 
or  have  at  leaft  hitherto  obtained  nothing  more  certain, 
than  conjedlure. 

I.  In  dreaming,  we  are  not  confcious  of  being  afleep. 
This  is  well  known  from  a  thouiand  circumllances. 
When  awake,  we  often  recollecl  our  dreams  ;  and  we 
remember  on  fuch  occafions,  that  while  thofe  dreams 
were  pafling  through  our  minds,  it  never  occurred  to 
us  that  we  were  feparated  by  lleep  from  the  a6llve 
world.  We  are  often  obferved  to  a£l  and  talk  in 
dreaming  as  if  we  were  bufily  engaged  ia  the  inter- 
courfe  of  focial  life. 
•  2,   l:i  dreaming,  we  do    not    confider   ourfelves    as 
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wltnefTing  or  bearing  a  part  in  a  ficlitious  fcejie  :  we 
leem  not  to  be  in  a  limilar  fituatlon  with  the  aftors  in 
a  dramatic  performance,  or  the  fpeftators  before  whom 
they  exhibit,  but  entraj^ed  in  the  bulinels  of  real  lite. 
AH  the  varieties  of  thought  that  pafs  through  our  minds 
when  awalce  may  alio  occur  in  dreams  ;  all  the  images 
which  imagination  prefents  in  the  former  ihite,  Ihe  is 
alfo  able  to  call  up  in  the  latter  ;  all  the  fame  emo- 
tions may  be  excited,  and  we  are  often  aftuated  by  equil 
violence  of  pallion  -,  none  of  the  traniaftions  in  which 
we  are  capable  of  engaging  while  awake  is  impoiVible 
in  dreams  :  in  lliort,  our  range  of  ailion  'and  obferva- 
tion  is  equally  wide  in  the  one  Hate  as  in  the  other  ; 
and  while  dreaming,  we  are  not  fenllble  of  any  dilfinc- 
tion  between  our  dreams  and  the  events  and  tranfaftions 
in  ivhich  we  are  aftually  concerned  in  our  intercourle 
with  the  world. 

3.  It  is  faid,  that  all  men  are  not  liable  to  dream. 
Dr  Beattie,  in  a  very  pleafing  effay  on  this  fubjeft, 
relates,  that  he  knew  a  gentleman  who  never  dreamed 
except  when  his  health  was  in  a  dilordcred  ftate  ;  and 
Locke  mentions  fomewhere,  that  a  certain  perfon  of 
his  acquaintance  was  a  ftranger  to  dreaming  till  the 
26th  year  of  his  age  ;  and  then  began  to  dream  in 
confequence  of  having  a  fever.  Thele  inftances,  hov/- 
ever,  are  too  few,  and  we  have  not  been  able  to  obtain 
mare  •,  and,  befides,  it  does  not  appear  that  thofe  per- 
fons  had  always  attended,  with  the  care  of  a  philofopher 
making  an  experiment,  to  the  circumftances  of  their 
fleep.  They  might  dream,  but  not  recollect  their  dreams 
on  awaking ;  and  they  might  both  dream  and  recoiled 
their  dreams  immediately  upon  awaking,  yet  afterwards- 
fufter  the  remembrance  of  them  to  Hip  out  of  their  me- 
mory. We  do  not  advance  this,  therefore,  as  a  certain 
fafl  concerning  dreaming  ;  we  are  rather  inclined  to 
think  it  a  miftake. 

But  though  it  appears  to  be  by  no  means  certain 
that  any  of  the  human  race  are  through  the  whole  of 
life  abfolute  Ifrangei-s  to  dreaming  5  yet  it  is  well 
kno\i;n  tliat  all  men  are  not  equally  liable  to  dream. 
The  fame  perfon  dreams  more  or  lefs  at  different  times  ; 
and  as  one  perfon  may  be  more  expofed  than  another 
to  thofe  circumftances  which  promote  this  exercile  of 
fancy,  one  perfon  may  therefore  dream  more  than  ano- 
ther. The  fame  diverlity  will  naturally  take  place  in 
this  as  in  other  accidents  to  which  mankind  are  in  ge- 
neral liable. 

4.  Though  in  dreams  imagination  appears  to  be  free 
from  all  reftraint,  and  indulges  in  the  moft  wanton 
freaks  ;  yet  it  is  generally  agreed,  that  the  imaginary 
tranfailions  of  the  dreamer  bear  always  fome  relation 
to  his  particular  charafter  in  the  world,  his  habits  of 
action,  and  the  circumftances  of  his  life.  The  lover, 
we  are  told,  dreams  of  his  miftrefs ;  the  mifer  of  his 
money ;  the  philofopher  reneivs  his  refearches  in  fteep 
often  with  the  fame  pain  and  fatigue  as  when  awake  ; 
and  even  the  merchant,  at  times,  returns  to  balance 
his  books,  and  computes  the  profits  of  ap  adventure, 
when  numbering  on  his  pillow.  And  not  only  do  the 
more  general  circumftances  of  a  perlon's  life  influence 
his  dreams  ;  his  paflions  and  habits  are  nearly  the  fame 
when  atleep  as  when  awake.  A  perfon  whole  habits 
of  life  are  virtuous,  does  not  in  his  dreams  plunge  into 
a  feries  of  crimes ;  nor  arc  the  vicious  relbrn'.ed  when 
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they  pafs  into   this  imaginary   world.      The    choleric     Dream--, 
man    finds     hirafelf    offended    by    ftight    provocations  '~~~v~~" 
as  well  in  his  dreams   as    in    his   ordinary  intercourfe 
with   the   world,  and  a  mild  ttmperjcontinues  pacific 
in  lleep. 

5.  The  character  of  a  psrfon'i  dreams  is  intlu'inced 
by  his  circumftances  when  awake  in  a  ftill  morr  unac- 
countable manner.  Certain  dreams  ulually  arife  in  the 
mind  after  a  perfon  has  been  in  certain  lituations.  Dr 
Beattie  relates,  that  he  once,  after  riding  30  miles  in  a 
high  wind,  palled  a  part  of  the  fucceeding  night  in  dreann 
beyond  defcription  terrible.  The  ftate  of  a  perlon's 
health,  and  the  manner  in  which  the  vital  fundlions  are 
carried  ou,  have  a  confidcrable  influence  in  determining 
the  charafter  of  dreams.  After  too  full  a  meal,  or  af- 
ter eating  of  an  unufual  fort  of  food,  a  perfon  has  always 
dreams  of  a  certain  nature. 

6.  In  dreaming,  the  mind  for  the  moft  part  carries 
on  no  intercourfe  through  the  fenfes  with  lurrounding 
objects.  Touch  a  perlon  gently  who  is  afleep,  he  feel-s 
not  the  imprelfion.  You  may  awake  him  by  a  fmart 
blow;  but  when  the  ftroke  is  not  fufficiently  violent 
to  awake  him,  he  remains  inlenfible  of  it.  We  Ipeak 
foftly  befide  a  perfon  alleep  without  fearing  that  he 
overhear  us.  His  eyelids  are  iliut  ;  and  even  though 
light  Ihould  fall  upon  the  eyeball,  yet  ftill  his  powers 
of  vilion  are  not  wakened  to  aftive  exertion,  unlels 
the  light  be  fo  ftrong  as  to  roufe  him  from  lleep.  He 
is  infenlible  both  to  fweet  and  to  difagreeable  fmells. 
It  is  not  eafy  to  try  whether  his  organs  of  tafte  retain 
their  adlivity,  without  awakening  him ;  yet  from  ana- 
logy it  may  be  prelumed  that  thele  too  are  inaftive. 
With  refpeil  to  the  circumftances  here  enumerated, 
it  is  indifferent  whether  a  perfon  be  dreaming  or  buried 
in  deep  fleep. 

Yet  there  is  one  remarkable  faft  concerning  dream- 
ing which  may  feem  to  contradici:  what  has  been  here 
allerted.  In  dreams  we  are  liable  not  only  to  fpeak 
aloud  in  confequence  of  the  fuggeftions  of  imagination, 
but  even  to  get  up,  and  walk  about  and  engage  in  little 
enterprifes,  without  awaking.  Now,  as  we  are  in  thiar 
inftance  fo  aflive,  it  feems  that  we  cannot  be  then  in- 
fenlible of  the  prefence  of  furrounding  objeds.  The 
fleepwalker  is  really  feiilible  in  a  certain  degree  of  the 
prefence  of  the  objefts  around  him  5  but  he  does  not 
attend  to  them  with  all  their  circumftances,  nor  do 
they  e.Kcite  in  him  the  fame  emotions  as  if  he  were 
awake.  He  feels  no  terror  ou  the  brink  of  a  precipice  ; 
and  in  confequence  of  being  free  from  fear,  he  is  alio 
without  danger  in  fuch  a  filuation  unlels  luddenly  awak- 
ed. This  is  one  of  the  moft  inexplicable  phenomena  of 
dreaming. 

There  is  alfo  another  faft  not  quite  confonant  with 
what  has  been  above  mentioned.  It  is  faid,  that  in  fleep 
a  perfon  will  continue  to  hear  the  noife  of  a  cataratt 
in  the  neighbourhood,  or  regular  ftrokes  with  a  ham- 
mer, or  any  iimilar  found  fulKciently  loud,  and  con- 
tinued uninterruptedly  from  before  the  time  of  his  fall- 
ing afleep.  We  know  not  whether  he  awakes  on  the 
fudden  ceffation  of  the  noife.  The  faft  is  afferted  ou 
futficient  evidence  :  it  is  curious.  Even  when  av;ake, 
if  very  deeply  intent  on  any  piece  of  ftudy,  or  clofely 
occupied  in  bufinefs,  the  found  of  a  clock  flriking  in 
tlie    neighbourhood,    or  the  beating   of  a   drum,  will 
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Pre.ims.    efcape  us  unnoticed  ;  and  it  is  therefore   the   more  fur- 
'"—/—•  priiing  that   vvc  Ihoidd  thus  continue  fenlible  to  lounds 
when  alleep. 

•7.  Nut  only  do  a  perfon's  general  charafter,  habits 
of  life,  and  Uate  of  hc:ilth,  intUience  his  dreams-,  but 
thole  concerns  in-  which  he  has  been  moft  deeply  inte- 
relled  during  the  preceding  day,  and  the  views  which 
have  arifea  moll  frequently  to  his  imagination,  very 
often  afford  the  fubjetls  of  his  dreams.  When  I  look 
forward  with  anxious  expeflation  towards  any  tuture 
event,  I  am  likely  to  dream  either  of  the  dii'appoint- 
ment  or  the  gratification  of  my  willies.  Have  I  been 
engaged  through  the  day,  either  in  bulinefs  or  amufe- 
mc-nts  which  I  have  found  exceedingly  agreeable,  or  in 
a  way  in  which  I  have  been  extremely  unhappy  -,  either 
my  happinefs  or  my  mifery  is  likely  to  be  renevved  in 
my  dreams. 

8.  Though  dreams  have  been  regarded  among  almoft 
all  nations  through  the  world,  at  leall  in  fome  periods 
of  their  hiftory,  as  prophetic  of  future  events  ;  yet  it 
does  not  appear  that  this  popular  opinion  has  been 
elfsblillied  on  good  grounds.  Chriliianity,  indeed, 
teaches  us  to  believe,  that  -the  Supreme  Being  may, 
and  afiually  does,  operate  on  our  minds,  and  inriiicnce 
at  times  the  determinations  of  our  will,  without  making 
■Ris  fenfible  of  the  reltraint  to  which  we  are  thus  fubjeft- 
•ed.  And,  in  the  fame  manner,  no  doubt,  the  fug- 
gertions  which  arife  to  us  in  dreams,  may  be  produced. 
The  imaginary  tranfaflions  in  which  we  are  then  en- 
gaged, may  be  fuch  as  are  aiSiually  to  occupy  us  in 
life  •,  the  llrange  and  feemingly  incoherent  appearances 
which  are  then  prefented  to  the  mind's  eye,  may  al- 
lude to  fomc  events  which  are  to  befal  overfelves  or 
others.  It  is,  therefore,  by  no  means  impollible,  or  in- 
confiftent  with  the  general  analogy  of  nature,  that 
dreams  Ihould  have  a  refpeft  to  futurity.  We  have  no 
reafon  to  regard  the  dreams  which  are  related  in  the 
Holy  Scriptures  to  have  been  prophetic  of  future  events, 
as  not  infpired  by  Heaven,  or  to  laugh  at  the  idea  of  a 
prophetic  dream  as  abfurd  or  ridiculous. 

Yet  it  would  be  too  much  to  allo^v  to  dreams  all  that 
importance  which  has  been  afcribed  to  them  by  the 
priellhood  among  heathen  nations,  or  by  the  vulgar 
among  ourfelves.  We  knoiv  how  eafily  ignorance  im- 
pofes  on  itfelf,  and  what  arts  impofture  adopts  to  impofe 
upon  others.  We  cannot  trace  any  certain  connexion 
between  our  dreams  and  thole  events  to  which  the  fim- 
plicity  of  the  vulgar  pretends  that  they  refer.  And  we 
cannot,  therefore,  if  difpofed  to  confine  our  behef  to 
certain  or  probable  truths,  join  with  the  vulgar  in  be- 
lieving them  really  referable  to  futurity. 
-  9.  It  appears  that  the  brutes  are  atfo  capable  of 
dreaming.  The  dog  is  often  obferved  to  Hart  fudden.- 
ly  up  in  his  fleep,  in  a  manner  which  cannot  be  ac- 
counted for  in  any  other  way  than  by  fuppofing  that 
he  is  rcufed  by  fome  impulfe  received  in  a  dream. 
The  fame  thing  is  obfervable  of  others  of  the  inferior 
animals.  That  they  Ihould  dream,  is  not  an  idea  incon- 
fillent  with  what  we  know  of  their  economy  and  man- 
ners  in   general.      We  may,  therefore,  confider  it  as 
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a  pretty  certain  truth,  that  many,  if  not  all,  of  the 
lower  Ipecies  arc  liable  to  dream  as  well  as  human 
beings. 

It  appears,  then,  that  in  dreaming  we  are  not  con- 
fclous  of  being  afleep  5  that  to  a  peilon  dreamincf,  his 
dreams  feem  realities^  tnat  though  it  be  uncertain 
whether  mankind  are  all  liable  to  dreams,  yet  it  is  well 
known  that  they  are  not  all  equcUy  liable  to  dream  ; 
that  the  nature  of  a  perfon's  dreams  depends  in  Ibme 
mcaiure  on  his  liabils  of  aftion,  and  on  the  circum- 
flances  of  his  life  :  that  the  Hate  of  the  health  too,  and 
the  manner  in  which  the  vital  functions  are  carried  on, 
have  a  powerful  influence  in  determining  the  charafter 
ot  a  perfon's  dreams  :  that  in  fleep  and  in  dreaming, 
the  fcnfes  are  either  abfolutely  inactive,  or  nearly  fo  : 
that  fuch  concerns  as  we  have  been  very  deeply  inte- 
refled  in  during  the  preceding  day,  are  very  likely  to 
return  upon  our  minds  in  dreams  in  the  hours  of  reft  ; 
that  dreams  may  be  rendered  prophetic  of  future  events  \ 
and  therefore,  wherever  we  have  luch  evidence  of  their 
having  been  prophetic  as  we  would  accept  on  any 
other  occaficn,  we  cannot  reafonably  rejeft  the  faft  on 
acccunt  of  its  ab.'urdity  ;  but  that  they  do  not  appear 
to  have  been  ailually  fuch,  in  thofe  inftaiices  in  which 
the  fuperilition  of  nations,  ignorant  of  true  relii;ion,  has 
reprefcnted  them  as  referring  to  futurity,  nor  in  thofe 
inllances  in  which  they  are  viewed  in  the  fame  light 
by  the  vulgar  among  ourfelves ;  and,  laftly,  that  dream- 
ing is  not  a  phenomenotr  peculiar  to  human  nature, 
but  common  to  mankind  with  the  brute"^. 

We  know  of  no  other  fath  that  have  been  fully  af- 
certained  concerning  dreaming.  But  we  are  by  no 
means  fufliciently  acquainted  ^vith  this  important  phe- 
nomenon in  the  hillory  of  mind.  We  cannot  tell  by 
what  laws  of  our  conftitution  we  are  thus  liable  to  be 
fo  frequently  engaged  in  imaginary  tranfa£lions,  nor 
ivhat  are  the  pai-ticular  means  by  which  the  deluiioa 
is  accompliQied.  The  delufion  is  indeed  remarkably 
ftrong.  One  will  lometimes  have  a  book  prefented  to 
him  in  a  dream,  and  fancy  that  he  reads  -,  and  aflually 
enter  into  the  nature  of  the  imaginary  compofition  be- 
fore him,  and  even  remember,  after  he  awakes,  what  he 
knows  that  he  only  fancied  himfelf  reading  (a).  Can 
this  be  delufion  ?  If  delufien,  how  or  for  what  purpofes 
is  it  produced  ?  The  mind,  it  would  appear,  does  not, 
in  fleep,  become  inaflive  like  the  body  5  or  at  leaft  is 
not  always  inatlive  while  we  are  afleep.  When  we  da 
not  dream,  the  mind  muft  either  be  inactive,  or  the  con- 
nexion between  the  mind  and  the  body  mull  be  confider- 
ed  as  in  feme  manner  fufpended  ;  and,  when  we  dream, 
the  mind,  though  it  probably  ads  in  concert  wiih  the 
body,  yet  does  not  atl  in  the  fame  manner  as  when  we 
are  awake.  It  feems  to  be  clouded  or  bewildered,  in  con- 
fequence  of  being  deprived  for  a  time  of  the  fervice  of 
the  fenfes.  Imagination  becomes  more  adlive  and  more 
capricious  :  and  all  the  other  powers,  elpeci-ally  judg- 
ment and  memory,  become  difordered  and  irregular  in 
their  operation. 

Various  theories  have  been  propofrd  to  explain  what 
appears  here  moll   inexplicable.       The  ingenious  Mr 
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(a)  The  writer  of  this  article  has  been  told  by  a  refpedlable  old  gentleman  of  his  acquaintance,  fincc  dead,  that 
fee  'Had  frequently  dreams  of  this  nature.     The  faft  may  tjierefore  be  confidered  as  unqueftionable. 
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B.ixter,  in  his  'I'reatife  on  tlie  Immaterinllly  of  ihe  Hu- 
'  mail  Soul,  endeavours  to  prove  that  dreams  are  pro- 
duced by  the  agency  of  fome  fpirhua!  hcuig«,  who  ei- 
ther amufe  or  employ  tbcmtelves  ferioully  in  engaging 
mankiud  in  all  thofe  imaginary  tranfactio'is  with  which 
they  are  emploved  in  dreaming.  This  theory,  how- 
ever, is  far  from  being  plaulible.  It  leads  us  entirely 
beyond  the  limits  of  our  knowledge.  It  requires  us 
to  believe  without  evidence.  It  is  unlupnoited  by  any 
analogy.  It  creates  difficulties  ftill  more  inexplicable 
than  thofe  which  it  has  been  propofed  to  remove.  Till 
it  appear  that  our  dreams  cannot  poffibly  be  produced 
■without  the  interference  of  other  fpiritual  agents,  pof- 
felhng  fuch  iniluence  over  our  minds  as  to  deceive  us 
vdth  fancied  joys,  and  involve  us  in  imaginary  afflic- 
tions, we  cannot  reafonably  refer  them  to  iuch  a  caufe. 
Bcfides,  from  the  fads  whlcli  have  been  Hated  as  well 
knotvn  concerninf^  dreams,  it  appears  that  their  nature 
depends  both  on  the  Hate  of  the  human  body  and  on 
that  of  the  mind.  But  were  they  owing  to  the  agen- 
cy of  other  fpiritual  beings,  how  could  they  be  influ- 
enced by  the  Hate  of  the  body  ?  Thofe  mull  be  a  cu- 
rious fet  of  fpiritual  beings  who  depend  in  fuch  a  man- 
ner on  the  Itate  of  our  corpoi-eal  frame.  Better  not 
to  allow  them  exigence  at  ail,  than  to  place  them  in 
fuch  a  dependence. 

Wollius,  and  after  him  M.  Formey,  have  fuppofed, 
that  dreams  never  arife  in  the  mind,  except  in  confe- 
quence  of  fome  of  the  organs  of  fenfation  having  been 
lirevioufly  excited.  Either  the  ear  or  the  eye,  or  tlie  or- 
gans of  touching,  tailing,  or  fmelling,  communicate 
information,  lomehow,  in  a  tacit,  fecret  manner  ;  and 
thus  partly  roufe  its  faculties  from  the  lethargy  in 
which  they  are  buried  in  "lleep,  and  engage  thera  in  a 
feries  of  confuted  and  imperfect  exertions.  But 
what  paffes  in  dreams  is  fo  very  different  from  all  that 
we  do  when  awake,  that  it  is  impoflible  for  tlie 
dreamer  himfelf  to  dilfinguiih,  whether  his  powers  of 
fenfation  perform  any  part  on  the  occafion.  It  is  not 
neceiTary  that  imagination  be  always  excited  by  fen- 
fation. Fancy,  even  when  we  are  awake,  often  wan- 
ders from  the  prefent  fcene;  ^hfctice  of  mind  is  inci- 
dent to  the  ftndious :  the  poet  and  the  mathematic-ian 
many  times  forget  where  they  are.  We  cannot  dlfco- 
vcr  from  any  thing  that  a  perfon  in  dreaming  difplays 
to  the  obfervation  of  others,  that  his  organs  of  fenfa- 
tion take  a  pait  in  the  imaginary  tranfa<flions  in  which 
he  is  employed.  In  thofe  inftances,  indeed,  in  W'hich 
perfons  afleep  are  faid  to  hear  founds  ;  the  founds 
vs'hich  they  hear  are  ftid  alfo  to  induence,  in  fome 
manner,  the  nature  of  their  .dreams.  But  fuch  in- 
ftances are  fuigular.  Since  then  it  appears  that  the 
perfon  w-ho  dreams  is  himfelf  incapable  of  diilingui.'h- 
ing  either  during  his  dreams,  or  by  recolledfion  when 
awake,  whether  any  new  imprelTions  are  communicated 
to  him  in  that  flate  by  his  organs  of  fenfation  ;  that 
even  by  watching  over  him,  and  comparing  our  obfer- 
vations  of  hij  circumlfances  and  emotions,  in  his 
*treams,  WMth  what  he  recolleds  of  them  after  awak- 
ing, we  C'nnot,  except  in  one  or  two  lingular  inftan- 
ces, afcertain  this  fad  ;  and  that  the  mind  is  not  in- 
capable of  a  fling  ^\hile  the  organs  of  fenfation  are 
at  reft,  and  on  many  occafions  refufes  to  liftcn  to 
the  information  which  they  convey  ;  we  may,  with- 
out hefitation,    conclude,    tliat  the  theory,  of  Wolfius 
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and  I'ornicy  has  been   too  haftily  and  incautloully  ad-    Drear, 
vanccd.  ><" 

Other  phyfiologifts  tell  us,  that  the  mind,  when  we 
dream,  is  hi  a  flate  ni  dt/irwm.  Sleep  they  fay,  is  at- 
tended with  what  is  called  a  collapfe  of  the  brain  ; 
during  which  cither  the  whole  or  a  part  of  the  nerves 
of  which  it  confi!ls,  are  in  a  Hate  in  which  they  can- 
not carry  on  the  ulual  intercourfe  between  the  mind 
and  the  organs  of  fenfation.  When  the  whole  of  the 
brain  is  in  this  ftate,  we  become  entirely  unconfcious- 
of  exillence,  and  the  minds  ftuks  into  inadivity  :  when 
only  a  part  of  the  brain  is  ccl/apfcd,  as  they  term  it, 
we  are  then  neither  alleep  nor  awake,  but  in  a  fort  of 
delirium  between  the  two.  This  theory,  like  the  lall 
mentioned,  (uppofes  the  mind  incapable  of  afling 
without  the  help  of  fenfation  :  it  fuppofes  that  we 
know  the  nature  of  a  ftate  of  which  we  cannot  afcer- 
tain the  phenomena  :  it  alfo  contradidls  a  known  fad, 
in  reprefcnting  dreams  as  confufed  images  of  things 
around  us,  not  fanciful  combinations  ot  things  not  ex- 
irting  together  in  nature  or  in  human  life.  We  muft 
treat  it  likcwile,  therqfore,  as  a  baielefs  fabric. 

In  the  lalt  edition  of  this  work,  a  theory  fomewhat 
difterent  from  any  of  the  foregoing  was  advanced  in 
this  fubjed.  It  was  obferved,  that  the  nervous  fluid, 
which  is  allowed  to  be  fecreted  from  the  blood  by  the 
brain,  appears  to  be  likewife  abfcrbed  from  the  blood 
by  the  e-\tiemities  of  the  nerves.  It  was  farther  ad- 
vanced, that  as  this  tluid  was  to  be  confidered  as  the 
principle  of  fenfibility  5  therelore,  in  all  cafes  in  which 
a  fufficient  fupply  of  it  was  not  abforbed  from  the 
blood  by  the  extremities  of  the  nerves,  the  parts  of  the 
body  to  which  thofe  nerves  belonged,  muft  be,  in  fome 
degree,  deprived  of  fenfation.  From  thcfe  pofitions 
it  A  as  inferred,  that  as  long  as  impreflions  of  external 
objeds  continue  to  communicate  a  certain  motion 
from  the  fentient  extremities  of  the  nerves  to  the 
brain, — fo  long  we  continue  a^vake  ;  and  that,  ^vhen 
there  is  a  deficiency  of  this  vital  fluid  in  the  extremi- 
ties of  the  nerves,  or  when  from  any  other  caufe  it 
ceafes  to  communicate  to  the  brain  the  peculiar  motion 
alluded  to,  we  muft  naturally  fall  afleep,  and  become 
infenfible  of  our  exiftence.  It  followed  of  confequence, 
that,  in  fleep,  the  nervous  fluid  between  the  extreme 
parts  of  the  nerves  and  the  brain  miUl  cither  be  at  reft, 
or  be  deficient,  o^  be  prevented  by  fome  means  from 
pafling  into  the  brain  :  and  it  was  concluded,  that 
whenever  irregular  motions  of  this  fluid  \vtre  occafion- 
ed  bv  any  internal  caule,  dreaming  ^vas  produced.  In 
this  manner  it  appeared  that  we  might  be  deceived 
with  regard  to  the  operation  of  any  of  the  fcnfes  ; — 
fo  as  to  fancy  that  we  faw  objeds  rot  adually  before 
us, — to  hear  imaginary  founds, — to  taftc, — to  feel,  and 
to  fmell  in  imagination.  The  inftances  of  vifions 
which  will  fometimcs  arife,  and  as  it  ivere  fvvim  be- 
fore us  when  awake,  though  our  eyes  be  ftiut,  tinmtus 
aiirii'in,  which  is  often  a  fymptom  in  ncrx'ous  dileafes, 
and  the  ftrange  feelmgs  in  the  cafe  of  the  amputated 
limb,  were  produced  in  proof  of  this  theory,  and 
applied  fo  as  to  confirm  it. 

We  are  ftill  of  opinion,  that  this  theory  is  more 
plaulible,  and  p-qcs  farther  tov;ard  explaining  the  na- 
ture of  dreaming,  and  the  manner  in  vvliich  dreams  are 
produced,  than  any  other  with  which  we  arc  acquvint- 
ed-.     But  it  muft  be  confeffed,  upon  arc\'icw,  thr.t  cvrr 
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in  it  there  is  too  murh  fuppo(jtjoii .  Tlie  nature  of  the 
nervous  fluid  is  but  iinpfrfcchlly  known,  and  even  its 
/■xiilence  not  very  fully  afccrtained.  The  nntureofthe 
coiinexion  by  which  the  foul  and  body  are  united, 
feoms  to  be  almoft  b<;yond  our  comprehciifion.  And 
till  we  can  apply  expt'riment  and  oblervatijn  in  a  bet- 
ter manner  to  this  Ijraneli  of  phvfiolotiy,  it  muA  un- 
tloubtedly  remain  unknown.  'J'o  fometliing  tnyflerious 
in  the  nature  of  that  connexion,  the  delufion  produced 
in  dreams  is  in  all  probability  owing. 

Amid  this  imcertaintv  ivith  refpecl  to  the  manner 
in  which  the  powers  of  mind  and  body  perform  their 
funftions  in  dreaming,  it  is  pleafing  to  find  that  we 
can,  hovvever,  apply  to  ufeful  purpofes  the  imperfeft 
knowledgcr  which  we  have  been  able  to  acquire  con- 
cerning this  feries  of  phenomena.  Our  dreams  are 
afFected  by  the  ftate  of  our  health,  by  the  manner  in 
which  we  have  palled  the  preceding  day,  by  our  gene- 
ral habits  of  life,  by  the  hopes  which  we  moil  fondly 
indulge,  and  the  fears  which  prevail  moft  over  our 
fortitude  when  we  are  awake.  From  recollefting  our 
dreams,  therefore,  we  may  learn  to  correft  many  im- 
proprieties in  our  conduft  ;  to  refrain  from  bodily  ex- 
ercifes,  or  from  meats  and  drinks  that  have  unfavour- 
able effefls  on  our  conftitutioji  ;  to  refill,  in  due  time, 
evil  habits  that  are  ftealing  upon  us  ;  and  to  guard 
againft  hopes  and  fears  which  detach  us  from  our  pro- 
per concerns,  and  unfit  us  for  the  duties  of  life.  In- 
itead  of  thinking  what  our  dreams  may  forebode,  we 
may  with  much  better  rcaion  relleft  by  whzt  they 
have  been  occafioned,  and  look  back  to  thofe  circum- 
flances  in  our  pall  life  to  which  they  are  owing.  The 
fleep  of  innocence  and  health  is  found  and  refrelhing  j 
their  dreams  delightful  and  pleafing.  A  diftemper- 
<d  body,  and  a  polluted  or  perturbed  mind,  are  haunt - 
td  in  fleep  with  frightiul,  impure,  and  unpleafing 
dreams. 

Some  very  beautiful  fables  have  been  written  both 
by  ancients  and  moderns  in  the  form  of  dreams.  The 
Somm'im  Scif>ioriis  is  one  of  the  fineft  of  Cicero's  com- 
pofitions.  He  who  fiiall  carefully  perufe  this  piece, 
with  Macrobius's  commentary  upon  it,  will  acquire 
from  them  confiderable  knowledge  of  ancient  philofo- 
phy.  In  the  periodical  publications,  which  have  dif- 
Jufed  fo  much  elegant  and  ufeful  kuowledge  through 
Britain,  the  Tatlers,  Speflators,  Guardians,  &c.  we 
find  a  number  of  excellent  dreams.  Addifon  excelled 
in  this  way  of  writing.  The  public  are  now  lefs  par- 
tial to  this  fpecies  of  compofition  than  they  formerly 
were. 

Dr  Eeattie,  in  his  valuable  eflay  on  the  fubjeft  of 
dreaming,  quotes  a  very  fine  one  from  the  Tatler,  and 
gives  it  due  praife. 

The  reader  ivho  is  difpofed  to  fpeculate  farther  on 
this  fubjeil,  may  confult  Bealtie's  Eflays,  Hartley  on 
Man,  and  the  principal  writers  on  phyfiolog}-. 

DRELINCOURT,  Ch.\rles,  minilier  of  the  re- 
formed church  at  Paris,  was  born  at  Sedan  in  1593, 
where  his  farther  enjoyed  a  confiderable  poft.  He  had 
all  the  quaji locations  that  compofe  a  refpetflable  clergy- 
man ;  and  though  he  defended  the  Proteftant  caufe 
againll  the  Romilh  religion,  was  much  ellecmed  even 
among  the  Catholics.  He  is  bell  known  in  England 
by  his  Confolations  againll  the  Fears  of  Death,  which 
work  was  tranllated,  and  its  often  printed.     He  niar» 


ried  the  daughter  of  a  rich  merchant  at  P^ris,  by  whom    Dr.'n:h 
he  had  16  children.     His  third   fon,   proftlTor  of  phyfic  I! 

at  Leyden,  was  phyfici.in  to  the   prince  and  princefs  of,  rirrlJen. 
Orange  before  their  Rcccfiion  to  the  crown  of  Englandi  '' 

Bayle  has  given  him  a  high  charader.    I\'lr  Drelincourt 
died  in  1660. 

DRENCH,  among  farriers,  a  pliyfical  potion  for 
hones.  The  ingredients  for  this  purpoie  are  to  be 
beat  coarfely,  and  cither  mingled  wi'.h  a  decoction  or 
with  wine.  Then  let  all  infufe  about  a  quarter  of  an 
hour,  and  give  it  to  tlic  horfe  witi»  a  horn  after  hs  has 
bee!i  tied  up  two  hours  to  the  rack. 

DREPANE,  the  ancient  name  cf  Corcyr.i,  from 
the  curvity  of  its  figure,  refembling  a  fickle. 

Drepan?:,  (Z)rf^(7/?«7«,)in  Ancttn: Gecgraplni ,  3  town 
of  Bithynia,  fituatcd  between  the  Sinus  AfPacenus  and 
the  Bofphorus  Thracius  ;  culled  Hcicnopi/n-  bv  Con- 
ftantine,  in  honour  of  his  mother.  (Nicephorus  Callif- 
tus). 

DREPANUM,  in  Ancient  Geoj^rrpliij,  the  promon- 
tory Rhium  in  Achaia  ;  fo  called  becaufe  bent  in  the 
manner  of  a  fickle.  Another  Drtpanum  on  the  Ara- 
bic gulf,  on  the  fide  of  Egypt.  A  third  on  tl-.e 
north  fide  of  Crete,  fituated  between  Cydonia  and  the 
Sinus  Araphimallus.  A  fourth  on  the  well  iide  ot 
Cyprus.  A  fifth,  a  promontory  of  Cyreuaica,  on  the 
Mediterranean. 

DrkpaN'UM,  -/;  or  Drepana,  -crtim i  a  town  and  port 
on  the  well  fide  of  Sicily,  and  to  the  weft  of  Mount 
Eryx  ;  Drepanitani  the  people.  Now  Trepano,  a  citv 
and  port  town  on  the  wellmoll  point  of  Sicily.  E.  Long. 
12.  8.  N.  Lat.  38.  o. 

DRESDEN,  the  capital  city  of  the  deflorate  of 
Saxony  in  Germany.  It  is  feated  on  the  river  Elbe, 
which  divides  it  into  two  parts.  One  part  is  called  Old 
Drefiieii,  and  the  other  the  New  Town,  in  the  German 
language  New  Htadt.  They  are  joined  together  by  a 
ftone  bridge,  fupported  by  19  piers,  and  630  paces  in 
length.  As  this  bridge  was  too  narrow  for  the  crowds 
of  people  that  were  continually  palTmg  and  repafTmg, 
King  Auguftus  in  1730,  caufed  two  walks  for  foot 
paflengers  to  be  built,  one  on  each  fide,  in  a  very  won- 
derful manner  ;  the  one  for  thole  that  go  into  the  city, 
and  the  other  for  thofe  that  return  back.  Thefe  are 
bordered  with  iron  pallifadoes  of  curious  workmanlhip. 
Drefden  is  furroundcd  by  llrong  arid  handfome  fortifi- 
cations ;  and  contains,  according  to-the  latell  accounts, 
1  10,000  inhabitants. 

All  the  buildings'  of  this  city  are  conllrufled  with 
fquare  freeflone,  and  are  almoll  all  of  the  fame  height. 
They  have  flone  from  the  neighbourhood  of  Pirna, 
about  ten  miles  from  this  city,  vvhich  is  readily  brought 
down  the  Elbe.  In  general  the  houies  are  high  and 
flrong  ;  the  ftreets  wide,  llraight,  well  paved,  clean, 
and  well  illuminated  in  the  night ;  and  there  are  large 
fquares,  difpofed  in  fuch  a  manner,  that  Drefden  may 
pafs  for  one  of  the  handfomell  cities  in  the  world.  The 
elector's  palace  is  a  magnificent  llruclure,  and  abounds 
in  many  valuable  curiafities  both  of  nature  and  art. 
The  co!le£lion  of  piflures  is  reckoned  one  of  the  fineft 
that  e.xifis,  and  is  valued  at  jcOjCOol. 

Above  700  men  are  here  conilantly  employed  in 
the  porcelain  manufadlure,  the  annual  expence  of  which 
is  ellimated  at  no  more  than  80,000  crowns  ;  and  the 
manufafture  yields  to  the  king  200,000  crowns  yearly, 
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vfflng.  befides   tlie  magnificent  prefeiits  wlilcli  lie  occafionally 

■> '  makes,  and  the   large   quantity  referved  for  the  ufe  of 

his  houfehold. 

The  other  moft  confiderable  article  of  trade  is  filver, 
of  which  the  mines  near  Fridburg  produce  every  15 
days  near  the  value  of  20,000  dollars.  The  metal  is 
brought  into  tlie  city  in  ingots,  where  it  is  immediately 
coined  and  delivered  to  the  proprietors. 

The  court  of  Drefden  is  one  of  the  moft  remarkable 
in  Europe  for  fplendour  and  profufion.  Six  thoiifand 
live  hundred  ducats  are  yearly  allowed  for  comtits  and 
fimilar  articles,  which  is  near  twice  as  much  as  the 
king  of  Prullia  allows  for  the  whole  expence  of  liis 
table.  The  revenues  of  the  eleftor  are  eftimated  at 
about  1,576,0001. ;  which  arife  from  the  taxes  on 
lands,  and  a  capitation  of  fix  dollars  on  all  males  as 
foon  as  they  commence  an  apprenticelliip  or  begin  to 
work.  People  of  a  higher  rank  are  taxed  according 
to  their  clafs,  and  are  liable  to  be  called  to  account  if 
they  afl'ume  not  an  exterior  appearance  correfpondent 
to  the  extent  of  their  fortune.  Every  foreigner  pays 
capitation  after  refiding  fix  months  in  the  country. 
The  Jews  are  taxed  at  50,  their  wives  at  30,  and  their 
children  at  20  dollars.  There  is  alfo  an  excife  on  all 
eatables  and  liquors  ;  and  10  per  cent,  is  levied  out  of 
the  incomes  of  the  people. 

Though  this  city  lies  in  a  low  fituation,  yet  it  hath 
agreeable  profpeSs.  It  is  fupplied  with  a  prodigious 
quantity  of  proviiions,  not  only  out  of  the  neighbour- 
hood, but  from  Bohemia,  which  are  brought  every 
market  day,  which  is  once  a-week.  E.  Long.  13.  34. 
N.  Lat.  51.  12. 

DRESSING  of  Hemp  and  Flax.    See  FiAx-Dref- 

ft"g- 

Dressing  of  Mean,  the  preparing  them  for  food  by 
means  of  culinary  fire. 

The  defign  of  drefling  is  to  loofen  the  compages  or 
texture  of  the  flelh,  and  difpofe  it  for  diil'olution  and 
digeftion  in  the  ftomach.  Flefli  not  being  a  proper 
food  ^vithout  drefling,  is  alleged  as  an  argument  that 
man  was  not  intended  by  nature  for  a  carnivorous  ani- 
mal. 

The  ufual  operations  are  roalHng,  boiling,  and  ftew- 
ing. — In  roafling,  it  is  obferved,  meat  will  bear  a  much 
greater  and  longer  heat  than  either  in  boiling  or  ftew- 
ing  ;  and  in  boiling,  greater  and  longer  than  in  ftew- 
ing.  The  reafon  is,  that  roalling  being  performed  in 
the  open  air,  as  the  parts  begin  externally  to  warm, 
they  extend  and  dilate,  and  fo  gradually  let  out  part 
of  the  rarefied  included  air,  by  ^vhich  means  the  inter- 
nal fuccuffions,  on  which  the  diflolution  depends,  are 
much  weakened  and  abated.  Boiling  being  performed 
in  water,  the  preflure  is  greater,  and  confequently  the 
fuccuflions  to  lift  up  the  weight  are  proportionably. 
flrong  ;  by  which  means  the  coflion  is  haftened  :  and 
even  in  this  way  there  are  great  differences ;  for  the 
greater  the  weight  of  water,  the  fooner  is  the  bufmefs 
done. 

In  ftewing,  though  the  heat  be  infinitely  Ihort  of 
what  is  employed  in  tlie  other  ways,  the  operation  is 
much  more  quick,  becaufe  performed  in  a  clofe  veffel, 
and  full  ;  by  which  means  the  fuccuflions  are  oftener 
repeated,  and  more  ftrongly  reverberated.  Hence  the 
force  of  Papin's  digefter  ;  and  hence  an  illuftratiou  of 
the  operation  of  digeftion. 
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Boiling,  Dr  Cheyne  obferves,  draws  more  of  the 
rank,  flrong  juices  from  meat,  and  leaves  it  lefs  nutri- 
tive, more  diluted,  lighter,  and  eafier  of  digeftion  :  • 
roafting,  on  the  other  hand,  leaves  it  fuller  of  the 
flrong  nutiitive  juices,  harder  to  digeft,  and  needing 
more  dilution.  Strong,  grown,  and  adult  animal  food, 
therefore,  ihould  be  boiled  ;  and  the  younger  and  ten- 
derer roafled. 

Dressing,  in  Siirgcn/,  the  treatment  of  a  wound 
or  any  difordered  part.  The  apparatus  of  drefling  con- 
fifls  of  doflils,  tents,  plafters,  compreffes,  bandages, 
bands,  ligatures,  and  llrings.      See  St'RCERY  Ini/ex. 

DREVET,  Peter,  the  Younger,  an  eminent 
French  engraver,  was  a  member  of  the  royal  academy 
of  painting  and  fculpture  ;  and  died  at  Paris  in  1739, 
at  42  years  of  age.  His  portraits  are  neat  and  ele- 
gant ;  but  laboured  to  the  laft  degree.  He  particular- 
ly excels  in  reprefenting  lace,  filk,  fur,  velvet,  and  other 
ornamental  parts  of  drefs.  His  father  was  excellent  in 
the  fame  art  ;  and  had  inftrutled,  but  was  furpafled  by 
the  fon.  The  younger  Drevet  did  not  confine  him- 
felf  to  portraits.  We  have  feveral  hiftorical  prints  by 
him,  which  in  point  of  neatnefs  and  exquifite  work- 
manflrip  are  fcarcely  to  be  equalled.  His  moft  efteem- 
ed  and  beft  hiftorical  print  is  very  valuable  ;  but  the; 
firft  impreflions  of  it  are  rarely  to  be  met  with  :  it  is. 
The  Prelentation  of  Clirift  in  the  'J'emple ;  a  very 
large  plate,  lengthwife,  from  Louis  de  Bologna.  The 
following  deferve  alfo  to  be  particularized  :  The 
Meeting  of  Abraham's  Servant  with  Rebecca  at  the 
Well;  a  large  upright  plate,  from  An.  Coy  pel  :  and 
Abraham,  with  his  fon  Ifaac  on  the  Altar,  the  fame, 
from  the  fame,  date  1707  ;  the  firft  impreflions  of 
which  are  before  the  work  upon  the  right  thigh  of 
Ilaac  was  altered,  the  curved  lines  from  the  button 
almoft  down  to  the  knee  being  in  thofe  impreflions 
arched  downivards,  but  in  pofterior  ones  arched  up- 
wards. Among  his  portraits,  the  tno  following  an- 
juftly  held  in  the  higheft  eftimation  :  M.  Boflliet 
bifliop  of  Meaux  ;  a  whole  length  figure  ftanding,  a 
middling  fized  upright  plate,  from  Rigaud  :  and 
Samuel  Bernard  ;  a  ivhole  length  figure  fitting  in  a 
chair,  a  large  upright  plate.  The  firft  impreflions 
of  the  laft  are,  before  the  words  ConfeUk'r  d''Etat  were 
iiiferted  upon  the  plate. 

DREUX,  a  town  in  the  Ifle  of  France,  remarkable 
for  its  antiquities  ;  and  for  the  battle  -(vhich  was 
fought  in  December  1562  between  the  Papifts  and 
the  Proteftants,  in  which  the  latter  were  defeated. 
Some  think  it  took  its  name  from  the  priefts  of  Gaul, 
called  the  Druids,  in  the  times  of  Paganifm.  It  con- 
fifts  of  two  parilfies,  St  Stephen's,  and  Notre  Dame, 
called  the  great  church,  which  is  pretty  well  built.  It 
is  feated  on  the  river  Blaife,  at  the  foot  of  a  mountain 
on  which  is  a  ruined  caftle.  E.  Long.  1.27.  N.  Lat. 
48.  44. 

DRIEPER,  or  D>jieper,  a  river  of  Ruflia,  which 
rifes  in  the  foreft  of  Volkonfki,  near  the  fource  of  the 
Volga,  about  100  miles  from  Sraolenlko.  It  paflts  by 
Smolenlko  and  Mohilef,  feparates  the  Ukraine  from 
Poland,  flows  by  Kiof,  and  falls  into  the  Black  fea  be- 
tween Otzakof  and  Kinburn.  By  the  acquifition  of 
the  province  of  Mohilef,  its  whole  courfe  is  now  in- 
cluded within  the  Ruflian  territories.  It  begins  to  be 
navigable  at  a  little  diftance  abo\'e  Smolenflio,  though 
Tt  in 
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in  fome  feafons  of  the  year  it  is  fo  fliallow  near  the 
tow-n,  that  the  goods  mull  be  traniported  upon  rafts 
,  and  fmall  flat-bottomed  boats. 

DRIF  T,  in  Navigalion,  the  angle  which  the  line  of 
a  flilp's  motion  makes  with  the  neareft  meridian,  when 
fhe  drives  with  her  fide  to  the  wind  and  ivaves,  and  is 
not  governed  by  the  power  of  tlie  helm  :  it  alfo  im- 
plies the  diftance  which  the  Ihip  drives  on  that  line. 

A  fliip's  way  is  only  called  drift  in  a  ftorm  ;  and 
then  when  it  blows  fo  vehemently  as  to  prevent  her 
from  carrying  any  fail,  or  at  leaft  reflrains  her  to  iuch 
a  portion  of  fail  as  may  be  necetfary  to  keep  her  luffi- 
clently  inclined  to  one  fide,  that  (he  may  not  be  dif- 
mafted  by  her  \-iolent  labouring  produced  by  the  tur- 
bulence of  the  fea. 

Drift,  in  mining,  a  palTage  cut  out  under  the  earth 
betwixt  fhaft  and  (haft,  or  turn  and  turn  ;  or  a  paflage 
or  way  wrought  under  the  earth  to  the  end  of  a  meer 
of  ground,  or  part  of  a  meer. 

Driit-SihV,  a  fail  ufed  under  water,  veered  out  right 
a-head  by  flieets,  as  other  fails  are.  It  ferves  to  keep 
the  fliip's  head  right  upon  the  fea  in  a  fiorm,  and  to 
hinder  her  from  driving  too  fafl  in  a  current. 

DRILL,  in  Mechanics,  a  fmall  inftrument  for  ma- 
king fuch  holes  as  punches  will  not  conveniently  ferve 
for.  Drills  are  of  various  fizes,  and  are  chietly  ufed 
by  fmiths  and  turners. 

Drill,  or  Drill-BoK,  a  name  given  to  an  inllrument 
for  fowing  land  in  the  new  method  of  horfehoeing 
huihandry.     See  Agriculture  Index. 

DRiLi-Soiving,  a  method  of  fowing  grain  or  feed 
of  any  kind,  fo  that  it  may  all  be  at  a  proper  depth  in 
the  earth,  which  is  neceflary  to  its  producing  health- 
ful and  vigorous  plants.  For  this  purpofe  a  variety  of 
drill  ploughs  have  been  invented  and  recommended. 
See  Agriculture  Index. 

DRILLING  is  popularly  ufed  for  exercifmg  fol- 
diers.  The  word  is  derived  from  the  French  drdle, 
which  fignifies  a  rawfoldier. 

DRIMYS  ;  a  genus  of  plants  changed  by  Murray, 
In  the  14th  edit,  of  Syst.  Veget.  to  WiNTERA  ;  which 
fee  in  Bota>;y  Index. 

DRINK,  a  part  of  our  ordinary  food  in  a  liquid 
form.     See  Food. 

The  general  ufe  of  drink  is  to  fupply  fluid ;  facili- 
tate foliition  ;  in  confequence  of  that,  to  expede  the  eva- 
cuation of  the  ftomach,  and  promote  the  progrefs  of 
the  aliment  through  the  inteflines  :  for,  by  the  con- 
traftion  of  the  longitudinal  fibres  of  the  ftomach,  the 
pylorus  is  drawn  up,  and  nothing  but  fluid  can  pafs  ; 
which,  by  its  bulk,  makes  a  hurried  progrefs  through 
the  inteflines,  and  fo  determines  a  greater  excretion  by 
ftool,  as  lefs  then  can  be  abforbed  by  the  lacleals. 
Hence  a  large  quantity  of  common  water  has  been 
found  purgative  ;  and,  aeteris  paribus,  that  aliment 
which  is  accompanied  with  the  largefl  proportion  of 
drink,  makes  the  largeft  evacuation  by  ftool.  Here  a 
queftion  has  rifen,  about  where  the  feculent  part  of 
t!ie  aliment  is  firft  remarkably  collefted.  It  is  com- 
monly thought  to  be  in  the  great  guts  :  but  undoubt- 
edly it  often  begins  in  the  lower  part  of  the  ileum, 
efpecially  when  the  drink  is  in  a  fmall  proportion,  and 
when  the  progrefs  of  the  aliment  is  flow  ;  for  when  the 
contents  of  the  guts  are  very  fluid,  they  are  quickly 
ju&ed  on,  and  reach  the  great  guts  before  they  de- 
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pofite  any  feculency.  Another  effeft  of  drink  is,  to 
facilitate  the  mixture  of  the  lymph,  refluent  from  every  "■ 
part  of  the  fyflem,  with  the  chyle.  In  the  blood-vef- 
iels,  where  all  mufl  be  kept  fluid  in  order  to  proper 
mixture,  drink  increafes  the  fluidity,  and  gives  tenfion, 
by  its  bulk,  without  concomitant  acrimony  or  too  much 
elafticity,  and  fo  ftrength  and  ofclUatory  motion :  hence 
drink  contributes  to  fanguification,  as  fometimts  food 
gives  too  denfe  a  nutriment  to  be  afted  upon  bv  the 
folids  ;  and  hence  alfo  we  can  fee  how  drink  promote* 
the  fecretions.  Thefe  are  the  eflefts  of  drink  in  gene- 
ral J  but  what  has  been  faid  muft  be  taken  with  fome 
limitations ;  for  the  more  liquid  the  food,  it  is  fooner 
evacuated,  and  lefs  nourifliment  is  extracted.  Hence 
drink  is,  in  tome  degree,  oppofed  to  nourilhment  ;  and 
fo,  cceteris  paribus,  thofe  ^vho  ufe  leafl:  drink  are  moft 
nouriflied. 

All  the  effeiSs  of  drink  above  mentioned  are  produ- 
ced by  fimple  water  ;  and  it  m.ay  be  faid,  that  other 
liquors  are  fit  for  drink  in  proportion  to  the  w-ater  they 
contain.  Water,  when  uled  as  drink  is  often  im- 
pregnated with  vegetable  and  farinaceous  fubftances  j 
but,  as  drinks,  thele  impregnations  are  of  little  confe- 
quence :  they  add,  indeed,  a  little  nourilhment ;  but 
this  is  not  to  be  regarded  in  a  healthy  flate.  Some- 
times we  impregnate  water  with  the  fruBus  acido-dul' 
ces  ,  and  then,  indeed,  it  acquires  other  qualities,  of 
confiderable  ufe  in  the  animal  economy.  All  drinks, 
however,  may  be  reduced  to  two  heads :  firft,  pure 
water,  or  where  the  additional  fubftances  give  no  ad- 
ditional virtue ;  fecondly,  xXiefermentatte.  Of  the  firft 
ive  have  already  fpoken  ;  and  the  latter  have  not  only 
the  qualities  of  the  firft,  l»ut  alfo  qualities  peculiar  to 
themfelves. 

Fermented  liquors  are  more  or  lefs  poignant  to  the 
tafte,  and  better  calculated  to  quench  thirft.  Thirlt 
may  be  owing  to  various  caufes  ;  Firft,  To  defeiil  of 
fluid  in  the  fyflem,  which  occafions  a  fcanty  fecretion  in 
the  mouth,  fauces,  and  ftomach ;  the  drynefs  of  the 
mouth  and  fauces  will  alfo  in  this  cafe  be  increafed,  by 
their  continual  expolure  to  the  perpetual  flux  and  reflux 
of  the  evaporating  a!r.  Secondly,  Thirft  depends  on-  a 
large  proportion  of  folid  \'ifcid  food.  Thirdly,  On  an 
alkalefcent  aliment,  efpecially  if  it  has  attained  any 
thing  of  the  putrefatlive  taint.  Fourthly,  On  the  heat 
of  the  fyftem  ;  but  this  feems  to  operate  in  the  fame 
manner  as  the  firft  caufe,  giving  a  fenfe  of  drynefs  from 
its  diflipation  of  the  fluids.  The  fermented  liquors  are 
peculiarly  adapted  for  obviating  all  thefe  caufes  ;  fti- 
mulating  the  mouth,  fauces,  and  ftomach,  to  throw 
out  the  faliva  and  gaftric  liquor  by  their  poignancy  ; 
by  their  acefcency  they  are  fitted  to  deftroy  alkalefcent 
acrimony,  to  quench  thirft  from  that  caufe  :  by  their 
fluidity  they  dilute  vifcid  food  ;  though  here,  indeed, 
they  anfwer  no  better  than  common  ivater.  In  two 
ways  they  promote  the  evacuation  by  ftool,  and  pro- 
grefs through  the  inteftines  :  firft,  by  their  fluidity  and 
bulk  •,  fecondly,  by  their  acefcency,  which,  uniting 
with  the  bile,  forms  the  peculiar  ftimulus  formerly  men- 
tioned. Carried  into  the  blood-velfels,  in  fo  far  as 
they  retain  any  of  the  faline  nature,  they  flimulate  the 
excretories,  and  promote  urine  and  fweat  j  correfting 
thus  alkalefcency,  not  only  by  mixture,  but  diflipation 
of  the  degenerated  fluids. 

Many  phyficians,  in  treating  of  fermented  liquors, 
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Drink  liave  only  mentioned  thefe  qualities,  rcjecling  their  nu- 
ll tiitious  virtue,  which  certainly  ought  to  be  taken  in  ; 
Driving.  ji^Qyp.jj  by  expediting  the  evacuation  fay  ftool  they  make 
"  lefs  of  the  nutritious  parts  of  the  aliment  to  be  taken 

up,  and  by  ftimulating  the  excretories  make  thefe  nu- 
tritious parts  to  be  for  a  fliorter  time  in  the  fyllcm. 
All  thefe  and  many  more  effedls  arife  from  fermented 
liquors.  Their  acefcency  fometimes  promotes  the  dil- 
eafe  of  acefcency,  by  iiicreafing  that  of  vegetables,  aft- 
ing  as  a  ferment,  and  fo  producing  flatulency,  purging, 
cholera,  &c.  :  lb  that,  ivith  vegetable  aliment,  as  little 
drink  is  neceffary,  the  moll  innocent  is  pure  \vater  •,  and 
it  is  only  with  animal  food  that  fermented  liquors  are 
neceffary.  In  wanner  climates,  ydT/nf/j/a/a-  would  feem 
neceffary  to  obviate  alkalefcency  and  heat.  But  it 
iliould  be  confidered,  that  though  fermented  liquors 
contain  an  acid,  yet  they  alfo  contain  alcohol ;  which, 
though  it  adds  ftimulus  to  the  ftomach,  yet  is  extreme- 
ly hurtful  in  the  warmer  climates,  and  wherever  alka- 
lefcency prevails  in  the  fyftem.  Nature  in  thefe  cli- 
mates has  given  men  an  appetite  for  water  impregnated 
with  acid  fruits,  e.  g.  flierbet :  but  the  ufe  of  this  needs 
caution,  as  in  thefe  countries  they  are  apt  to  ftiun  ani- 
mal food,  ufing  too  much  of  the  vegetable,  and  often 
tlms  caufmg  dangerous  refrigerations,  choleras,  diar- 
rhoeas, &c. 

Of  varieties  of  fermented  liquors.  We  fhall  only 
mention  here  the  chief  heads  on  \vhich  thefe  varieties 
depend.  Firft,  They  are  owing  to  the  quality  of  the 
fubjeft,  as  more  or  lefs  vifcid  ;  and  to  its  capacity  alfo 
of  undergoing  an  aftive  fennentation,  although  perhaps 
the  more  vifcid  be  more  nutritious.  Hence  the  differ- 
ence between  ales  and  wines ;  by  the  firft  meaning  fer- 
mented liquors  from  faruiacea,  by  the  fecond  from  the 
fruits  of  plants.  It  depends,  fecondly.  On  the  acerbity, 
acidity,  nature,  and  maturation,  of  the  fruit.  Thirdly, 
The  variety  depends  on  the  conduft  of  the  fermentation. 
In  genera!,  fermentation  is  progreffive,  being  at  firft 
adlive  and  rapid,  detaching  the  fixed  air  or  gas  fyl- 
ve/lre,  at  the  fame  time  acquiring  more  acid  than  be- 
fore. Thefe  qualities  of  flatulency  and  acidity  remain 
for  fome  time  :  but  as  the  fermentation  goes  on,  the 
liquor  becomes  more  perfect,  no  air  is  detached,  and 
alcohol  is  produced  ;  fo  that  fermented  liquors  differ 
according  to  the  progrefs  of  the  fermentation,  and  have 
different  effefts  on  the  fyllem.  When  fermentation  is 
flopped  before  it  comes  to  maturity,  though  naturally 
it  proceeds  in  this  way,  yet  by  addition  of  new  fer- 
ment  it  may  again  be  renewed  with  a  turbid  inteftine 
motion. 

DRIVERS,  among  fportfmen,  a  machine  for  driv- 
ing pheafant  powts,  coniifling  of  good  ftrong  olier 
wands,  fuch  as  the  balketmakers  ufe  ;  thefe  are  to  be 
fet  in  a  handle,  and  twifted  or  bound.  v\ith  Imall  ofiers 
in  two  or  three  places.  With  this  inftrument  the  fportf- 
man  drives  whole  eyes  of  young  powts  into  his  nets, 
iiee  the  next  article. 

DRIVING,  among  fportfmen,  a  method  of  taking 
pheafant  p^wts.  It  is  thus :  The  fportman  finds  out 
the  haunts  of  thefe  birds  ;  and  having  fixed  his  nets 
there,  he  calls  upon  them  together  by  a  pheafant  call, 
imitating  the  voice  of  the  dam  ;  after  this  he  makes  a 
noife  with  his  driver,  which  will  make  them  run  a 
little  way  forward  in  a  clufter ;  and  this  he  is  to  re- 
peat till  he  has  made  fure  of  them, which  an  expert 
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fportl'man  never  fails  to  do,  by  driving  them  into  his 
nets. 

Driving,  in  Mclallurgij,  is  faid  of  filver,  when,  in 
the  operation  of  refining,  the  lead  being  burnt  a\vay, 
the  remahiing  copper  rifes  upon  its  furface  in  red  fiery 
bubbles. 

Driving,  in  the  fea  language,  is  faid  of  a  flrip,  when 
an  anchor  being  let  fall  will  not  hold  her  faft,  nor  pre- 
vent her  failing  away  with  the  wind  or  tide.  The  beft 
help  in  this  cafe  is  to  let  fall  more  anchors,  or  to  veer 
out  more  cable  ;  for  the  more  cable  file  has  out,  the 
fafer  fhe  rides.  When  a  Ihip  is  a-huU  or  a-try,  they 
fay  (he  drives  to  leeward. 

DROGHEDA,  by  the  EngliOi  called  Tredah,  a 
town  of  Ireland,  in  the  province  of  Leinfter  and  county 
of  Lowth,  and  fituated  on  the  bay  of  the  fame  name, 
in  W.  Long.  6.  17.  N.  Lat.  53.  45.  It  was  formerly 
very  remarkable  for  its  fituation  and  ftrength.  In  con- 
fequence  of  this  it  was  much  diftinguiihed  by  the  old 
Englilh  monarchs.  Edward  II.  granted  it  a  market 
and  fair ;  and  to  thefe  were  added  other  great  privi- 
leges in  fucceeding  ages,  particularly  the  right  of  coin- 
age. It  was  bravely  defended  againft  the  rebels  in 
1641.  After  the  ceffation  of  arms  it  was  taken  by  the 
duke  of  Ormond  and  the  earl  of  Inchiquin  :  but  was 
retaken  by  Cromwell  in  1649.  At  this  time  it  fuffered 
fo  much,  that  for  a  long  time  after  it  remained  almoft 
in  ruins.  The  buildings  were  exceedingly  fhattered  ; 
and  the  town  being  taken  by  ftorm,  not  only  the  gar- 
rifon,  but  the  inhabitants,  men,  women,  and  children, 
were  moftly  put  to  the  fword.  By  degrees,  ho^vever, 
it  recovered,  and  is  at  prefent  a  large  and  populous 
place.  It  is  a  town  and  county  ;  and  as  fuch  fends  two 
reprefentatives  to  parhament.  It  has  a  great  fhare  of 
inland  trade,  and  an  advantageous  commerce  with 
England  ; 
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burden  cannot  pafs  but  at  high  water,  yet  a  great  deal 
of  bufinefs  is  done  ;  fo  that,  from  a  low  and  declining 
port,  it  is  now  become  rich  and  thiiving. 

Drogheda  is  perhaps  one  of  the  ftrongeft  inftances 
that  can  be  mentioned  of  the  ineftiraable  benefit  of  a 
river  in  any  degree  na^•igable  ;  for  though  the  Boyne 
is  not  capable  of  carrying  veffels  bigger  than  barges 
or  pretty  large  boats,  yet  the  conveniency  that  tliis  af- 
fords of  conveying  coals  bv  water  carriage  through  a 
great  extent  of  country,  introduced  a  correfpondence 
between  this  plsce  and  Whitehaven  in  Cumberland,  to 
ivhich  the  revival  of  its  commerce  has  been  in  a  great 
meafure  owing. 

DROITWITCH,  a  to;vn  of  Worcefterdiire  in 
England,  noted  for  excellent  white  fait  made  from  the 
fait  fprings  in  its  neighbourhood.  It  fends  two  mem- 
bers to  parliament.     W.  Long.  2.  16.  N.  Lat.  52.  20. 

DROMEDARY.  See  Camelus,  Mamm.vlia 
Index. 

DROMORE,  a  town  of  Ireland,  in  the  county  of 
Down.  It  is  a  very  ancient  town,  and  the  feat  of  a 
bifhopric.  The  fee  was  founded  by  St  Colman  in  the 
6th  century.  It  was  refounded  by  King  James  I.  who, 
by  his  charters  (now  preferved  in  the  Rolls  office)  grant- 
ed it  very  great  and  uncommon  privileges.  Among 
other  marks  of  royal  favour,  he  diftinguifhes  the  bi- 
Ihops  of  this  fee  by  the  ftyle  of  '*  A.  E.  by  Divine 
Providence  bifliop  of  Dromore :"  whereas  all  other 
T  t  a  bilhops 
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Orone.     bifliops  in  Ireland,  except  thofe  of  Meatli  'and  Kildare, 
•—^  are  llvled,    "  by   Divine    Pcrmiffion."     This   lee,    al- 

though the  lead  in  iis  extent,  is  fo  complete  and  pei- 
fetl  in  its  endowment  and  jurifdiclion,  that  it  need  not 
envy  the  grcateft  and  moft  opulent. 

DRONE,  a  kind  of  large  bees  which  make  their 
appearance  in  hives  about  the  month  of  May,  but  never 
work  nor  prepare  any  honey  :  and  are  at  laft  all  killed 
by  tlie  reft.  Under  the  article  Bee,  N"  20  el/t-i/.  we 
have  given  an  account  of  the  experiments  of  MelVrs 
De'jraw  and  Schirach  concerning  thefe  animals  :  but 
in  a  Treatlfe  upon  Bees  and  their  Management  by  Mr 
Eonner  near  Berwick  on  Tweed,  who  has  made  the 
management  of  bees  his  (ludy  for  a  great  number  of 
years,  this  author  diffents  from  the  opinions  of  the 
above-mentioned  gentlemen  for  the  following  reafons, 
which  we  (hall  give  in  his  own  words.  Having  men- 
tioned the  opinions  of  Mr  Debraw  concerning  the  Httle 
drones  mentioned  in  the  article  above  mentioned,  he 
proceeds  thus  : 

"  I .  Can  it  be  thought  that  the  prying  eyes  of  mul- 
titudes in  many  generations  ihould  have  efcaped  feeing 
thofe  little  drones  (they  being,  according  to  his  ac- 
count, vaftly  numerous)  thruft  their  pofterior  parts  in- 
to the  cells  '■'  Yet  none  ever  favv  them  do  it  except 
himfelf ;  while  many  have  feen  the  queen  do  it,  though 
but  a  fmgle  bee. 

"  2.  It  is  well  known  the  queen  is  very  long  behind 
the  wings,  wife  nature  having  made  her  fo,  in  order 
that  flie  might  thruft  her  pofterior  part  into  the  cells, 
and  yet  her  wings  fcarcely  touch  them,  nor  receive 
the  leaft  injury.  If  thefe  imaginary  little  drones  had 
W  thruft  their  pofterior  parts  into  the  cells  in  the  fame 
manner  as  the  queen,  certainly  their  wings  would  have 
been  made  in  the  fame  manner  (liort,  and  their  pofte- 
rior parts  long  and  taper,  which  is  not  the  cafe. 
Whereas  were  a  bee  of  any  kind  (the  queen  excepted) 
to  thruft  its  hinder  part  into  a  common  cell,  its  wings 
or  coats  would  come  over  its  head,  and  be  antic -like, 
and  injure  both  them  and  its  body.  Befides,  I  fcarcely 
think  they  could  get  into  the  common  cells  that  ^vay 
at  any  rate  for  want  of  loom. 

"  3.  Mr  Debraw  grants,  that  without  a 
eggs  bees  will  not  begin  to  work,  as  well 
they  cannot  propagate  their  fpecies  without 
yet  he  fays,  thofe  bees  which  wanted  little  drones  be- 
gan to  ^vork,  and  the  queen  laid  eggs,  and  all  went 
forward,  till  they  were  not  impregnated,  and  then  they 
gave  over  work,  and  deferted  the  hive.  Certainly  thofe 
fagacious  creatures  would  have  been  as  fenfible  that 
ihey  wanted  drones  at  the  very  firft,  ^vhen  they  were 
put  into  the  hive,  and  that  they  could  not  do  without 
them,  as  they  are  fenfible  when  they  want  a  queen,  and 
that  it  is  needlefs  to  begin  work  without  her  ;  and  it 
might  be  added  that  two  different  kinds  of  drones  in 
one  hive  does  not  appear  to  be  probable,  or  ferve  any 
end. 

"  But  I  fhall  narrate  fome  of  my  own  experiments  on 
that  head,  which  will  put  it,  I  hope,  beyond  difpute  : 
On  September  I  ft,  I  had  a  hive  breeding  faft  ;  I  took 
out  all  her  bees  (among  which  wete  only  four  large 
drones,  %vhich  I  killed),  and  I  put  them  in  a  hive  that 
had  nothing  in  her  but  empty  combs :  I  %vaited  ten 
days,  when,  by  looking  between  the  combs,  I  faw  her 
baye  a^'V  f«akd  up  maggots  in  hei  cells.    I  then  took 
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all  her  bees  out,  and  fliook  them  into  a  tub  full  of  wa-  Drnnc, 
tor,  and  recovered  them  gradually  ;  and  when  recover-  ^— v~" 
ing,  I  prefl'ed  every  one  of  them,  in  order  to  fee  if  I 
could  find  any  of  thofe  little  drones,  but  could  not 
find  one  5  but  all  and  every  one  of  them  had  llings  : 
they  were  in  number  3000.  After  which  I  fearched 
the  hive  I  took  them  out  of,  and  cut  out  all  her  combs 
that  had  eggs  in  them,  and  found  they  had  new  laid 
eggs,  four  days  old  eggs,  and  maggots  in  them.  I 
then  recovered  the  queen  and  all  her  bees,  and  put  in 
the  fame  hive  again,  which  had  not  an  cf^g  in  her  now, 
and  waited  other  twenty  days,  and  faw  her  in  fine  day* 
working  very  well  ;  a  fure  indication  flie  was  breeding 
again.  I  then  turned  her  up,  and  cut  out  one  of  her 
brood  combs,  and  faw  in  it  new  laid  eggs,  four  days 
old  eggs,  and  maggots  and  fome  young  almoft  fit  for 
emerging  out  of  their  cells. 

"  The  very  fame  day  I  made  a  further  experiment  : 
I  had  a  hive  which  1  faw  had  iome  brood  combs  in 
her,  but  (lie  had  not  had  a  large  drone  for  four  weeks 
before  in  her  ;  ftie  had  not  above  500  bees  in  her, 
ivhich  favoured  me,  becaufe  few  in  number.  I  took 
the  hive  into  a  dole  place  in  my  houfe,  in  order 
that  not  a  fingle  bee  fliould  efcape  me  ;  I  then  took 
all  the  bees  out  of  her,  and  immerfed  them  in  wa- 
ter •,  and  when  recovering,  I  prefled  every  one  of 
them,  and  each  bee  had  a  fting,  as  in  the  former 
experiment. 

"  I  think  the  above  experiments  may  fatisfy  any 
judicious  perfon,  that  there  is  no  fuch  thing  in  being 
as  little  drones,  unlefs  in  Mr  Debraw's  brain.  And 
if  Mr  Debraw,  who  can  find  57  in  a  fmall  fwarm 
of  bees,  will  fend  me  the  odd  feven,  I  will  fend  him 
one  of  my  beft  hives  for  them,  and  he  will  fcarcely 
think  he  is  ill  paid.  I  add,  I  never  faw  a  hive  in 
fpring,  however  few  bees  in  her,  but  fhe  bred  fome,  if 
Ihe  had  a  queen,  though  to  be  fure  few  in  proportion 
to  her  bees. 

"  By  this  time  the  reader  will  be  very  ready,  no 
doubt,  to  alk  me  the  ufe  of  the  drones.  I  beg  to  be 
excufed  on  that  head,  as  I  have  not  the  leaft  idea  of 
their  ufe  in  a  hive  ;  they  do  not  fecundate  the  queen, 
for  flie  can  lay  and  breed  too  though  ftie  never  fee 
them.  Their  heat  does  not  appear  to  me  to  be  ne- 
ceiTary  for  hatching  the  young,  as  they  are  moft- 
ly  hatched  before  any  are  bred  in  a  hive ;  and  when 
drones  are  in  the  hive,  the  weather  is  fo  warm,  and 
fo  many  common  bees  in  it,  that  they  appear  to  have 
rather  too  much  heat,  by  their  lying  out  of  the  hives 
often. 

"  I  have  many  times  had  good  hives  with  few  or  no 
drones  in  them  all  the  year  ;  and  Keys  is  quite  wrong 
when  he  fays  a  top  fwarm  will  not  do  mthout  drones 
in  her ;  for  I  am  pofitive  to  the  contrary,  as  in  the 
fummer  1785  I  took  off  four  fwarms  of  mine  own  in 
one  day  with  not  a  fingle  drone  in  any  of  them,  and 
they  all  throve  well,  and  bred  drones  in  themfelves 
about  four  weeks  after. 

"  Although  I  cannot  fay  what  ufe  the  drones  are 
of  to  a  hive  (unlefs  it  be  to  help  away  \mh  a  great 
deal  of  her  honey,  which  they  are  very  good  at),  yet 
the  beft  hives  have  them  fooneft  in  the  year,  they  ge- 
nerally appearing  in  fuch  about  the  latter  end  of  May, 
and  the  bees  put  a  period  to  their  lives  about  Lammas, 
at  which  time  I  give  tliem  all  the  afliftance  I  can.    The 
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Browning,  ivay  they  kill  them  is  thus 
Avith  their  teeth,    and  ftint 


They  pull  and  bite  them 
them  alfo.      I  have  feen 


great  havock  make  of  them  in  one  day,  as  appeared  by 
their  lying  dead  before  the  door  of  the  hive.  But  their 
moft  eiledual  way  of  killing  them  is  their  banifliing 
them  from  the  honeycombs  ;  upon  which  the  drones 
betake  themfelves  to  the  under  edges  of  the  hives  in 
great  numbers,  and  to  the  board  the  hive  Hands  on  j 
and  fometimes,  though  rare,  I  have  even  feen  them 
come  to  the  outiide  of  the  hive,  and  duller  there  about 
the  bulk  of  a  man's  hand.  When  they  are  banilhcd 
thus,  they  are  very  dull  and  lifelefs  :  and  1  have  lifted 
up  a  hive  from  the  board,  and  there  they  would  have 
been  fitting  clofe  on  it,  with  fcarcely  three  or  four 
common  bees  among  them  j  and  I  have  trod  to  death 
40  or  more  at  a  time. 

"  We  may  now  take  a  view  of  the  difadvantages  at- 
tending the  old,  and  alfo  Mr  Debraw's  principles  on 
bees,  were  they  true ;  and  next  fee  how  a  hive  of  bees 
may  be  preferved  from  coming  to  ruin,  according  to 
my  fentiments  on  them. 

"  1.  The  old  principles  on  bees  fay,  that  without  a 
queen  or  royal  cell  be  in  a  hive,  it  will  come  to  ruin. 

"  2.  Mr  Debraw's  principles  fay,  that  without  little 
drones  be  in  a  hive  it  will  come  to  ruin. 

"  3.  I  fay,  if  a  hive  have  only  new  laid  eggs  in  her 
(which  may  be  eafily  got  the  greateft  part  of  the  year, 
in  cafe  Ihe  have  none  of  her  own)  and  common  bees, 
ihe  will  find  herfelf  a  queen,  and  fo  thrive. 

"  According  to  the  old  principles,  it  is  eafily  feen 
that,  in  cafe  a  hive  lofe  her  queen,  when  there  is  no 
royal  cell  in  her,  and  no  queen  can  be  got  to  put  to  her 
(neither  of  which  can  be  expefted  but  in  June  and 
July),  ihe  is  entirely  ruined. 

"  According  to  the  Frenchman's  fcheme,  there  muft 
be  drones  in  a  hive  at  all  times  of  the  year  to  fecun- 
date the  eggs,  otherwife  the  hive  is  ufelefs.  Suppofing 
his  fentiments  to  be  true  (which,  however,  can  by  no 
means  be  admitted,  feeing  there  is  no  fuch  thing  as 
little  drones),  how  perplexed  ^vould  the  o«Tier  be  to 
know  ^vhen  there  were  little  drones  in  the  hive  !  When 
he  wanted  to  make  an  artificial  fwarm,  he  might  bring 
off  a  queen  and  common  bees  with  her  ;  but  how  fliould 
he  come  to  know  whether  there  were  any,  or  a  fuffi- 
cient  quantity,  of  little  drones  among  them,  as  they 
cannot  be  diflinguiihed  from  the  commons  but  by  im- 
merfion  and  preiTure,  which  would  be  intolerably 
troublefome,  and  next  to  killing  the  bees,  and  not  at 
all  practicable  ?  All  that  could  be  done  would  be  to 
hope  the  bell,  that  there  were  little  drones  in  her  at 
any  time  of  the  year. 

"  I  fay,  if  a  queen  die  in  a  hive,  and  that  hive  have 
fome  new-laid  eggs  in  her,  or  fome  put  to  her,  in  cafe 
Ihe  have  none  of  her  own,  flie  will  nourilh  up  lome 
of  thefe  eggs  to  be  a  queen  to  herfelf:  and  alfo  by 
taking  out  a  queen  and  fome  commons  out  of  a  hive 
(without  a  fingle  drone,  large  or  fmall,)  and  put- 
ting them  In  an  empty  hive,  will  make  a  fwarm,  and 
the  old  liive  will  breed  herfelf  a  queen  again,  if  flie 
have  eggs  in  her." 

Dkone-F/i/,  a  two-winged  infei?t,  extremely  like  the 
common  drone  bee,  whence  alfo  the  name. 

DROPS,  In  Meteorologij,  fmall  fpherical  bodies 
which  the  particles  of  fluids  fpontaneoully  form  thera- 
lelves  into  ^vhen  let  fall  from  any  height.     Tiie  fpht- 


rical  figure,  the  Newtonian  philofophers  demonftrate  Browning, 
to  be  the  effeft  of  corpufcular  attradion  ;  for  confi-  » 
dering  that  the  attradive  force  of  one  fingle  particle 
of  a  fluid  is  equally  exerted  to  an  equal  diltance,  it 
mull  follow  that  other  fluid  particles  are  on  every  fide 
drawn  to  it,  and  will  therefore  take  their  places  at  an 
equal  dillance  from  it,  and  confequently  form  a  round 
fuperficies.  See  the  article  Attraction',  Fluid,  and 
Rain. 

Drops,  in  Medicine,  a  liquid  remedy,  the  dofe  of 
which  is  eftimated  by  a  certain  number  of  drops. 

Engli/h  Drops,  {^Gullie  Anghcatiit^  a  name  given  to 
a  chemical  preparation  efteemed  of  great  virtue  againll 
vapours  and  lethargic  affeftlons,  and  purchafed  at 
5000I.  by  King  Charles  II.  from  the  inventor  Dr  God- 
dard.  The  medicine  appeared  to  be  only  a  fplrit  drawn 
by  the  retort  from  raw  filk,  and  afterwards  reftified 
with  oil  of  cinnamon,  or  any  other  effential  oil;  and 
Tvas  in  reality  no  better  than  the  common  fal  volatile 
oleofum,  or  any  of  the  volatile  fplrits  impregnated  with 
an  effential  oil,  except  that  it  was  lefs  difagreeable  than 
any  of  them  to  the  tafle. 

DROPSY,  in  Medicine,  an  unnatural  colleftion  of 
water  In  any  part  of  the  body.  See  Medicine  Index. 
DROPWORT.  See  Filipendula,  Botany  Index: 
Water-DROPtroRT.  See  Oknanthe,  Botany  Index. 
DROSERA,  ROSSOLis,  or  Sun-Dew.  See  Botany 
Index. 

DROWNING,  fignlfies  the  extinftion  of  life  by  a 
total  immerfion  in  water. 

In  fome  refpedls,  there  feems  to  be  a  great  fimila- 
rity  between  the  death  occafioned  by  immerfion  in  wa- 
ter, and  that  by  llrangulation,  fuffocation  by  fixed 
air,  apoplexies;  epilepfies,  fudden  faintings,  violent 
fliocks  of  eleftricity,  or  even  violent  falls  and  bruifes. 
Phyficlans,  however,  are  not  agreed  with  regard  to  the 
nature  of  the  injury  done  to  the  animal  fyftem  in  any 
or  all  of  thefe  accidents.  It  is  indeed  certain,  that  in 
all  the  cafes  above  mentioned,  particularly  in  drown- 
ing, there  is  very  often  fuch  a  fufpenfion  of  the  vital 
powers  as  to  us  hath  the  appearance  of  a  total  extinc- 
tion of  them  ;  while  yet  they  may  be  again  fet  in  mo- 
tion, and  the  perfon  reftored  to  life,  after  a  much  longer 
fubmerfion  than  hath  been  generally  thought  capable 
of  producing  abfolute  death.  It  were  to  be  wilhed, 
however,  that,  as  it  Is  now  univerfally  alloived,  that 
drowning  Is  only  a  fufpenfion  of  the  aftion  of  the  vi- 
tal powers,  phyficlans  could  as  unanimoully  determine 
the  means  by  which  thefe  powers  are  fufpended  ;  be- 
caufe  on  a  knowledge  of  thefe  means,  the  methods  tQ 
be  ufed  for  recovering  drowned  perfons  mult  certainly 
depend. 

Dr  de  Haen,  ^vho  hath  written  a  treatife  on  this 
fubjeft,  afcribes  this  diverfity  of  opinion  among  the 
phyficians  to  their  being  fo  ready  to  draw  general  con- 
clufions  from  a  few  experiments.  Some,  having  never 
found  water  in  the  lungs,  have  thought  that  it  never 
was  there  ;  and  others,  from  Its  prcfence,  have  drawn 
a  contrary  conclufion.  Some  have  afcribed  the  deatli 
which  happens  in  cafes  of  drowning  to  that  fpecies 
of  apople.xy  which  arlfes  from  a  great  fulnefs  of  the 
ftomach.  But  this  opiHion  our  author  rejefls,  becaufe 
in  13  dogs  which  he  had  drowned  and  afterwards  dif- 
fered, no  figns  of  fuch  a  fulnefs  appeared.  Another 
ixafon  is  dra'.vn  from  the  want  of  the  coicmoii  marks 
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nrowinr.j.  of  apoplexy  on  the  diileclion  of  tlie  brain,  and  from 
^——v—'  jhj  actual  prefence  of  water  in  the  lungs.  He  is  of 
opinion,  that  the  death  of  drowned  perfons  happens 
in  conrequence  of  water  getting  into  the  lungs,  and 
flopping  the  blood  in  the  arteries.  He  tlien  dilcufl'es 
the  quellion  how  far  the  bloiving  of  air  into  the  lungs 
is  ufeful  in  recovering  drowned  people.  If  their  death 
is  to  be  afcribed  to  the  water  entering  the  lungs,  this 
pradlice,  he  obferves,  muft  be  hurtful,  as  it  will  in- 
creafe  the  preiTure  on  the  blood-veffels,  or  may  even 
force  the  water  into  them  ;  which,  on  the  authority 
of  Lewib's  experiments,  he  alleges  is  poirible.  But,  in 
fpite  of  this  reafoning,  he  afferts,  that  from  experience 
it  has  been  found  ufeful.  He  allows,  that  the  prac- 
tice of  fufpcnding  drowned  people  by  the  feet  muft  be 
liurtfiil,  by  determining  the  blood  too  much  to  the 
liead  ;  but  he  obferves,  that  remedies  in  fome  refpefls 
hurtful  may  be  ufed  ivhen  the  advantages  derived  from 
them  preponderate  ;  and  is  of  opinion,  that  the  prac- 
tice above  mentioned  may  be  ufeful  by  agitating  the 
vifcera  againft  each  other,  and  thus  renewing  their  mo- 
tions. Cutting  the  larynx  in  order  to  admit  air  more 
freely  to  the  lungs,  he  reckons  to  be  of  little  or  no 
life ;  but  acknowledges,  however,  that  it  may  fome- 
times  prove  beneficial  on  account  of  the  irritation  occa- 
fioned  by  the  operation. 

Dr  CuUen,  in  his  Letter  to  Lord  Cathcart  concern- 
ing the  recovery  of  perfons  drowned  and  feemingly 
dead,  tells  us,  that  "  From  the  dilTeftion  of  drowned 
men,  and  other  animals,  it  is  known,  that  ^cry  often 
the  water  docs  not  enter  into  the  cavity  of  the  lungs, 
nor  even  into  the  ftomach,  in  any  quantity  to  do  hurt 
to  the  fyftem  ;  and,  in  general,  it  is  known,  that,  in 
mofl;  cafes,  no  hurt  is  done  to  the  organization  of  the 
vital  parts.  It  is  therefore  probable,  that  the  death 
which  enfues,  or  feems  to  enfue,  in  drowned  perfons, 
is  owing  to  the  floppage  of  refpiration,  and  to  the 
ceafing,  in  confequence,  of  the  circulation  of  the  blood, 
whereby  the  body  lofes  its  heat,  and,  with  that,  the  ac- 
tivity of  the  vital  principle." 

In  the  Phil.  Tranf.  vol.  Ixvi.  Mr  Hunter  gives  the 
following  theory.  The  lols  of  motion  in  drowning 
feems  to  arife  from  the  lofs  of  refpiration  •,  and  the  im- 
mediate eftecl  this  has  upon  the  other  vital  motions  of 
the  animal,  at  leaft  this  privation  of  breathing,  ap- 
pears to  be  the  firft  caufe  of  the  heart's  motion  ceafing. 
It  is  moft  probable,  therefore,  Mr  Hunter  obferves, 
that  the  reftoration  of  breathing  is  all  that  is  neceflary 
to  reftore  the  heart's  motion  ;  for  if  a  fufficiency  of 
life  ftill  remains  to  produce  that  effeft,  we  may  fup- 
pofe  every  part  equally  ready  to  move  the  very  inftant 
in  which  the  aflion  of  the  heart  takes  place,  their  ac- 
tions depending  fo  much  upon  it.  \VTiat  makes  it  very 
probable,  that  the  principal  effefl  depends  upon  throw- 
ing air  into  the  lungs,  is,  that  children  in  the  birth, 
when  too  much  time  has  been  fpent  after  the  lofs  of 
that  life  which  is  peculiar  to  the  foetus,  lofe  altogether 
the  difpofition  for  the  new  life.  In  fuch  cafes  there  is 
a  total  fufpenfion  of  the  aflions  of  life  ;  the  child  re- 
mains to  all  appearance  dead  ;  and  would  die,  if  air 
was  not  thrown  into  its  lungs,  and  the  firft  principle 
of  aftion  by  that  means  reftored.  To  put  this  in  a 
clearer  right,  Mr  Hunter  gives  the  refult  of  fome  ex- 
periments made  on  a  dog  in  1755. — A  pair  of  double 
bellows  were  provided,  which  were  fo  conftru6led,  that 
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by  one  afllon  air  was  tlirown  into  the  lungs,  and  by  Drowning. 
the  other  the  air  ^vas  fucked  out  which  had  been  — v~— ' 
thrown  in  by  the  former,  without  mi-ving  them  toge- 
ther. The  muzzle  of  thefe  bellows  was  fixed  into  the 
trachea  of  a  dog,  and  by  working  them  he  ivas  kept 
perfectly  alive.  While  this  artificial  breathing  was 
going  on,  the  fternum  was  taken  off,  fo  that  the  heart 
and  lungs  were  expoted  to  view.  The  heart  then  con- 
tinued to  aft  as  before,  only  the  frequency  of  its  ac- 
tion ivas  greatly  increafed.  Mr  Hunter  then  ftopped 
the  motion  of  the  bellows  ;  and  obferved  that  the  con- 
traftion  of  the  heart  became  gradually  weaker  and  lefs 
frequent,  till  it  left  off  moving  altogether  ;  but  by  re- 
newing the  operation,  the  motion  of  the  heart  alio  re- 
vived, and  foon  became  as  ftrong  and  frequent  as  be- 
fore. This  procefs  was  repeated  upon  the  fame  dog 
ten  times  j  fometimes  ftopping  for  five,  eiglit,  or  ten 
minutes.  Mr  Hunter  obferved,  that  every  time  he 
left  off  working  the  bellows,  the  heart  became  ex- 
tremely turgid  with  blood,  and  the  blood  in  the  left 
fide  became  as  dark  as  that  in  the  right,  wliich  was 
not  the  cafe  when  the  bellows  were  working.  Thefe 
fituations  of  the  animal,  he  obfenes,  feem  to  be  ex- 
a£lly  fimilar  to  drowning. 

Dr  Edmund  Goodwin,  in  a  treatife  lately  publifhed 
on  this  fubjeft,  has  endeavoured  to  afcertain  the  effecls 
of  fubmerfion  upon  living  animals  in  a  more  accurate 
manner  than  had  hitherto  been  done.  His  firft  care 
was  to  determine  the  fymptoms  which  took  place  be- 
fore death  ;  and  to  obferve  thefe,  he  procured  a  large 
glafs  bell  in  which  the  animals  were  to  be  inimerfed. 
Having  inverted,  and  filled  this  with  water,  he  put  in- 
to it  feveral  cats,  dogs,  rabbits,  and  fmaller  animals, 
confining  them  among  the  water  till  they  were  appa- 
rently  dead.  In  thefe  experiments  he  obfer\-ed,  that 
immediately  after  fubmerfion  the  pulfe  became  weak 
and  frequent  ;  there  was  an  apparent  anxiety  about 
the  breaft,  and  ftruggling  to  reUeve  it.  In  thele  ftrug- 
gles  the  animal  rofe  to  the  top  of  the  water,  throwing 
out  a  quantity  of  air  from  the  lungs.  After  this  the 
anxiety  increafes,  the  pulfe  becomes  weaker,  and  the 
ftruggles  more  violent  j  he  riies  again  to  the  furface, 
throws  out  more  air  from  the  lungs,  and  in  his  efforts 
to  infpire,  a  quantity  of  water  commonly  paffes  into 
the  mouth.  The  fldn  about  the  face  and  lips  then 
becomes  blue,  the  pulfe  ceafes,  the  fphinfters  are  re- 
laxed, and  the  animal  falls  dov\Ti  is-ithout  fenfe  or  mo- 
tion. On  differing  the  bodies  of  drowned  animals,  our 
author  met  with  the  following  appearances :  I .  The 
external  furface  of  the  brain  was  darker,  but  the  veffels 
of  it  were  not  more  turgid  than  ufual,  nor  was  there 
any  appearance  of  extravafation.  2.  The  pulmonary 
arteries  and  veins  were  filled  with  black  blood,  and  the 
lungs  themfelves  contained  fome  frothy  liquor.  3.  Not- 
withftanding  thofe  fymptoms,  the  right  auricle  and 
ventricle  were  ftill  contraifting  and  dilating  ;  the  left 
finas  venofus  and  auricle  moving  feebly,  but  the  left 
ventricle  at  reft.  4.  The  right  and  left  auricles  of  the 
heart,  the  right  ventricle,  and  the  left  finus  venofus, 
were  filled  with  black  blood  ;  but  the  laft  ventricle 
only  half  filled  ^vith  the  fame,  and  a  quantity  of  the 
fame  black  blood  was  alfo  contained  in  the  fmaller 
branches  of  the  arteries  proceeding  from  the  left  ven- 
tricle. 

This  Inveftigatjon  was  followed  by  a  moft  careful 
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Drowning  and  ingenious   inquiry  concerning    the    caufes  of    the 
•  fymptoms  already  related.       To    find  out  whether  or 

not  the  entrance  of  water  into  the  lungs  was  the  caufe, 
or  whether  water  really  entered  the  lungs  in  thefe  cafes 
or  not,  he  drowned  leveral  animals  among  ink  ;  and 
"by  infpecling  their  bodies,  found,  that  though  water 
really  did  enter,  it  was  in  fuch  fmall  quantity  that  it 
could  not  be  luppofed  capable  of  producing  inch  vio- 
lent efl'eds.  To  aicertain  this,  however,  more  exaifl- 
)y  than  could  be  done  by  the  ink,  he  drowned  other 
animals  in  quickfilver  ;  which,  by  realon  of  its  not  be- 
ing mifcible  with  the  animal  fluids,  could  be  more  ac- 
curately collefted.  Ey  thele  it  appeared  that  no  more 
than  five  drachms  of  the  fluid  in  which  a  cat  was  im- 
merfed  entered  her  lungs  in  the  time  of  drowning  ; 
and  to  determine  whether  or  not  this  could  be  the  oc- 
cafion  of  the  animal's  death,  he  made  the  following 
experiment  :  Having  confined  a  cat  in  an  ereft  pofture, 
he  made  a  fmall  opening  in  the  trachea,  by  cutting 
one  of  the  cartilaginous  rings  ;  and  through  this  open- 
ing he  introduced  two  oimces  of  water  into  the  lungs. 
The  only  confequences  were  a  difficulty  of  breathing 
and  weak  pulfe  ;  but  ihefe  foon  abated,  and  it  lived  fe- 
veral  hours  afterwards  without  any  apparent  inconve- 
nience. On  ftrangling  it  he  found  two  ounces  and  a 
half  of  water  in  the  lungs.  On  repeating  the  experi- 
ment with  other  fluids,  he  found  the  difficulty  of 
breathing  and  alteration  in  the  pulfe  fomewhat  great- 
er ;'  but  in  thefe  inftances  alfo  they  abated  in  a  few 
hours ;  and  when  the  animals  were  ftrangled,  the  lungs 
were  found  to  contain  four  ounces  of  fluid. 

From  all  thefe  experiments  Dr  Goodwyn  draws  the 
following  conclufion  :  i.  "  A  fmall  quantity  of  fluid 
ufually  paiTes  into  the  lungs  in  drowning.  2.  This 
■water  enters  the  lungs  during  the  efforts  to  infpire  ; 
•and  piixing  with  the  pulmonary  mucus,  occafions  the 
frothy  appearance  mentioned  by  authors.  3.  The 
whole  of  this  fluid  in  the  lungs  is  not  fufticient  to  pro- 
duce the  changes  that  take  place  in  drowning.  And 
hence  it  follows,  that  the  water  produces  all  the  chan- 
ges that  take  place  in  drowning  tnt/irec?///,  by  exclud- 
ing the  atmoipheric  air  from  the  lungs."  This  natu- 
rally leads  to  an  inveftigation  of  the  ules  of  refpiration, 
and  the  effecls  of  the  air  upon  the  blood  and  lungs  in 
that  aftion,  ivhich  our  author  traces  with  great  accu- 
racy and  very  convincing  experiments.  He  begins 
with  attempting  to  determine  the  quantity  of  air  drawn 
in  at  each  infpiration,  with  the  proportional  quantity 
left  after  expiration.  The  experiments  by  which  he 
endeavoured  to  afcertain  thefe  quantities  feem  to  be 
more  uncertain  than  the  others,  as  indeed  there  are  not 
data  fufficient  for  them.  From  fuch  as  he  had  an  op- 
portunity of  making,  however,  the  following  conclu- 
fions  were  deduced  :  I.  "The  lungs  contain  IC9  cubic 
inches  of  air  after  a  complete  expiration  ;  and  this 
quantity  receives  an  additional  quantity  of  14  cubic 
inches  during  eacli  infpiration.  2.  The  dilatation  of 
the  lungs  after  expiration  is  to  their  dilatation  after 
infpiration  as  109  to  123.  3.  The  blood  circulates 
through  the  pulmonary  veflels  in  all  the  degrees  of  na- 
tural refpiration.  4.  The  circulation  through  them, 
after  expiration,  is  fufliciently  free  to  keep  up  the  health 
ofthefjftem." 

The  laft  part  of   our  author's  inquiry,  viz.  concern- 
ing the  chemical  changes  produced  in  the  air  by  refpi- 


ration, and  the  effeiSs  of  the  air  upon  the  blood  itfelf,  Dro  wning. 
falls  naturally  to  be  confidered  under  the  article  Re-  «  ' 
SPIRATION  :  fo  that  here  we  (hall  only  obferve  in  ge- 
neral, that  his  experiments  evidently  iliow  that  the 
difeafe  produced  by  droivning  arifes  entirely  from  the 
exclufion  of  the  atmoipheric  air  or  its  dephlogiftlcated 
part ;  for  which  reafon  he  recommends  inflating  the 
lungs  with  that  kind  of  air  in  preference  to  any- 
other. 

From  thefe  different  views  of  this  matter,  phyficians 
have  differed  coniiderably  in  their  account  of  the  me- 
thods to  be  followed  in  attempting  the  recovery  of 
drowned  perfons.  De  Haen  recommends  agitation  of 
all  kinds  ;  every  kind  of  llimulus  applied  to  the  mouth 
nofe,  and  redura ;  bleeding  ;  heat,  both  by  warm  clothes 
and  warm  water;  blowing  air  into  the  trachea  ;  flimu- 
lants,  fuch  as  bllfters,  warm  allies,  &c.  applied  to  the 
head,  ankles,  thighs,  pit  of  the  flomach,  and  other 
parts. 

Dodlor  CuUen's  obfervatlons  on  this  fubjeft  are  as 
follow — "  With  refpeft  to  the  particular  means  to  be 
employed  for  the  recovery  of  dromied  perfons,  it  is  to 
be  obferved.  In  the  firft  place,  That  fuch  as  were  re- 
commended and  praftifed,  upon  a  fuppofitlon  that  the 
fuffocation  was  occafioned  by  the  quantity  of  water 
taken  into  the  body,  and  therefore  to  be  evacuated 
again,  were  very  unhappily  advlfed.  The  hanging  up 
of  perfons  by  the  heels,  or  fetting  them  upon  the  crown 
of  the  head,  or  rolling  the  body  upon  a  cafk,  were  ge- 
nerally praftifed,  upon  a  fuppofitlon  altogether  falfe  ; 
or  upon  the  fuppofitlon  of  a  cafe  which,  if  real,  is  ap- 
prehended to  be  irrecoverable.  At  the  fame  time, 
thele  praftices  were  always  attended  with  the  danger 
of  burfling  fome  velTels  in  the  brain  or  lungs,  and  of 
rendering  thereby  fome  cafes  inciurable  that  were  not 
fo  from  the  dro\vning  alone.  All  fuch  practices, 
therefore,  are  now  very  properly  difapproved  of  and 
forbidden. 

"  In  thofe  cafes  in  which  the  body  has  not  been  long 
in  the  water,  and  in  which  therefore  the  natural  heat 
is  not  entirely  extinguiilied,  nor  the  irritability  of  the 
moving  fibres  very  greatly  impaired.  It  is  poffible  that 
a  good  deal  of  agitation  of  the  body  may  be  the  only 
means  neteffary  to  rellore  the  adtion  of  the  vital  or- 
gans ;  but  in  other  cafes,  where  the  heat  and  irritabi- 
lity have  ceafed  to  a  greater  degree,  it  is  to  me  very 
doubtful  if  much  agitation  can  be  iafe,  and  If  any  de- 
gree of  it  can  be  ufeful,  till  the  heat  and  irritability 
are  in  fome  meafure  reftored.  In  all  cafes,  any  violent 
conculiion  cannot  be  fafe,  and,  I  believe,  is  never  ne- 
ceffary.  It  may  be  proper  here  to  obferve  alfo,  that 
in  tranfporting  the  body  from  the  place  where  it  is 
taken  out  of  the  water,  to  the  place  where  it  may  be 
neceffary  for  applying  the  proper  means  of  its  recove- 
ry, all  polfures  expofing  to  any  improper  comprefTion, 
as  that  of  the  body's  being  carried  over  a  man's  if-.oul- 
der,  are  to  be  avoided.  The  body  is  to  be  kept 
flretched  out,  with  the  head  and  upper  parts  a  little 
raifed  ;  and  care  is  to  be  taken  to  avoid  the  neck's  be- 
ing bent  much  forward.  In  this  manner,  laid  upon 
one  fide,  and  upon  fome  Itraw  in  a  cart,  it  may  be  mod 
properly  conveyed  ;  and  the  agitation  which  a.pretty 
brilk  motion  of  the  cart  may  occafion,  will,  in  moll 
cafe«,  do  no  harm. 

"  From  the  account  I  have  given  abov;  of  tl'r  c- 
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nrowning.  fes,  or  of  the  appearances,  of  deatli  in  tliowned  per- 
*~~"  fons,  it  is  evident,  that  the  iiiil  ftep  to  be  taken  for 
their  recovery  i^;  to  reliore  the  heat  of  the  body,  which 
js  abfolutely  neccfl'ary  to  the  aftivity  of  tlie  moving  fi. 
bres.  For  tliis  purpofe,  the  body,  as  fooii  as  pollVble, 
is  to  be  Ifrippjd  of  its  wet  clothes,  to  be  well  dried, 
and  to  be  wrapped  up  in  dry,  and  (if  poflible)  warm, 
coverings  :  and  it  is  to  be  wilhed,  in  all  cafes,  as  foon 
as  the  report  of  a  perfon's  being  drowned  is  heard,  that 
blankets  ihould  be  immediately  carried  to  the  water 
iide  ;  fo  that,  as  foon  as  tlie  body  is  got  out  of  the  wa- 
ter, the  change  of  covering  jull  now  mentioned  may 
be  inftantly  made  ;  or,  if  the  body  has  been  naked 
'when  drowned,  that  it  may  be  immediately  dried,  and 
defended  againif  the  cold  of  the  air.  Beiides  covering 
the  body  with  blankets,  it  will  be  further  of  advantage, 
if  it  can  be  ione  without  lofs  of  time,  to  cover  the 
drowned  body  with  a  warm  fliirt  or  waiftcoat  immedi- 
ately taken  from  a  hving  perfon. 

"  When,  at  the  time  of  a  perfon's  being  drowned, 
it  happens  that  the  fun  (liines  out  very  hot,  I  think 
there  can  be  no  better  means  of  recovering  the  heat, 
than  by  expofmg  the  naked  body,  in  every  part,  to 
the  heat  of  the  fun  ;  while,  at  the  fame  time,  all  other 
means  neceffary  or  ufeful  for  the  recovery  of  life  are 
alfo  employed. 

"  When  the  heat  of  the  fun  cannot  be  employed,  the 
body  fhould  be  immediately  tranfported  to  the  neareft 
houfe  that  can  be  got  convenient  for  the  purpofe :  the 
£tteft  will  be  one  that  has  a  tolerably  large  chamber, 
in  which  a  fire  is  ready,  or  can  be  made  ;  and  it  pofli- 
ble, the  houfe  Ihould  afford  another  chamber,  in  which 
alfo  a  fire  can  be  provided. 

"  When  the  dro^vned  body  is  brought  into  fuch 
houfe,  and  care  is  at  the  fame  time  taken  that  no  more 
people  are  admitted  than  are  abfolutely  neceffary  to  the 
fervice  of  the  drowned  perfon,  every  endeavour  muft  be 
immediately  employed  for  recovering  the  heat  of  the 
body,  and  that  by  different  meafures,  as  circumftances 
fhall  direft. 

"  If,  in  the  neighbourhood  of  the  place,  there  be 
any  brewery,  diftillery,  dyery,  or  fabric  which  gives 
an  opportunity  of  immediately  obtaining  a  quantity  of 
warm  water  and  a  convenient  veffel,  there  is  nothing 
more  proper  than  immerfing  the  body  in  a  warm  bath. 
Even  where  a  fufficient  quantity  of  warm  water  can- 
not be  had  at  once,  the  bath  may  be  flill  praftifed,  if 
the  accident  has  happened  in  or  very  near  a  town  or 
village,  when  a  great  many  fires  may  be  at  once  em- 
ployed in  heating  fmall  quantities  of  water ;  for  in 
this  way  the  neceffary  quantity  may  be  foon  obtained. 
To  encourage  this  praftice,  it  is  to  be  obferved,  that 
one  part  of  boiling  ivater  is  more  than  fufficient  to 
give  the  neceffary  heat  to  two  parts  of  fpring  or  fea 
water,  as  it  is  not  proper  to  apply  the  bath  at  firft  ve- 
ry warm,  nor  even  of  the  ordinary  heat  of  the  human 
body,  but  fomewhat  under  it ;  and,  by  the  addition  of 
ivarm  Tvater,  to  bring  it  gradually  to  a  heat  very  little 
above  it. 

"  If  the  drowned  body  be  of  no  great  bulk,  it  may 
be  conveniently  ^varmed  by  a  perfon's  lying  do^vn  in 
bed  with  it,  and  taking  it  near  to  their  naked  body, 
changing  the  pofition  of  it  frequently,  and  at  the 
iame  time  chafing  and  rubbing  with  warm  cloths  the 


parts  whicli  arc  not  immediately  applied  to  their  warm  nro*Riiig, 
body.  — — y— r 

"  If  none  of  thele  meafures  can  be  conveniently 
praftifcd,  the  body  is  to  be  laid  upon  a  bed  before  a 
moderate  fire,  and  frequently  turned,  to  expofe  the 
diiFerent  parts  of  it  ;  and  thus,  by  the  heat  of  the  fire 
gradually  applied,  and  by  rubbing  the  body  well  with 
coarle  towels,  or  other  cloths  well  warmed,  pains  are 
to  be  taken  for  relloring  its  heat.  This  Avill  be  pro- 
moted by  warm  cloths  applied  and  frequently  renewed 
under  the  hams  and  armpits  ;  and  by  hot  bricks,  or 
bottles  of  warm  water,  laid  to  the  feet. 

"  In  the  praftice  of  rubbing,  it  has  been  propofed 
to  moiften  the  cloths  applied  with  camphorated  fpirits, 
or  other  fuch  ilimulating  fubllances ;  but  I  think  this 
muft  prove  an  impediment  to  the  rubbing  5  and  I  would 
not  recomraend  any  praftice  of  this  kind,  except,  per- 
liaps,  the  application  of  the  vinous  fpirits  of  ial  ammo- 
niac to  the  wrills  and  ankles  only. 

"  For  recovering  the  heat  of  the  body,  it  has  been 
propofed  to  cover  it  all  over  with  warm  grains,  afhes, 
fand,  or  fait  ;  and  where  thefe,  fufficiently  -ivarm,  are 
ready  at  hand,  they  may  be  employed  ;  but  it  is  very 
feldom  they  can  be  obtained,  and  the  application  might 
often  interfere  with  other  meafures  that  may  be  necef- 
fary. All  therefore  that  I  can  propofe  with  refpetl 
to  the  life  of  thefe,  is  to  obferve,  that  bags  of  warm 
and  dry  fait  may  be  amongft  the  moft  convenient  ap- 
plications to  the  feet  and  hands  of  drouncd  perfons  ; 
and  the  quantity  neceffary  for  this  purpofe  may  be  got 
pretty  qiuckly  by  heating  the  fait  in  a  frying  pan  over 
a  common  fire. 

"  While  thefe  meafures  are  taking  for  recovering  the 
heat,  means  are  at  the  fame  time  to  be  employed  for 
relloring  the  aflion  of  the  moving  fibres.  It  is  well 
known,  that  the  inteftines  are  the  parts  of  the  body 
which,  both  from  their  internal  fituation  and  peculiar 
conftitution,  retain  the  longeft  their  irritability  ;  and 
therefore,  that,  in  drowned  perfons,  ftimulants  applied 
may  have  more  effeft  upon  the  inteftines  than  upon 
other  parts.  The  aftion,  therefore,  of  the  inteftines 
is  to  be  fupported  or  renewed  as  foon  as  poffible ;  as 
the  reftoring  and  fupporting  the  aftion  of  fuch  a  con- 
fiderable  portion  of  moving  fibres  as  thofe  of  the  intef- 
tines, muft  contribute  greatly  to  reftore  the  aftivity  of 
the  whole  fyftem. 

"  For  exciting  the  aflion  of  the  inteftines,  the  moft 
proper  mean  is,  the  application  of  their  ordinary  ftimu- 
lus  of  dilatation  ;  and  this  is  moft  effedually  applied, 
by  forcing  a  quantity  of  the  air  into  them  by  the  fun- 
dament. Even  the  throning  in  cold  air  has  been  found 
ufeful  :  but  it  will  certainly  be  better  if  heated  air  can 
be  employed  ;  and  further,  if  that  air  can  be  impreg- 
nated with  fomething  ^vhich,  by  its  acrimony  alfo  may 
be  powerful  in  ftimulating  tlie  inteftines. 

"  From  all  thefe  confiderations,  the  fmoke  of  burning 
tobacco  has  been  m.oft  corartionly  apphed,  and  has  up- 
on many  occafions  proved  very  effeftual.  This  will  be 
moft  properly  thro^vn  in  by  a  particular  apparatus, 
^vhich,  for  other  purpofes  as  well  as  this,  ftiould  be  in 
the  hands  of  every  furgeon  •,  or  at  leaft  ftiould,  at  the 
public  expence,  be  at  hand  in  every  part  of  the  coun- 
try where  drownings  are  likely  to  happen.  With  re- 
gard to  the  ufc  of  it,    I   have    to   obferve,    that  till 
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.  tlie  tobacco  is  kindled  in  a  confiderablc  quantity,  a 
'  great  deal  of  cold  air  is  blown  through  the  box  and 
tube  ;  and  as  that,  as  hinted  aboyc-,  is  not  fo  proper, 
care  fhould  be  taken  to  have  the  tobacco  very  well 
kindled,  and  to  blow  through  it  very  gently,  till  the 
heated  fmoke  only  palTes  through.  If  upon  certain 
occafions,  the  apparatus  referred  to  (liould  not  be  at 
hand,  the  meafure  however  may  be  executed  by  a  com- 
mon tobacco  pipe,  in  the  following  manner  ;  A  com- 
mon glyfter  pipe,  that  has  a  bag  mounted  upon  it,  is 
to  be  introduced  into  the  fundament,  and  the  mouth  of 
tlie  bag  is  to  be  applied  round  the  fmall  end  of  a  to- 
bacco pipe.  In  the  bowl  of  this,  tobacco  is  to  be  kind- 
led ;  and,  cither  by  a  playing  card  made  into  a  tube 
and  applied  round  the  mouth  of  the  bowl,  or  by  apply- 
ing upon  this  the  bowl  of  another  pipe  that  is  empty, 
and  blowing  through  it,  the  fmoke  may  be  thus  forced 
into  the  intellines,  and,  in  a  little  time,  in  a  conlider- 
able  quantity. 

"  If  none  of  thefe  means  for  throwing  in  the  fmoke 
can  be  employed,  it  may  be  ufeful  to  injeit  warm  water 
to  the  quantity  of  three  or  four  Englilh  pints.  This 
may  be  done  by  a  common  glyller  bag  and  pipe,  but 
better  by  a  large  fyringe  ;  and  it  may  be  ufeful  to  dif- 
lolve  in  the  water  lome  common  fait,  in  the  proportion 
of  half  an  ounce  to  an  Englifli  pint  ;  and  alio,  to  add 
to  it  fome  wine  or  brandy. 

"  While  thefe  meafures  for  recovering  the  heat  of 
the  body  and  the  afti\'ity  of  the  moving  fibres  are  em- 
ployed, and  efpecially  after  they  have  been  employed 
for  lome  time,  pains  are  to  be  taken  to  complete  and 
.^nilli  the  buiinefs,  by  relloring  the  action  of  the  lungs 
and  heart, 

"  On  this  fubjeft,  I  am  obliged  to  my  learned  and 
ingenious  colleague  Dr  Monro,  vvho  has  made  fome 
experiments  for  afcertaining  the  beft  manner  of  in- 
flating the  lungs  of  drowned  perfons.  By  thefe  expe- 
riments he  finds  it  may  be  more  conveniently  done  by 
blowing  into  one  of  the  noftrils,  than  by  blowing  into 
the  mouth.  For  blowing  into  the  noltril,  it  is  necef- 
fary  to  be  provided  with  a  wooden  pipe,  fitted  at  one 
extremity  for  filling  the  noftril,  and  at  the  other  for 
being  blown  into  a  perfon's  mouth,  or  for  receiving 
the  pipe  of  a  pair  of  bellows,  to  be  emp'  >yed  for  the 
fame  purpofe.  Doftor  Monro  finds,  that  a  perfon  of 
ordinary  Ifrength  can  blow  into  fuch  a  pipe,  with  a 
fuflicient  force  to  inflate  the  lungs  to  a  confiderable 
degree  ;  and  thinks  the  warm  air  from  the  lungs  of  a 
living  perfon  will  be  moft  conveniently  employed  at 
firft  •,  but  when  it  is  not  foon  efleclual  in  leiloring  the 
refpiration  of  the  drowned  perfon,  and  that  a  longer  con- 
tinuance of  the  inflation  is  nccelTary,  it  may  be  proper 
to  employ  a  pair  of  bellows,  large  enough  at  once  to 
contain  the  quantity  of  air  neceilary  to  inflate  the  lungs 
to  a  due  degree. 

"  Whether  the  blowing  in  is  done  by  a  perfon's 
;nouth,  or  by  bellows,  Dr  Monro  obferves,  that  the 
air  is  ready  to  pafs  by  the  gullet  into  the  Itomach  ;  but 
that  this  may  be  prevented,  by  prelTnig  the  lower  part 
of  the  larynx  backwards  upon  the  gullet.  To  perfons 
of  a  little  knowledge  in  anatomy,  it  is  to  be  obfer- 
ved,  that  the  preiTure  ftiouid  be  only  upon  the  cri- 
coid cartilage,  by  which  the  gullet  may  be  flraiten- 
ed,  while  the  paffage  through  the  laryn.^  is  not  inter- 
rupted. 
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When,  by  blowing  thus  into  the  noftrils,  it  can  be  Lr;it-irn;; 
perceived,  by  the  raifing  of  the  chcft  or  belly,  that  the  " 
lungs  are  filled  with  air,  the  blowing  in  fliould  ceafe  ; 
and  by  preiTmg  the  brealt  and  belly,  the  air,  received 
into  the  lungs  lliould  be  again  expelled  ;  then  the  blow- 
ing and  expulfion  (hould  be  again  repeated;  and  thus 
the  praclice  is  to  be  continued,  fo  as  to  imitate,  as  ex- 
aftjy  as  poflible,  the  alternate  motions  of  natural  refpi- 
ration. 

"  It  is  hardly  neceflary  to  obferve,  that  when  tlie 
blowing  into  the  noflril  is  praftiled,  the  other  nollril  and 
the  mouth  (hould  be  accurately  clofed. 

"   If  it  ftould  happen,  that   in   this   practice  the   air  *" 

does  not  feem  to  pafs  readily  into  the  lungs,  Doftor 
Monro  informs  me  it  is  very  praflichble  to  introduce 
direiSlly  into  the  glottis  and  trachea  a  crooked  tube, 
fuch  as  the  catheter  ufed  for  a  male  adult.  For  this 
he  offers  the  following  direflions  :  The  furgeon  (hould 
place  himfelf  on  the  right  fide  of  the  patient  ;  and,  in- 
troducing the  fore  finger  of  his  left  hand  at  the  right 
corner  of  the  patient's  mouth,  he  (liould  pu(h  the  point 
otit  behind  the  epiglottis;  and  ufing  this  as  a  directory, 
he  may  enter  the  catheter,  which  he  holds  in  his  right 
hand,  at  the  left  corner  of  the  patient's  mouth,  till  the 
end  of  it  is  paffed  beyond  the  point  of  his  fore  finger ; 
and  it  is  then  to  be  let  fall,  rather  than  pudied  into  the 
glottis ;  and  through  this  tube,  by  a  proper  fyringe  ap- 
plied to  it,  air  may  be  with  certainty  blown  into  the 
lungs.  I  obferve,  that  fome  fuch  meafure  had  been  pro- 
pofed  by  Monf.  le  Cat  in  France  ;  but  I  have  not  learned 
that  it  has  ever  been  put  in  practice,  and  I  am  afraid  it 
may  be  attended  with  feveral  difficulties,  and  mud  be  left 
to  the  dilcretion  of  furgeons  who  may  be  properly  pro- 
vided  and  inflrudled  for  this  purpofe. 

"  For  throwing  air  with  more  certainty  into  the 
lungs,  it  has  been  propoled  to  open  the  windpipe  in 
the  fame  manner  as  is  done  in  the  operation  which  the 
furgeons  call  bronchotomy,  and  by  this  opening  to  blow 
into  the  lungs ;  and  when  the  blowing  into  the  noftril 
does  not  feem  to  fucceed,  and  a  ikilful  operator  is 
at  liand,  I  allow  that  the  meafure  may  be  tried ; 
but  I  can  hardly  fuppofe  that  it  will  be  of  any  ad- 
vantage when  the  blowing  in  by  the  noftril  has  entire- 
ly failed, 

"  It  is  to  be  hoped,  that  by  blowing  into  the  lungs  one 
way  or  other,  even  a  quantity  of  water  which  had  been 
taken  into  the  limgs  may  be  again  waftied  out  ;  and 
the  fame  feems  to  be  the  only  effei5lual  means  of  wa(h- 
ing  out  that  frothy  matter  which  is  found  to  fill  the 
lungs  of  drowned  perfons,  and  which  proves,  if  I  mif- 
take  not,  the  moft  common  caufe  of  their  mortal  fuflfo- 
cation.  This  praftice,  therefore,  is  to  be  immediately 
entered  upon,  and  very  afTiduoully  continued  for  an  hour 
or  two  together, 

"  I  have  now  mentioned  the  meafures  chiefly  to  be 
purfued  and  depended  upon  for  the  recovery  of  drowned 
perfons ;  but  muft  ftill  mention  fome  others  that  may 
prove  confiderable  helps  to  it. 

"  One  of  thele  is,  the  opening  the  jugular  veins,  to 
relieve  the  congeftion  which  almoft  conftantly  occurs 
in  the  veins  of  the  head,  and  is  probably  a  frequent 
caufe  of  the  death  of  drowned  perfons.  For  relieving 
this  congeftion,  the  drawing  fome  blood  from  the  ju- 
gulars, very  early,  may  certainly  be  of  fervice  ;  and  it 
will  be  particvilarly  indicated  by  the  livid  and  purple 
U  u  colour 
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Xi'o-.T;i!n5;.  colour  of  the  face.  It  may  even  be  repeated,  accord- 
'  *  ing  to  the  eftecl  it  feeiv.-s  to  have  in  taking  eft'  that  fuf- 
ftiiion  ;  but  \^■hen  t!ie  drour.eJ  perfon  is  in  fome  m;E- 
fure  recovered,  and  feme  motion  of,  the  blood  is  re- 
ilored,  it  will  be  proper  to  be  very  cautious  in  makin;; 
this  evacuation,  ar.d  at  lead  to  take  care  not  to  pufli  it 
fo  far  as  to  v.-eakeii  too  much  the  recovering,  but  ilill 
weak,  pov.-ers  of  life. 

"  Another  meafure  for  recovering  the  aflivity  of  the 
vital  principle,  is  the  application  of  certain  ftimulants 

■  to  the  more  fenfible  parts  of  the  body,  fuch  as  holding 

•    the   quicklime   ipirit  of  fal  ammoniac  to  the  nofe,  or 

putting  a  little  of  it  upon  a  rag  into  the  noflrils.     It 

■has  been  ufual  to  pour  fome  liquids  into  the  mouth  ; 
but  it  is  dangerous,  to  pour  in  'any  quantity  of  liquid, 
till  it  appear  that  the  poiver  of  fwallowing  is  in  Ibnie 
meafure  reftored. 

"  When  a  furgeon  is  at  hand,  and  is  provided  with 
proper  apparatus,  a  crooked   pipe  may   be  introduced 

•  into  the  gullet  ;  and  by  this  a  gill  or  tv.-o  of  warm  mne 
may  be  poured  down  into  the  flomach,  and  probably 
with  advantage.  But  when  no  fuch  apparatus  is  at 
hand  or  furgeon  to  employ  it,  and  the  power  of  fwal- 
lowing is  full  doubtful;  the  trial  of  pouring  liquids  in- 
to the  mouth  fliould  be  made  by  a  fmall  quantity  of 
warm  water  alone  •,  and  when,  from  fuch  trial,  the 
power  of  fwallowing  ihall  appear  to  be  recovered,  it 

'  may  then  be  allowable  to  favour  the  further  recovery 
of  the  perfon,  by  pouring  in  fome  wine  or  brandy. — 
In  fhort,  till  fome  marks  of  the  recovery  of  Avallcw- 
ing  and  refpiration  appear,  it  will  not  be  fafe  to  apply 
any  ftimulants  to  the  mouth  ;  excepting  that  of  a  few 
drops  of  fome  acrid  fubflance  to  the  tongue,  and 
ivhich  are  not  of  bulk  enough  to  flide  back  upon  the 
glottis  :  I  can  think  of  no  ftimulant  more  convenient- 
ly and  fafely  to  be  applied  to  the  mouth  and  noflrils, 
than  a  moderate  quantity  of  tobacco  fmoke  blown  into 
them. 

"  Though  I  do  not  imagine  tliat  drowned  perfon  s 
are  ever  huit  by  the  quantity  of  water  taken  into  their 
ilomach,  yet,  as  a  ftirnulus  applied  to  the  flomach, 
and  particularly  as  the  aftion  of  vomiting  proves  u 
iluTiulus  to  the  whole  fyllem,  I  can  have  no  objeftion 
to  the  Fi"cnch  praclice  of  throwing  in  an  emeti'c  as 
foon  as  any  fivallowing  is  rellored.  For  this  pur- 
pofe,  1  would  iuccelTively  throw  in  fome  tea-fpoonfuls 
of  the  ipecacuanha  uinc  ;  and  when  it  does  not  in- 
terfere with  other  necefl'ary  meafures,  the  fauces  may 
be  gently  irritated  by  an  oiled  feather  thrull  into 
them. 

"  With  regard  to  the  ftimulants,  I  muft  conclude 
with  obferving,  That  when  a  body  has  lain  but  for  a 
fliort  time  in  the  water,  and  that  therefore  its  heat 
and  irritability  are  but  little  impaired,  the  application 
of  ftimulants  alone  has  been  often  found  effeclual  for 
the  recovery  :  but  on  the  contrary,  %vhen  the  body 
has  lain  long  in  the  water,  and  the  heat  of  it  is  very 
much  cxtinguiflied,  the  application  of  any  other  ftimu- 
lants than  that  of  tobacco  fmoke  to  the  inteftines  can 
be  of  very  little  fervice  ;  and  the  application  of  others 
ought  never  to  interfere  with  the  meafures  for  recover- 
ing heat  and  the  motion  of  refpiration. 

"  With  refpeft  to  the  whole  of  thefe  praftices,  I 
t.Ttpefl,   from  thfc   principles  upon  which  they  are  in 
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genera!  recommended,  it  will  be  underfiood  that  they  Or; 
are  not  to  be  foon  difcontinued,  though  their  efreiSs  do  — 
not  imrr^ediately  appear.  It  is  obvious,  that,  in  many 
cafes,  it  may  be  long  before  the  heat  of  the  body,  and 
the  activity  of  the  vital  principle,  can  be  reftored,  al- 
though in  a  longer  time  it  may  very  poffibly  be  ac- 
complilhed.  In  ht\,  it  lias  often  happened,  that  though 
means  employed  for  one  hour  have  not  fucceeded, 
the  fame  coRtinued  for  two  or  more  hours,  have  at 
length  had  the  wiOied-for  effefts.  It  Ihould  therefore 
be  a  conftant  rule,  in  this  bufincfs,  that  the  proper 
means  ftiould  be  employed  for  feveral  hours  together  ; 
uniefs  it  happen  that,  while  no  fymptoms  of  returning 
li!e  appear,  the  fym.ptoms  of  death  iliall,  at  the  fame 
tmie,  go  on  conftantly  increafing. 

"  in  the  whole  of  the  above  I  have  kept  in  view 
chiefly  the  cafe  of  drowned  perfons ;  but  it  will  be  ob- 
vious, that  many  of  the  meafures  propofed  will  be 
equally  proper  and  applicable  in  other  cafes  of  futtoca- 
tion  ;  as  thofe  from  ftrangling,  the  damps  of  mines, 
the  fumes  of  charcoal,  &c. ;  and  a  little  attention  to 
the  difference  of  circumftunces  will  lead  to  the  meafures 
moft  proper  to  be  employed. 

Mr  Hunter,  in  the  before-mentioned  paper,  differs 
pretty  confiderably  from  De  Haen  and  Dr  Cullen. 
He  obferves,  that  when  afllftance  is  foon  called  after 
immerfion,  blowing  air  into  the  lungs  will  in  fome 
cafes  elTecl  a  recovery ;  but  when  any  confiderable 
time  has  been  loft,  he  advifes  ftimulant  medirinef, 
fuch  as  the  vapour  of  volatile  alkali,  to  be  mixed  with 
the  air  ;  ivhich  may  eafily  be  done,  by  holding  ipirits 
of  hartlhorn  in  a  cup  under  the  receiver  of  the  bellow'. 
And,  as  applications  of  this  kind  to  the  olfadlory  nerves 
tend  greatly  to  roufe  the  living  piinciple,  and  put  the 
mufcles  of  refpiration  into  afticn,  it  may  probably, 
therefore,  be  moft  proper  to  have  air  impiegnated  in 
that  manner  thrown  in  by  the  nofe.  To  prevent  the 
ftomnch  and  intellines  from  being  too  much  diftended 
by  the  air  fo  injcdled,  the  larynx  is  direfled  to  be  gent- 
ly prefled  againft  the  cefophagus  and  fpine. 

W^hile  this  bufmefs  is  going  on,  an  affiftant  fliould 
prepare  bed  clothes,  carefully  brought  to  a  proper  de- 
gree of  heat.  Heat  our  author  confiders  as  congenial 
with  the  living  principle  ;  increafing  the  neceflity  of  ac- 
tion, it  increafcs  aflion  :  cold,  on  the  other  hand,  lef- 
fens  the  neceiTity,  and  of  courfe  the  aiSllon  is  dimi- 
niftied  :  to  a  due  degree  of  heat,  therefore,  the  living 
principle,  he  thinks,  owes  its  vigour:  From  experi- 
ment', he  fays,  it  appears  to  be  a  law  in  animal  bodies, 
that  the  degree  of  heat  fliould  bear  a  proportion  to'  the 
quantity  of  life  ;  as  life  is  weakened,  this  proportion 
requires  great  accuracy,  while  greater  powers  of  life 
allow  it  greater  latitudes. 

After  thefe  and  feveral  other  obfervations  on  the  fame 
fubjeft,  our  author  proceeds  to  more  particular  direc- 
tions for  the  management  of  drouned  people. 

If  bed  clothes  are  put  over  t"he  perfon,  fo  as  fcarce 
to  touch  him,  fleams  of  volatile  alkali,  or  of  warm 
balfams,  may  be  thrown  in,  fo  as  to  coine  in  contaft 
with  many  parts  of  the  body.  And  it  might  probably 
be  advantageous,  Mr  Hunter  obferves,  to  have  fleams 
of  the  lame  kind  conveyed  into  the  ftomach.  This,  we 
are  told,  may  be  done  by  a  hollow  bougie  and  a  fy- 
ringe  :  but  the  operation  fliould  be  very  fpeedily  per- 
formed 
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foimrd,  as  tlie  inflrument,  by  continuing  long  in  the 
mouth,  might  produce  ficknels,  which  our  author  fays 
he  ^vould  always  wilh  to  avoid. 

Some  of  the  warm  ftimulating  fubftances,  fuch  as 
juice  of  horferadi'lh,  peppermint  water,  and  fpirits 
of  hartiliorn,  are  directed  to  be  thrown  into  the  llo- 
mach  in.  a  Huid  ftate,  as  alfo  to  be  injcfted  by  the  anus. 
Motion  podibly  may  be  of  fervice  ;  it  may  at  leaft  he 
tried  :  but  as  it  hath  leU  cfled  than  any  other  of  the 
ufually  prefcribed  llinuili,  it  is  direfted  to  be  the  lalt 
part  of  the  procefs. 

The  fame  care  in  the  operator,  in  regulating  the 
proportion  of  every  one  of  thefe  means,  is  liere  directed, 
as  was  formerly  given  for  the  application  of  heat. 
For  every  one  of  them,  our  author  oblerves,  may  pof- 
fibly  have  the  fame  property  of  dell  roving  entirely  the 
feeble  aftion  which  they  have  excited  if  adminillered 
in  too  great  a  quantity  ;  inltead,  therefore,  of  increaf- 
ing  and  haftening  the  operations  on  the  firrt  figns  of 
returning  life  being  obferved,  as  is  ufually  done,  he  de- 
lires  they  may  be  IcHened  ;  and  adviles  their  increafe  to 
be  afterivards  proportioned,  as  nearly  as  polVible,  to  the 
quantity  of  powers  as  they  arife. 

When  the  heart  begins  to  move,  the  application  of 
air  to  the  lungs  fliould  be  leffened,  that,  when  the 
mufcles  of  refpiratiou  begin  to  ail,  a  good  deal  may  be 
left  for  them  to  do. 

Mr  Hunter  abfolutely  forbids  bloodletting  in  all 
fuch  cafes ;  for  as  it  not  only  weakens  the  animal 
principle,  but  leffens  life  itfelf,  it  muft  confequently, 
he  oblerves,  lelTen  both  the  powers  and  difpofitions  to 
adion.  For  the  fame  reafon,  he  is  againft  introducing 
any  thing  into  the  ftomach  that  might  produce  fick- 
nels or  vomiting  ;  and,  on  the  fame  principle,  he  fays, 
we  (hould  avoid  throwing  tobacco  fumes,  or  any  other 
filch  aiticles,  up  by  the  anus,  as  might  tend  to  an  eva- 
cuation that  way. 

The  following  is  a  defcription  of  inftruments  recom- 
mended for  fuch  operations  by  our  author. 

Firft,  A  pair  of  bellows,  fo  contrived,  with  two  fe- 
parate  cavities,  that,  by  opening  them  when  applied 
to  the  noflrils  or  mouth  of  a  patient,  one  cavity  will  be 
filled  with  common  air,  and  the  other  with  air  fuck- 
ed out  from  the  lungs,  and  by  (hutting  them  again, 
the  common  air  will  be  thrown  into  the  lungs,  and  that 
fucked  out  of  the  lungs  difcharged  into  the  room.  The 
pipe  of  thefe  fhould  be  flexible  ;  in  length  a  foot,  or  a 
foot  and  a  half;  and,  at  leaft,  three  eighths  of  an  inch 
in  width.  By  this  the  artificial  breathing  may  be  con- 
tinued, while  the  other  operations,  the  application  of 
the  fiimuli  to  the  flomach  excepted,  are  going  on, 
which  could  not  be  conveniently  done  if  the  muzzle 
of  the  bellows  were  introduced  into  the  nofe.  The  end 
next  the  noie  (hould  be  double,  and  applied  to  both 
noftrils.  Secondly,  A  fyringe,  with  a  hollow  bougie, 
or  flexible  catheter,  of  fufficient  length  to  go  into  the 
iiomach,  and  convey  any  ftimulating  matter  into  it, 
without  affeifting  the  lungs.  Thirdly,  A  pair  of  fmall 
bellows,  fuch  as  are  commonly  ufed  in  throwing  fumes 
of  tobacco  up  by  the  anus. 

Notvvithftanding  the  differences  in  theory,  however, 
between  the  phyficians  above  mentioned,  it  is  certain, 
that  within  thefe  few  years  great  numbers  of  drowned 
people  have  been  reftored  to  life  by  a  proper  ufe  of  the 
remedies  we  have  enumerated,  and  focicties  for  the  re- 
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covcry  of  drowned  perfons  have  been  inflitut'  d  in  dif-  Drowriig. 

ferent  places.     The  firfi:  focicty  of  this  kind  was  infti- -v— ' 

tuted  in  Holland,  wlicre  from  the  great  abundance  of 
canals  and  inland  feas,  the  inhabitants  are  particularly 
expofed  to  accidents  by  water.  In  a  very  few  years 
150  perfons  were  faved  from  death  by  this  focicty  ;  and 
many  of  thele  had  continued  upwards  of  an  liour  with- 
out any  figns  of  life,  after  they  had  been  taken  out  of 
the  water.  The  fociety  was  inftitutcd  at  Amllcrdani 
in  1767:  and,  by  an  ad%'ertifement,  iiiformed  the  in- 
habitants of  tlie  United  Provinces  of  th.e  methods  pro- 
per to  be  ufed  on  fuch  occafions  ;  oiiering  rewards  at 
the  fame  time  to  thofe  who  ihould,  with  or  v\r'iliout 
fuccefs,  ufe  thofe  methods  for  recovering  perlbns  dro^vn- 
ed  and  feemingly  dead.  The  laudable  and  humane 
example  of  the  Dutch  >vas  followed  in  the  year  1768 
by  the  magiftrates  of  health  in  Milan  and  Venice  ;  af- 
terwards by  the  magiftrates  of  Hamburg  in  the  year 
1771,  by  thofe  of  Paris  in  the  year  1772,  and  by  the 
maj^iftrates  of  London  in  1774. 

The  following  direSions  are  given  for  the  recovery 
of  drowned  perfons  by  the  fociety  at  London. 

L  As  foon  as  the  patient  is  taken  out  of  the  water, 
the  wet  clothes,  if  the  perfon  is  not  naked  at  the  time 
of  the  accident,  fliould  be  taken  off  with  all  polfible  ex- 
pedition on  the  fpot  (unlcfs  fome  convenient  houfe  be 
very  near),  and  a  great  coat  or  two,  or  fome  blankets 
if  convenient,  Ihould  be  wrapped  roimd  the  body. 

n.  The  patient  is  to  be  thus  carefiilly  conveyed  in 
the  arms  of  three  or  four  men,  or  on  a  bier,  to  the 
nearefl  public  or  other  houfe,  where  a  good  fire,  if  in 
the  winter  feaion,  and  a  warm  bed,  can  be  made  ready 
for  its  reception.  As  the  body  is  conveying  to  this 
place,  a  great  attention  is  to  be  paid  to  the  polition  of 
the  head  ;  it  mu:l  be  kept  fupported  in  a  natural  and 
eafy  pollure,  not  fuffered  to  hang  down. 

in.  In  cold  or  moift  weather,  the  patient  is  to  be 
laid  on  a  mattrefs  or  bed  before  the  tire,  but  not  too 
near,  or  in  a  moderately  heated  room  ;  in  vvarm  and 
fultry  weather,  on  a  bed  only,  'i'he  body  is  then  to 
be  wrapped  as  expeditioully  as  poflible  with  a  blanket, 
and  thoroughly  dried  with  warm  coarfe  cloths  or  flan- 
nels. 

IV.  In  fummer  or  fultry  weather  too  much  air  can- 
not be  admitted.  For  this  reafon  it  will  be  neceffary 
to  fet  open  the  windows  and  doors,  as  cool  refrelliing 
air  is  of  the  gresteft  importance  in  the  procefs  of  re- 
fulcitation. 

V.  Not  more  than  fix  perfons  are  to  be  prefent  to 
apply  the  proper  means ;  a  greater  number  will  be  ufe- 
lefs,  and  may  retard,  or  totally  prevent,  the  reftoration 
of  life,  by  rendering  the  air  of  the  apartment  unwhole- 
fome.  It  will  be  neceffary,  therefore,  to  requelt  the 
abfence  of  thofe  who  attend  merely  from  motives  of 
curiofity. 

VI.  It  will  be  proper  for  one  of  the  afliftants,  with 
a  pair  of  bellows  of  the  common  fize,  applying  the  pipe 
a  little  way  up  one  noflril,  to  blow  with  fome  force, 
in  order  to  introduce  sir  into  the  lungs ;  at  the  fame 
time  the  other  noflril  and  the  mouth  are  to  be  clofed  by 
another  aflillant,  whilft  a  lliird  perfon  gently  preffes  the 
ciiefl  with  his  hands,  after  the  lungs  are  obferved  to  be 
inflated.  By  purfuing  this  procefs,  the  noxious  and 
ftagnant  vapours  will  be  expelled,  and  natural  breath- 
ing imitated.     If  the  pipe  of  the  bellows  be  too  large, 
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Drown;n?.  tlie  air  may  be  blown  in  at   the  moutb,  tbe   noftrils  at 
'^^~'  the  fame  time   bein,"  clofed,  fo    that  it  may  not  efcape 
that  way  :   but  the  lungs  are  more  eafily  filled,  and  na- 
tural   breathing  better   imitated,    by   blowing   up  the 
noftrU. 

VII.  Let  the  body  be  gently  rubbed  with  common 
fait,  or  with  tiannels,  fprinkled  with  fpirits,  as  rum  or 
geneva  (a).  A  warming  pan  heated  (the  body  being 
furrounded  with  flannel)  may  be  lightly  moved  up  and 
down  the  back.  Fomentations  of  hot  brandy  are  to 
be  applied  to  the  pit  of  the  llomach,  loins,  &c.  and 
often  renewed.  Bottles  filled  with  hot  ^vater,  heated 
tiles  covered  with  flannel,  or  hot  bricks,  may  be  effi- 
cacioufly  applied  to  the  foles  of  the  feet,  palms  of  the 
hands,  and  other  parts  of  the  body.  The  temples  may 
be  rubbed  with  fpirits  of  hartlhorn,  and  the  noftrils 
now  and  then  tickled  witli  a  feather ;  and  fnuif,  or  eau 
de  luce,  fliould  be  occafionally  applied. 

VIII.  Tobacco  fumes  (hould  be  thrown  up  the  fun- 
dament :  if  a  fumigator  be  not  at  hand,  the  common 
pipe  may  anfwer  the  purpofc.  The  operation  Ihould 
be  frequently  performed,  as  it  is  of  importance  ;  tor 
the  good  effects  of  this  procefs  have  been  e.xperienced 
in  a  variety  of  inftances  of  fufpended  animation.  But 
Ihould  the  application  of  tobacco  fmoke  in  this  way 
not  be  immediately  convenient,  or  other  impediments 
arife,  clyllers  of  this  herb,  or  other  acrid  infufions  with 
fait,  &c.  may  be  thrown  up  with  advantage. 

IX.  When  thefe  means  have  been  employed  a  con- 
fiderable  time  without  luccefs,  and  any  brewhoufe  or 
warm  bath  can  be  readily  obtained,  the  body  Ihould 
be  carefully  conveyed  to  luch  a  place,  and  remain  in 
the  bath,  or  furrounded  with  warm  grains,  for  three 
or  four  hours. 

If  a  child  has  been  drowned,  its  body  fliould  be 
■wiped  perfeftly  dry,  and  immediately  placed  in  bed 
between  two  healthy  perfons.  The  falutary  effecls  of 
the  natural  vital  warmth,  conveyed  in  this  manner,  have 
been  proved  in  a  variety  of  fuccefsful  cafes. 

X.  While  the  various  methods  of  treatment  are  em- 
ployed, the  body  is  to  be  well  Ihaken  every  ten. mi- 
nutes, in  order  to  render  the  procefs  of  animation  more 
certainly  fuccefsful  ;  and  children,  in  particular,  are 
to  be  much  agitated,  by  taking  hold  of  their  legs  and 
arms,  frequently  and  for  a  continuance  of  time.  In  va- 
rious inftances  agitation  has  forwarded  the  recovery  of 
boys  who  have  been  drowned,  and  continued  for  a  con- 
fiderable  time  apparently  dead. 

XI.  If  there  be  any  figns  of  returning  life,  fuch  as 
fighing,  gafping,  or  convulfive  motions,  a  fpoonful  of 
any  warm  liquid  may  be  adminillered  ;  and  if  the  aft 
of  fwallowing  is  returned,  then  a  cordial  of  warm 
brandy  or  wine  may  be  given  in  fmall  quantities,  and 
frequently  repeated. 

XII.  Eleftricity  may  be  tried  by  the  judicious  and 
fkilfiil,  as  its  application  neither  prevents  nor  retards 
the  various  modes  of  recovery  already  recommended  ; 
but  on  the  other  hand,  will  moft  probably  tend  to  ren- 
der the  other  means  employed  more  certainly  and  more 


expeditioufiy  efficacious.  This  ftimulus  bids  fair  to 
prove  an  important  auxiliary  in  cafes  of  fufpended  ani- 
mation ;  and  therefore  delcrves  the  ferious  regard  and 
attention  of  the  faculty. 

The  methods  which  have  been  fully  defcribed,  are 
to  be  employed  with  vigour  for  three  hours  or  upwards, 
although  no  favourable  circumftances  Ihould  arlie  ;  for 
it  is  a  vulgar  and  dangerous  opinion  to  fuppofe  that 
perfons  are  irrecoverable,  becaufe  life  does  not  foon 
make  its  appearance  ;  an  opinion  that  has  configned  to 
the  grave  an  immenle  number  of  the  feemingly  dead, 
who  might  have  been  reftored  to  life  by  refolution  and 
perfcverance. 

Bleeding  is  never  to  be  employed  in  fuch  cafes,  un- 
lefs  by  the  direftion  of  one  of  the  medical  adiftants,  or 
fome  other  gentleman  of  the  faculty  who  has  paid  at- 
tention to  the  refufcitating  art. 

DRUG,  a  general  term  for  goods  of  the  druggill 
and  grocery  kinds,  efpecially  thofe  ufed  in  medicine 
and  dyeing.  See  Materia  Medica,  Pharmacy, 
and  Dy?:ing. 

DRUGGET,  in  commerce,  a  fluff  fometimes  all 
wool,  and  fometimes  half  wool  half  thread,  fometimes 
corded,  but  ufually  plain.  Thofe  that  have  the  woof 
of  wool,  and  the  uarp  of  thread,  are  called  threaded 
druggets  ;  and  thofe  wrought  with  the  ihuttle  on  a  loom 
of  four  marches,  as  the  lerges  of  Moui,  Beauvois,  and 
other  like  ftufls  corded,  are  called  corded  druggets.  As 
to  the  plain,  they  are  wrought  on  a  loom  of  two  marches, 
with  the  fliuttle,  in  the  fame  manner  as  cloth,  camblets, 
and  other  like  fluffs  not  corded. 

DRUID.i'E,  or  Droium,  in  Ancient  Geography, 
a  very  ancient  town,  the  principal  place  of  the  Druides 
or  Druidtc  in  Gaul,  as  they  are  called  (Crefar,  Cicero). 
Now  Dreux  in  the  Orleannois.  Here  they  met  every 
year  in  a  confecrated  grove,  according  to  Caiar.  The 
town  was  alio  called  Durocajes.  W.  Long.  i.  21.  N. 
Lat.  48.  45. 

DRUIDS,  Druides,  or  DruidjE,  the  priefls  or 
minifters  of  religion  among  the  ancient  Celtae  or  Gauls, 
Britons,  and  Germans. 

Some  authors  derive  the  -word  from  the  Hebrew 
D'lniT  dervjjiw,  or  drujjtm,  which  they  tranflate  con- 
templatores.  Picard,  Celtopaed.  lib.  ii.  p.  58.  believes 
the  druids  to  have  been  thus  called  from  Druis,  or 
Dryius,  their  leader,  the  fourth  or  fifth  king  of  the 
Gauls,  and  father  of  Saron  or  Naumes.  Pliny,  Sal- 
mafius,  Vigenere,  &c.  derive  the  name  from  S^uj,  oak ; 
on  account  of  their  inhabiting,  or  at  leaft  frequenting, 
and  teaching  in  forefls  ;  or  perhaps  becaufe,  as  Pliny 
fays,  they  never  facrificed  but  under  the  oak.  But  it 
is  hard  to  imagine  how  the  druids  Ihould  come  to  fpeak 
Greek.  Menage  derives  the  word  from  the  old  Bri- 
tifli  drus,  "  damon,  magician."  Borel,  from  the  Saxon 
dry,  "  magician  ;"  or  rather  from  the  old  Britifh  dru, 
or  derw,  ''  oak,"  whence  he  takes  S^u;  to  be  derived  j 
which  is  the  mofl  probable  fuppofition.  Gorop.  Be- 
canus,  lib.  i.  takes  druis  to  be  an  old  Celtic  and  Ger- 
man word,  formed   from  Iroiuis  or  truiuis,   a  doftor  of 
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(a)  Dr  Fothergill  of  Bath,  in  a  letter  to  the  Regifter,  advifes  as  a  potent  and  aftive  ftiraulus  the  patent 
muftard  cioiftened  with  fpirits. 
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D,-uid<.     of  die  truth  and  the  faith  j"  which  etymology  Voflius 
''       "  acquielces  in. 

'  The  druids  were  the  firft  and  moft  dillinguiflicd  or- 

fou"nTof^'^" '''='■  am^iig  t'le  Gauls  and  Britons;  they  were  chofcn 
the  Diuiiis  out  of  the  belt  families  ;  and  the  honours  of  their  birth, 
joined  with  thofe  of  their  funflion,  procured  them  the 
highell  veneration  among  the  people.  They  were  vcritd 
in  aftrolofry,  geometry,  natural  philofophy,  politics, 
and  geography  ;  they  were  the  interpreters  ot  religion, 
and  the  judjies  of  all  affairs  indifferently.  Wlioevcr 
rcfiifed  obedience  to  them  was  declared  impious  and 
accurfed.  We  know  but  little  as  to  their  peculiar  doc- 
trines ;  only  that  they  believed  the  immortality  of  the 
foul,  and,  as  is  generally  alio  fuppoled,  the  meterap- 
fychofis  ;  though  a  late  author  makes  it  appear  highly 
probable  they  did  not  believe  this  laft,  at  leall;  not  in 
the  fenfe  of  the  Pythagoreans. 

The  chief  fettlement  of  the  druids  in  Britain  was 
in  the  ille  of  Anglefey,  the  ancient  Muna,  which  they 
might  choofe  for  this  purpofe,  as  it  is  well  ftored  with 
fpacious  groves  of  their  favourite  oak.  They  were  di- 
vided into  feveral  claffes  or  branches,  viz.  the  vacerri, 
bardi,  eiihages,  fijmnotldi  or  femnothei,  and  faronidce. 
The  -vacerri  are  held  to  have  been  the  priefts  ;  the 
bardi,  the  poets ;  the  eubages,  the  augurs ;  and  the 
Jaronidci-,  the  civil  judges  and  inftru6tors  of  youth. 
As  to  the  femriothei,  who  are  faid  to  have  been  im- 
mediately devoted  to  the  fervice  of  religion,  it  is  pro- 
bable they  were  the  fame  with  the  vacerri.  Strabo, 
however,  (lib.  iv.  p.  147.)  and  Picard  after  him  in  his 
Celtopredia,  do  not  comprehend  all  thefe  different  or- 
ders under  the  denomination  of  druids,  as  Ipecies  un- 
der their  genus,  or  parts  under  the  whole  ;  but  make 
them  quite  different  conditions  or  orders.  Strabo,  in 
effeft,  only  diftinguilhes  three  kinds ;  bardi,  vates, 
and  druids.  The  bardi  were  the  poets ;  the  vales, 
axTii;  (apparently  the  fame  with  the  vacerri),  were 
the  priclls  and  naturalifls ;  and  the  druids,  befide  the 
ftudy  ot  nature,  applied  themfelves  likewife  to  mora- 
lity. 

Diogenes  Laertius  affures  us,  in  his  prologue,  that 
the  druids  were  the  fame  among  the  ancient  Britons 
with  the  fophi  or  philofophers  among  the  Greeks  ; 
the  magi  among  the  Perfians  ;  the  gymnofophills  a- 
mong  the  Indians  ;  and  the  Chaldeans  among  the  Af- 
f)'rians. 

Their  garments  were  remarkably  long  ;  and,  when 
employed  in  religious  ceremonies,  they  always  wore  a 
white  furplice.  They  generally  carried  a  wand  in  their 
hands ;  and  wore  a  kind  ot  ornament  enchafed  in  gold 
about  their  necks,  called  the  druid''s  egg.  Their  necks 
were  likeivile  decorated  with  gold  chains,  and  their 
hands  and  arms  with  bracelets  :  they  wore  their  hair 
very  Ihort,  and  their  beards  remarkably  long. 

The  druids  had  one  chief,  or  arch-druid,  in  every 
nation,  who  aifted  as  high  prieft,  ox  pontifex  maximus. 
He  had  abfolute  authority  over  the  rell  ;  and  command- 
ed,, decreed,  punilhed,  &.c.  at  pleafure.  At  his  death 
he  was  fucceeded  by  the  moft  confiderable  among  his 
furvivors  ;  and,  if  there  were  feveral  pretenders,  the 
matter  was  ended  by  an  eleftion,  or  elfe  put  to  the  de- 
cifion  of  arms. 

The  druids,  we  have  obferved,  were  in  the  highefl 
efteem.  They  prefided  at  facrifices,  and  other  cere- 
monies;  and  had  the  direction  of  every  thing  relating 


to  religion.  The  Eritilh  and  Gaulilh  youth  flocked  to  Vitml%. 
tlicrn  in  crowds  to  be  inftrufled  by  them.  The  chil-  ~~~^r— 
dren  of  the  nobility,  Mela  tells  us,  they  retired  with 
into  caves,  cr  tl;e  moft  defolatc  parts  of  forells,  and 
kept  them  there  fomctimes  for  twenty  years  under 
their  difcipline.  Belides  the  immortality  and  metemp- 
lycliofis,  they  were  here  inflrucled  in  the  motion  of  the 
heavens,  and  the  courfe  of  the  liars  ;  the  magnitude  o£ 
the  heavens  and  the  earth  j  the  nature  of  things  ;  the 
power  and  wifdom  of  the  gods,  &c.  They  prtferved 
the  memory  and  actions  of  great  men  in  their  verles, 
which  they  never  allowed  to  be  wrote  drown,  but  mads 
their  pupils  get  them  by  heart.  In  their  common 
courfe  ot  learning,  they  are  faid  to  have  taught  them 
twenty-four  thouland  fuch  verfes.  By  this  means  their 
doclrines  appeared  more  myllerious  by  being  unknown 
to  all  but  themfelves  j  and  having  no  books  to  recur 
to,  they  ivere  the  more  careful  to  lix  them  in  their  me- 
mory. 

They  worlhipped  the  Supreme  Being  under  the 
name  of  £/«r,  or  Hcfus,  and  the  fymbol  of  the  oak  j 
and  had  no  other  temple  than  a  wood  or  a  grove,  where 
all  their  religious  rites  were  performed.  Nor  was  any 
perfon  admitted  to  enter  that  facred  recefs,  uulefs  he 
carried  with  him  a  chain,  in  token  of  his  abfolute 
dependence  on  the  Deity.  Indeed,  their  whole  reli- 
gion  originally  confifted  in  acknowledging,  that  the 
Supreme  Being,  who  made  his  abode  in  thefe  facred 
groves,  governed  the  univerfe  ;  and  that  every  crea- 
ture ought  to  obey  his  laws,  and  pay  him  divine  ho- 
mage. 

They  confidered  the  oak  as  the  emblem,  or  rather 
the  peculiar  relidence,  of  the  Almighty  ;  and  accord  • 
ingly  chaplets  of  it  were  worn  both  by  the  druids 
and  people  in  their  religious  ceremonies,  the  altars 
were  ftrewed  with  its  leaves,  and  encircled  with  its 
branches.  The  fruit  of  it,  efpecially  the  miflctoe, 
was  thought  to  contain  a  divine  virtue,  and  to  be  the 
peculiar  gift  of  heaven.  It  was  therefore  fought  for 
on  the  fixth  day  of  the  moon  with  the  greateft  earneft- 
nefs  and  anxiety  ;  and  when  found  was  hailed  with 
fuch  raptures  of  joy,  as  almoft  exceeds  imagination 
to  conceive.  As  foon  as  the  druids  were  informed  of 
this  fortunate  difcovery,  they  prepared  every  thing 
ready  for  the  facrihce  under  the  oak,  to  which  they 
faftened  two  white  bulls  by  the  horns  ;  then  the  arch- 
druid,  attended  by  a  prodigious  number  of  people, 
afcended  the  tree,  drelTed  in  white  ;  and  with  a  con- 
fecrated  golden  knife,  or  pruning-hook,  cropped  the 
mifletoe,  which  he  received  in  his  fagum  or  robe,  amidft 
tlie  rapturous  exclamations  of  the  people.  Having  fe- 
cured  this  facred  plant,  he  defcended  the  tree  ;  the  ■ 
bulls  were  facrificed  ;  and  the  Deity  invoked  to  blefs 
his  own  gift,  and  render  it  efficacious  in  thofe  diftem- 
pers  in  which  it  Ihould  be  adminiftercd. 

The  confecrated  groves,  in  which  they  performed 
their  religious  rites,  were  fenced  round  with  ftones,  to 
prevent  any  perfon's  entering  between  the  trees,  ex- 
cept through  the  paffages  left  open  for  that  purpofe 
and  which  were  guarded  by  fome  inferior  druids  to 
prevent  any  ftranger  from  intruding  into  their  myfte- 
ries.  Thefe  groves  were  of  different  forms  ;  fome 
quite  circular,  others  oblong,  and  more  or  lefs  ca- 
pacious as  the  votaries  in  the  dillridls  to  vvhich  they 
belonged  were  more  or  lefs  numerous.     The  area  in 
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Priiid.     tV^e  centre  of  the  grove  was  cr.compaucd  uilh  feveral 

w iGws  of  large  o.-iks  fet  very  clofe    together.     Within 

this  large  circle  ^vere  feveial  fmaller  ones  furroundei 
with  large  fiones  ;  and  near  the  centre  ol  thefe  fmaller 
circles  weie  (tones  of  a  prodigious  fize  and  Mmveiiieiit 
lieight,  on  ivhich  the  vioims  were  flain  and  ofTcred. 
ilach  of  thefe  being  a  kind  of  altar,  was  furroundcd 
with  another  row  of  ftcnes,  the  life  of  which  cannot 
ROW  be  knoivn,  unlefs  they  were  intended  as  cinftures 
to  keep  the  people  at  a  convenient  diilance  Irom  the 
officiating  prieft. 

Suetonius  in  his  life  of  Claudius,  alfures  us  the 
druids  facrinced  men  •,  and  Mercury  is  faid  to  be  the 
j;od  to  whom  they  offered  thefe  viftims.  Dlod.  Siculu?, 
lib.  vi.  obferves  it  was  only  upon  extraordinary  occa- 
fiCTis  thev  made  fuch  offerings  ;  as,  toconfult  what  mea- 
fi'.resto  take,  to  learn  what  ihould  befal  them,  &c.  by 
the  fall  of  the  viiftim,  the  tcaiing  of  his  members,  and 
the  manner  of  his  blood  gufliiug  out.  Auguftus  con- 
demned the  cuilom,  and  Tiberius  and  Claudius  puniflied 
•ind  abolilhed  it. 

We  learn  from  Citfar,  that  the  druids  were  the 
judges  and  arbiters  of  all  differences  and  difputes,  both 
rublic  and  private  :  they  took  cognizance  of  murders, 
inheritances,  boundaries,  and  limits  ;  and  decreed  re- 
wards and  punilhments.  Such  as  difobeyed  _their_  de- 
cifions  they  excommunicated,  which  was  their  princi- 
pal puniQiment ;  the  criminal  being  hereby  excluded 
from  all  public  affemblies,  and  avoided  by  all  the  world ; 
^■fo  that  nobody  durft  fpeak  to  him  for  fear  of  being 
polluted.  Strabo  obferves,  they  had  fometimes  intereft 
and  authority  enough  to  flop  armies  upon  the  point  of 
-  engaging,  and  accommodate  their  differences. 

It^hath    been    difputed,  whether   the    druids   were 
themfelves  the  inventors  of  their   opinions  and  fyftems 
hence  de- of    religion    and   philofophy,  or    received    them    from 
lived.  others.      Some  have  imagined,   that  the  colony  of  Pho- 

cians  which  left  Greece  and  built    Marfeilles  in   Gaul 
about  the  57th  Olympiad,  imported  the  firft  principles 
of  learning   and   philofophy,   and   communicated  them 
to  the  Gauls  and  other  nations  in  the  weft  of  Europe. 
It  appears,  indeed  that  this  famous  colony  contribut- 
ed not  a  little  to   the   improvement    of   that    part    of 
Gaul  where  it  fettled,  and  to  the  civilization  of  its  in- 
habitants.      "  The  Greek  colony  of   Marfeilles  (fays 
Juftin)   civilized  the  Gauls,  and  taught  them    to  live 
under  laws  j  to  build  cities  and  enclofe  them  with  walls; 
to  raife  corn  ;  to  cultivate  the  vine  and  olive  ;  and,  in 
a  word,  made  fo  great  a  change  both  in  the  face  of  the 
country  and  the  manners  of  its  inhabitants,  that  Gaul 
feemed  to  be  tranllated  into  Greece,  rather  than  a  few 
Greeks  tranfplanted  into  Gaul."      But  though  we  may 
allow  that  the  druids  of  Gaul  and  Britain    borrov.-ed 
fome  hints  and  embellilhmcnts  of  their  philofophy  from 
this  Greek  colony,  and  perhaps    from    other   quarters, 
we  have  reafon  to  believe  that  the   fubftance  of  it   w^as 
their  own.      Others  have    fuggefted,   that  the    druids 
derived  their  philofophy   from    Pythagoras,    who   pub- 
lithed  his  doctrines  at  Crotona  in  Italy ;  where  he  lived 
in  the  hitrheft  reputation  for  his  virtue,  wifdom,  and 
learning,  above    20  years.       This   conjefture    is   very 
much  confirmed  by  this  remarkable  expreffion  of  Am- 
mianus  Marcellinus,  "  That  the    drtiids   were   formed 
into  fraternities,  as    the   authority  of    Pythagoras   de- 
creed."    It  hath  been  alfo  obferved,  that  the  philofo- 
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phy  of  the  druids  bore  a  much  greater  refcmblar.cc  to  Dru'.I'. 
that  of  Pythagoras  than  to  that  of  any  of  the  othrjr  .  — ' 
iages  of  antiquity.  But  it  feems  probable,  that  Am- 
mianus  meant  no  more  by  the  above  exprellioti  than  to 
iliullratc;  the  nature  of  the  druidical  fraterniiies,  l]y 
comjiaring  them  to  thofe  of  the  Pythagoreans,  whicii 
were  well  knov^Ti  to  the  Romans  ;  and  the  refcinldam  t- 
between  the  Pythagorean  and  draidical  philufouhv 
may  jierhaps  be  beft  accounted  for,  by  ruppoiing,  th.it 
Pythagoras  learned  and  adopted  fome  of  the  opiiiion^ 
of  the  druids,  as  welf  r.s  imparted  to  them  fome  of  Lis 
difcoveries.  It  is  well  known,  that  this  philofopher, 
animated  by  the  moit  ardent  love  of  knowledge,  tra- 
veiled  into  many  countries  in  purfuit  of  it,  and  got  him- 
felf  admited  into  every  fociety  that  was  famous  for  iis 
learning.  It  is  therefore  highly  probable  in  itfelf,  as 
well  as  direftly  aflerted  by  feveral  authors,  that  Pytha- 
goras heard  the  druids  of  Gaul,  and  was  initiated  into 
their  philofophy.  - 

From     the    concurring    teftim.onies    or    feveral    au-  More  pr.r- 
thors,  it  appears    that    phyiiology,    or    natural    philo-*"-"'^'' ^*^" 
fophv,  was  the  favourite  ftudy  of  the  druids  of  Gaulj        ■    ',    'o 
and   Britain.      Cicero  tells  us,  that  he  was  perfonally  the  jfu^js. 
acquainted  with  one  of   the  Gaulilh    druids,    Divitia- 
cus    the  .■Eduan,  a  man    of    quality    in    his    country, 
who  profeifed  to  have  a   thorough  knowledge  of  the 
laws  of  nature,    or    that    fcience    which    the    Greeks        4 
call  pAi/Jies    or   phyfiology.       According    to  Diodorus  P'lyfics,  or 
Siculus,    Strabo,     Csefar,    Mela,    Ammianus    Marcel- [^^f^""' I'*"' 
linus,    and    others,    they    entered   into    many   difqui- 
litions    and    dlfputations    in    their  fchools,   concerning 
the  form  and  magnitude  of  the  univerfe  in  general,  and 
of  this  earth  in  particular,    and  even    conctrning   the 
moft  fublime  and  hidden  fecrets  of  nature.      On  thefe 
and  the  like  fubjecls  they   formed  a  variety  of  fyftems 
and  hypothefes ;  which  they  delivered  to  their  difciples 
in  verfe,  that  they  might  the  more  eafily  retain  them 
in   their  memories,  fince  they   were   allowed   to  com- 
mit them  to  writing.       Strabo   hath  preferved   one   of 
the  phyiiological  opinions  of  the  druids   concerning  the 
univerfe  ;  viz.  that  it  was  never  to  be  entirely  deltroyed 
or  annihilated  ;  but  was  to  undergo  a  fucceffion  of  great 
changes  and  revolutions,  which  were  to  be  produced 
fometimes  by  the  power    and   predonrinancy  of  water, 
and  fometimes  by  that  of  fire.     This  opinion,  he  inti- 
mates, was  not  peculiar  to  them,   but   was  entertained 
alfo  by  the  philofophers   of  other   nations  ;   and   Cicero 
fpeaks  of  it  as  a  truth  univerfally  acknowledged  and  un- 
deniable.   "  It  is  impoffible  for  us  (fays  he)  to  attain  a 
glory  that  is  eternal,  or  even  of  very  long  duration,  on 
account  of  thefe    deluges    and    conflagrations    of  the 
earth  which  muft  neceffarily  happen  at  certain  periods." 
This  opinion,  which  was  entertained  by  the  moft   an- 
cient philofophers  of  many  different  and  very  diftant 
nations,  was  probably  neither  the  refult  of  rational  in- 
quiry in  all  thefe  nations,  nor  communicated  from  one 
of  them   to  others  ;    but   defcendcd  to  them  all  from 
their   common  anceftors  of  the  family  of  Noah  by  tra- 
dition, but  corrupted  and  mifunderftood  through  length 
of  time.     The  agreement  of  the  druids   with   the   phi- 
lofophers   of   fo    many    other    nations  in  this  opinion 
about  the  alternate   diffolution  and  renovation   of   the' 
world,  gives  us  reafon  to  believe,  that  they  agreed  with 
them  alfo  in  their  opinion  of  its  origin  from  tv\-o  di- 
llinft  principles  j  the  one  intelligent   and   omnipotent, 
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Druii'.s     \s;jich  ivas  God;    tlic  other    iiiaiua-iato   r.nj    inactive, 

V -ivhich  was  matter.     We  are  told,  by  Cielar,  that  they 

liad  many  dilquiutions  about  the  power  of  God  •,  and, 
r.o  doubt,  araon;;lt  other  particulars,  about  h^s  creating 
power.  But  ^vhcther  they  believed  with  fon-.e  that  mat- 
ter was  eternal,  or  with  others  that  it  was  created;  and 
in  what  manner  they  endeavoured  to  account  for  the 
difpofition  of  it  into  the  prei'ent  form  of  the  univerle, 
%ve  are  entirely  ignorant,  though  they  certainly  had 
their  fpecuktions  on  thefe  fubjeds.  We  arc  only  in- 
formed, that  they  did  not  exprcfs  their  fentiments  on 
thefe  and  like  heads  in  a  plain  and  natural,  but  in 
a  dark,  figurative,  and  cnigmalical  maimer.  Tliis  might 
incline  us  to  fufpeiV,  that  Pythagoras  had  borrowed 
fiom  them  his  dodrine  about  numbers,  to  whofe  myrti- 
cal  energy  he  afcribes  the  formation  of  all  things  ;  for 
nothing  can  be  more  dark  and  enigmatical  tb«n  that 
doftrine.  The  druids  difputed  likewife  about  the  mag- 
nitude and  form  of  the  world  in  general,  and  of  the 
earth  in  pai  'j  ular,  of  which  things  they  pretended  to 
have  a  perfect  knowledge.  We  knoiv  not  what  their 
opinions  were  about  the  diraenfions  of  the  univerfe  or 
of  the  earth,  but  we  have  feveral  reafons  to  make  us 
imagine  that  they  believed  both  to  be  of  a  fpherical 
form.  This  is  vifibly  the  fliape  and  form  of  the  lun, 
moon  and  ftars,  the  mort  confpicucus  parts  of  the  uni- 
verfe ;  from  whence  it  was  natural  and  eafy  to  infer, 
that  this  was  the  form  of  the  world  and  of  the  earth. 
Accordingly  this  feems  to  have  been  the  opinion-of  the 
philofop"hers  of  all  nations ;  and  the  circle  was  the  fa- 
vourite figure  of  the  druid>:,  as  appears  from  the  form 
both  of  their  houfes  and  places  of  worfliip.  Befides 
thefe  general  fpeculations  about  the  origin,  diflblutlon, 
magnitude,  and  form  of  the  ivorld  and  of  the  earth,  the 
druids  engaged  in  particular  inquiries  into  the  natures 
and  properties  of  the  different  kind  of  fubllances.  But 
all  their  difcoveries  in  thi";  moll;  ufeful  and  extentive 
branch  of  natural  philofophy,  whatever  they  were,  are 
entirely  loft. 
,(,5  ,.  Aiironoray  alfo  appears  to  have  been  one  of  the 
'chief  Hudies  of  the  druids  of  Gaul  and  Britain. 
"  The  druids  (fays  Ccefar)  have  many  difquiiltions 
concerning  the  heavenlv  bodies  and  their  motions,  in 
■which  they  inllruct  their  difciples."  IVIela,  fpeaking 
I  of    the     fame     philofophers,     obferves,     "   That    they 

profefs  to  have  great  knov.-ledge  of  the  motions  of 
the  heavens  and  of  the  ftars."  Some  knowledge  of 
this  fcience  indeed  was  not  only  neceflary  for  meafu- 
ring  time  in  general,  marking  the  duration  of  the  dif- 
ferent feafons,  regulating  the  operations  of  the  huf- 
bandman,  direding  the  courle  of  the  mariner,  and  tor 
many  other  perfons  in  civil  life  ;  but  it  was  efpecially 
neceflaiy  for  fixing  the  times  and  regular  returns  of 
their  religious  folemnities,  of  which  the  druids  had  the 
fole  direftion.  Some  of  thefe  folemnities  were  month- 
ly, and  others  annual.  It  was  therefore  necelTary  tor 
them  to  know,  with  fome  toleiable  degree  of  exadiiefs, 
the  number  of  days  in  which  the  fun  and  moon  per- 
formed their  revolutions,  that  thefe  folemnities  might 
be  obferved  at  their  proper  feafons.  This  was  the  more 
necelTary,  as  fome  of  thefe  folemnities  were  attended 
fay  perfons  from  difierent  and  very  dilfant  countries, 
who  were  all  to  meet  at  one  place  on  one  day  ;  who 
muft  have  had  fome  rule  to  difcover  the  annual  return 
of  that  day. 
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The  moft  pci-ct^'.fble  diviilon  of  ti;ne  by  the  tivo  9^><^'.  . 
great  luminaries  is  into  day  and  night  ;  the  fj.-mer  oc- 
cafioned  by  the  pretence  «t  the  fun  above  the  horizon,  |-|,j.;  J  ^j_ 
tlie  lattt*  by  his  abfence,  which  is  in  fome  meafure  fup-  ihoJ  of 
plied  by  tK;  moon  and  l^ars.  The  druids  computed  :on;i-utinc; 
their  time  by  nights,  and  not  by  days ;  a  cu.lom  which "•"^■ 
they  had  received  from  their  moft  remote  anceftois  by 
tradition,  and  in  which  they  were  confirracd  by  the;i 
mcafuring  their  lime  very  much  by  the  moon,  the  mi  • 
llrefs  and  queen  of  night.  As  the  changes  in  the 
afped  of  that  luminary  are  moil  confpicuous,  they  en- 
gaged the  attention  of  the  moft  ancient  aftronomers  of 
all  countries,  and  particularly  of  the  druids,  who  regu- 
lated all  their  greit  folemnities,  both  facred  and  civil, 
by  the  age  and  afped  of  the  moon.  "  When  no  un- 
e.vpeded  accident  prevents  it,  they  aflfemble  upon  fta- 
ted  days,  either  at  the  time  of  the  new  or  full 'moon-; 
for  they  believe  thefe  to  be  the  moft  aufplcious  times 
for  tranfading  all  affairs  of  importance."  Their  moft 
auguft  ceremony  of  cutting  the  milletoe  from  the  oak 
by  the  arch-druid,  was  always  performed  on  the  fi.Kth 
day  of  the  moon.  Nay,  they  even  regulated  their  mi- 
litary operations  very  much  by  this  luminary,  and 
avoided,  as  much  as  polTible,  to  engage  in  battle  while 
the  moon  was  on  the  wane.  As  the  attention  of  the 
druids  was  lb  much  fixed  on  this  planet,  it  could  not 
be  very  long  before  they  difcovered  that  llie  pafled 
through  all  her  various  afpeds  in  about  thirty  days ; 
and  by  degrees,  and  more  accurate  obfervations,  they 
would  find,  that  the  real  time  of  her  performing  an 
entire  revolution  was  very  nearly  29  k  days.  This  fur- 
niftied  them  with  the  divifion  of  their  time  into  months, 
or  revolutions  of  the  moon  ;  of  which  we  know  with 
certainty  they  were  polTefled.  But  this  period,  though 
of  great  uie,  was  evidently  too  Ihort  for  many  pur- 
pofes,  and  particularly  for  mealuring  the  fealons  ;  which 
they  could  not  fail  to  perceive  depended  on  the  inHu- 
cnces  of  the  fun.  By  continued  obfervation  they  dif- 
covered, that  about  1  2  revolutions  of  the  moon  inclu- 
ded all  the  variety  of  feafons,  which  begun  again,  and 
revolved  every  I  2  months.  This  fuggefted  to  them 
that  larger  divifion  of  time  called  a  year,  confifting  of 
1  2  lunations,  or  ^54  days,  which  was  the  moft  ancient 
meafjre  of  the  year  in  almoft  all  nations.  That  this  was 
for  fome  time  at  leaft  the  form  of  the  druidical  year, 
is  both  probable  in  itfelf,  and  from  the  follor.ing  e.x- 
preffion  of  Pliny  :  "  That  they  began  both  their 
months  and  years,  not  from  the  change,  but  from  the 
fixth  day  of  the  moon."  This  is  even  a  demonft ration 
that  their  years  confifted  of  a  certain  number  of  lunar 
revolutions,  as  they  always  commenced  on  the  lame  day  *■ 
of  the  moon.  Eut  as  this  year  of  12  lunar  months 
falls  1 1  days  and  nearly  one-fourth  of  a  day  ihort  of  a 
real  revolution  of  the  fun,  this  error  would  loon  be  per- 
ceived, and  call  for  reformation  ;  though  we  are  not 
infonned  of  the  particular  manner  in  which  it  was  rec- 
tified. Various  arguments  misht  be  colleded  to  make 
it  very  probable  that  the  Britons  were  acquamted  with 
' «  year  exad  enough  for  every  purpofe  of  life,  when 
they  ivere  firft  invaded  by  the  Romans  ;  but  it  will  be 
fufficient  to  mention  one,  which  is  taken  from  the  time 
and  circumftances  of  that  invafion.  The  learned  Dr 
Halley  hath  demonftrated  that  Coefar  arrived  in  Britain, 
in  his  firft  year's  expedition,  on   the    26th  day  of  Au- 
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T)rii(d-  guil ;  mid  Cielar  himfeli  informs  us,  that  at  his  arrival 
''~~^  the  harveft  was  finiflied,  except  in  one  field,  wliich  by 
fome  means  or  other  was  more  backward  than  the  reft 
cf  the  coinitry.  This  is  a  proof  that  the  Britilh  huf- 
Landmen  knew  and  ufcJ  the  nioft  proper  fcafons  for 
ploughing,  fowing,  and  reaping.  T!ic  druids,  as  ive 
are  to'd  by  Pliny,  liad  alfo  a  cycle  or  period  of  30  yenrs, 
vvh'ch  they  called  an  age,  and  which  commenced  like- 
wile  on  the  fixth  day  of  the  moon ;  but  that  author 
hath  not  acquainted  us  on  what  principles  this  cycle 
was  formed,  nor  to  what  purpofes  it  was  applied.  We 
can  hardly  fuppofc  that  tiiis  u'as  the  cycle  of  the  fun, 
which  confirts  of  2S  years,  and  regulates  the  dominical 
letters.  It  is  more  probable,  that  while  the  druids 
made  ufe  of  the  year  of  i  2  lunar  months,  and  had  not 
invented  a  method  of  adjufting  it  to  the  real  revolution 
of  the  fun,  they  obfcrved  that  the  beginning  of  this 
year  had  pafled  through  all  the  feafons,  and  returned 
to  the  point  from  whence  it  fet  out,  in  a  courfe  of 
about  ^j  years  ;  which  they  might  therefore  call  an 
age.  Others  may  perhaps  be  of  opinion,  that  this  30 
years  cycle  of  the  druids  is  the  fame  with  the  great  year 
of  the  Pythagoreans,  or  a  revolution  of  Saturn.  Some 
have  imagined  that  the  druids  were  alfo  acquainted 
with  the  cycle  of  19  years,  which  is  commonly  called 
the  cycle  of  the  moon.  But  the  evidence  of  this  de- 
pends entirely  on  the  truth  of  that  fuppofition,  that 
the  Hyperborean  iiland,  which  is  defcribed  by  Diodo- 
rus  Siculus,  was  Britain,  or  fome  of  the  Britilli  illes. 
Among  many  other  furprifing  things,  that  author  fays, 
concerning  the  Hyperborean  idand,  "  That  its  inhabi- 
tants beheved  that  Apollo  defcended  into  their  iiland  at 
the  end  of  every  19  years ;  in  which  period  of  time  the 
km  and  moon,  having  performed  tlicir  various  revolu- 
tions, return  to  the  fame  point,  and  begin  to  repeat  the 
fame  revolutions.  This  is  called  by  the  Greeks  the 
great  year,  or  the  cycle  of  Meton." 

We  are  told  both  by  Caslar  and  Mela,  that  the 
^"?r.'^il':  druids  ftudied  the  liars  as  well  as  the  fun  and  moon  ; 
.ind  that  they  profeffed  to  know,  and  taught  their 
difciples,  many  things  concerning  the  motions  of  ihefe 
heavenly  bodies.  From  thefe  tellimonies  we  may  con- 
clude that  the  druids  were  acquainted  with  the  pla- 
nets, diftinguiflied  them  from  the  fixed  fiars,  and  care- 
fully obferved  tVieir  motions  and  revolutions.  If  this 
difcove.-y  vras  the  refult  of  their  own  obfervations,  it 
would  be  gradual,  and  it  would  be  a  long  time  before 
they  found  out  all  the  planets.  They  might  perhaps 
have  received  fome  alliftancc  and  infortnatlon  from  Py- 
thagoras, or  from  fome  other  quarter.  But  whether 
this  difcovery  of  the  planets  was  their  own,  or  com- 
municated to  them  by  others,  it  is  highly  probable  that 
they  were  acquainted  with  the  precife  number  of  thefe 
wandering  ftars.  Dio  CalTius  fays,  that  the  cufiom  of 
ginng  the  name  of  one  of  the  planets  to  each  of  the 
feven  days  of  the  week  was  an  invention  of  the  Egyp- 
tians, and  from  them  wa^  gradually  communicated  to 
all  the  other  nations  of  the  world  ;  and  that  in  his 
time  this  cuftom  was  fo  firmly  eflablilhed,  not  only 
among  the  Romans,  but  among  all  the  reii  of  man- 
kind, that  in  evei-y  country  it  appeared  to  be  a  native 
Inftitution.  The  knowledge  of  the  planets,  and  per- 
haps the  cuftom  of  giving  their  names  to  the  days  of 
the  week,  was  brought  out  of  Egypt  into  Italy  by 
Pythagoras,  more  than  500  years  before  the  beginning 
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of  the  Chrilli.m  era  ;  and  from  tlience  it  couki  not  be  0. 
very  long  before  it  reached  Gaul  and  Britaii'.  But  — 
though  we  have  little  or  no  leafun  to  doubt  that  the 
druids  knew  the  number  and  obfcrved  the  motion  of 
the  planets,  yet  it  may  be  quefiioncd  whether  they  had 
difcovsred  the  tiroes  in  nhich  they  performed  their  le- 
vcrul  revolutions.  Some  of  thefe  ftars,  as  Jupiter  and 
Saturn,  take  fo  great  a  number  t>i  years  in  revolving, 
that  it  required  a  very  extraordinary  degree  of  patience 
and  attention  to  dilcover  the  precife  periods  of  their 
revolutions.  If  we  could  be  certain  that  the  ifiand  ia 
which  the  ancients  imagined  Saturn  lay  aileep,  was 
one  of  the  Britiilt  iiles,  as  Plutarch  iniimates  it  was, 
we  might  be  inclined  to  think  that  the  Britifh  druida 
were  not  ignorant  of  the  length  of  the  period  in  which 
the  planet  Satuin  performs  a  revolution.  For  that  fame 
author,  In  another  treatife,  tells  us,  "  That  the  inha- 
bitants of  that  ifiand  kept  ever)'  thirtieth  year  a  folemn 
feilival  in  honour  of  Saturn,  when  his  ftar  entered  into 
the  fign  of  Taurus." 

If  we  could  depend  upon  the  above  teftimony  of 
Plutarch,  wc  (hould  have  one  pofitise  proof  that  the 
druids  of  the  Britilh  iiles  were  acquainted  with  the 
conftellations,  and  even  with  the  fignfi  of  the  zodiac  j 
and  that  they  meafured  the  revolutions  of  the  fun  and 
planets,  by  obferving  the  length  of  time  between 
their  departure  from  and  return  to  one  of  thefe  ugns. 
But  wc  have  no  direft  evidence  of  this  remaining  in 

hillci-;.'. 

The  druids  of  Gaul  and  Britain,  as  ivell  as  the  an- 
cient philofophcrs  of  other  countries,  had  a  general 
plan  or  fyftem  of  the  univcrfe,  and  of  the  difpofitiou 
and  arrangement  of  its  various  parts,  in  which  they  in- 
truded their  difciples.  This  is  both  probable  in  itfelf, 
and  is  plainly  intimated  by  ILveral  authors  of  the  great- 
eft  authority.  But  we  cannot  be  certain  whether  this 
druidical  fyllem  of  the  world  was  of  their  own  inven- 
tion, or  was  borrowed  from  others.  If  it  was  borrow- 
ed, it  was  moft  probably  from  the  Pythagoreans,  to 
^vhom  they  were  the  neareft  neighbours ;  and  with  whom 
they  had  the  greatelt  intercourfe. 

It  hath  been  imagined,  that  the  druids  had  inftru- 
ments  of  fome  kind  or  other,  which  anfvvered  the 
fame  purpofes  vvith  our  telefcopes,  in  making  obferva- 
tions on  the  heavenly  bodies.  The  only  foundation 
of  this  very  improbable  conjefture  is  an  expreflion  of 
Diodorus  Siculus,  in  his  defcription  of  the  famous  Hy- 
perborean iiland.  "  They  fay  further,  that  the  moon 
is  feen  from  that  iiland,  as  if  ftw  was  but  at  a  little 
diftance  from  the  earth,  and  having  hills  or  moun- 
tains like  ours  on  her  furfacc."  But  no  I'uch  inference 
can  be  reafonably  drawn  from  this  exp.'-efiion,  which  rrt 
reahty  merits  little  more  reg.ird  than  what  Strabo  rC" 
ports  was  faid  of  fome  of  the  inhabitants  of  Spain ! 
"  That  they  heard  the  hifting  noife  of  the  fun  every 
evening  when  he  fell  into  the  weftern  ocean." 

The  application  of  the  dnuds  to  the  ftudy  of  philo- 
fophy  and  aftronomy  amounts  alrooll  to  a  demonftra- 
tion  that  they  applied  alfo  to  the  ftudy  of  arithmetic 
and  geometry.  For  fome  knowledge  of  both  thefe 
fciences  is  indifpcnfably  neeelTary  to  the  phyliologift 
and  aftronomcr,  as  well  as  of  great  and  daily  ufe  in  the 
common  affairs  of  life. 

If  we  were  certain  that  Abaris,  the  famous  Hy- 
perborean  phjlofopher,  the  friend  and  fcholar  of  Py- 

thagoraSj 
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Dnii.!s.    thagoras,  was  really  a  BritilTi  druiJ,   as  fome  liavc  iina- 

*—  'v giiied,  we   lliould   be  able  to  produce  direift  liillorical 

e\'idence  of  tbeir  arithmetical  knowledge.  For  lam- 
blicus,  in  the  life  of  Pythagoras,  fays,  "  that  he  taught 
Abaris  to  find  out  all  truth  by  the  fcience  of  arithme- 
tic." It  may  be  thought  improbable  that  tlie  drulds 
had  made  any  confiderable  progrefs  in  arithmetic,  as 
this  may  fecra  to  be  impolTible  by  the  mere  flrength 
of  memory  without  the  alfiftance  of  figures  and  of 
written  rules.  But  it  is  very  difficult  to  afcertain 
what  may  be  done  by  memory  alone,  when  it  hath 
been  long  exercifcd  in  this  way.  We  have  had  an 
•See  Bi'X-  example  in  our  own  age,  of  a  perfon  *  who  could  i>er- 
■roif  (Jt-  form  fome  of  the  moft  tedious  and  difficult  operations 
'■  in  arithmetic  by  the  mere  ftrength  of  his  memory. 
The  want  of  written  rules  could  be  no  great  difad- 
vantage  to  the  druids,  as  the  precepts  of  this,  as  well 
as  of  the  other  fciences,  were  couched  in  verfe,  which 
would  be  eafily  got  by  heart  and  long  remembered. 
Though  the  druids  were  unacquainted  with  the  Ara- 
bic cliarafters  which  are  now  in  ufe,  we  have  no  rea- 
fon  to  fuppofe  that  they  were  deftitute  of  marks  or 
charafters  of  fome  other  kind,  which,  in  fome  mea- 
fure,  anfwered  the  fame  purpofes,  both  in  making  and 
recording  their  calculations.  In  particular,  we  have 
reafon  to  think,  that  they  made  ule  of  the  letters  of 
the  Greek  alphabet  for  both  thefe  purpofes.  This 
feems  to  be  plainly  intimated  by  Caefar  in  the  follow- 
ing expreffion  concerning  the  druids  of  Gaul :  "  In 
almoft  all  other  public  tranfaflions,  and  private  ac- 
counts or  computations,  they  make  ufe  of  the  Greek 
letters."  This  is  further  confirmed  by  what  the  fame 
author  fays  of  the  Helvetii  ;  a  people  of  the  fame  ori- 
gin, language,  and  manners,  with  the  Gauls  and  Bri- 
tons. *'  Tables  were  found  in  the  camp  of  the  Hel- 
vetii written  in  Greek  letters,  containing  an  account  of 
all  the  men  capable  of  bearing  arms,  who  had  left  their 
native  countrv,  and  alfo  feparate  accounts  of  the  boys, 
old  men,  and  women."  There  is  hiftorical  evidence 
of  the  druids  being  alfo  well  acquainted  with  geome- 
try. "  When  any  difputes  arife  (fays  Caefar)  about 
their  inheritances,  or  any  controverfies  about  the  li- 
mits of  their  fields,  they  are  entirely  referred  to  the 
decifion  of  their  druids."  But  befides  the  kno^vledge 
of  menfuration  which  this  implies,  both  Ccefar  and 
Mela  plainly  intimate  that  the  druids  were  converfant 
in  the  moll  fublime  fpeculations  of  geometry  ;  "  in 
meafuring  the  magnitude  of  the  earth,  and  even  of 
the  world," 
Skill  in  me-  There  are  ftill  many  monuments  remaining  in 
chanics.  Britain  and  the  adjacent  ifles,  which  cannot  fo  rea- 
fonably  be  afcribed  to  any  as  to  the  ancient  Britons, 
and  which  give  us  caufe  to  think,  that  they  had  made 
great  progrefs  in  this  ufeful  part  of  learning,  and  could 
apply  the  mechanical  powers  fo  as  to  produce  very 
aflonifhing  efFefts.  As  thefe  monuments  appear  to 
have  been  defigned  for  religious  purpofes,  we  may  be 
certain  that  they  were  erefted  under  the  direftion  of 
the  druids.  How  many  obelifks  or  pillars,  of  one 
rough  unpolillied  ftone  each,  are  ftill  to  be  feen  in 
Britain  and  its  iiles  !  Some  of  thefe  pillars  are  both 
very  thick  and  lofty,  erefted  on  the  fummits  of  bar- 
rows and  of  mountains  ;  and  fome  of  them  (as  at  Stone- 
henge)  have  ponderous  blocks  of  ftone  raifed  aloft, 
and  refting  on  the  tops  of  the  upright  pillars.  We  can 
Vol.  VII.  Pait  I. 
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hardly  fuppofe  that  it  was  pollible  to  cut  thefe  proJl-  Druids', 
gious  mafles  of  Hone  (fome  of  them  above  40  tons  • 
in  weight)  without  wedges,  or  to  raifc  them  out  of 
the  quarry  without  levers.  But  it  certainly  required 
ftill  greater  knowledge  of  the  mechanical  powers,  and 
of  the  method  of  applying  them,  to  tranfport  thofe 
huge  ftones  from  the  quarry  to  tlie  places  of  their 
deflination  ;  to  creiSl  the  perpendicular  pillars,  and  to 
elevate  the  imports  to  the  [tops  of  thefe  pillars.  If 
that  prodigious  ftone  in  the  parilh  of  Conftantine, 
Cornwall,  was  really  removed  by  art  from  its  original 
place,  and  fixed  where  it  now  ftands  (as  one  of  our 
moft  learned  and  diligent  antiquaries  thinks  it  was  *),*  ^J"  ^"" 
it  is  a  demonftratlon,  that  the  druids  could  perform':;-/^  ■"^"'''' 
the  moft  aftonilhing  feats  by  their  fkill  in  mechanics.  ^  jL, 
That  the  Brltifti  druids  -ivere  acquainted  with  the 
principles  and  ufe  of  the  balance,  we  have  good  reafon 
to  believe,  not  only  from  the  great  antiquity  of  that 
difcovery  in  other  parts  of  the  world,  but  alfo  from 
fome  druidical  monuments  which  are  ftill  remaining 
in  this  ifland.  Thefe  monuments  are  called  Logan 
Stones,  or  rocking  ftones  ;  and  each  of  them  confifts  of 
one  prodigious  block  of  ftone,  refting  upon  an  upright 
ftone  or  rock,  and  fo  equally  balanced,  that  a  very 
fmall  force,  fometimes  even  that  of  a  child,  can  move  it 
up  and  down,  though  liardly  any  force  is  fufficient  to 
remove.it  from  its  ftation.  Some  of  thefe  ftones  may 
have  fallen  into  this  pofition  by  accident,  but  others  of 
them  evidently  appear  to  have  been  placed  in  it  by 
art.  That  the  ancient  Britons  underftood  the  conftruc- 
tion  and  ufe  of  wheels,  the  great  number  of  their  war- 
chariots  and  other  wheel-carriages  is  a  fufficient  proof ; 
and  that  they  kne^v  how  to  combine  them  together 
and  with  the  other  mechanical  powers,  fo  as  to  form 
machines  capable  of  railing  and  tranfporting  very  heavy 
weights,  we  have  good  reafon  to  believe.  In  a  word, 
if  the  Britiffi  druids  were  wholly  ignorant  of  the  prin- 
ciples and  ufe  of  any  of  the  mechanical  powers,  it  was 
moft  probably  of  the  fcrew,  though  even  of  this  \ve 
cannot  be  certain.  j^ 

In  Germany  and  in  the  northern  nations  of  Europe  Medicine, 
the  healing  art  was  chiefly  committed  to  the  old  wo- 
men of  every  ftate  ;  but  in  Gaul  and  Britain  it  was  en- 
trufted  to  the  druids,  who  were  the  phyficians  as  well 
as  the  priefts  of  thefe  countries.  Pliny  fays  exprefsly, 
"  That  Tiberius  Cafar  deftroyed  the  druids  of  the 
Gauls,  who  were  the  poets  and  phyficians  of  that  na- 
tion ;"  and  he  might  have  added  of  the  Britons.  The 
people  of  Gaul  and  Britain  were  probably  induced  to 
devolve  the  care  of  their  health  on  the  druids,  and  to 
apply   to    thefe  priefts  for  the    cure  of   their  dlfeafes,  ♦ 

not  only  by  the  high  efteem  they  had  of  their  wifdom 
and  learning,  but  alfo  by  the  opinion  which  they  en- 
tertained, that  a  very  intimate  connexion  fubfifted  be- 
tween the  arts  of  healing  and  the  rites  of  religion,  and 
that  the  former  were  moft  effeitual  when  they  were  ac- 
companied by  the  latter.  It  appears  indeed  to  have 
been  the  prevailing  opinion  of  all  the  nations  of  anti- 
quity, that  all  internal  difeafes  proceeded  immediately 
from  the  anger  of  the  gods  •,  and  that  the  only  way  of 
obtaining  relief  from  thele  difeafes  was  by  applying  to 
their  priefts  to  appeafe  their  anger  by  religious  rites  and 
facrifices.  This  was  evidently  the  i^pinion  and  praflicc 
of  the  Gauls  and  Britons,  who  in  fome  dangerous  cafes 
facrificed  one  man  as  the  moft  effe£lual  means  of  curing 
X  X  another. 
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anotVier.  ''  They  are  mucli  addiJled  (fiiys  Caefar)  to 
'  fuperrtition  •,  and  for  this  caufe,  thofe  who  are  affliiSed 
%\ith  a  dangerous  difeafe  facrifice  a  man,  or  promife 
that  they  vvill  facrifice  one,  for  their  recovery.  For 
this  purpofe  they  make  ufe  of  the  miniilry  of  the 
druids ;  becaufe  they  have  declared,  that  the  anger  of 
the  immortal  gods  cannot  be  appeafed,  fo  as  to  fpare 
the  life  of  one  man,  but  by  the  life  of  another."  This 
%vay  of  thinking  gave  rife  alfo  to  that  great  number  of 
magical  rites  and  incantations  with  which  the  medical 
praflices  of  the  druids,  and  indeed  of  all  the  phyficians 
of  antiquity,  were  attended.  "  No  body  doubts  (fays 
Pll;iy)  that  magic  derived  its  origin  from  medicine,  and 
that,  by  its  Hattering  but  delufive  promifes,  it  came  to 
be  efteemed  the  moft  fublime  and  facred  part  of  the 
art  of  liealing."        -' 

That  the  druids  made  great  ufe  of  herbs  for  medi- 
cinal purpofes,  we  have  fufEcient  evidence.  They  not 
only  had  a  moft  fuperftitlous  veneration  for  the  mifle- 
toe  of  the  oak,  on  a  religious  account,  but  they  alfo 
entertained  a  very  high  opinion  of  its  medical  virtues, 
and  efteemed  it  a  kind  of  panacea  or  remedy  for  all 
difeafes.  "  They  call  it  (fays  Pliny)  by  a  name  which 
in  their  language  fignifies  ^ll-heal,  becaufe  they  have  an 
opinion  that  it  cureth  all  difeafes."  They  believed  it 
to  be  in  particular  a  fpecific  againft  barrennefs,  and  a 
fovereign  antidote  againft  the  fatal  effefts  of  poifons 
of  all  kinds.  It  was  efteemed  alfo  an  excellent  emol- 
lient and  difcutient  for  foftening  and  difcuffmg  hard 
tumours ;  good  for  drying  up  fcrophulous  fores ;  for 
curing  ulcers  and  wounds ;  and  (provided  it  was  not 
fuffered  to  touch  the  earth  after  it  was  cut)  it  was 
thought  to  be  a  very  efficacious  medicine  in  the  epi- 
lepfy  or  falling  ficknefs.  It  hath  been  thought  ufeful 
in  this  laft  calamitous  difeafe  by  fome  modern  phyfi- 
cians. The  pompous  ceremonies  with  which  the  mille- 
toe  was  gathered  by  the  druids  have  been  already  de- 
fcribed.  The  felago,  a  kind  of  hedge  hyflbp  refem- 
bling  favin,  was  another  plant  much  admired  by  the 
druids  of  Gaul  and  Britain  for  its  fuppofed  medicinal 
virtues,  particularly  in  all  difeafes  of  the  eyes.  But  its 
efficacy,  according  to  them,  depended  very  much  upon 
its  being  gathered  exaftly  in  the  following  manner  : 
The  perfon  who  gathered  it  was  to  be  clothed  in  a 
white  robe  ;  to  have  his  feet  bare,  and  wafhed  in  pure 
ivater  ■,  to  offer  a  facrifice  of  bread  and  wine  before  he 
proceeded  to  cut  it  ;  which  he  was  to  do  \vith  his  right 
hand  covered  with  the  fkirt  of  his  garment,  and  with 
a  hook  of  fome  more  precious  metal  than  iron.  When 
it  w-as  cut,  it  was  to  be  received  into,  and  kept  in  a  new 
and  very  clean  cloth.  When  it  was  gathered  exaftly 
according  to  this  whimfical  ritual,  they  affirmed  that 
it  was  not  only  an  excellent  medicine,  but  alfo  a 
powerfijl  charm  and  prefervative  from  misfortunes  and 
unhappy  accidents  of  all  kinds.  They  entertained  a 
high  opinion  alfo  of  the  herb  faraolus  or  marffiwort, 
for  its  fanative  qualities ;  and  gave  many  direftions  for 
the  gathering  it,  no  lefs  fancifiil  than  thofe  above  men- 
tioned. The  perfon  <vho  was  to  perform  that  office  was 
to  do  it  fafting,  and  with  his  left  hand  ;  he  was  on  no 
account  to  look  behind  him,  nor  to  turn  his  face  from 
the  herbs  he  was  gathering.  It  would  be  tedious  to 
relate  the  extravagant  notions  they  entertained  of  the 
many  virtues  of  the  vervain,  and  to  recount  the  ridi- 
culous  mummeries  which  they  praftifed  in  gathering 


and  preparing  it,  both  for  the  purpofes  of  divination  DiuMs, 
and  phyfic.  Thefe  things  may  be  leen  in  Plin.  Hift.  ^— v~— 
Nat.  1.  2J.  c.  9.  from  ^vhence  we  have  received  all  thefe 
anecdotes  of  the  botany  of  the  druids.  It  is  eafy  to 
fee  that  his  information  was  very  imperfeifl  j  and  that, 
like  many  of  the  other  Greek  and  Roman  writers,  he 
defignedly  reprefents  the  philofophcrs  of  Gaul  and  Bri- 
tain in  an  unfavourable  light.  The  herb  which  was 
called  Britannica  by  the  ancients,  which  fome  think  was 
the  great  water-dock,  and  others  the  cochlearia  or  fcur. 
vy-grafs,  was  probably  much  ufed  in  this  ifland  for  me- 
dical  purpofes ;  as  it  derived  its  name  from  hence,  and 
was  from  hence  exported  to  Rome  and  other  parts. 
Though  thefe  few  imperfeft  hints' are  all  that  we  can 
now  colleft  of  the  botany  of  the  Britifti  druids,  vet 
we  have  fome  reafon  to  think  that  they  were  not  con- 
temptible botanifts.  Their  circumftances  were  pecu- 
liarly  favourable  for  the  acquifition  of  this  kind  of  know- 
ledge. For  as  they  fpent  moft  of  their  time  in  the 
recefles  of  mountains,  groves,  and  woods,  the  fponta- 
neous  vegetable  produftions  of  the  earth  conllantly 
prefented  themfelves  to  their  view,  and  courted  tlieir 
attention. 

The  opinions  which,  it  is  faid,  the  druids  of  Gaul 
and  Britain  entertained  of  their  anguinum  or  ferpents 
egg,  both  as  a  charm  and  as  a  medicine,  are  romantic 
and  extravagant  in  a  very  high  degree.  This  extraor- 
dinary egg  was  formed,  as  they  pretended,  by  a  great 
number  of  ferpents,  intenvoven  and  twined  together  j 
and  when  it  vras  formed,  it  was  raifed  up  in  the  air 
by  the  hifling  of  thefe  ferpents,  and  was  to  be  catched 
in  a  clean  white  cloth  before  it  fell  to  the  ground. 
The  perfon  who  catched  it  was  obliged  to  mount  a 
fwift  horfe,  and  to  ride  away  at  full  Ipeed  to  efcape 
from  the  ferpents,  ^vho  purfued  liim  with  great  rage, 
until  they  were  ftopped  by  fome  river.  The  way  of 
making  trial  of  the  genuinenefs  of  the  egg  was  no  left 
extraordinary.  It  was  to  be  enchafed  in  gold,  and 
throrni  into  a  river,  and  if  it  was  renuine  it  would 
fwim  againft  the  ftrcam.  "  I  have  feen  (fays  Pliny) 
that  egg  ;  it  is  about  the  bignels  of  a  moderate  apple, 
its  ftiell  is  a  cartilaginous  incruftation,  full  of  little  ca- 
tties, fuch  as  are  on  the  legs  of  the  polypus ;  it  is  the 
infignia  or  badge  of  diftiriftion  of  the  druids."  The 
virtues  which  they  afcribed  to  this  egg  were  many 
and  wonderful.  It  was  particularly  efficacious  to  ren- 
der thofe  who  carried  it  about  v.ith  them  fuperior  to 
their  adverfaries  in  all  difputes,  and  to  procure  them 
the  favour  and  friendftiip  of  great  men.  Some  have 
thought  that  this  whole  affair  of  the  ferpents  egg  was 
a  mere  fraud,  contrived  by  the  druids,  to  excite  the 
admiration  and  pick  the  pockets  of  credulous  people, 
who  purchafed  thefe  wonder-working  eggs  from  them 
at  a  high  price.  Others  have  imagined  that  this  ftory 
of  the  anguinum)  of  which  there  is  an  ancient  monu- 
ment in  the  cathedral  at  Paris)  was  an  emblematical 
reprefentation  of  the  doftrine  of  the  druids  concerning 
the  creation  of  the  world.  The  ferpents,  fay  they,  re- 
prefent  the  Divine  ivildom  fonning  the  univevfe,  and 
the  egg  is  the  emblem  of  the  world  formed  by  that 
wifdom.  It  may  be  added,  that  the  virtue  afcribed  to 
the  anguinum,  of  giving  thofe  who  poffeffed  it  a  fu- 
periority  over  others,  and  endearing  them  to  great  men, 
may  perhaps  be  intended  to  reprefent  the  natural  ef- 
fefts  of  learning  and  philofophy.     But  in  fo  doubtful 
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Dm!.!;,    a   m.ttter  every  one  is  at  full   liberty    to   form    what 
judgment  he  ihhiks  proper. 

As  the  influence  and  authority  of  the  druids  in  their 
country,   depended  very  much  upon  the  reputation  of 
their  fuperior  wifJom  and  learning,  they  ivilcly  applied 
to  the  iludy  of  tliofe  fciences  vvhicii   moll  directly  con- 
tributed to  the  fupport  and  advancement  of  that  repu- 
tation.    In  this  number,  befides  thofe  already  mention- 
ed, ^ve  may  jullly  reckon  rhetoric,  which  was  diligent- 
ly ftudied  and  taught   by   the  druids  of  Gaul  and  Bri- 
tain ;  who  to  the   charms  of  their  eloquence  were  in- 
debted for  much  of  the  admiiation  and  authority  which 
they  enjoyed.      They  had  indeed  many  calls  and  oppor- 
tunities to  difplay  their  eloquence,  and  to  difcover  its 
great  poiver  and  elhcacy  ;  as  when  they   were  teach- 
ing their  pupils  in  their  fchools  ;  when  they  difcourfed 
in  public  to  the  people  on  religious  and  moral  fubjefts ; 
when  they  pleaded  caufes  in  the  courts  of  juftice  ;  and 
when  they  harangued  in  the  great  councils  of  the  na- 
tion, and  at  the  heads  of  armies  ready  to   engage  in 
battle,  fometimes    with  a  view  to  inflame    their    cou- 
rage, and  at  other  times  with  a  deflgn  to  allay  their 
fury,  and  difpofe  them  to  make  peace.      Though  this 
laft  was  certainly  a  very  difficult  talk  among  fierce  aild 
warlike   nations,  yet  fuch  wis  the  authority   and   elo- 
quence of  the  druids,   that  they  frequently  fucceeded 
in  it.     "  They  pay  a  great  regard  (fays  Diodorus   Si- 
culus)  to  their  exhortations,  not  only  in  the  alFairs  of 
peace,  but  even  of  war,   and  thefe  are  refptfted  both 
by  their  friends  and  enemies.     They  fometimes  llep  in 
between  two  hoftile  armies,  who  are  Handing  with  their 
fwords  drawn  and  their  fpears  extended,  ready  to  en- 
gage; and  by  their  eloquence,  as  by  an  irrefiftible  en- 
chantment, they    prevent    the   effufion    of  blood,    and 
prevail  upon  them  to  (heath  their  fwords.      So   great 
are  the  charms  of  eloquence   and  the  power  of  wildom 
even  amongft  the  molt  fierce  barbarians."     The  Britifh 
kings  and  chieftans  who  were  educated  by  the  druids, 
were  famous  for  their  eloquence.     This  is  evident  from 
the  many  noble  fpeeches  which   are  afcribed  to  them 
by  the  Greek  and   Roman  writers.     For  though  thefe 
fpeeches  may  not  be  genuine,  yet  they  are  a  proof  that 
it  was  a  well  known  faft,  that  thefe   princes   were  ac- 
cuflomed  to  make  harangues  on  thefe  and  the  like  oc- 
cafions.      This  we   are  exprefsly  told    by  Tacitus  :— 
"  The  Britilh  chieftans,  before  a  battle,  fly  from  rank 
to  rank,  and  addrels  their  men  with  animating  fpeeches, 
tending  to  in'lame  their  courage,  increafe  their  hopes, 
and  difpel  their  fears."      Thefe   harangues   were    call- 
ed,   in    the    ancient   language    of   Britain,    Brofmchuj 
Kah,  which   is   literally  tranflated  by  Tacitus,  Incita- 
menla  Belli,  "  incentives  to   v/ar."     The  genuine   po- 
fterity  of  the  ancient    Britons  long  retained  their  talle 
for  eloquence,  and  their  high  efteem  for  thofe  who  ex- 
celled in  that  art.     "  Orators   (fays  Mr  Martin)  were 
in  high  efteem,  both  in  thefe  iilands  (the  lEhwdx)  and 
the  continent,   until  within  thefe  forty  years.      They 
fat  always  among  the   nobles  or  chiefs  of  famihes  in 
the   Itreah    :.r  <.ircle.     Their   houfes  and  little  villages 
were   fan-^uarks,  as  well  as  churches,  and  they  took 
place  bef'te  duftors  of  phylic.     The  orators,  after  the 
druids  ".ere   ex:iu(S,   were   brought  in  to  preferve  the 
genealogy  of  fa':ilies,  and  to  repeat  the  fame  at  every 
fucceffion  of  a  thief;  and  upon   the   occalion  of  mar- 
riages and  births,  they  made  epithalamiums  and  pane- 


gyrics, which  the  poet  or  bard  pronouncetf.  The  ora-  Dniidc. 
tors,  by  the  force  of  their  eloquence,  had  a  powerful  '— — v~~-^ 
afccndant  over  the  greatefl  men  in  their  time.  For  if 
any  orator  did  but  afk  the  liabit,  arms,  horfe,  or  any 
other  thing  belonging  to  the  greatefl  man  in  thefe 
iflands,  it  was  readily  granted  him  ;  fometimes  out  of 
rcfpeft,  and  fometimes  for  fear  of  being  exclaimed  a- 
gainft  by  a  fatire,  which  in  thofe  days  was  reckoned  a 
great  dilhonour."  tj 

If  the  Britifh  druids,  confidering  the  times  in  which  Magic  and 
they  lived,  had  made  no  contemptible  proficiency  in'''V''>^i'o'*- 
feveral  parts  of  real  and  ufeiul  learning,  it  cannot  be 
denied  that  they  were  alfo  great  pretenders  to  fupe- 
rior knowledge  in  certain  vain  fallacious  fciences,  by 
which  they  excited  the  admiration,  and  took  advan- 
tage of  the  ignorance  and  credulity  of  mankind  Thefe 
were  the  fciences  (if  they  may  be  fo  called)  of  magic 
and  divination  ;  by  which  they  pretended  to  work  a 
kind  of  miracles,  and  exhibit  aflonilhing  appearances 
in  nature  ;  to  penetrate  into  the  counfels  of  heaven  ; 
to  foretel  future  events,  and  to  difcover  the  fucccfs  or 
mifcarriage  of  public  or  private  undertakings.  Their 
own  countrymen  not  only  believed  that  the  druids  of 
Gaul  and  Britain  were  poffelfed  of  thefe  powers,  but 
they  were  celebrated  on  this  account  by  the  philo- 
fophers  of  Greece  and  Rome.  "  In  Britain  (fays 
PlinyJ  the  magic  arts  are  cultivated  with  fuch  aflonilh- 
ing fuccefs,  and  fo  many  ceremonies,  at  this  day,  that 
the  Britons  feem  to  be  capable  of  inflrufling  even  the 
Perfians  themfelves  in  thefe  arts.  They  pretend  to 
difcover  the  defigns  and  purpofes  of  the  gods.  The 
Eubates  or  Vates  in   particular  invefligate  and  difplay  i 

the  mort  fublime  fecrets  of  nature;  and,  by  aufpices 
and  facrifices,  they  foretel  future  events."  They  were 
fo  famous  for  the  fuppofed  veracity  of  their  predic- 
tions, that  they  were  not  only  confulted  on  all  import- 
ant occafions  by  their  own  princes  and  great  men, 
but  even  fometimes  by  the  Roman  emperors.  Nor  is 
it  very  difficult  to  account  for  all  this.  The  druids 
finding  that  the  reputation  of  their  magical  and  pro- 
phetical powers  contributed  not  a  little  to  the  ad- 
vancement of  their  wealth  and  influence,  they  endea- 
voured, no  doubt,  to  ftrengtlien  and  eftabliih  it  by  all 
their  art  and  cunning.  Their  knowledge  of  natural 
philofophy  and  mechanics  enabled  them  to  execute 
fuch  works,  and  to  exhibit  fuch  appearances,  at  to 
make  the  world  believe  that  they  did  exhibit  them,  as 
were  fufficient  to  gain  them  the  charafler  of  great 
magicians.  The  truth  is,  that  nothing  is  more  eafy 
than  to  acquire  this  charafter  in  a  dark  age,  and  a- 
mong  an  unenlightened  people.  When  the  minds  of 
men  are  haunted  with  dreams  of  charms  and  enchant- 
ments, they  are  apt  to  fancy  that  the  moft  common  oc- 
currences in  nature  are  the  eflefts  of  magical  arts.  The 
following  ftrange  flory,  which  we  meet  with  in  Plu- 
tarch's Treatife  of  the  Ceffation  of  Oracles,  was  pro- 
bably occafioned  by  fomething  of  this  kind.  "  There 
are  many  iflands  which  lie  (catt^  red  about  the  itle  of 
Britain  after  the  manner  of  our  Sporades.  They  are 
generally  unpeopled,  and  fome  of  them  are  called  the 
Ijlands  of  t he  Heroes.  One  Demetrius  was  fent  by  the 
emperor  (perhaps  Claudius)  to  difcover  thofe  parts. 
He  arrived  at  one  of  thefe  iflands  (fuppofed  by  fome  to 
by  Anglefey,  but  more  probably  one  of  the  Ehudae) 
next  adjoimng  to  the  ille  of  Britain  before  mentioned, 
X  X  2  which 
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■whicli  ^vas  inhabited  by  a  few  Britons,  \v!io  were 
eftcemed  facred  and  inviolable  by  their  countrymen. 
Immediately  after  his  arrival  the  air  grew  black  and 
troubled,  and  flrange  apparitions  were  feen  ;  the  winds 
rofe  to  a  tempeft,  and  fiery  fpouts  and  whirlwinds  ap- 
peared dancing  towards  the  earth."  This  was  pro- 
bably no  more  than  a  ftorra  of  wind,  accompanied 
with  rain  and  lightning ;  a  thing  neither  imnatural 
nor  uncommon  :  but  Demetrius  and  his  companions 
having  heard  that  the  Briti[l\  druids,  by  whom  this 
ille  was  chiefly  inhabited,  were  great  magicians,  they 
imagined  that  it  was  raifed  by  them  ;  and  fancied  that 
they  faw  many  ftrange  and  unnatural  fights.  The  druids 
did  not  think  proper  to  undeceive  them ;  for  when 
they  inquired  at  them  about  the  caufe  of  this  florm, 
they  told  them  it  was  occafioned  by  the  death  of  one 
of  thofe  invlfible  beings  or  genii  who  frequented  their 
iile.  A  wonderful  and  artful  tale,  very  well  calcula- 
ted to  increafe  the  fuperflitious  terrors  of  Demetrius 
and  his  crew ;  and  to  determine  them  to  abandon  this 
enchanted  ifle,  with  a  refolution  never  to  return. 
Stonehenge,  and  feveral  other  works  of  the  druids, 
were  believed  to  have  been  executed  by  the  arts  of  ma- 
gic and  enchantment,  for  many  ages  after  the  deftruc- 
tfon  of  their  whole  order  j  nor  is  it  improbable  that 
they  perfuaded  the  vulgar  in  their  own  times  to  enter- 
tain the  fame  opinion  of  thefe  works,  by  concealing 
from  them  the  real  arts  by  which  they  are  performed. 
The  natural  and  acquired  fagacity  of  the  druids, 
their  long  experience,  and  great  concern  in  the  con- 
duft  of  affairs,  enabled  them  to  form  very  probable 
ronje£lures  about  the  event  of  enterprifes.  Thefe 
ronjeftures  they  pronounced  as  oracles,  when  they  were 
confulted  ;  and  they  pretended  to  derive  them  from  the 
infpeftion  of  the  entrails  of  vidims,  the  obfervation 
of  the  flight  and  feeding  of  certain  birds,  and  many 
ither  mummeries.  By  thefe,  and  the  like  arts,  they 
obtained  and  preferved  the  reputation  of  prophetic 
forefight  among  an  ignorant  and  credulous  people. 
But  thefe  pretenfions  of  the  druids  to  magic  and 
divination,  which  contributed  fo  much  to  the  ad- 
^'ancement  of  their  fame  and  fortune  in  their  own 
limes,  have  brought  very  heavy  reproaches  upon  their 
memory,  and  have  made  fome  learned  modems  declare 
that  they  ought  to  be  expunged  out  of  the  catalogue 
of  phUofophers,  and  efteemed  no  better  than  mere 
cheats  and  jugglers.  This  cenfure  is  evidently  too 
ievere,  and  might  have  been  pronounced  with  equal 
inllice  upon  all  the  ancient  philofophers  of  Egypt,  Af- 
lyria,  Perfia,  Greece,  and  Rome ;  who  were  great 
pretenders  to  magic  and  divination,  as  well  as  ur 
druids.  *'  I  know  of  no  nation  in  the  world  (fays  Ci- 
cero) either  fo  polite  and  learned,  or  fo  favage  and 
barbarous,  as  not  to  believe  that  future  events  are  pre- 
fignified  to  us,  and  may  by  fome  men  be  difcovered  and 
foretold."  The  only  conclufion  therefore  that  can  be 
fiivly  drawn,  from  the  furcefsful  pretenfions  of  the 
Britiili  druids  to  the  arts  of  magic  and  divination,  is 
ihis — That  they  had  more  knowledge  than  their  coun- 
trymen and  contemporaries  ;  but  had  not  fo  much  vir- 
tue ss  to  refitt  the  temptation  of  impofing  upon  their 
ignorance  to  their  own  advantage. 

DRUM,  is  a  martial  mufical  inftrument  in  form  of 

«  cylinder,  hollow  within,  and  covered  at  the  two  ends 

,  ttixh  vsllurn,  which  is  ftietchcd  or  (lackened  at  pleafure 
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re  by  the  means  of  fmall  cords  or  Aiding  knots.  It  is  beat 
upon  with  flicks.  Driuns  are  fonietimes  made  of  brafs, 
but  mofl  commonly  they  are  of  wood. — The  drum  is  by 
Le  Clcrc  faid  to  have  been  an  oriental  invention,  and 
to  have  been  brought  by  the  Arabians,  or  perhaps  ra- 
ther the  Moors,  into  Spain. 

Kett/e-DRVus,  are  two  forts  of  large  bafons  of  cop- 
per or  brafs,  rounded  in  the  bottom,  and  covered  with 
vellimi  or  goat  ikin,  which  is  kept  fall  by  a  circle  of 
iron  round  the  body  of  the  drum,  with  a  number  of 
f<:rews  to  fcrew  up  and  down.  They  are  much  ufed 
among  the  horfe  ;  as  alfo  in  operas,  oratorias,  concerts, 
&c. 

Drum,  or  Drummer,  he  that  beats  the  drum  ;  of 
^vhom  each  company  of  foot  has  one,  and  fometimes 
two.  Every  regiment  has  a  drum  major,  who  has  the 
command  over  the  other  drums.  They  are  diflin- 
guiflied  from  the  foldiers  by  clothes  of  a  different  fa- 
fhion  :  their  poft,  when  a  battalion  is  drawn  up,  is 
on  the  flanks,  and  on  a  march  it  is  betwixt  the  di- 
viflons. 

Drum  of  the  Ear,  the  fame  with  the  tijmpanum.  See 
Anatomy  Index. 

■  DRUMMOND,  William,  a  ScotiQi  poet,  was 
born  in  1585,  and  was  the  fon  of  Sir  John  Drummond, 
who  for  ten  or  tivelve  years  was  ufher  and  afterwards 
knight  of  the  black  rod  to  James  VI.  His  family  be- 
came firft  diflinguifhed  by  the  marriage  of  Robert  III. 
whofe  queen  was  fifler  to  William  Drummond  of  Car- 
nock  their  anceftor  j  as  appears  by  the  patent  of  that 
king  and  James  I.  the  one  calling  him  "  our  brother," 
the  other  "  our  uncle." 

Drummond  was  educated  at  Edinburgh,  where  he 
took  the  degree  of  A.  M.  In  1606  he  was  fent  by 
his  father  to  fludy  civil  law  at  Bourges  in  France  :  but 
having  no  tafte  for  the  profefTion  of  a  lawyer,  he  re- 
turned to  Scotland,  and  retired  to  his  agreeable  feat 
at  Hawthornden ;  where  he  applied  himfelf  with  great 
afTiduity  to  clafTical  learning  and  poetry,  and  obliged 
the  world  with  feveral  fine  produflions.  Here  he 
wrote  his  Cyprefs  Grove,  a  piece  of  excellent  profe 
after  a  dangerous  fit  of  ficknefs ;  and  about  the  fame 
time  his  Flowers  of  Sion  in  verfe.  But  an  accident  be- 
fel  him,  which  obliged  him  to  quit  his  retirement ;  and 
that  was  the  death  of  an  amiable  lady  to  whom  he  was 
juft  going  to  be  married.  This  affefled  him  fo  deeply, 
that  he  went  to  Paris  and  Rome,  between  which  two 
places  he  refided  eight  years.  He  travelled  alfo  through 
Germany,  France,  and  Italy  :  where  he  \afited  univer- 
fities ;  converfed  with  learned  men  ;  and  made  a  choice 
colleftion  of  the  ancient  Greek,  and  of  the  modern 
Spanifl),  French  and  Italian  books.  He  then  return- 
ed to  his  native  country  ;  and  fome  time  thereafter 
married  Margaret  Logan,  a  grand-daughter  of  Sir  Ro- 
bert Logan.  Upon  the  appearance  of  a  civil  war,  he 
retired  again  ;  and  in  this  retirement  is  fuppofed  to 
have  written  his  hitlory  of  the  Five  James's  fucceflive- 
ly  kings  of  Scotland,  which  was  not  publifhed  till  after 
his  death.  Having  been  grafted  as  it  were  on  the 
royal  family  of  Scotland,  and  upheld  by  them,  he  was 
fleadily  attached  to  Charles  I.  •,  but  does  not  appear 
ever  to  have  armed  for  him.  As  he  had  always  been 
a  laborious  fludent,  and  had  applied  himfelf  equally  to 
hiflory  and  politics  as  to  clafTicai  learning,  his  fervices 
were    better   rendered   by    occafional   pobllcations,    in 

wliich. 
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wliich   he    feveral   times    diftinguifhed    bimfelf.     In   a 
piece   called  Irene,    he   harangues   the   king,  nobility, 
•  and  clergy,  about  their  mutual  miftakes,  fears,  and  jea- 

loufies;  and  lays  before  them  the  confequences  of  a  civil 
war,  from  indifputable  arguments  and  the  hiftories  of 
part  times.  The  great  marquis  of  Montrofe  wrote  a 
letter  to  him,  deliring  him  to  print  this  Irene,  as  the 
beft  means  to  quiet  the  minds  of  a  dillrafted  people  : 
he  likewife  fent  him  a  proteflion,  dated  Auguft  1645, 
immediately  after  the  battle  of  Kilfyth,  with  a  letter, 
in  which  he  commends  Mr  Druramond's  learning  and 
loyalty.  Mr  Drummond  wrote  other  things  alfo  with 
the  fame  view  of  promoting  peace  and  union,  of  calm- 
ing the  dilturbed  minds  of  the  people,  of  reafoning  the 
better  fort  into  moderation,  and  checking  the  growing 
evils  which  would  be  the  confequence  of  their  obftina- 
cy.  But  his  efforts  were  fruitlefs ;  and  his  attachment 
to  the  king  and  his  caufe  were  lo  ftrong,  that  when  he 
heard  of  the  fentence  being  executed  on  him,  he  was 
overwhelmed  with  grief,  and  lifted  his  head  no  more. 
He  died  In  the  year  1649,  leaving  behind  him  feveral 
children  :  the  eldeft  of  whom,  William,  was  knighted 
by  Charles  II.  He  had  a  great  Intimacy  and  corre- 
fpondence  with  the  two  famous  EnglKh  poets,  Michael 
Drayton  and  Ben  Johnfon ;  the  latter  of  whom,  at  the 
age  of  4;;,  travelled  from  London  on  foot,  to  vifit  him 
at  Havnhomden.  An  edition  of  his  works,  with  his 
life  prefixed,  was  printed  in  folio  at  Edinburgh,  1711. 
Among  all  the  writers,  at  the  beginning  of  the  laft 
century,  who  flouriflied  after  the  death  of  Shakefpeare, 
*  Curfory  ^n  ingenious  critic  *  obferves,  there  is  not  one  whom 
Rtmarks  tn  a  general  reader  of  the  Englllh  poetry  of  that  age  will 
regard  with  fo  much  and  fo  deferved  attention  as  Wil- 
liam Drummond.  In  a  furvey  of  his  poetry,  two  con- 
fiderations  mufl  be  had,  viz.  the  nation  of  which  he 
was,  and  the  time  when  he  wrote.  Yet  will  thefe  be 
found  not  offered  to  extenuate  faults,  but  to  Increafe 
admiration.  His  thoughts  are  often,  may  generally, 
bold  and  highly  poetical :  he  follows  nature,  and  his 
verfes  are  delicately  harmonious.  As  his  poems  are  not 
eafily  met  with,  and  have  perhaps  by  many  readers  ne- 
ver been  heard  of,  a  few  extrafls  may  be  excufed. 

On  the  death  of  Henry  prince  of  W^ales  in  161 2, 
Drummond  wrote  an  elegy,  entitled  Tears  on  the  Death 
of  Moeliades;  a  name  which  that  prince  had  ufed  in  all 
his  challenges  of  martial  fport,  as  the  anagram  of  Miles 
a  Deo.  In  this  poem  are  lines,  according  to  Denham's 
terms,  as  ftrong,  as  deep,  as  gentle,  and  as  full,  as  any 
of  his  or  Waller's.  The  poet  laments  the  fate  of  the 
prince,  that  he  died  not  In  fome  glorious  caufe  of  war  : 
"  Againft  the  Turk  (fays  he)  thou  hadft  ended  thy  life 
and  the  Chriftian  war  together  :" 

Or,  as  brave  Bourbon,  thou  hadft  made  old  Rome, 
Q^ueen  of  the  world,  thy  triumph  and  thy  tombe. 

Of  the  lamentation  of  the  river  Forth  ; 

And  as  ftie  rufti'd  her  Cyclades  among, 

She  feem'd  to  plain  that  Heav'n  had  done  her  wrong. 

Further  r 

Tagus  did  court  his  love  with  golden  ftreams. 
Shine  with  her  tosyns,  fair  Seine  with  all  {he  claims : 
But  an,  poor  lovers  I    death  did  them  betray  ; 
AriA  uniufpeded,  made  thjir  hopes  his  prey. 
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And  concludes :        , 

The  virgins  to  thy  tomTj  ivill  garlands  bear  ^ 

Of  flowers,  and  with  each  flower  let  fall  a  tear. 
Moeliades  fweet  courtly  nymphs  deplore, 
From  Thule  to  Hydafpes'  pearly  Ihore. 

Perhaps  there  are  no  lines  of  Pope  of  which  the  eafy 
flow  may  be  more  juftly  admired  than  of  thofe  in  his 
third  paltoral ; 

Not  bubbling  fountains  to  the  thirfly  fwain, 
Not  balmy  fleep  to  lab'rers  faint  with  pain. 
Not  fhowers  to  larks,  or  funfhine  to  the  bee, 
Are  half  fo  charming  as  thy  fight  to  me. 

When  King  James  I.  after  his  acceflion  to  the  Eng- 
lllh throne,  returned  to  Scotland  in  1617,  his  arrival 
was  celebrated  by  every  effort  of  poetical  congratula- 
tion. Upon  this  occafion  Drummond  compofed  a  pa- 
negyric entitled  The  Wandering  Mufes,  or  the  River 
Forth  feafting ;  in  which  are  found  four  lines  apparent- 
ly imitated  by  Pope  in  the  above  paffage,  and  which 
do  not  in  point  of  harmony  fall  much  (hort  of  that 
imitation.      He  fays. 

To  virgins,  flow'rs ;   to  fun  burnt  earth,  the  rain ; 
To  mariners,  fair  winds  amidft  the  main  ; 
Cool  Ihades,  to  pilgrims  ivhom  hot  glances  btirn ; 
Are  not  fo  pleafing  as  thy  bleft  return. 

Of  thefe  two  poems  of  Drummond,  it  Is  obfervable, 
that  the  firft  was  written  in  i6l2,  the  laft  in  1617. 
The  earlieft  piece  of  Waller  is  that  to  the  king  on  his 
navy  In  1625.  The  piece  in  which  Sir  John  Denham's 
greateft  force  lies,  Cooper's  Hill,  was  not  written  till 
1640.  The  harmony  of  Drummond,  therefore,  at  a 
time  when  thofe  who  are  ufually  called  the  firft  intro- 
ducers of  a  fmooth  and  pollftied  verlification  had  not 
yet  begun  to  write,  is  an  honour  to  him  that  ftiould 
never  be  forgotten.  Nor  is  his  excellence  half  enough 
praifed  or  acknowledged. 

Drummond  and  Petrarch  had  this  in  common,  that 
each  lamented,  firft  the  cruelty,  and  then  the  lofs  of 
his  miftrefs  ,  fo  that  their  fonnets  are  alike  naturally 
divided  Into  tvyo  parts,  thofe  before  and  thofe  after 
their  feveral  miftreffes  deaths.  It  may  juftly  be 
doubted,  that  among  all  the  fonneteers  in  the  Engllfh 
language  any  one  is  to  be  preferred  to  Drummond. 
He  has  fliown  in  fome  of  thefe  compofitions  nearly 
the  fplrit  of  Petrarch  himfelf.  Of  each  period  one  ii 
here  inferted ;  the  firft,  before  the  death  of  his  nii- 
flrefs  : 

Ah  me,  and  am  I  now  the  man,  whofe  mufe 
In  happier  times  was  wont  to  laugh  at  love, 
In  thofe  who  fuffered  that  blind  boy  abufe 
The  noble  gifts  were  giv'n  them  from  above ! 

What  metamorphofe  ftrange  is  this  I  prove  i' 
Myfelf  I  fcarce  now  find  myfelf  to  be  j 
And  think  no  fable  Circe's  tyrannic, 
And  all  the  tales  are  told  of  changed  Jove. 

Virtue  hath  taught,  with  her  philofophy 
My  mind  Into  a  better  courfe  to  move. 
Reafon  may  chide  her  full,  and  oft  reprove 
Affeftion's  power  ;  but  what  is  that  to  me, 
Who  ever  think,  and  never  think  on  aught 

But  that  bright  chenibim  which  thralls  ray  thought! 
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From  Part  II.  after  her  death,  (Sonnet  I.) 

Of  mortal  glor)',  0  foon  darken'd  ray  ! 

O  winged  joys  of  man,  more  fvvift  than  wind  I 

O  fond  defires  which  in  our  fancies  ftray  I 

O  traiterous  hope  which  do  our  judgments  blind  ! 

Lo,  in  a  f.aih  that  light  is  gone  away, 

Which  dazzle  did  each  eye,  delight  each  mind  ; 
And  with  that  fun  from  whence  it  came  combin'd, 
Now  makes  more  radiant  heav'n's  eternal  day. 

Let  Beauty  now  bedew  her  cheeks  with  tears  j 
Let  widoiv'd  Mufic  only  roar  and  groan  ; 
Poor  Virtue,  get  thee  wings  and  mount  the  fpheres, 
For  dwelling-place  on  earth  for  thee  is  none  : 
Death  hath  tiiy  temple  raz'd,  Love's  empire  foil'd, 
The  world  of  honour,  worth,  and  fweetnefs  fpoil'd. 

The  feventh  fonnet  of  the  firft  part  has  much  refem- 
blance  to  Sir  Henry  Wotton's  elegant  little  poem  on 
the  queen  of  Bohemia,  '*  Ye  meaner  beauties,"  &c. 
Among  Drummond's  Flowers  of  Sion,  the  poem  which 
begins  "  Amidft  the  azure  clear — of  Jordan's  facred 
ftreams,"  eminently  diftinguilhes  him,  whether  he  be 
confidered  as  a  phllofopher  or  a  poet. 

DRUNKENNESS,  a  well-known  diforder  in  the 
brain,  occafioned  by  drinking  too  freely  of  fpirituous 
liquors.  Drunkennefs  appears -in  different  (hapes  in 
difierent  conftitutions :  fome  it  makes  gay,  fome  fal- 
len, and  fome  furious.  The  mifchief  of  drunkennefs 
confifts  in  the  following  bad  effedls :  i.  It  betrays  moll 
conftitutions  either  into  extravagancies  of  anger,  or 
fins  of  lewdnefs.  2.  It  difqualifies  men  for  the  duties 
of  their  ftation,  both  by  the  temporary  diforder  of 
their  faculties,  and  at  length  by  a  conftant  incapacity 
and  ftupefaclion.  3.  It  is  attended  with  expences, 
which  can  often  be  ill  fpared.  4.  It  is  fure  to  occafion 
uneafmefs  to  the  family  of  the  drunkard.  5.  It  fliortens 
life.  To  thefe  confequences  of  drunkennefs  muft  be  add- 
ed the  peculiar  danger  and  mifchief  of  the  example. 
"  Drunkennefs  (Mr  Paley  obferves)  is  a  focial  feftive 
vice.  The  drinker  collects  his  circle  ;  the  circle  natur- 
ally fpreads  •,  of  thofe  who  are  drawn  within  it,  many 
become  the  corrupters  and  centres  of  fets  and  circles  of 
their  own  ;  every  one  countenancing,  and  perhaps  emu- 
lating, the  reft,  till  a  whole  neighbourhood  be  infedled 
from  the  contagion  of  a  fingle  example.  With  this 
cbfervation  upon  the  fpreading  quality  of  drunkennefs, 
may  be  connefted  a  remark  which  belongs  to  the  feve- 
ral  evil  effefts  above  recited.  The  confequences  of  a 
vice,  like  the  fymptoms  of  a  difeafe,  though  they  be  all 
enumerated  in  the  defcription,  feldom  all  meet  in  the 
fame  fubjed.  In  the  inftance  under  confideration,  the 
age  and  temperature  of  one  drunkard  may  have  little 
to  fear  from  inflammations  of  luft  or  anger  ;  the  fortune 
of  a  fecond  may  not  be  injured  by  the  expence  ;  a  third 
may  have  no  family  to  be  difquieted  by  his  irregulari- 
ties ;  and  a  fourth  may  poffefs  a  conftitution  fortified 
againft  the  poifon  of  ftrong  liquors.  But  if,  as  we 
always  ought  to  do,  we  comprehend  within  the  confe- 
quences of  our  conduft  the  mifchief  and  tendency  of 
the  example,  the  above  circumftances,  however  fortu- 
nate for  the  individual,  will  be  found  to  vary  the  guilt 
of  his  intemperance  lefs,  probably,  than  he  fuppofes. 
Although  the  wafte  of  time  and  money  may  be  of  finall 
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importance  to  you,  it  may  be  of  the  utraoft  to  fome  one  Dninktn- 
or  other  whom   your  fociety   corrupts.       Repeated  or      "^^f^^- 
long  continued  excelTes,  which  hurt  not  your  health,  ^"~"'~"~ 
may  be  fatal  to  your  companion.     Although  you  have 
neither  wife  nor  child,  nor  parent,  to  lament  your  ab- 
fence  from  home,  or  expect  your  return  to  it  with  ter- 
ror ;  other  families,  whofe  hulLands  and  fathers  have 
been  invited  to  ihare  in  your  ebriety,  or  encouraged  to 
imitate  it,  mav  juftly  lay  their  mifery  or  ruin  at  your 
door.     This  will  hold  good,  whether  the  perfon  feduced  . 
be  feduced  immediately  by  you,  or  the  vice  be  propa- 
gated from    ycu  to  him  through  feveral  intermediate 
examples." 

The  ancient  Lacedemonians  ufed  to  make  their  fiaves 
frequently  drunk,  to  give  their  children  an  averfion  and 
horror  for  the  fame.  The  Indians  hold  drunkennefs 
a  fpecies  of  madnefs  ;  and  in  their  language,  the  fame 
term  {ramgam'),  that  fignifies  "  diomkard,"  Cgnifies  al- 
fo  a  "  phrenetick." 

Drunkennefs  is  repeatedly  forbidden  by  St  Paul : 
"  Be  not  drunk  with  wine,  wherein  is  excefs,"  "  Let 
us  walk  honeftly  as  in  the  day,  not  in  rioting  and  drunk- 
ennefs." "  Be  not  deceived  :  neither  fornicators,  nor 
drunkards,  nor  revilers,  nor  extortioners,  ftiall  inherit 
the  kingdom  of  God,"  Eph.  vi.  iS.  Rom.  xiii.  13. 
I  Cor.  vi.  9,  10.  The  fame  apoftle  likewife  condemns 
drunkennels,  as  peculiarly  inconfiftent  with  the  Chriftian 
profeflion  :  "  They  that  be  drunken,  are  drunken  in 
the  night ;  but  let  us,  who  are  of  the  day,  be  fober." 
I  Theff.  V.  7,  8. 

Drunkennefs,  by  our  laws,  is  looked  upon  as  an  ag- 
gravation rather  than  an  excufe  for  any  criminal  beha- 
viour. A  drunkard,  fays  Sir  Edward  Coke,  who  is 
I'o/urilanus  dcemon,  hath  no  privilege  thereby  ;  but  what  - 

hurt  or  ill  foever  he  doth,  his  drunkennefs  doth  aggra- 
vate it  :  nam  omne  crimen  ebrietas  et  incendit  et  delergit. 
It  hath  been  obferved  that  the  real  ufe  of  ftrong  li- 
quors, and  the  abufe  of  them  by  drinking  to  excefs, 
depend  much  upon  the  temperature  of  the  climate  in 
which  we  live.  The  fame  indulgence  ^vhich  may  be  ' 
neceflary  to  make  the  blood  move  in  Nor^vay,  would 
make  an  Italian  mad.  A  German,  therefore,  fays  the 
preftdent  Montefquieu,  drinks  through  cuftom  founded 
upon  conftitutional  neceflity  ;  a  Spaniard  drinks  through 
choice,  or  out  of  the  mere  wantonnefs  of  luxury  ;  and 
drunkennefs,  he  adds,  ought  to  be  more  feverely  pu- 
niihed  where  it  makes  men  mifchievous  and  mad,  as 
in  Spain  and  Italy,  than  where  it  only  renders  thefa 
ftupid  and  heavy,  as  in  Germany  and  more  northern 
countries.  And  accordingly,  in  the  warmer  climate  of 
-Greece,  a  law  of  Pittacus  enafted,  "that  he  who 
committed  a  crime  when  drunk  (hould  receive  a  double 
puniftiment ;"  one  for  the  crime  itfelf,  and  the  other 
for  the  ebriety  w'hich  prompted  him  to  commit  it. 
The  Roman  law  indeed  made  great  allowances  for  this 
vice  :  per  vinum  delaf>fis  capitalis  poina  remittitur.  But 
the  law  of  England,  confidering  how  eafy  it  is  to  coun- 
terfeit this  excufe,  and  how  weak  an  excufe  it  is  (though 
real),  will  not  fuffer  any  man  thus  to  privilege  one 
crime  by  another. 

For  the  offence  of  dnjnkennefs  a  man  may  be  pu- 
niftied  in  the  ecclefiailical  court,  as  well  as  by  juftices 
of  peace  by  ftatute.  And  by  4  Jac.  I.  c.  5,  and 
2 1  Jac.  I.  c.  7.  if  any  perfon  (hall  be  convifted  of 
drunkeanefs  by  the  view  of  a  jullice,  oath  of  one  wit- 
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nefs,  &c.  lie  (liall  forfeit  js.  for  the  firft  offence,  to 
be  levied  by  diftrefs  and  (ale  of  his  goods ;  and  for 
'  want  of  a  dilkels,  iliall  lit  in  the  Hocks  fix  hours  :  and 
for  the  fecond  offence,  he  is  to  be  bound  with  two  fure- 
ties  in  lol.  each,  to  be  of  good  beha\iour,  or  to  be 
committed.  And  he  who  is  guilty  of  any  crime 
through  his  own  voluntaiy  drunkennefs,  fhall  be  punilh- 
cd  for  it  as  if  he  had  been  fober.  It  has  been  held  that 
drunkennefs  is  a  fulHcicnt  caufe  to  remove  a  magi- 
ftrate  ;  and  the  profecution  for  this  offence  by  the  lla- 
tute  of  4  Jac.  I.  c.  5.  was  to  be,  and  ftill  may  be,  be- 
fore jnfticcs  of  peace  in  their  feffions  by  way  of  in- 
dictment, &c.  Equity  will  not  relieve  againlt  a  bond, 
&c.  given  by  a  man  when  drunk,  unlefs  the  drunken- 
nefs is  occafioned  through  the  management  or  con- 
trivance of  him  to  whom  the  bond  is  given. 

The  appetite  for  intoxicating  liquors  appears  to  be 
almoft  always  acquired.  One  proof  of  which  is,  that 
it  is  apt  to  return  only  at  particular  times  and  places  •, 
as  after  dinner,  in  the  evening,  on  the  market  day,  at 
the  market  town,  in  fuch  a  company,  at  fuch  a  tavern. 
And  this  may  be  the  reafon,  that  if  a  habit  of  drunk- 
ennefs be  ever  overcome,  it  is  upon  fome  change  of 
place,  fituation,  company,  or  profeflion.  A  man  funk 
deep  in  a  habit  of  drunkennefs,  will  upon  fuch  occa- 
fions  as  thefe,  when  he  finds  himfelf  loofened  from  the 
affociations  which  held  him  fad,  fometimes  make  a 
plunge,  and  get  out.  In  a  matter  of  fuch  great  im- 
portance, it  is  well  worth  while,  ^vhere  it  is  tolerably 
convenient,  to  change  our  habitation  and  fociety,  for 
the  fake  of  the  experiment. 

Habits  of  drunkennefs  commonly  take  their  rife 
either  from  a  fondnefs  for,  or  connexion  with,  fome 
company,  or  fome  companion,  already  addicled  to  this 
praftice  ■,  which  affords  an  almoft  irrefiftible  invi- 
tation to  take  a  (hare  in  the  indulgencies  which  thofe 
about  us  are  enjoying  with  fo  much  apparent  relifh 
and  delight  ;  or  from  want  of  regular  employment, 
which  is  fure  to  let  in  many  fuperfluous  cravings  and 
cuftoms,  and  often  this  amongft  the  reft  ;  or,  laftly, 
from  grief  or  fatigue,  both  which  ftrongly  folicit  that 
relief  which  inebriating  liquors  adminifter  for  the  pre- 
fent,  and  furnifti  a  fpecious  excufe  for  complying  with 
the  inclination.  But  the  habit,  when  once  fet  in,  is 
continued  by  different  motives  from  thofe  to  which 
it  owes  its  origin.  Perfons  addifted  to  exceffive  drink- 
ing fuffer,  in  the  intervals  of  fobriety,  and  near  the  re- 
turn of  their  accuftomed  indulgence,  a  faintnefs  and 
oppreftion  about  the  f>ra:cordia  which  it  exceeds  the 
ordinary  patience  of  human  nature  to  endure.  This 
is  ufually  relieved  for  a  fliort  time  by  a  repetition  of  the 
fame  excefs  :  and  to  this  relief,  as  to  the  removal  of 
every  long- continued  pain,  thty  who  have  once  expe- 
rienced it  are  urged  almoft  beyond  the  po-\ver  of  refift- 
ance.  This  is  not  all  :  as  the  liquor  lofes  its  fiimulus, 
the  dofe  rauft  be  increafed,  to  reach  the  fame  pitch  of 
elevation  or  eafe  ;  which  increafe  proportionally  acce- 
lerates the  progrefs  of  all  the  maladies  that  drunken- 
nefs brings  on.  "Whoever  retlefts,  therefore,  upon  the 
violence  of  the  craving  in  advanced  ftages  of  the  habit, 
and  the  fatal  termination  to  which  the  gratification  of 
it  leads,  will,  the  moment  he  perceives  the  leaft  ten- 
dency in  himfelf  of  a  growing  inclination  to  intempe- 
rance, colleft  his  refolution  to  this  point  ;  or  (what 
perhaps  he  will  find  his  beft  fecurity)  arm  himfelf  with 


fome  peremptory  rule,  as  to  the  times  and  quantity  of    Drupa, 
his  indulgencies.  ,  l^^"*^'^-  ^ 

DRUPA,  or  Druppa,  in  Buianij,  a  fpecies  of  pe-  ' 
ricarpium  or  feed-vcffel,  which  is  lucculent  or  pulpy, 
has  no  valve  or  external  opening  like  the  capfule  and 
pod,  and  contains  within  its  fubftance  a  ftone  or  nut. 
The  cherry,  plum,  peach,  apricot,  and  all  other  ftone 
fruit  are  of  this  kind. 

The  term,  which  is  of  great  antiquity,  is  fynony- 
mous  to  Tournefort's  fructus  mollis  ojftculo,  "  foft  fruit 
with  a  ftone  ;"  and  to  the  prunus  of  other  botanifts. 

The  ftone  or  nut,  which  in  this  fpecies  of  fruit  is 
furrounded  by  the  foft  pulpy  flelh,  is  a  kind  of  ligneous 
or  (voody  cup,  which  contains  a  fingle  kernel  or  feed. 

This  definition,  however,  will  not  apply  to  every 
feed-veffel  denominated  drupa  in  the  Genera  Plantarum. 
The  almond  is  a  drupa,  fo  is  the  feed-veffel  of  the  elm 
tree  and  the  genus  rumphia,  though  far  from  being 
pulpy  or  fucculent ;  the  firft  and  third  are  of  a  fubftance 
like  leather,  the  fecond  like  parchment.  The  fame  may 
be  faid  of  the  walnut,  piftachia  nut,  guetlarda,  qiiifqua- 
Jis,  jack-in-a-box,  and  fome  others. 

Again,  the  feeds  of  the  elm,  fchrehera,  Jlagellaria, 
and  the  mango  tree,  are  not  contained  in  a  ftone.  The 
feed-veffel  of  burr  reed  is  dry,  ftiaped  like  a  top,  and 
contains  two  angular  ftones. 

This  fpecies  of  fruit,  or  more  properly  feed-veffel, 
is  commonly  roundifh,  and  when  feated  below  the  ca- 
lyx or  receptacle  of  the  flower,  is  furniftied,  like  the 
apple,  at  the  end  oppofite  to  the  footftalk,  with  a 
fmall  umbilicus  or  cavity,  which  is  produced  by  the 
fvvelling  of  the  fruit  before  the  falling  off  of  the  flower- 
cup. 

DRUSES,  or  Druzes,  a  remarkable  nation  in 
Paleftine,  inhabiting  the  environs  of  Mount  Lebanon, 
of  whofe  origin  and  hiftory  we  have  the  following  de- 
tail by  M.  Volney. 

Twenty-three  years  after  the  death  of  Mahomet,  the 
difputes  between  Ali  his  lon-in-law  and  Moaouia  go- 
vernor of  Syria,  occafioned  the  firft  fchifm  in  the  em- 
pire of  the  Arabs,  and  the  two  fe61s  fubfift  to  this  day  ; 
but,  in. reality,  this  difference  rslated  only  to  power  ; 
and  the  Mahometans,  however  divided  in  opinion  re- 
fpecling  the  rightful  fucceffor  of  the  prophet,  were 
agreed  with  refpeft  to  their  dogmas.  It  was  not  un- 
til the  following  century  that  the  perufal  of  Greek 
books  introduced  among  the  Arabs  a  ipirit  of  difcuf- 
fion  and  controverfy,  to  which  till  then  they  were  ut- 
ter ftrangers.  The  conltquence  was,  as  might  be  ex- 
peftcd,  by  reafoning  on  matters  not  fufceptible  of  de- 
monftration,  and  guided  by  the  abftraiil  principles  of 
an  unintelligible  logic,  they  divided  into  a  multitude 
of  fccts  and  opinions.  At  this  period,  too,  the  civil 
power  loft  its  authority  ;  and  religion,  which  from  that 
derives  the  means  of  preferving  its  unity,  ijiared  the 
fame  fate,  and  the  Mahometans  now  experienced  what 
had  before  befallen  the  ChriftianS.  The  nations  which 
had  received  the  religion  of  Mahomet,  mixed  with  it 
their  former  abfurd  notions  ;  and  the  errors  which  had 
anciently  prevailed  over  Aha  again  made  their  appear- 
ance, though  altered  in  their  forms.  The  metempfy- 
chofis,  the  doctrine  of  a  good  and  evil  principle,  and 
the  reno\alion  after  fix  thouland  years,  as  it  had  been 
taught  by  Zoroaficr,  were  again  revived  among  the 
Mahometans,     In  this  political  and  religious  confufion 
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Diufes.  every  entliufiafl;  became  an  apoftle,  and  every  apoftle 
—r-~~'  the  head  of  a  feft.  No  Icfs  than  fixty  of  thefe  were 
reckoned,  remarkable  for  the  numbers  of  their  follow- 
ers, all  differing  in  fome  points  of  faith,  and  all  dif- 
avowing  herefy  and  error.  Such  was  the  ftate  of  thefe 
countries  when  at  the  commencement  of  the  nth  cen- 
tury Egypt  became  the  theatre  of  one  of  the  moft  ex- 
travagant fccnes  of  enthuliafm  and  abfurdity  ever  re- 
coided  in  hiftory.  The  following  account  is  extracted 
from  the  eaftern  writers. 

In  the  year  of  the  Hegira  386  (A.  D.  9961,  the 
third  caliph  of  the  race  of  the  Fatimites,  called  Hakem- 
Wamr-eliah,  fucceeded  to  the  throne  of  Eg)pt  at  the  age 
of  1 1  years.  He  was  ene  of  the  moll  extraordinary 
princes  of  whom  hillory  has  preferved  the  memory.  He 
caufed  the  firfl  caliphs,  the  companions  of  Mahomet,  to 
be  curfcd  in  the  mofques,  and  afterwards  revoked  the 
anathema  :  He  compelled  the  Jews  and  Chriftians  to 
abjure  their  religion,  and  then  permitted  themto  refume 
it.  He  prohibited  the  making  flippers  for  women,  to 
prevent  them  from  coming  out  of  their  houfes.  He 
burnt  one  half  of  the  city  of  Cairo  for  his  diverfion, 
while  his  foldiers  pillaged  the  other.  Not  contented 
with  thefe  extravagant  aftions,  he  forbade  the  pilgrimage 
to  Mecca,  farting,  and  the  five  prayers ;  and  at  length 
carried  his  madnefs  fo  far  as  to  delire  to  pafs  for  God 
himfclf.  He  ordered  a  regifter  of  thofe  who  acknow- 
ledged him  to  be  fo,  and  the  number  amounted  to  fix- 
teen  thoufand.  This  impious  pretenfion  was  fupported 
by  a  falfe  prophet,  who  came  from  Perfia  into  Egypt ; 
which  impoftor,  named  Mohammcd-ben-lfmael,  taught 
that  it  was  not  neceffary  to  fart  or  pray,  to  praflife  cir- 
cumcifion,  to  make  the  pilgrimage  to  Mecca,  or  obferve 
feftivals  J  that  the  prohibition  of  pork  and  wine  was  ab- 
iurd  •,  and  that  marriage  between  brothers  and  fillers, 
fathers  and  children,  was  lawful.  To  ingratiate  himfelf 
with  Hakem,  he  maintained  that  this  caliph  was  God 
himfelf  incarnate;  and  inftead  of  his  name  Hakem-b''amr- 
cHah,  which  fignifies  governing  by  the  order  of  Cod,  he 
called  him  Hakem  b''amr-eh,  governing  by  his  own  order. 
Unluckily  for  the  prophet,  his  new  god  had  not  the 
power  to  proteiJl  him  from  the  fury  of  his  enemies,  who 
llew  him  in  a  tumult  almoil  in  the  arms  of  the  caliph, 
who  was  himfelf  maflacred  foon  after  on  Mount  Mo- 
kattam,  where  he,  as  he  faid,  had  held  converfation  with 
sngels. 

•  The  death  of  thefe  two  chiefs  did  not  flop  the  pro- 
grefs  of  their  opinions  j  a  difciple  of  Mohammed-ben- 
Ifraael,  named  Harn%u  ben-y^kmud,  propagated  them 
with  an  indefatigable  zeal  in  Egypt,  in  Paleftine,  and 
along  the  coaft  of  Syria,  as  far  as  Sidon  and  Berytus. 
His  profelytes  being  perfecuted  by  the  feft  in  power, 
they  tbok  refuge  in  the  mountains  of  Lebanon,  where 
they  were  better  able  to  defend  themfelves ;  at  lead  it 
is  certain,  that,  ihortly  after  this  era,  we  find  them 
eftablilhed  there,  and  forming  an  independent  fociety. 

The  difference  of  their  opinions  difpofes  them  to  be 
enemies;  but  the  urgent  intereft  of  their  common  fafety 
,  forces  them  to  allow  mutual   toleration,  and  they  have 

always  appeared  united,  and  have  jointly  oppofed,  at 
different  times,  the  Crufaders,  the  fultans  of  Aleppo, 
the  Mamelukes,  and  the  Ottomans.  The  conqueft  of 
Syria  by  the  latter  made  no  change  in  their  fituation. 
Selim  1.  on  his  return  from  Egypt,  meditating  no  lefs 
jhan  the  conqueft  of   Europe,    difdained   to  wafte  his 
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time  before  the  rocks  of  Lebanon.  Solinian  IL  his 
fuccelTor,  inceflantly  engaged  in  important  wars,  either  ^ 
with  the  knight  of  Rhodes,  the  Perfians,  the  kingdom 
of  Yemen,  the  Hungarians,  the  Germans,  or  the  em- 
peror Charles  V.  had  no  time  to  think  of  the  Drufes. 
Emboldened  by  this  inattention,  and  not  content  with 
their  independence,  they  frequently  delcended  from 
their  mountains  to  pillage  the  Turks.  'J'he  pachas  in 
vain  attempted  to  repel  their  inroads;  their  troops  were 
in\ariably  routed  or  rcpulfed.  And  it  W'as  not  till  the 
year  1588  that  Amurath  HI.  wearied  with  the  com- 
plaints made  to  him,  refolved,  at  all  events,  to  reduce 
thefe  rebels,  and  had  the  good  fortune  to  fucceed^ 
His  general  Ibrahim  Pacha  marched  from  Cairo,  and 
attacked  the  Drufes  and  Maronites  with  fo  much  ad- 
drefs  and  vigour  as  to  force  them  into  their  rtrong  holds, 
the  mountains.  DilTenfion  took  place  among  their 
chiefs,  of  which  he  availed  himfelf  to  exaft  a  contri- 
bution of  upwards  of  one  million  of  piaftres,  and  to 
impofe  a  tribute  which  has  continued  to  the  prefent 
time. 

It  appears  that  this  expedition  was  the  epoch  of  a 
conliderable  change  in  the  conilitution  of  the  Drufes. 
Till  then  they  had  lived  in  a  fort  of  anarchy,  under 
the  command  of  different  llieiks  or  lords.  The  na- 
tion ivas  likewife  divided  into  tv.-o  faftions,  fuch  as 
is  to  be  found  in  all  the  Arab  tribes,  and  which  are 
diftinguifhed  into  the  party  Kaifi  and  the  party  Ya- 
mani.  To  fimplify  the  adminillration,  Ibrahim  per- 
mitted them  only  one  chief,  who  fiiould  be  refponfible 
for  the  tribute,  and  execute  the  office  of  civil  magif- 
trate ;  and  this  governor,  from  the  nature  of  his  fitua- 
tion, acquiring  great  authority,  became  almoft  the  king 
of  the  republic  ;  but  as  he  was  always  chofen  from 
among  the  Drufes,  a  confequence  followed  which  the 
Turks  liad  not  forefeen,  and  which  was  nearly  fatal 
to  their  power.  For  the  chief  thus  chofen,  having  at 
his  .difpofal  the  whole  ftrength  of  the  nation,  was  able 
to  give  it  unanimity  and  energy,  and  it  naturally  turn- 
ed againft  the  Turks  ;  fince  the  Drufes,  by  becoming 
their  i'ubjefls,  had  not  ceafed  to  be  their  enemies.  They 
took  care,  however,  that  their  attacks  ihould  be  in- 
direft,  fo  as  to  fave  appearances,  and  only  engaged  in 
fecret  holUlitics,  more  dangerous,  perhaps,  than  open 
war. 

About  this  time,  that  is,  the  beginning  of  the  1 7th 
century,  the  power  of  the  Drufes  attained  its  greateft 
height ;  which  it  owed  to  the  talents  and  ambition  of 
the  celebrated  Faker-el-din,  commonly  called  Fakardin. 
No  fooner  was  this  prince  advanced  to  be  the  chief  of 
that  people  than  he  turned  his  whole  attention  to  hum- 
ble the  Ottoman  power,  and  aggrandiie  himfelf  at  its 
expence.  In  this  enterprife  he  difplayed  an  addrefs 
feldom  feen  among  the  Turks.  He  firfl  gained  the 
confidence  of  the  Porte,  by  every  demonllration  of  loy  • 
alty  and  fidelity  ;  and  as  the  Arabs  at  that  time  infeft- 
ed  the  plain  of  Balbec  and  the  countries  of  Sour  and 
Acre,  he  made  war  upon  them,  freed  the  inhabitants 
from  their  depredations,  and  thus  rendered  them  deflrous 
of  living  under  his  government. 

The  city  of  Bairout  v>as  fituated  advantageoufly 
for  his  defigns,  as  it  opened  a  communication  with 
foreign  countries,  and,  among  others,  with  the  Vene- 
tians, the  natural  enemies  of  the  Turks.  Faker-el-din 
availed  himfelf  of  the  mifcondu6l  of  the  aga,  expell- 
ed 
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cd  liim,  ftiitd  on  the  cily,  and  even  li.id  the  art  to 
'  make  a  merit  of  this  aiii  of  hoftility  with  the  Divan, 
by  paying  a  more  conliderable  tribute.  He  proceeded 
in  the  fame  manner  at  Saide,  Balbec,  and  Sour  ;  and 
at  len'^th,  about  the  year  1613,  faw  liimfelf  mailer  of 
all  the  country  as  far  as  Adjaloun  and  Safad.  The 
pachas  of  Tripoli  and  Damafcus  could  not  fee  thefc  en- 
croachments with  indiftorencc  ;  fometimes  they  oppofed 
him  with  open  force,  though  ineffeftually,  and  fome- 
times endeavoured  to  ruin  him  at  the  Porte  by  fecret 
infinuations ;  but  the  emir,  who  maintained  there  his 
fpies  and  defenders,  defeated  every  attempt. 

At  length,  however,  the  Divan  began  to  be  alarmed 
at  the  progiefs  of  the  Drufes,  and  made  preparations 
for  an  expedition  capable  of  crufliing  them.  Whether 
fiom  policy  or  fear.  Faker-el- din  did  not  think  pro- 
per to  wait  this  llorra.  He  had  formed  connexions 
in  Italy,  on  which  he  built  great  hopes,  and  deter- 
mined to  go  in  perfon  to  folicit  the  fuccours  they  had 
promifed  him  ;  perfuadcd  that  his  prefence  would  in- 
creafe  the  zeal  of  his  friends,  while  his  abfence  might 
appeafe  the  refentment  of  his  enemies.  He  therefore 
embarked  at  Bairout  ;  and  after  refigning  the  admi- 
niftration  to  his  fon  Ali,  repaired  to  the  court  of  the 
Medici  at  Florence.  The  arrival  of  an  Oriental  prince 
in  Italy  did  not  fail  to  attraft  the  public  attention. 
Inquiry  was  made  into  his  nation,  and  the  origin  of 
tlie  Drufes  became  a  popular  topic  of  refearch.  Their 
hiflory  and  religion  were  found  to  be  fo  little  known,  as 
to  leave  it  a  matter  of  doubt  whether  they  (hould  be 
clafled  with  the  Mahometans  or  Chriftians.  The  Cru- 
fades  were  called  to  mind  ;  and  it  was  foon  fuggefted, 
that  a  people  w  ho  had  taken  refuge  in  the  mountains, 
and  were  enemies  to  the  natives,  could  be  no  other 
than  the  offspring  of  the  Crufaders. 

'J'his  idle  conceit  was  too  favourable  to  Faker-el-din 
for  him  to  endeaVour  to  difprove  it :  he  was  artful 
enough,  on  the  contrary,  to  pretend  he  was  related 
to  the  houfe  of  Loraine  ;  and  the  milTionaries  and 
merchants,  who  promifed  themfelves  a  new  opening 
for  converfion  and  commerce,  encouraged  his  pre- 
.tenfions.  When  an  opinion  is  in  vogue,  every  one 
difcovers  new  proofs  of  its  certainty.  The  learn- 
ed in  etymology,  Ifruck  with  the  relemblance  of  the 
names,  infifted,  that  Drufes  and  Dreux,  muft  be  the 
fame  word  ;  and  on  this  foundation  formed  the  fy- 
ftem  of  a  pretended  colony  of  French  Crufaders,  who, 
under  the  conduft  of  a  Comte  de  Dreux,  had  formed 
a  fettlement  in  Lebanon.  This  hypothefis,  however, 
^vas  completely  overthrown  by  the  remark,  that  the 
name  of  the  Drufes  is  to  be  found  in  tlie  itinerary  of 
Benjamin  of  Tudela,  who  travelled  before  the  time  of 
the  Crufades.  Indeed  the  futility  of  it  ought  to  have 
been  lufhciently  apparent  at  firft,  from  the  fmgle  con- 
fideration,  that  had  they  been  defcended  from  any  na- 
tion of  the  Franks,  they  muft  have  retained  at  leaft 
the  traces  of  fome  European  language  ;  for  a  people, 
retired  into  a  feparate  diftricl,  and  living  diftinft  from 
the  natives  of  the  country,  do  not  lofe  their  language. 
That  of  the  Drufes,  however,  is  very  pure  Arabic, 
without  a  fingle  word  of  European  origin.  The 
real  derivation  of  the  name  of  this  people  has  been 
long  in  our  pofleflion,  without  our  knowing  it.  It 
originates  from  the  founder  of  the  k£i  of  Mohammed- 
ben-Ifmael,    who    was    furnamed  El-Dorzi,    and  not 
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Kl-Darari,   as   U   is  ufually  printed  :   the  contulion  of     nnifpi. 
thefe  two  words,    fo    different    in    our  writing,    ariles  —— v~~" 
from  the  figure  of   the    two   Arabic  letters  r  and  «, 
which  have  only  this  diifercnce,  thut  the  2;  has  a  point 
over    it,    frequently  omitted    or   effaced  in  the  manu- 
fcripts. 

After  a  flay  of  nine  years  in  Italy,  Fakerel-din  re- 
turned to  relume  the  government  of  his  country. 
During  his  ablence,  his  fon  Ali  had  repulfed  the  Turks, 
appeafed  d'fconteuts,  and  maintained  affairs  in  tole- 
rable good  order.  Nothing  remained  for  the  emir, 
but  to  employ  the  knowledge  he  could  not  but  have 
acquired,  in  perfefliiig  the  internal  adminiftration  of 
government,  and  promoting  the  welfare  of  the  nation  ; 
but  inftead  of  the  ufeful  and  valuable  arts,  he  wholly 
abandoned  himfelf  to  the  frivolous  and  cxpenfive,  for 
which  he  had  imbibed  a  palTion  while  in  Italy.  He 
built  numerous  villas,  conllrui5led  baths,  and  planted 
gardens  :  he  even  prefumed,  without  relpeft  to  the  pre- 
judices of  his  country,  to  employ  the  ornamen.ts  of 
painting  and  fculpture,  notwithftanding  thefe  are  pro- 
hibited by  the  Koran. 

The  confequences  of  this  conduifl  foon  manifeft- 
ed  themfelves  :  the  Drufes,  who  paid  the  fame  tri- 
bute as  in  time  of  war,  became  diffatisfied.  The 
Yamani  faflion  .ere  roufed  ;  the  people  murmured 
at  the  exper  :rs  c.f  the  prince  ;  and  the  luxury  he- 
difplayed  rene.ved  the  jealoufy  of  the  pachas.  They 
attempted  to  Lvy  greater  tribute  :  hoftilities  again 
commenced,  ra  Faker-el-din  repulfed  the  forces  of 
the  pachas  ;  .vho  took  occafion,  from  this  refillance, 
to  render  hiri  kifpefted  by  the  fultan  himfelf.  A.mu- 
rath  III.  inceni':d  that  one  of  his  fubjefts  fhould  dare 
to  enter  into  a  competition  with  him,  refolved  on 
his  deflruflic;;  ;  nnd  the  pacha  of  Damafcus  received 
orders  to  m;;i^].;  with  all  his  forces,  againfl  Bair- 
out, the  ufi  r.l  refidence  of  Faker-el-din  j  while  40 
galleys  inveft,  ;  it  by  lea,  and  cut  off  all  communica- 
tion. 

The  emir,  who  depended  on  his  good  fortune  and 
fuccours  from  Italy,  determined  at  firfi  to  brave  th< 
florm.  His  fon  Ali,  who  commanded  at  Safad,  was 
ordered  to  oppofe  the  progrels  of  the  Turkifh  army  ; 
and  in  fadl  he  bravely  refilled  them,  notwithfl:anding 
the  great  difparity  of  his  forces ;  but  after  two  en- 
gagements, in  Tvhicli  lie  had  the  advantage,  being 
llain  in  a  third  attack,  the  face  of  affairs  was  greatly 
changed,  and  every  thing  went  to  ruin.  Faker-el-din, 
terrified  at  the  lofs  of  his  troops,  affli6led  at  the  death 
of  his  fon,  and  enfeebled  by  age  and  a  voluptuous  life, 
lofl  both  courage  and  prefence  of  mind.  He  no 
longer  faw  any  refource  but  in  a  peace,  which  he  fent 
his  fecond  fon  to  folicit  of  the  Turkilh  admiral, 
whom  he  attempted  to  feduce  by  prcfents  ;  but  the 
admiral  detaining  both  the  prefents  and  envoy,  de- 
clared he  would  have  the  prince  himfelf.  Faker-e!-din, 
intimidated,  took  to  flight,  and  was  purfued  by  the 
Turks,  now  mailers  of  the  country.  He  took  refuge 
on  the  (leep  eminence  of  Niha,  where  they  befieged 
him  ineffeiflually  for  a  whole  year,  when  they  left  him 
at  liberty  ;  but  fhortly  after,  the  companions  of  his 
adverfity,  wearied  with  their  fuffcrings,  betrayed  and 
delivered  him  up  to  the  Turks.  Faker-el-din,  though 
in  the  hands  of  his  enemies,  conceived  hopes  of  pardon, 
and  fuflered  himfelf  to  be  carried  to  ConAantinople ; 
y  y  where 
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wbere  Araurath,  pkafed  to  behold  at  his  feet  a  prince 
■'  lo  celebrated,  at  firft  treated  him  v.ith  the  benevolence 
ivhich  ariles  from  the  pride  of  fuperiorily  ;  but  foon 
returning  to  liis  former  jealoufies,  yielded  to  the  inili- 
gations  of  his  courtiers,  and,  in  one  of  his  violent  fits 
of  paflion,  ordered  him  to  be  ilrangled,  about  the  year 
1631. 

After  the  de^uh  of  Faker-el-din,  the  pofterity  of 
that  prince  Hill  continued  in  pofleflion  of  the  govern- 
ment, though  at  tlie  pleafure,  and  as  vaT-ds  of  the 
'i'urky.  This  family  failing  in  the  male  line  at  the 
begiiining  of  the  laft  century,  the  authority  devol- 
ved, by  the  eleftion  of  the  Ihaiks,  on  the  houfe  of 
Shelah,  in  which  it  ftill  continues.  The  only  emir  of 
tiiat  houle,  whofe  name  deferves  to  be  preferved,  is  the 
emir  Melhem,  who  reigned  from  1740  to  1759;  in 
wliich  interval  he  retrieved  the  lofles  of  the  Drufes, 
and  reftored  them  to  that  confcquence  v\hich  they  had 
loll  by  the  defeat  of  Faker-el-din.  'J'owards  the  end 
of  his  life,  about  the  year  1754,  Melhem,  wearied  with 
the -cares  of  government,  abdicated  his  authority,  to 
live  in  religious  retirement,  after  the  manner  of  the 
Okkals  ;  but  the  troubles  that  fucceeded  occafioned 
him  once  more  to  refume  the  reins  of  i^overnment, 
which  he  held  till  1759,  when^he  died,  univerfally  re- 
gretted. 

He  left  three  fons,  minors ;  the  eldell  of  ivhom 
ought,  according  to  the  cuftom  of  the  country,  to 
have  fucceecfed  him  ;  but  being  oniy  i  i  years  of  age, 
the  authority  devolved  on  his  uncle  Manfour,  agreeably 
to  a  law  very  general  in  Aha,  which  wills  the  people 
to  be  governed  by  a  Sovereign  who  has  arrived  at  years 
of  m.aturity.  The  young  prince  was  but  little  fitted 
to  maintain  his  preteniions ;  but  a  Maronite,  named 
Sad-el-Kouri,  to  whom  Melhem  had  intrufted  his  edu- 
cation, took  this  upon  himfclf.  Afpirrng  to  fee  his 
pupil  a  powerful  prince,  that  he  might  himlelf  become 
a  powerful  viCr,  he  made  every  exertion  to  advance 
his  fortune.  He  firft  retired  with  him  to  Djebail, 
in  the  Kelraouan,  w-here  the  emir  Youfef  poiVeired 
large  domains,  and  there  undertook  to  conciliate  the 
iVIaronites,  by  embracing  every  opportunity  to  ferve 
both  individuals  and  the  nation.  The  great  reve- 
nues of  his  pupil,  and  the  moderation  of  his  expen- 
diture, amply  furnilhed  him  with  the  means.  The 
farm  of  the  Kefraouan  was  divided  between  feveral 
fliaiks,  with  whom  the  Porte  was  not  very  ^\e\\  fa- 
lisfied.  Sad  treated  for  the  whole  mth  the  pacha 
of  Tripoli,  and  got  himfelf  appointed  fole  receiver. 
The  Motoualis  of  the  valley  of  Balbec  had  for  forae 
years  before  made  feveral  encroachments  on  Lebanon, 
and  the  Maronites  began  to  be  alarmed  at  the  near 
approach  of  thefe  uitoleratit  Mahometans.  Sad  pur- 
chafed  of  the  pacha  of  Damafcus  a  permidion  to 
make  war  upon  them;  and  in  1763  drove  them  out 
of  the  country.  The  Drufes  were  at  that  time  di- 
vided into  two  factions  :  Sad  united  his  intereil  with 
thofe  who  oppofed  Manfour,  and  fecretly  prepared  the 
plot  which  was  to  raile  the  nephew  on  the  ruin  of  the 
uncle. 

At  this  period  the  Arab  Daher,  who  had  made 
himfelf  mailer  of  Galilee,  ai\d  fixed  his  refidence  at 
Acre,  difquieted  the  Porte  by  his  progress  and  pre- 
teniions ;  to  oppoie  him,  the  Divan  had  juft  united 
the  pachalics  of  Daraafcus,  Satde,  and  Tripoli,  in  the 
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hands  of  Ofman  and  his  children  ;  and  It  was  evident 
that  an  open  war  was  not  very  remote.  Manfour, ' 
who  dreaded  the  Turks  too  much  to  refift  them,  made 
ufe  of  the  policy  ufual  on  fuch  occafions,  pretending 
a  zeal  for  their  fervice,  while  he  fecretly  favoured 
their  enemy.  This  was  a  fufficlent  motive  for  Sad  to 
purfue  meafures  direftly  oppofite.  He  fupported  tlie 
Turks  againlf  the  faftion  of  Manfour,  and  manoeu- 
vred with  fo  much  good  tortune  or  addrefs  as  to  depofe 
that  emir  in  1770,  and  place  Youfef  in  his  govcrn- 
mcr.t. 

In  the  following  year  All  Bey  declared  war,  and  at- 
•  tacked  Damafcus.  Youfef,  called  on  by  the  Turks, 
took  part  in  the  quarrel,  but  without  being  able  to 
draw  the  Drufes  ^rom  their  mountains  to  enter  into 
the  army  of  the  Ottomans.  Belides  their  natural  re- 
pugnance, at  all  times,  to  make  war  out  of  their  coun- 
try, they  were  on  this  occafion  too  much  .divided  at 
home  to  quit  their  habitations,  and  they  had  reafon  to 
congratulate  themfelves  on  the  event.  The  battle  of  Da- 
mafcus enfued  ;  and  the  Turks,  as  we  have  already  feen, 
were  completely  routed.  The  pacha  of  Saide  elcaping 
from  this  defeat,  and  not  thinking  himfelf  in  fafety  in 
that  tow-n,  fought  an  afylum  even  in  the  houfe  of  the 
emir  Youfef.  The  moment  was  unfavourable ;  but  the 
face  of  afifairs  foon  changed  by  the  flight  of  Mohammed 
Bey.  The  emir,  concluding  that  Ali  Bey  was  dead, 
and  not  imagining  that  Daher  was  powerful  enough 
iingly  to  maintahi  the  quarrel,  declared  openly  againft 
him,.  Saide  was  threatened  with  a  fieg^e,  and  he  de- 
tached 1500  men  of  his  fadion  to  its  defence;  while 
liimfelf  in  perfon,  prevailing  on  the  Drufes  and  Ma- 
ronites to  follow  him,  made  an  incurfion  with  25,000 
peafants  into  the  valley  of  Bekaa  ;  and  in  the  abfence 
of  the  Motoualis,  who  had  joined  the  army  of  Daher, 
laid  the  whole  country  wafte  ivith  fire  and  Iword  from 
Balbec  to  Tyre. 

While  the  Drufes,  proud  of  this  exploit,  were 
marching  in  diforder  towards  the  latter  city,  5C0  Mo- 
toualis, informed  of  what  had  happened,  flew  from 
Acre,  inflamed  ^vith  rage  and  defpair,  and  fell  with  fuch 
impetuofity  on  their  army  as  to  give  them  a  complete 
overthrow.  Such  was  the  furprife  and  confulion  of 
the  Drufes,  that  imagining  themfelves  attack-ed  by 
Daher  himfelf,  and  betrayed  by  their  companions,  they 
turned  their  Iwords  on  each  other  as  they  fled.  The 
flecp  declivities  of  Djezin,  and  the  pine  woods  which 
were  in  the  route  of  the  fugitives,  were  ftrewed  with 
dead,  but  few  of  whom  perilhed  by  the  hands  of  the 
Motoualis. 

The  emir  Youfef,  aftiamed  of  this  defeat,  efcaped 
to  Dair-el-Kamar,  and  fliortly  after  attempted  to  take 
I'evenge  ;  but  being  again  defeated  in  the  plain  between 
Saide  and  Sour  (Tyre),  he  was  conttrained  to  refign 
to  his  uncle  Manfour  the  ring,  which  among  the 
Drufes  is  the  fymbol  of  command.  In  1773  he  was 
reftored  by  a  new  revolution  ;  but  he  could  not  fupport 
his  po^ver  but  at  the  expence  of  a  civil  war.  In  order, 
therefore,  to  prevent  Bairout  falling  into  the  hands  of 
the  adverfe  fadion,  he  requefted  the  afliftance  of  the 
Turks,  and  demanded  of  the  pacha  of  Damafcus  a 
man  of  fufficient  abilities  to  defend  that  city.  The 
choice  fell  on  an  adventurer,  ^vho  from  his  fubl'equent 
fortune    merits  to  be  made  known. 

This  man,  named  Ahmad,  was  a  native  of  Bofnia, 

and 
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nnifcs.  nnd  fpoke  tlie  Sclavonian  as  his  mother  tongue,  as  the 
Ragufan  captains,  with  whom  he  converfed  in  prefer- 
ence to  thole  of  every  other  nation,  alVert.  It  is  faid, 
that  flying  from  his  country  at  the  age  of  16,  to  efcape 
the  confequences  of  an  attempt  to  violate  his  fifter-in- 
laiv,  he  repaired  to  ConlVantinople,  where,  deftitiite  of 
the  means  of  procuring  fubfillence,  he  fold  himfelt  to 
the  (lave  merchants  to  be  conveyed  to  Egypt  ;  and,  on 
his  arrival  at  Cairo,  was  purchafed  by  Ali  Bey,  who 
placed  him  among  his  Mamelukes. 

Ahmad  was  not  long  in  dillinguifliing  himfelf  by 
liis  courage  and  addrefs.  His  patron  employed  him 
on  feveral  occafions  in  dangerous  coups  de  main,  fuch 
as  the  aflafllnation  of  fuch  beys  and  cachefs  as  he 
fufpefled  ;  of  which  commiflions  he  acquitted  him- 
felf fo  well  as  to  acquire  the  name  of  Djezzar,  which 
fignifies  Ciit-tliroat.  With  this  claim  to  his  friendlhip, 
he  enjoyed  the  favour  of  Ali  until  it  was  dillurbed  by 
an  accident. 

This  jjulous  bey  having  profcribed  one  of  his  bene- 
faiftors  called  Saleh  Bey,  commanded  Djezzar  to  cut 
off  his  head.  Either  from  humanity  or  fome  fecret 
frlendfliip  for  the  devoted  viftim,  Djezzar  hefitated, 
and  even  remonftrated  againft  the  order.  But  learning 
the  next  day  that  Mohammed  Bey  had  executed  tlie 
commiffion,  and  that  Ali  had  Ipoken  of  him  not  very 
favourably,  he  thought  himfelf  a  loft  man,  and,  to 
avoid  the  fate  of  Saleh  Bey,  efcapcd  unobferved,  and 
reached  Conflantinople.  He  there  folicited  employ- 
ment fuitable  to  his  former  rank  ;  but  meeting,  as  is 
ufual  in  capitals,  with  a  great  number  of  rivals,  he  pur- 
fued  another  plan,  and  went  to  feek  his  fortune  in  Sv- 
ria  as  a  private  foldier.  Chance  conduced  him  among 
the  Drufes,  where  he  was  hofpitably  entertained,  even 
in  the  houfe  of  the  kiaya  of  the  emir  Youfef.  From 
thence  he  repaired  to  Damafcus,  where  he  foon  ob- 
tained the  title  of  Jlga,  with  a  command  of  five  pair  of 
colours,  that  is  to  fay,  of  50  men  ;  and  he  was  thus 
iituated  ^vhen  fortune  deftined  him  to  the  government 
of  Bairout. 

Djezzar  w-as  no  fooner  eftablilhed  there  than  he  took 
poflelfion  of  it  for  the  Turks.  Youfef  was  confounded 
at  this  proceeding.  He  demanded  juftice  at  Damaf- 
cus •,  but  finding  his  complaints  treated  with  contempt, 
entered  into  a  treaty  v.ith  Daher,  and  concluded  an 
offenfive  and  defenfive  alliance  with  him  at  Ras-el-aen, 
near  to  Sour.  No  fooner  was  Daher  united  with  the 
Drufes  than  he  laid  fiege  to  Bairout  by  land,  whilft 
two  Ruffian  frigates,  whofe  fervice  was  purchafed  by 
600  purfes,  cannonaded  it  by  fea.  Djezzer  was  com- 
pelled to  fubmit  to  force,  and,  after  a  vigorous  refift- 
ance,  gave  up  the  city,  and  furrendered  himfelf  prifon- 
er.  Shaik  Daher,  charmed  with  his  courage,  and  flat- 
tered with  the  preference  he  had  given  him  in  the  fur- 
render,  condufted  him  to  Acre,  and  lliowed  him  every 
mark  of  kindnefs.  He  even  ventured  to  truft  him 
with  a  fmall  expedition  into  Paleftine  ;  but  Djezzar, 
on  approaching  Jerufalem,  went  over  to  the  Turks, 
and  rctunied  to  Damafcus. 

The  war  of  Mohammed  Bey  breaking  out,  Djezzar 
offered  his  fervice  to  the  captain  pacha,  and  gained  his 
confidence.  He  accompanied  him  to  the  fiege  of  Acre  j 
and  that  admiral  having  dellrcyed  Daher,  and  finding 
no  perfon  more  proper  than  Djezzar  to  accomplilh  the  ^" 
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defigns  of  t!ie  Poitc  in  that  country,  teamed  iiir.i  picha 
of  Saide. 

Being  now,  in  confequcnrc  of  this  revolution,  fu- 
perior  lord  to  the  emir  Youfef,  Djezzar  is  mindful  of 
injuries  in  proportion  as  he  has  reafon  to  accufe  hin". 
ielt  of  ingratitude.  By  a  conduil  truly  Turkilh,  feign- 
ing alternately  gratitude  and  refentment,  he  is  alter- 
nately on  terms  of  dilpute  and  reconciliation  with  him. 
continually  exacling  money  as  the  price  of  peace,  or 
an  indemnity  for  ivar.  His  artifices  have  fucceeded  fo 
^vell,  that  within  t'.ie  fpace  of  five  years  he  has  extort- 
ed from  the  emir  four  millions  of  French  money  (above 
i6o,oool.)  ;  a  fum  the  more  allonilhing,  as  the  farm 
of  the  country  of  the  Drufes  did  not  then  amount  to 
100,000  livres  (4000I.) 

In  1784,  he  made  war  on  him,  depofed  him,  and 
beftowed  the  government  on  the  emir  of  the  country 
of  Haft)eya,  named  Ifmael.  Youfef,  having  once  more 
purchaled  his  favour,  returned  towards  the  end  of  the 
lame  year  to  Dair-el-Kamar,  and  even  courted  his  con- 
fidence fo  tar  as  to  wait  on  him  at  Acre,  from  whence 
nobody  expefted  him  to  return  ;  but  Djezzar  is  too 
cunning  to  Ihed  blood  while  there  are  any  hopes  of  get- 
ting money  :  he  releafed  the  prince,  and  fent  him  back 
ivith  every  mark  of  friendlhip.  Since  that  period  the 
Porte  has  named  him  pacha  of  Damafcus,  while  he  alfo 
retained  the  fovereignty  of  the  pachalic  of  Acre,  and 
ot  the  country  of  the  Drufes. 

As  to  the  religion  of  the  Drufes  :  Wiiat  has  been 
already  fi'.id  of  the  opinions  of  Mohammed-ben-Hraael 
may  be  regarded  as  the  fubftance  of  it.  They  praftife 
neither  circumcifion,  nor  prayers,  nor  fafting  ;  they 
oblerve  neither  feftivals  nor  prohibitions.  They  drink 
wine,  eat  pork,  and  allow  marriage  between  brothers 
and  fitters,  though  not  between  fathers  and  cliildren. 
From  this  we  may  conclude,  with  reafon,  that  the 
Drufes  have  no  religion  ;  yet  one  clafs  of  them  muft 
be  excepted,  whofe  religious  cuftoms  are  very  peculiar. 
Thofe  who  compofe  it  are  to  the  reft  of  the  nation 
what  the  initiated  were  to  the  profane  ;  they  affume 
the  name  of  Okkals,  which  means  fpiritualifts,  and  be- 
ftow  on  the  vulgar  the  epithet  of  Djahel,  or  ignorant : 
they  have  various  degrees  of  initiation,  the  higheft  or- 
ders of  v,-hich  require  celibacy.  Thefe  are  diftinguifli- 
a!)lc  by  the  white  turban  they  affeft  to  wear,  as  a  fym- 
bol  of  their  purity  ;  and  fo  proud  are  they  of  this  fup- 
pofed  purity,  that  they  think  themfelves  fuUied  by  even 
touching  a  profane  perfon.  If  you  eat  out  of  their 
p'atc,  or  drink  out  of  their  cup,  they  break  them  ;  and 
hence  the  cuftom,  fo  general  in  this  country,  of  ufing 
vales  with  a  fort  of  cock,  which  may  be  drank  out  of 
without  touching  them  with  the  lips.  All  their  prac- 
tices are  enveloped  in  myfteries  :  their  oratories  always 
ftand  alone,  and  are  conftantly  fituated  on  eminences  : 
in  thefe  they  hold  their  fecret  affemblies,  to  which  wo- 
men are  admitted.  It  is  pretended  they  perform  ce- 
remonies th'ire  in  prefence  of  a  fmall  ftatue  rcfembling 
an  ox  or  a  calf  j  whence  fome  have  pretended  to  prove 
that  they  are  defcended  from  tlie  Samaritans.  But 
bcfides  that  the  faft  is  not  well  afcertained,  the  worihip 
of  tl-.e  ox  may  be  deduced  from  other  fources. 

They   have  one  or  tivo  books  \vhich    they   conceal 

with  the  grcateft  care  ;  but  chance   has  deceived  their 

^ealoufy  ;  for  in  a  civil  war  which  happened  9  or  10 
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Drufes.     years  ago,  the  emir  Youfef,  who    is  Djalicl  or  igno- 
*  rant,  found  or;e  among  the  pillage  of  one  of  their  ora- 

tories. M.  Volney  was  aflured,  by  peri'ons  who  had 
read  it,  that  it  contains  only  a  mylHc  jargon,  the  ob- 
fcurity  of  which  doubtleis  renders  it  valuable  to  adepts. 
Hakem  B'arar-ellah  is  there  ipoken  of,  by  whom  they 
mean  God  incarnated  in  the  perfon  of  the  caliph.  It 
iikevvife  treats  of  another  life,  of  a  place  of  punith- 
ment,  and  a  place  of  happinefs  where  the  Okkals  ihall 
of  courfe  be  molt  diftinguilhed.  Several  degrees  of 
■  perfeftion  are  mentioned,  to  which  they  arrive  by  fuc- 
ceflive  trials.  In  other  reipefts,  thefe  feflaries  have 
all  the  infolence  and  all  the  fears  of  fuperftition  :  they 
are  not  communicative,  becauie  they  are  weak  ;  but  it 
is  probable  that,  ^vere  they  powerful,  they  ivould  be 
promulgators  and  intolerant. 

The  reft  of  the  Drufes,  ftrangers  to  this  fpirit,  are 
wholly  indifferent  about  religious  matters.  The  Chri- 
iHans  wlio  live  in  their  country  pretend  that  feveral  of 
them  believe  in  the  metempiychofis ;  that  others  wor- 
iTiip  the  fun,  moon,  and  liars  :  all  which  is  polLble  ; 
for,  as  among  the  Anfaria,  every  one,  left  to  his  own 
fancy,  follows  the  opinion  that  pleales  him  moft  ;  and 
thefe  opinions  are  thole  which  prefent  themfelves  moft 
naturally  to  unenlightened  minds.  When  among  the 
Turks,  they  affeft  the  exterior  of  Mahometans,  fre- 
quent the  mofques,  and  perform  their  ablutions  and 
prayers.  Among  the  Maroniles,  they  accompany  them 
to  church,  and,  like  them,  make  ufe  of  holy  water. 
Many  of  them,  importuned  by  the  mifiionaries,  fulfer 
themfelves  to  be  baptized  ;  and  if  folicited  by  the 
Turks,  receive  circumcifion,  and  conclude  by  dying 
neither  Chriftians  nor  Mahometans  ■,  but  they  are  not 
fo  indifferent  in  matters  of  civil  policy. 

The  Drufes  may  be  divided  into  two  claffes  ;  the  com- 
mon people  ;  and  the  people  of  eminence  and  property, 
diftinguilhed  by  the  title  of  Ihaiks  and  emirs,  or  defcend- 
ants  of  princes.  The  greater  part  are  cultivators,  either 
as  farmers  or  proprietors  ;  every  man  lives  on  his  inheri- 
tance, improving  his  mulberry  trees  and  vineyards  :  in 
fome  diftrifts  they  grow  tobacco,  cotton,  and  fome  grain  ; 
but  the  quantity  of  thefe  is  inconfiderable.  It  appears 
that  at  firft  all  the  lands  were,  as  formerly  in  Europe, 
in  the  hands  of  a  fmall  number  of  families.  But  to 
render  them  produflive,  the  great  proprietors  were  for- 
ced to  fell  part  of  them,  and  let  leafes  ;  which  fubdivi- 
lion  is  become  the  chief  fource  of  the  power  of  the 
ftate,  by  multiplying  the  number  of  perfons  interefted 
in  the  public  weal  :  there  ftill  exill,  however,  fome 
traces  of  the  original  inequality,  which  even  at  this 
day  produces  pernicious  effeds.  The  great  property 
poffeffed  by  fome  families  gives  them  too  much  in- 
fluence in  all  the  meafures  of  the  nation  ■,  and  their 
private  interelfs  have  too  great  weight  in  every  pub- 
lic tranfartion.  Their  hiltory,  for  lome  years  back, 
affords  fufficient  proofs  of  this  ;  fince  all  the  civil  or 
foreign  wars  in  which  they  have  been  engaged  have 
originated  in  the  ambition  and  perfonal  views  of  fome 
of  the  principal  families,  fuch  as  the  Lelheks,  the 
Djambelats,  the  Ifmaels  of  Solyma,  &.c.  The  Ihaiks 
of  thefe  hou'es,  who  alone  poffefs  one-tenth  part  of 
the  country,  procured  creatures  by  their  money,  and 
at  laft  involved  all  the  Drufes  in  their  diffenlions. 
It  muft  be  owned,  however,  that  poflibly  to  this  con- 
flidt  between  contending  parties  the  whole  nation  owes 


the  good  fortune  of  never  having  been  endaved  by  its 
chief.  ■" 

This  chief,  called  Hahem  or    governor,   alfo   Emir 
or  prince,  is  a  fort  of  king  or  general,  who  unites  in 
his  own   perfon  the  civil    and  military  powers.       His 
dignity  is  fometimes  tranfmitted    from    father  to    fon, 
fometimes  from  one  brother  to  another ;  and  the  fuc- 
cellion  is  determined  rather  by  force  than  any  certain 
laws.      Females  can  in  no  cafe  pretend  to  this  inheri- 
tance.     They  are   ali-eady  excluded  from  fucceflion  in 
civil  affairs,  and  confequently   can  Hill    lefs  exoeft  it 
in  political  :   in  general,  the   Ahatic  governments  are 
too  turbulent,  and  their  adminillration   renders  milita- 
ry talents  too  neceffary,  to  admit  of  the  fovereignty  of 
women.     Among  the  Drufes,  the  male  line  of  any  fa- 
mily being  extinguilhed,  the  government  devolves  to 
him  who  is  in  polteffion  of  the  greatelt  number  of  fuf- 
frages   and  refources.      But  the  iirlt  Hep  is  to  obtain 
the   approbation  of   the  Turks,  of  whom  he  becomes 
the   vaffil  and  tributary.      It  even  happens,  that,  not 
untrequenlly  to  affert  their  lupremacy,  they  name  the 
Hakem,  contrary  to  the  wilhes  of  the  nation,  as  in  the 
cale  of    liniael  Haiheya,    railed    to    that    dignity    by 
Djezzar  ;  but  this  conlhaint  lalfs  no  longer  than  it  is 
maintained  by  that  violence  which  gave  it  birth.      The 
oftice  of  the  governor  is  to  watch  over  the  good  order 
of  the  llate,  and  to    prevent    the    emirs,    ihaiks,    and 
villages,  from  making  war  on  each  other  :  in  cafe   of 
difobedience,  he  may  employ   force.       He  is    alfo    at 
the    head  of   the   civil    power,   and    names   the   cadis, 
only  always  referving   to  himfelf  the  power  of  life  and 
death.      He  coUeifs  the   tribute,  from  which   he   an- 
nually pays  to 'the  pacha  a  Hated  fum.     This  tribute 
varies   in  proportion  as  the  nation  renders  itfelf  more 
or    lefs    formidable  :     at    the   beginning    of    this    cen- 
tury, it  amounted   to    160  purles,    8330I.;    but   Mel- 
hem  forced    the  Turks  to  reduce  it  to  60.     In  1784, 
Emir  Youfef  paid  80  and  promifed  90.     This  tribute, 
which  is  called  Mlri,  is  impoled  on  the  mulberry  trees, 
vineyards,  cotton,  and  grain.      All  fown  land  pays  in 
proportion  to  its  extent ;  every  foot  of   mulberries  is 
taxed  at  three  medins,  or  three   fols  nine  deniers  (not 
quite  twopence).      A  hundred  feet  of   vineyard  "pays 
a  piaftre  or  40  medins  ;    and    frelh  meafurements  are 
often  made  to  preferve  a  juft  proportion.     The  Ihaiks 
and  emirs  have  no  exemption  in  this  refpeit  ;  and   it 
may  be  truly  faid   they  contribute  to  the  public  flock 
in  proportion  to  their  fortune.     The  coUeftion  is  made 
alraoll  without   expence.      Each  man  pays  his  contin- 
gent at  Dair-el-Kamar,  if  he  pleafes,  or  to  the  collec- 
tors of  the  prince,  who  make  a  circuit  round  the  coun- 
try after  the  crop  of  filks.     The  furplus  of  this  tribute 
is  for  the  prince  ;  fo  that  it  is  his  interell  to  reduce  the 
demands  of  the  Turks,  as  it  would  be  likewile  to  aug- 
ment the  impoll  :  but  this  meafure  requires  the  fani^lion 
of  the  fliaiks,  who  have  the   privilege  of  oppoling  it. 
Ilieir  confent  is  neceffary,  likewile,  lor  peace  and  war. 
In  thefe  cafes,  the  emir  mull  convoke  general  affem- 
blies,  and  lay  before  them  the  Hate  of  his  affairs.     There 
every  (haik,  and  every  pealant  ivho  has  any  reputation 
for   courage   or   underllanding,  is  entitled  to  give  his 
fuffrage  ;  fo  that  this  government  may  be  confidered  as 
a  well-proportioned  mixture   of  monarchy,  ariftocracy, 
and  democracy.     Every  thing  depends  on  circumllan- 
ces :  if  the  governor  be  a  man  of  ability,  he  is  abfolute ; 
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This  proceeds  from   tlie  want  ot      iliinbliig  rocks,  creepinjj  among  the  buflies  and  blocks     Drufcj. 

ot  lloiic ;  from  whence  their  fire  is  the  more  dangerous,  — — v—- 
as  they  arc  covered,  fire  at  their  cafe,  and  by  hunting 
and  niihtary  fjiorts  have  acquired  the  habit  of  iiiitiiig 
a  mark  with  great  dexterity.  They  are  acrudoined 
to  ijdden  inroads,  attacks  by  night,  ambufcades,  and 
all  thofi;  coups  df  main  which  require  to  fall  fuddenly 
on,  and  come  to  clofe  figlit  with  the  enemy.       Ardent 


Druies.     if  rreak,  a  cypher 

'  fixed  laivs ;  a  want  common  to  all  Afia,   and  the  radi- 

cal caufe  of  all  the  diforders  in  the  governm?nts  of  the 
Afiatic  nations. 

Neither  the  chief  ncr  the  indivldml  emirs  maintain 
troops  ;  they  have  only  pcrfons  attached  to  the  rlomelHc 
fervice  of  their  houfes,  and  a  few  black  llavcs.  Wlien  the 
nation  makes  war,  every  man,  whether  ihaik  or  pealar.t, 
able  to  be.ir  arms,  is  called  upon  to  march.  He  takes 
with  him  a  little  bag  of  flour,  a  mufket,  Ibme  bullets, 
':  fraall  quantity  of  powder,  made  in  his  village,  and  re- 
pairs to  the  rendezvous  appointed  by  the  governor.  If 
it  be  a  civil  war,  as  fomstimes  happens,  the  fervants, 
the  farmers,  and  their  friends,  take  up  arms  for  their 
patron,  or  the  chief  of  their  family,  and  repair  to  his 
itandard.  In  fuch  cafes,  the  parties  irritated  frequently 
feem  on  the  point  of  proceeding  to  the  laft  extremities; 
but  they  fcldom  have  recourfe  to  a^fls  of  violence,  or  at- 
tempt the  death  of  each  other  ;  mediators  always  inter- 
pofe,  and  the  quarrel  is  appeafed  the  more  readily  as 
each  patron  is  obliged  to  provide  his  tollowers  with 
provilions  and  ammunition.  This  lyftem,  which  produ- 
ces happy  etfe£ls  in  civil  troubles,  is  attended  with  great 
inconvenience  in  foreign  wars,  as  fuiHcIently  appeared 
in  that  of  17S4.  Djezzar,  who  knew  that  the  whole 
army  lived  at  the  expence  of  the  emir  Yonfef,  aimed  at 
nothing  but  delay,  and  the  Drufes,  who  were  not  dif- 
pleafed  at  being  fed  for  doing  nothing,  prolonged  the 
operations  ;  but  the  emir,  wearied  of  paying,  concluded 
(1  treaty,  the  terms  of  which  were  not  a  little  rigorous 
■for  him,  and  eventually  for  the  whole  nation,  fince  no- 
thing is  more  certain  than  that  the  intererts  of  a  prince 
and  his  fubjefts  are  always  infeparable. 

"  The  ceremonies  to  which  I  have  been  a  witnefs  on 
thefe  occafions  (fays  M.  Volney),  bear  a  ftriking  refem- 
blance  to  the  cuftoms  of  ancient  times.  When  the  emir 
and  the  fhaiks  had  determined  on  war  at  Dair-el-Ka- 
mar,  cryers  in  the  evening  afcended  the  fummits  of  the 
"  mountain  ;   and  there  began  to   cry   with  a  load  voice  : 

'  To  war,  to  war  ;  take  your  guns,  take  your  pillols  : 
noble  (haiks,  mount  your  horfes  ;  arm  yourfelves  with 
the  lance  and  fabre  ;  rendezvous  to-morrow  at  Dair-el 
Kamar.  Zeal  of  God  !  zeal  of  combats  !'  This  fum- 
nions,  heard  from  the  neighbouring  villages,  ivas  re- 
peated there  ;  and  as  the  whole  country  is  nothing  but 
B  chain  of  lofty  mountains  and  deep  valleys,  the  pro- 
clamation pafled  in  a  few  hours  to  the  frontiers. 
Thefe  voices,  from  the  ftillnefs  of  the  night,  the  long 
refounding  echoes,  and  the  nature  of  the  fubjeft,  had 
iomething  awful  and  terrible  in  their  eff;;ft.  Three 
days  after  !  c;,cco  armed  men  rendezvoused  at  Dair-el- 
Kamar,  and  operations  might  have  been  immediately 
commenced. 

. "  We  may  eafily  imagine  that  troops  of  this  kind  no 
way  refemble  our  European  foldiers ;  they  have  neither 
uniforms,  nor  difcipllne,  nor  order.  They  are  a  crowd 
of  pcafants  with  (liort  coats,  naked  legs,  and  mufkets 
in  their  hands;  differing  from  the  Turks  and  Mame- 
lukes in  that  they  are  all  foot  ;  the  ftiaiks  and  emirs 
t-lone  liavmg  horfes,  wliich  are  of  little  u^e  from  the 
nigged  nature  of  the  country.  War  there  can  only 
be  a  war  of  pofls.  The  Drufes  never  rifk  thera- 
felves  in  the  plain ;  and  with  reafon ;  for  they  would 
be  unable  to  (land  the  Ihock  of  cavalry,  having  no 
bayonets  to  their  mufkets.     The  whole   art  confifts  in 


in  improving  t'ieir  fuccefs,  catily  difpirited,  and  prompt 
to  relume  their  courage  ;  daring  even  to  temerity,  and 
fometimes  ferocious,  they  poffefs  above  all  two  quali- 
ties elTential  to  the  excellency  of  any  troops  ;  they 
ftriftly  obey  their  leaders,  and  are  endowed  with  a 
temperance  and  vigour  of  liealth  at  this  day  unknown 
to  moll  civilized  nntions.  In  the  campaign  of  i  784, 
they  palTcd  three  months  in  the  open  air  without  tents 
or  any  other  covering  than  a  fheep  Ikin ;  yet  were 
there  not  more  deaths  or  maladies  than  if  they  had  re- 
mained in  their  houfes.  Their  provifions  conlilled,  as 
at  other  times,  of  fmall  loaves  baked  on  the  allies  or 
on  a  brick,  raw  onions,  cheele,  olives,  fruits,  and  a 
little  wine.  The  table  of  the  chiefs  was  almoll  as  fru- 
gal;  and  we  may  affirm,  that  they  fabfifted  100  days, 
on  what  the  fame  number  of  Englilhmen  or  Frenchmen 
would  not  have  lived  ten.  They  have  no  knowledge  of 
the  fcience  of  fortification,  the  management  of  artillery, 
or  encampments,  nor,  in  a  word,  any  thing  which  con- 
ftitutes  the  art  of  war.  But  had  they  among  them  a 
few  perfons  verfcd  in  military  fcience,  tjiey  would  rea- 
dily acquire  its  principles,  and  become  a  formidable 
foldiery.  This  would  be  the  more  enfily  effefled,  as 
their  mulberry  plantations  and  vineyards  do  not  occupy 
them  all  the  year,  and  they  could  afford  much  time  for 
military  exerclfes." 

By  the  laft  eflimates,  according  to  M.  Volney's 
information,  the  number  of  men  able  to  bear  arms 
was  40,000,  which  fuppofes  a  total  population  of 
1 20,000 ;  no  addition  Is  to  be  made  to  this  cal- 
culation, fince  there  are  no  Drufes  in  the  cities  or 
on  the  coaft.  As  the  whole  country  contains  only 
100  fquare  leagures,  there  refults  for  every  league 
1090  perfons  ;  which  is  equal  to  the  population  of  our 
richefl  provinces.  To  render  this  more  remarkable, 
it  mufl  be  obferved,  that  the  foil  is  not  fertile,  that  ^^ 
great  many  eminences  remain  uncultivated,  that  they 
do  not  grow  corn  enough  to  fupport  themfelves  three 
months  in  the  year,  that  they  have  no  manufaiflures, 
and  that  all  their  exportations  are  confined  to  filks  and 
cottons,  the  balance  of  which  exceeds  very  little  the 
importation  of  corn  from  the  Hauran,  the  oils  of  Pale- 
fline,  and  the  rice  and  coffee  they  procure  from  Bairout. 
Whence  arifes  then  fuch  a  number  of  inhabitants  ivlth- 
in  fo  fmall  a  fpace  ?  "  I  can  difcover  no  other  caufe  (fays 
our  author),  than  that  ray  of  liberty  which  glimmers  in 
this  country.  Unlike  the  Turks,  every  man  lives  in  a 
perfeft  fecurity  of  his  life  and  property.  The  peafant  is 
not  richer  than  in  other  countries ;  but  he  is  free.  '  He 
fears  not,'  as  I  have  often  heard  them  fay,  '  that  the-  ■ 
Agn,  the  Kaimmakam,  or  the  Pacha,  fliould  fend  their 
Djendis  to  pillage  his  houfe,  carry  off  his  family,  or 
give  him  the  ballinado.'  Such  opprefTIons  are  un- 
knouTi  among  thefe  mountains.  Security,  therefor-, 
has  been  the  original  caufe  of  population,  from  that  in- 
herent defire  which  all  men  have  to  multiply  themfelves 
wherever  they  find  an  eafy  fubfifteno«.     The  frugality  of 
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Drufe".  tlie  nation,  nhlch  is  content  ivith  little,  lids  been  a  fecon- 
^  (l.iry,  and  not  lefs  powerful  reafon  ;  and  a  third  is  the 
emigration  of  a  number  of  Clirillian  families,  who  daily 
defert  the  Turkilh  provinces  to  fettle  in  Mount  Leba- 
non, where  they  are  received  with  open  arms  by  the 
Maronites  from  firailarity  of  religion,  and  by  the  Drules 
from  principles  of  toleration,  and  a  conviftion  how 
much  it  is  the  intereft  of  every  country  to  multiply  the 
number  of  its  cultivators,  conluniers,  and  allies. 

"  The  comparifon  which  the  Drufes  often  have  an 
opportunity  of  making  between  their  fituation  and 
that  of  other  fubjefts  of  the  Turkilh  government,  has 
j;iven  them  an  advantageous  opinion  of  their  fuperio- 
rity,  which,  by  a  natural  effect,  has  an  inlluence  on 
their  perfonal  charafter.  Exempt  from  the  violence 
and  infults  of  defpotifm,-  they  coulider  themfelves  as 
more  perfeft  than  their  neighbours,  becaufe  they  have 
the  good  fortune  not  to  be  equally  debafed.  Hence 
they  acquire  a  charafter  more  elevated,  energetic,  and 
aflive ;  in  fliort,  a  genuine  republican  fpirit.  They 
are  confidered  throughout  the  Levant  as  reftlefs,  en- 
terpriling,  hardy,  and  brave  even  to  temerity.  Only 
300  of  them  have  been  feen  to  enter  Damafcus  in  open 
day,  and  fpread  around  them  terror  and  carnage. 
No  people  are  more  nice  than  they  with  refpeft  to  the 
point  of  honour  :  any  offence  of  that  kind,  or  open 
infult,  is  inftantly  punilhed  by  blows  of  the  kandjur 
or  the  mulket  ;  w'hile  among  the  inhabitants  of  the 
towns  it  only  excites  injurious  retorts.  This  delicacy 
lias  occafioned  in  their  manners  and  difcourfe  a  re- 
ferve,  or,  if  you  will,  a  politenefs,  which  one  is  afto- 
nifiied  to  difcover  among  peafants.  It  is  carried  even 
to  diffimulation  and  falfehood,  efpecially  among  the 
chiefs,  whofe  greater  interefls  demand  greater  atten- 
tions. Circumipeclion  is  neceffary  at  all,  from  the 
formidable  confequences  of  that  retaliation  of  which 
I  have  fpoken.  Thefe  cuftoms  may  appear  barbarous 
to  us ;  but  they  have  the  merit  of  fupplying  the  de- 
ficiency of  regular  juflice,  which  is  neceffarily  tedious 
and  uncertain  in  thefe  diforderly  and  almoft  anarchical 
governments. 
*  "  The  Drufes  have  another  point  of  honour,  that  of 

-hofpitality.  Whoever  prefents  himfelf  at  their  door 
in  the  quality  of  a  fuppliant  or  paffenger,  is  fure  of  be- 
ing entertained  with  lodging  and  food  in  the  moll 
generous  and  unaffedled  manner.  M.  Volney  often  faw 
the  lowell  peafants  give  the  lall  morfel  of  bread  they 
had  in  their  houfes  to  the  hungry  traveller ;  and  when 
it  was  obferved  to  them  that  they  wanted  prudence, 
their  anfwer  was,  '  God  is  liberal  and  great,  and  all 
men  ate  brethren.'  There  are,  therefore,  no  inns  in 
their  country  any  more  than  in  the  reft  of  Turkey. 
When  they  have  once  contracted  with  their  gueft  the 
facred  engagement  of  bread  and  fait,  no  fubfequent 
c^-ent  can  make  them  violate  it.  Various  inftances  of 
this  are  related,  which  do  honour  to  their  character. 
A  few  years  ago,  an  aga  of  the  janiffaries  having 
■been  engaged  in  a  rebellion,  fled  from  Damafcus  and 
retired  among  the  Drufes.  The  pacha  was  informed 
of  this,  and  demanded  him  of  the  emir,  threatening  to 
make  war  on  him  in  cafe  of  refufal.  The  emir  demand- 
ed him  of  the  Ihaik  Talhouk,  who  had  received  him  ; 
but  the  indignant  fl^iaik  replied,  '  When  have  you  known 
the  Drufes  deliver  up  their  guefts  ?  Tell  the  emir, 
that  as  long  as  Talhouk  fliall  preferve  his  beard,  not 
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a  hair  of  the  head  of  his  fuppliant  ihall  fall  I'  The  rimf^i- 
emir  threatened  him  with  force  ;  Taliiouk  armed  his  * 
family.  The  emir,  dreading  a  revolt,  adopted  a  me- 
thod praftifed  as  juridical  in  that  country.  He  de- 
clared to  the  fhaik,  that  he  would  cut  clown  50  mul- 
berry trees  a-day  until  he  fhould  give  up  the  aga.  He 
proceeded  as  far  as  a  thouland,  and  Talhouk  ilill  re- 
mained inflexible.  At  length  the  other  fiiaiks,  enraged, 
took  up  the  quarrel  ;  and  the  commotion  was  about  to 
become  general,  when  the  aga,  reproaching  himfelf 
with  being  the  caufe  of  fo  much  miichief,  made  his 
efcape  without  the  knowledge  even  of  Talhouk. 

"  The  Druids  have  alfo  the  prejudices  of  the  Be- 
douins refpedting  birth  ■,  like  them,  they  pay  great 
refpeft  to  the  antiquity  of  families  ;  but  this  produces 
no  effential  inconveniences.  The  nobility  of  the  emirs 
and  ihaiks  does  not  exempt  them  from  paying  tribute 
in  proportion  to  their  revenues.  It  confers  on  them 
no  prerogatives,  either  in  the  attainment  of  landed 
property  or  public  employments.  In  this  country, 
no  more  than  in  all  Turkey,  are  they  acquainted  with 
game  laws,  or  glebes,  or  feignorial  or  ecclefiaftical 
tithes,  franc  fiefs  or  alienation  fines  :  every  thing  is 
held  in  freehold  :  Every  man,  after  paying  his  miri 
and  his  rent,  is  mafter  of  his  property.  In  fhort,  by 
a  particular  privilege,  the  Drules  pay  no  fine  for 
their  fuccefTion  ;  nor  does  the  emir,  like  the  fultan, 
arrogate  to  himfelf  original  and  univerfal  property  : 
there  exifts,  neverthelefs,  in  the  law  of  inheritance, 
an  imperfection  which  produces  difagreeable  effefts. 
Fathers  have,  as  in  the  Roman  law,  the  power  of 
preferring  fuch  of  their  children  as  they  think  pro- 
per ;  hence  it  has  happened  in  feveral  families  of  the 
fhaiks,  that  the  whole  property  has  centered  in  the 
fame  perfon,  who  has  perverted  it  to  the  purpofe  of 
intriguing  and  cab.illing,  while  his  relations  remain,  as 
they  will  exprefs  it,  /irinces  of  olives  and  cheefe  ;  that  is 
to  fay,  poor  as  pealants. 

"  In  confequence  of  their  prejudices,  the  Drufes  do 
not  choofe  to  make  alliances  out  of  their  own  families. 
They  invariably  prefer  their  relation,  though  poor,  to 
a  rich  ftranger ;  and  poor  peafants  have  been  known 
to  refufe  their  daughters  to  merchants  of  Saide  and 
Bairout,  who  poffefied  from  twelve  to  fifteen  thcufand 
pialtres.  They  obferve  alfo,  to  a  certain  degree,  the 
cuftom  of  the  Hebrews,  which  direfled  that  a  brother 
lliould  efpoufe  his  brother's  widow  j  but  this  is  not 
peculiar  to  them,  for  they  retain  that,  as  well  as  feve- 
ral other  cuftoms  of  that  ancient  people,  in  common 
with  other  inhabitants  of  Syria  and  all  the  Arab 
tribes. 

"  In  (hort,  the  proper  and  diftinftive  charafter  of 
the  Drufes  is  a  fort  of  republican  fpirit,  which  gives 
them  more  energy  than  any  other  fubjeits  of  the 
Turkilti  government  ;  and  an  indifference  for  religion, 
which  forms  a  ftriking  contraft  with  the  zeal  of  the 
Mahometans  and  Chriftians.  In  other  refpefts,  their 
private  life,  their  cuftoms  and  prejudices,  are  the 
fame  with  other  orientals.  They  may  marry  feveral 
wives,  and  repudiate  them  when  they  choofe  ;  but, 
except  by  the  emir  and  a  few  men  of  eminence,  that 
is  rarely  pracflifed.  Occupied  with  their  rural  labours, 
they  experience  neither  artificial  v.ants,  nor  thofe  in- ■ 
ordinate  pafTions  which  are  produced  by  the  idlenefs 
of  the  inhabitants  of  cities  and  toivns.     The  veil,  worn 

bv 


D     R     U  [3 

by  llicir  women,  is  of  itfelf  a  prefervatlve  againftthofe 
dcfii-es  which  arc  the  occafion  of  fo  m.my  evils  in  ib- 
«ety.  No  man  knows  the  face  of  any  other  woman  than 
his  wife,  his  mother,  his  filler,  and  lillcrs-in-hiw.  Every 
man  lives  in  the  bofom  of  his  own  family,  and  goes 
little  a'.iroad.  The  women,  thofe  even  of  the  Ihailis, 
make  the  bread,  roaft  the  coffee,  wafli  the  linen, 
coak  the  viduals,  and  perform  all  dometlic  offices. 
The  men  cultivate  their  lands  and  vineyards,  and 
dig  canals  for  watering  them.  In  the  evening  they 
fometimes  affemble  in  the  court,  the  area,  or"  houle 
of  the  chief  of  the  village  or  family.  There,  fealed 
in  a  circle,  with  legs  crolVed,  pipes  in  their  mouths, 
and  poniards  at  their  belts,  they  difcourfe  of  their  va- 
rious labours,  the  fcarcity  or  plenty  of  their  harvefts, 
peace  or  war,  the  conduct  of  the  emir,  or  the  amount 
of  the  taxes  ;  they  relate  pall  tranliictions,  dil'cufs 
prefent  intcreils,  and  form  conjeflures  on  the  future. 
Their  children,  tired  with  play,  come  freiuently  to 
lille'n  ;  and  a  llranger  is  furprifcd  to  hear  them,  at  ten 
or  twelve  years  old,  recounting,  with  a  fciious  air, 
why  Djezzar  declared  war  againll  the  emir  Youfef, 
how  many  puifes  it  coll  that  prince,  what  augmenta- 
tion there  will  be  of  the  miri,  how  many  raulkets  there 
were  in  the  camp,  and  who  had  the  bell  mare.  This 
is  their  only  education.  They  are  neither  taught  to 
read  the  pfalms  as  among  the  Maronites,  nor  the  Koran 
like  the  Ivlahoinetans ;  hardly  do  the  (haiks  know  liow 
to  write  a  letter.  But  if  their  mind  be  dellUute  of 
ufeful  or  agreeable  iriformation,  at  leaft  it  is  not  pre- 
occupied by  falfe  and  hurtful  ideas  j  and,  without 
doubt,  fuch  natural  ignorance  is  well  worth  ail  our  ar- 
tificial folly.  This  advantage  refults  from  it,  that  their 
underllandings  being  nearly  on  a  level,  the  inequality 
of  conditions  is  lefs  perceptible.  For,  in  faft,  we  do 
not  perceive  among  the  Drufes  tiiat  great  diilance 
which,  in  moft  other  focieties,  degrades  the  inferior, 
without  contributing  to  the  advantage  of  the  great. 
All,  whether  lliaiks  or  peafants,  treat  each  other  with 
that  rational  familiarity,  which  is  equally  rtniote  from 
rudeneis  and  fervility.  The  grand  emir  himfelf  is 
not  a  different  man  from  the  reft  :  he  is  a  good  coun- 
try gentleman,  who  does  not  difdain  admitting  to  his 
table  the  meanell  farmer.  In  a  word,  their  manners 
are  thofe  of  ancient  times,  and  of  that  ruftic  life  ivh-ch 
marks  the  origin  of  every  nation  ;  and  prove,  that  the 
people  among  whom  they  are  fiill  found  are  as  yet  only 
in  the  infancy  of  the  fecial  ftate." 

DRUSIUS,  JoflN,  a  Protellant  writer  of  great 
learning,  born  at  Ouden.irde  in  Flanders  in  1555.  He 
was  deiigned  for  the  ftudy  of  divinity  ;  but  his  father 
being  outla^ved,  and  deprived  of  his  eftate,  they  both 
retired  to  England,  where  the  fon  became  profeiTor  of 
the  oriental  languages  at  Oxford  :  but  upon  the  paci- 
fication of  Ghent,  they  returned  to  their  own  country, 
where  Drufms  was  alfo  appointed  profeffor  of  the  ori- 
ental languages.  From  thence  he  removed  to  Frief- 
land,  where  he  was  admitted  Hebrew  profeffor  in  the 
univerfity  of  Frar.eker ;  the  funflions  of  which  he  dif- 
charged  with  great  honour  till  his  death  in  161 6.  His 
works  iliow  hira  to  have  been  well  ikilled  in  Hebrew  ; 
and  the  (lates  general  employed  him  in  1600  to  write 
notes  on  the  moll  difficult  palTages  in  the  O'd  Telia- 
Bient,  with  a  penfion  of  400  florins  a-year  :  but  being 
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frequently  diflurbed  in  this  undertaking,  it  was  not 
publillied  till  after  his  death.  He  held  a  vafl  corre- 
Ipondence  v^ith  the  learned  ;  for  befidcs  letteis  in  He- 
brew, Greek,  and  other  languages,  there  were  found 
2300  Latin  letters  among  his  papers.  He  had  a  Ion 
John,  who  died  in  England  at  21,  and  was  a  prodigy 
for  his  early  acquilition  of  learning  ;  he  wrote  Notes 
on  the  Proverbs  of  Solomon,  with  many  letters  and 
verlcs  in  Hebrew. 

DRYADES,  in  the  heathen  theology,  a  fort  of  dei- 
ties, or  nymphs,  which  the  ancients  thou^jht  inhabited 
groves  and  woods.  They  differed  from  the  Hamadry- 
ades  ;  thefe  latter  being  attached  to  fome  particular 
tree,  with  which  they  were  born,  and  with  which  they 
died  ;  whereas  the  Dryadcs  \vcre  goddeffes  of  trees  and 
woods  in  general.      See  HamaDRYADjcs. 

DR.YAS,  in  Bvlamj,  a  genus  of  plants  belonging 
to  the  icoiandria  clais  ;  and  in  the  natural  method 
ranking  under  the  55th  order,  Senlicof:e,  See  Botany 
Index. 

DRYDEN,  John',  one  of  the  mofl  eminent  Eng« 
lilh  poets  of  the  i  71)1  century,  defcended  of  a  genteel 
family  in  Huntingdonlhire,  was  born  in  that  county 
at  Oldwincle  1631,  and  educated  at  Wellminfler  fchool 
under  Dr  Buflibv.  From  thence  he  was  removed  to 
Cambridge  in  165c,  being  elecltd  fcholar  of  Trinity- 
college,  of  which  he  appears,  by  his  Epn/ialaniia  Caii- 
labrigieiif.  ^jto,  1662,  to  have  been  afterwards  a  fellow. 
Yet  in  his  earlier  diiys  he  gave  no  extraordinary  indica- 
tion of  genius  ;  for  even  the  year  befoie  he  quitted  the 
univerfity,  he  wrote  a  poem  on  the  death  of  Lord  Ha- 
ftings,  which  was  by  no  means  a  prefage  of  that  amaz- 
ing perfeflion  in  poetical  powers  which  he  afterwards 
pollelTed. 

On  the  death  of  Oliver  Cromwell  he  wrote  fome  lie- 
roic  llanzas  to  his  memory  ;  but  on  the  Refloraiion, 
being  defirous  of  ingratiating  himfelt  with  the  new 
court,  he  wrote  iirft  a  poem  entitled  Jljlrira  Redux,  and 
afterwards  a  panegyric  to  the  king  on  his  coronation. 
In  J 662,  he  adnreffed  a  poem  to  the  lord  chancellor 
Hyde,  prelented  on  New  Year's  day  ;  and  in  the  fame 
year  a  fatiie  on  the  Dutch.  In  i668  appeared  his 
^ntiiis  Mirabt/is,  which  was  a  hiflorical  poem  in  cele- 
bration of  the  duke  of  York's  viilory  over  the  Dutch. 
Thefe  pieces  at  length  obtained  him  the  favour  of  the 
crown  ;  and  Sir  William  Daveiiant  dying  the  fiirae 
year,  Mr  Diyden  was  appointed  to  fucceed  him  as 
poet  laureat.  ^Vbout  this  time  alfo  his  inclination  to 
write  for  the  ftage  feems  firlf  to  have  fhown  itfelf.  For 
befides  his  concern  with  Si'  Wilham  Davenant  in  the 
alteration  of  Shak'jfpeare's  Tempefl,  in  1669  he  pro- 
duced his  Wild  Gallants,  a  comedy.  This  met  with 
very  indifTtrent  fuccefs  ;  yet  the  author,  not  being  dif- 
couraged  by  its  failure,  foon  iiiblidied  his  Indian  Em- 
peror. This  finding  a  more  favourable  reception,  en- 
couraged him  to  proceed  ;  and  that  with  Inch  rapidity, 
that  in  the  key  to  the  duke  ol  Buckingham's  Rehear- 
fal  he  is  recorded  to  have  engaged  himfelf  by  contract 
for  the  writintj  o*"  four  plays  per  year  ;  and,  inde  -d,  in 
the  years  1679  and  16S0  he  appears  to  have  fulfilled 
that  contrail.  To  this  unhappy  necefTity  that  our  au- 
thor lay  under,  are  to  be  attributed  all  thofe  irregulari- 
ties, tbole  bombailic  flights,  and  Ibmetimes  even  pue- 
rile exuberances,  for  which  he  has  been  fo  feverely  cri- 
tic) fed  • 
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Diyi^rn.    ticifeJ  ;  and  which,  in  ihe  unavoidable  hurry  in  which 
"~~"      "  he  wrote,  it  was  impoflible  he  fliould  find  time  either 
for  lopping  away  or  correcting. 

In  1675,  the  earl  of  Rochefter,  whofe  envious  and 
malevolent  difpofition  would  not  permit  him  to  fee 
growing  merit  meet  with  its  due  reward,  and  was 
therefore  (incerely  chagrined  at  the  very  jull  applaufe 
with  which  Mr  Dryden's  dramatic  pieces  had  been  re- 
ceived, was  determined  if  poffible  to  fliake  his  in- 
terell  at  court  j  and  fucceeded  fo  far  as  to  recommend 
Mr  Crowne,  an  author  by  no  means  of  equal  merit, 
and  at  that  time  of  an  obfcure  reputation,  to  write  a 
ma£k.  for  the  court,  which  certainly  belonged  to  Mr 
JDryden's  office  as  poet  laureat. — Nor  was  this  the  only 
attack,  nor  indeed  the  moft  potent  one,  that  Mr  Dry- 
den's jullly  acquired  fame  drew  on  him.  For,  fome 
years  before,  the  duke  of  Buckingham,  a  man  of  not 
much  better  charadtr  than  Lord  Rochefter,  had  mofl 
feverely  ridiculed  feveral  of  our  author's  plays  in  his 
■admired  piece  called  the  Reliearfal.  But  though  the 
intrinfic  wit  which  runs  through  that  performance  can- 
not even  to  this  hour  fail  of  exciting  our  laughter,  yet 
at  the  fame  time  it  ought  not  to  be  the  ftandard  on 
which  we  (hould  fix  Mr  Dryden's  poetical  reputation, 
if  we  confider,  that  the  pieces  there  ridiculed  are  not 
any  of  thofe  looked  on  as  the  chef  d^auvres  of  this  au- 
thor ;  that  the  very  paffages  burlefqued  are  frequently, 
in  their  original  places,  much  lefs  ridiculous  than  when 
thus  detached,  like  a  rotten  limb,  from  the  body  of 
the  work  \  and  expoftd  to  view  with  additional  diftor- 
tions,  and  divefled  of  that  coi'inexion  with  the  other 
parts,  which,  while  preferved,  gave  it  not  only  fymme- 
try  but  beauty  j  and  laftly,  that  the  various  inimitable 
beauties,  which  the  critic  has  funk  in  oblivion,  are  in- 
finitely more  numerous  than  the  deformities  which  he 
has  thus  induftvioufly  brought  forth  to  our  more  im- 
mediate infpeftion. 

Mr  Dryden,  however,  did  not  fuffer  thefe  attacks 
to  pafs  with  impunity  ;  for  in  1679  there  came  out 
an  Effay  on  Satire,  faid  to  be  written  jointly  by  that 
gentleman  and  the  earl  of  Mulgrave,  containing  fome 
very  fevere  refleflions  on  the  eurl  of  Rochefter  and  the 
duchefs  of  Portfmouth,  who,  it  is  not  improbable, 
might  be  a  joint  inftruraent  in  the  above-mentioned 
affront  fhown  to  Mr  Dryden  ;  and  in  1681  he  publiftied 
his  Abfalom  and  Achitophel,  in  which  the  well-known 
charafter  of  Zimri,  drawn  for  the  duke  of  Bucking- 
ham, is  certainly  fevere  enough  to  repay  all  the  ridi- 
cule thrown  on  him  by  that  nobleman  in  the  charafter 
of  Bayes. — The  refentment  fliown  by  the  different  peers 
ivas  very  different.  Lord  Rochefter,  who  was  a  coward 
as  well  as  a  man  of  the  moft  depraved  morals,  baiely 
hired  three  ruffians  to  cudgel  Dryden  in  a  coffeehoufe  : 
but  the  duke  of  Buckingham,  as  we  are  told,  in  a  more 
open  manner,  took  the  talk  upon  himfelf :  and  at  the 
fame  time  prefonted  him  with  a  purfe  containing  no 
very  trifling  fum  of  money  :  telling  him,  that  he  gave 
him  the  beating  as  a  puniftiment  for  his  impudence,  but 
beflowed  the  gold  on  him  as  a  reward  for  his  wit. 

In  I  680  was  publiflied  a  tranflation  of  Ovid's  Epiftlcs 
in  Englilh  verfe  by  feveral  hands,  two  of  which,  to- 
gether with  the  preface,  were  by  Mr  Dryden  ;  and  in 
1682  came  out  his  Religio  Laid,  defigned  as  a  defence 
of  revealed  religion,  againft  Deifts,  Papifts,  &c.  Soon 
|i&er  the  accedaon  of  King  James   II.  oui  author  chan< 
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ged  his  religion  for  that  of  the  church  of  Rome,  and 
wrote  two  pieces  in  vindication  of  the  Rorailh  tenets  ;  ^ 
\\i.  A  Defence  of  the  Papers  written  by  the  late  king, 
found  in  his  ftrong  box  ;  and  the  celebn-.ted  poem,  af- 
terwards anlwered  by  Lord  Halifax,  entitled.  The  Hind 
and  the  Panther. — By  this  extraordinary  ftep  he  not 
oidy  engaged  himfelf  in  controverfy,  and  incurred 
much  cenfure  and  ridicule  from  his  cotcmporary  wits  ; 
but  on  the  completion  of  the  Revolution,  being,  on 
account  of  his  newly-chofen  religion,  difqualificd  from 
bearing  any  office  under  the  government,  he  was  ftrip- 
ped  of  the  laurel,  which,  to  his  ftill  greater  mortifica- 
tion, was  beftowed  on  Richard  Flecknoe,  a  man  to 
whom  he  had  a  moft  fettled  averfion.  This  circum- 
ftance  occafioned  his  writing  the  very  fevere  poem 
called  Mac  Flecknoe. 

Mr  Dryden's  circumftances  had  never  been  affluent; 
but  now  being  deprived  of  this  little  fupport,  he  found 
himfelf  reduced  to  the  neceffity  of  writing  for  mere 
bread.  We  confequently  find  him  from  this  period 
engaged  in  works  of  labour  as  well  as  genius,  viz.  in 
tranflating  the  works  of  others,  and  to  this  necclTity 
perhaps  our  nation  ftands  indebted  for  fome  of  the  beil 
tranflations  extant.  In  the  year  he  loft  the  laurel,  he 
publiflied  the  life  of  St  Francis  Xavier  from  the  French. 
In  1693  came  out  a  tranflation  of  Juvenal  and  Per- 
fius  ;  in  the  firft  of  which  he  had  a  confiderable  hand, 
and  of  the  latter  the  entire  execution.  In  1695  was 
publiflied  his  profe  verfion  of  Frefnoy's  Art  of  Painting; 
and  the  year  1697  gave  the  world  that  tranflation  of 
Virgil's  works  entire,  which  ftill  does,  and  perhaps  ever 
will,  ftand  foremoft  among  the  attempts  made  on  that 
author.      The  petite  pieces  of  this  eminent  writer,  fuch 
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as  prologues,  epilogues,  epitaphs,  elegies,  fongs,  &c. 
are  too  numerous  tojpecify  here,  and  too  much  difperf- 
ed  to  direft  the  reader  to.  The  greateft  part  of  them, 
however,  are  to  be  found  in  a  colleflion  of  mifcellanies 
in  6  vols  1 2mo.  His  laft  work  is  what  is  called  his 
Fables,  which  connfts  of  many  of  the  m.oft  interefting 
ftories  in  Homer,  Ovid,  Boccace,  and  Chaucer,  tranf. 
lated  or  modernized  in  the  moft  elegant  and  poetical 
manner  ;  together  with  fome  original  pieces,  among 
which  Is  that  amazing  ode  on  St  Cecilia's  day,  which, 
though  written  in  the  very  decline  of  the  author's  life, 
and  at  a  period  \\hcn  old  age  and  diftrefs  confpired  as 
it  were  to  damp  his  poetic  ardour,  and  clip  the  wings 
of  fancy,  yet  poCTefles  fo  much  of  both,  as  would  be  fuf- 
ficient  to  have  rendered  him  immortal  had  he  never 
written  a  fingle  line  befides. 

Dryden  married  the  lady  Elibabeth  Howard,  fifter 
to  the  earl  of  Berkftrire,  who  furvived  him  eight  years  ; 
though  for  the  laft  four  of  them  fhe  was  a  lunatic,  hav- 
ing been  deprived  of  her  fenfes   by  a  nervous  fever 

By  this  lady  he  had  three  fons  ;  Charles,  John,  and 
Henry.  Of  the  eldeft  of  thefe  there  is  a  circumftance 
related  by  Charles  Wilfon,  Efq.  in  his  life  of  Con- 
greve,  which  feems  fo  well  attefted,  and  is  itfelf  of  fo 
very  extraordinary  a  nature,  that  we  cannot  avoid  giv- 
ing it  a  place  here.  Dryden,  with  all  his  underftand- 
ing,  was  weak  enough  to  be  fond  of  judicial  aftrology, 
and  ufed  to  calculate  the  nativity  of  his  children. 
When  his  lady  was  in  labour  with  his  fon  Charles,  he 
being  told  it  was  decent  to  withdraw,  laid  his  watch 
on  the  table,  begging  one  of  the  ladies  then  prefent, 
in  a  moft  foleron  manner,  to  take  txadi  notice  of  the 
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very  minute  tliat  the  child  was  born  •,  which  flie  did, 
'  and  acquainted  him  with  it.  About  a  ^^eek  after,  when 
his  lady  was  pretty  well  recovered,  Mr  Dryden  took 
occafion  to  tell  her  that  he  had  been  calculating  the 
child's  nativity ;  and  obferved,  with  grief,  that  he  was 
born  in  an  evil  hour  :  for  Jupiter,  Venus,  and  the  Sun, 
were  all  under  the  earth,  and  the  lord  of  his  afcendant 
afflifted  with  a  hateful  fquare  of  Mars  and  Saturn. 
"  If  he  lives  to  arrive  at  the  8th  year,"  fays  he,  "  he 
will  go  near  to  die  a  violent  death  on  his  very  birth- 
day ;  but  if  he  fliould  efcape,  as  I  fee  but  hnall  hopes, 
he  will  in  the  z  ^d  year  be  under  tlie  very  fame  evil  di- 
reftion  ;  and  if  he  (hould  efcape  that  alfo,  the  33d  or 
34th  year  is,  I  fear" — -.  Here  he  was  interrupted  by 
the  immoderate  grief  of  his  lady,  who  could  no  longer 
hear  calamity  propheiied  to  befal  her  fon.  The  time 
at  laft  came,  and  Augufl  was  the  inaufpicious  month 
in  which  young  Dryden  was  to  enter  into  the  eighth 
year  of  his  age.  The  court  being  in  progrefs,  and  Mr 
Dryden  at  leifure,  he  was  invited  to  the  country  feat 
of  the  earl  of  Berklhire,  his  brother  in-law,  to  keep 
the  long  vacation  with  him  at  Charlton  in  Wilts  ;  his 
lady  was  invited  to  her  uncle  Mordaunt's  to  pafs  the 
remainder  of  the  fumnier.  When  they  came  to  divide 
the  children.  Lady  Elizabeth  would  have  him  take 
John,  and  fufFer  her  to  take  Charles  :  but  Mr  Dryden 
was  too  abfolute,  and  they  parted  in  anger  ;  he  took 
Charles  with  him,  and  Ihe  was  obliged  to  be  content 
with  John.  When  the  fatal  day  came,  the  anxiety  of 
the  lady's  fpirits  occafioned  fuch  an  agitation,  as 
threw  her  into  a  violent  fever,  and  her  life  was  de- 
fpaired  of,  till  a  letter  came  from  Mr  Dryden,  reprov- 
ing her  for  her  womanifli  credulity,  and  affuring  her 
that  her  child  was  well ;  which  recovered  her  fpirits, 
and  in  fix  weeks  after  (he  received  an  eclairciflement 
of  the  whole  affair.  Mr  Dryden,  either  through  fear 
of  being  reckoned  fuperflitious,  or  thinking  it  a  fcience 
beneath  his  ftudy,  was  extremely  cautious  of  letting 
any  one  know  that  he  was  a  dealer  in  aftrology  ;  there- 
fore could  not  excufe  his  abfence,  on  his  fon's  anniver- 
fary,  from  a  general  hunting  match  which  Lord  Berk- 
ftiire  had  made,  to  which  all  the  adjacent  gentlemen 
were  invited.  When  he  went  out,  he  took  care  to  fet 
the  hoy  a  double  exercife  in  the  Latin  tongue,  which 
he  taught  his  children  himfelf,  with  a  ftridt  charge  not 
to  ftir  out  of  the  room  till  his  return  ;  well  knoiving 
the  talk  he  had  fet  him  ivould  take  up  longer  time. 
Charles  was  performing  his  duty,  in  obedience  to  his 
father ;  but,  as  ill  fate  would  have  it,  the  flag  made 
towards  the  houfe  5  and  the  noife  alarming  the  fervants, 
they  haftened  out  to  fee  the  fport.  One  of  them  took 
young  Dryden  by  the  hand,  and  led  him  out  to  fee  it 
alfo  ;  when,  jull  as  they  came  to  the  gate,  the  flag 
being  at  bay  with  the  dogs,  made  a  bold  pu(h,  and 
leaped  over  the  court  wall,  which  was  very  low  and 
very  old  ;  and  the  dogs  following,  threw  down  a  part 
of  the  wall  10  yards  in  length,  under  ivhich  Charles 
Dryden  lay  buried.  He  was  immediately  dug  out  ; 
and  after  fix  weeks  languifhing  in  a  dangerous  way, 
he  recovered.  So  far  Dryden's  prediction  was  fulfil- 
led. In  the  23d  year  of  his  age,  Charles  fell  from  the 
top  of  an  old  tower  belonging  to  the  Vatican  at  Rome, 
occafioned  by  a  fwimming  in  his  head  with  which  he 
was  feized,  the  heat  of  the  day  being  exceflive.  He 
again  recovered,  but  was  ever  after  in  a  lanpuilhing 
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fickly  iVate.  In  the  33d  year  of  his  age,  bcin»  return-  Dryden. 
ed  to  England,  he  was  unhappily  drowned  at  Wind-  • 
for.  He  had  with  another  gentleman  fwam  twice  over 
the  Thames  ;  but  returning  a  third  time,  it  was  fup- 
pofed  he  was  taken  with  the  cramp,  btcaufe  he  called 
out  for  help,  though  too  late.  Thus  the  father's  cal- 
culation proved  but  too  prophetical. 

At  laft,  after  a  long  life,  harafled  with  the  raofl  la- 
borious of  all  fatigues,  viz.  that  of  the  mind,  and  con- 
tinually made  anxious  by  dillrefs  and  ditficulty,  our 
author  departed  this  life  on  the  firft  of  May  1701. — 
The  day  after  Mr  Dryden's  death,  the  dean  of  Weft- 
ininlfer  lent  word  to  Mr  Dryden's  widow,  tha  he 
would  make  a  prefent  of  the  ground  and  all  other 
abbey  fees  for  the  funeral  :  the  lord  Halifa.'C  likewife 
fent  to  the  lady  Elizabeth,  and  to  Mr  Charles  Dryden, 
offering  to  defray  the  expences  of  our  poet's  funeral, 
and  afterwards  to  beftow  500I.  on  a  monument   in  the  - 

abbey ;  which  generous  ofter  was  accepted.  Accord- 
ingly, on  Sunday  foUon-ing,  the  company  being  ailera- 
bled,  the  corpfe  was  put  into  a  velvet  herfe,  attended 
by  I  8  mourning  coaches-  When  they  were  juft  ready 
to'  move.  Lord  Jeffreys,  fon  of  Lord  Chancellor  Jef- 
freys, a  name  dedicated  to  infamy,  v\-ith  fome  of  his 
rakilh  companions,  riding  by,  afked  whofe  funeral  it 
was  ;  and  being  told  it  was  Mr  Dryden's,  he  prutcfted 
he  fhould  not  be  buried  in  that  private  manner  ;  that 
he  would  himfelf,  with  the  lady  Elizabeth's  leave,  have 
the  honour  of  the  interment,  and  vvould  beftow  loool. 
o'a  a  monument  in  the  abbey  for  him.  This  put  a  ftop 
to  their  proceffion  ;  and  the  lord  Jeffreys,  with  fevera/ 
of  the  gentlemen  who  had  alighted  from  their  coaches, 
went  up  flairs  to  the  lady,  who  was  fick  in  bed.  His 
lord(hip  repeated  the  purport  of  what  he  had  faid  be- 
low ;  but  the  lady  Elizabeth  refufing  her  confent,  he 
fell  on  his  knees,  vowing  never  to  rife  till  his  requeft 
was  granted.  The  lady  under  a  fudden  furprife  faint- 
ed away  :  and  Lord  Jeffreys,  pretending  to  have  ob- 
tained her  confent,  ordered  the  body  to  be  carried  to 
Mr  RufTel's  an  undertaker  in  Clijeapfide,  and  to  be  left 
there  till  further  orders.  In  the  mean  time  the  abbey 
was  lighted  up,  the  ground  opened,  the  choir  attend- 
ing, and  the  bilhop  waiting  lome  hours  to  no  purpofe 
for  the  corpfe.  The  next  day  Mr  Charles  Dryden 
waited  on  the  lord  Halifax  and  the  bilhop  ;  and  en- 
deavoured to  excufe  his  mother,  by  relating  the  truth. 
Three  days  after  the  undertaker,  having  received  no 
orders,  waited  on  the  lord  Jeffreys ;  who  pretended 
that  it  was  a  drunken  frolic,  that  he  remembered  no- 
thing of  the  matter,  and  he  might  do  what  he  pleafed 
with  the  body.  Upon  this  the  undertaker  waited 
upon  the  lady  Elizabeth,  who  defired  a  day's  relpite, 
which  was  granted.  Mr  Charles  Dryden  immediately 
wrote  to  the  lord  Jeffreys,  who  returned  for  anliver, 
that  he  knew  nothing  of  the  matter,  and  would  be 
troubled  no  more  about  it.  Mr  Dryden  hereupon 
applied  again  to  Lord  Halifax  and  the  bilhop  of  Ro- 
cheller,  who  abfolutely  refufed  to  do  any  thing  in  the 
affair. 

In  this  diftrefs,  Dr  Garth,  who  had  been  Mr  Dry. 
den's  intimate  friend,  fent  for  the  corpfe  to  the  college 
of  phyficians,  and  propofed  a  fubfcription  ;  which  fuc- 
ceeding,  about  three  weeks  after  Mr  Dryden's  deceafe, 
Dr  Garth  pronounced  a  fine  Latin  oration  over  the 
body,  which  was  conveyed  from  the  college,  attended 
Z  z  by 
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th)  lien,  by  a  numerous  train  of  coaches,  to  Wcflrnlnfter  abbey, 
"""^  ■  but  in  very  great  tliforder.  At  lail  the  corpfe  arrived 
at  the  abbey,  which  was  all  unlighted.  No  organ  play- 
ed, no  anthem  fuiig  :  only  two  of  the  finging  boys 
preceded  the  corpfe,  who  fung  an  ode  of  Horace, 
with  each  a  fmn.ll  candle  in  their  hand.  When  the  fu- 
neral was  over,  Mr  Charles  Dryden  fent  a  challenge  to 
Lord  .TeftVeys  ;  who  refufing  to  anfwer  it,  he  fent  fe- 
veral  others,  and  went  often  himfelf ;  but  could  neither 
get  a  letter  delivered,  nor  admittance  to  fpeak  to  him : 
which  fo  incenfed  him,  that  finding  his  lordlhip  refu- 
fed  to  anfwer  him  like  a  gentleman,  he  refolved  to 
\vatch  an  opportunity,  and  brave  him  to  fight,  though 
with  all  the  rules  of  honour  ;  which  his  lordlhip  hear- 
ing, quitted  the  town,  and  Mr  Charles  never  had  an 
opportunity  to  meet  him,  though  he  fought  it  to  his 
death  with  the  utmofl  application. 

Mr  Dryden  had  no  monument  erefled  to  him  for 
fev&ral  years  ;  to  which  Mr  Pope  alludes  in  his  epitaph 
intended  for  Mr  Rowe,  in  this  line, 

Beneath  a  rude  and  namelefs  llone  he  lies. 

In  a  note  upon  which  we  are  informed  that  the  tomb 
of  Mr  Dryden  was  ereiSed  upon  this  hint  by  Sheffield 
duke  of  Buckingliam,  to  which  was  originally  intended 
this  cnitaph  : 

This  Sheffield  rais'd — The  facred  duft  below 
Was  Dryden  once  ;  the  reft,  who  does  not  know  ? 

Which  was  fince  changed  into  the  plain  infcription 
now  upon  it,  viz.. 

J.  DRYDEN, 

Natus  Aug.  9.  1 63 1. 

Mortuiis  Maii  i.  i7or, 

"Johannes  Sheffield,  dux  Buckinghamienjts  fecit. 

Mr  Dryden's  charafter  has  been  very  differently 
drawn  by  different  hands,  fome  of  which  have  exalted 
it  to  the  highefl  degree  of  commendation,  and  others 
debafed  it  by  the  fevereft  cenfure. — The  latter,  how- 
ever, we  mufl  charge  to  that  ftrong  fpirit  of  party 
which  prevailed  during  great  part  of  Dryden's  time, 
and  ought  therefore  to  be  taken  with  great  allowances. 
Were  we  indeed  to  form  a  judgment  of  the  author 
from  fome  of  his  dramatic  writings,  we  (liould  perhaps 
be  apt  to  conclude  him  a  man  of  the  mod;  licentious 
morals  ;  many  of  his  comedies  containing  a  great  fliare 
of  loofenefs,  even  extending  to  obfcenity  :  But  if  we 
confider,  that,  as  the  poet  tells  us, 

Tliofe  who  live  to  pleafe,  muft  pleafe  to  live  j 

if  we  then  look  back  to  the  fcandalous  licenfe  of  the 
age  he  lived  in,  the  indigence  which  at  times  he  un- 
dervvent,  and  the  necefhty  he  confequently  lay  under 
of  complying  with  the  public  tafte,  however  depraved  ; 
•we  fliall  furely  not  refufe  our  pardon  to  the  compelled 
writer,  nor  our  credit  to  thofe  of  his  contemporaries 
who  were  intimately  acquainted  with  him,  and  who 
have  affured  us  there  was  nothing  remarkably  vicious 
in  his  perfonal  charadter. 

From  fome  parts  of  his  hiftory  he  appears  unfteady, 
and  to  have  too  readily  temporized  with  the  feveral  re- 
volutions in  church  and  ilatc.  This  however  might  in 
fome  meafure  have  been  owing  to  that  natural  timi- 
dity and  diflidence  in  his  difpofition,  which  almoft  all 
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the  writers  feem  to  agree  in  his  pofTeffing.  Congrcve,  Uiypis, 
whofe  authority  cannot  be  fufpefted,  has  given  us  luch  publin. 
an  account  of  him,  as  makes  him  appear  no  Ids  amiable  '~~>~~" 
in  his  private  character  as  a  man,  than  he  was  illuflri- 
ous  in  his  public  one  as  a  poet.  In  the  former  light, 
according  to  that  gentleman,  he  was  humane,  com- 
panionate, forgiving,  and  fincerely  friendly  :  of  an 
e.\tenfive  reading,  a  tenacious  memory,  and  a  ready 
communication  :  gentle  in  the  correction  of  the  writ- 
ings of  others,  and  patient  under  the  reprehenfion  of 
his  own  deficiencies :  eafy  of  accefs  himfelf,  but  flow 
and  diffident  in  his  advances  to  others ;  and  of  all  men 
the  moft  modeft  and  the  moft  eafy  to  be  difcountenan- 
ced  in  his  approaches  either  to  his  fuperiors  or  his 
equals.  As  to  his  writings,  he  is  perhaps  the  happieft 
in  the  harmony  of  his  numbers,  of  any  poet  who  ever 
lived  either  before  or  fince  his  time,  not  even  Mr 
Pope  himfelt  e.Kcepted.  His  imagination  is  ever  warm, 
his  images  noble,  his  delcriptions  beautiful,  and  his 
fentiraents  juft  and  becoming.  In  his  profe  he  is  poe- 
tical without  bombaft,  concife  without  pedantry,  and 
clear  without  proli.xity.  His  dramatic  have,  perhaps,  . 
the  leaf!  merit  of  all  his  writings.  Yet  there  are  many 
of  them  which  are  truly  excellent  ;  though  he  himfelf 
tells  us  that  he  never  wrote  any  thing,  in  that  way  to 
pleafe  himfelf  but  his  All  for  Love.  This  lall,  indeed, 
and  his  Spanifli  Friar,  may  be  reckoned  x.\\o  of  the  belt 
plays  in  our  language. 

DRYPIS,  a  genus  of  plants  belongino-  to  the  pent- 
andria  clafs  ;  and  in  the  natural  method  ranking  un- 
der the  2 2d  ovder,  Cnryo/ihijllei.    See  Botany  Index. 

DUBLIN,  the  metropolis  of  Ireland,  the  fecond 
city  in  his  majefty's  dominions,  and  efteemed  the  fifth 
for  magnitude  in  Europe,  is  fituated  in  the  province 
of  Leinfter,  in  the  county  of  Dublin,  at  the  bottom  of 
a  large  bay.  The  river  LifFey,  ivhich  here  falls  into 
the  ocean,  divides  the  town  into  tivo  nearly  equal  parts. 
Formerly  the  city  of  Dublin  was  confined  to  the  fouth 
fide  of  the  river.  It  was  a  place  of  great  antiquity. 
Ptolemy,  who  llouriflied  in  the  reign  of  Antoninus  Pius, 
about  the  year  140,  fays,  it  was  anciently  called  ''Ifch- 
cled.  In  155,  Alpinus,  whofe  daughter  Auliana  was 
drowned  in  the  Liffey,  changed  the  name  ixovt^Afchcled 
to  Auliana.  It  was  afterwards  named  Duldann,  and 
Ptolemy  calls  it  Eblnna.  Duhlaiia,  udience  ccraes  Dub- 
linum  and  Dublin,  is  evidently  derived  from  Duh-leana, 
"  the  place  of  the  black  harbour  or  lake,"  or  rather 
"  the  lake  of  the  fea,"  the  bay  of  Dublin  being  fre- 
quently fo  called.  This  city  has  had  a  variety  of  names. 
The  Irifh  call  it  Drom-choll-ccil,  "  the  brow  of  a  hazel 
wood  ;"  and  in  j8i,  Eogan  king  of  Munfter  being  on 
a  royal  tour,  paid  a  vilit  to  this  place,  which  was  then 
called  Aiha  Cliath  Duhh-Line,  "  the  paflage  of  the  ford 
of  hurdles  over  the  black  pool  :"  the  harbour  of  Dub- 
lin was  likewife  known  by  the  name  of  Lean-Cliath, 
or  Leam-Cliath,  from  Lean  or  Learn,  "  a  harbour ;" 
and  from  Cliath  or  Cliabb,  which  literally  fignifies  "  a 
hurdle  or  any  thing  made  of  wicker  work  ;"  it  alfo  fig- 
nified  certain  wears  formed  with  hurdles,  and  placed  in 
rivers  and  bays  by  the  ancient  Irilh  for  the  purpole  of  ta- 
king fifh  :  whence  any  river,  or  bay,  wherein  thefe  wears 
were  fixed  had  the  name  of  Cliath  or  Cliah,  annexed 
to  it,  to  fignify  the  eftablifhment  of  a  filliery.  Dublin, 
therefore,  being  originally  built  on  or  near  one  of  thefe 

harbours, 
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Du»>liii.    harbours,  was    anciently  called  Balij-Ican-Cliath,  that 

"— ~v is,  "  ihc  town  on  tlie  fifiiina  harbour."    It  is  dclcribed  at 

the  prefcnt  day  in  the  Irilh  lanj^uige  by  the  appella- 
tions oi  ^'Jih-C'liat/i,  "  the  ford  of  hurdles,"  and  Ba/Ii/- 
ath  C/ialh,  "  the  town  of  the  ford  of  hrudlcs,"  the  in- 
habitants having  formerly  had  accefs  to  the  river  l;y 
hurdles  laid  on  the  low  marlhy  grounds  adjoining  the 
water  :  and  this  name  ^vas  alfo  extended  to  the  north 
fide  of  the  river,  from  a  temporary  bridge  of  hurdles 
thrown  over  the  Anna  Liffey,  a  corruption  of  ^iiin 
Louiffh,  or  "  the  fvvift  river,"  fo  termed  from  the  ra- 
pidity of  the  mountain  floods.  This  iide  was  enlarged 
by  Mac  Turkill  the  Danilh  prince,  who,  notwithftand- 
ing,  fi.\ed  his  habitation  on  the  fouth  iide,  and  aban- 
doned the  northern  town  5  which,  from  the  original 
country  of  the  invaders,  was  called  Eajlinantown,  lince 
corrupted  to  Oxmanloxvn.  King  Edgar,  in  the  pre- 
face to  his  charter  dated  964,  mentions  Ireland  with 
its  moft  noble  city  {nohilijjima  civilas)  of  Dublin.  By 
the  Fingalians  it  is  called  Divslin,  and  by  the  Welch 
Dinas  Dti/in,  or  the  city  of  Du/in. 

In  448,  Alpin  Mac  Eachard,  king  of  Dublin,  and 
all  his  fubjeiSls,  were  converted  to  Chrillianity  by  St 
Patrick. 

In  the  year  498,  the  Oilmen  or  Danes  having  en- 
tered the  Liffey  with  a  fleet  of  60  fail,  made  themfelves 
mailers  of  Dublin  and  the  adjacent  country,  and  foon 
after  environed  the  city  with  Walls.  About  11 70 
Dermot  Mac  Murrough,  king  ^  of  Leinller,  having 
quarrelled  with  the  other  princes  of  the  kingdom,  a 
confederacy  was  formed  againft  him  by  Roderick 
O'Conor,  monarch  of  Ireland.  Dermot  applied  to 
Henry  II.  king  of  England,  who  fent  over  a  number 
of  Englilh  adventurers,  by  whofe  alfiftance  he  was  re- 
inftated  in  his  dominions;  and  in  the  year  11 71,  the 
dcfcendants  of  the  Danes  ftill  continuing  to  hold  pof- 
feffion  of  Dublin,  it  was  befieged  and  taken  by  a  pswer- 
inl  party  of  the  Englifh  under  Raymond  le  Gros. 
Mac  Turkill  the  Danifli  king  efcaped  to  his  (liipping  : 
he  returned,  however,  foon  after  with  a  flrong  fleet  to 
recover  the  city,  but  was  killed  in  the  attempt,  and  in 
him  ended  th'-  race  of  eafterling  princes  in  Ireland. 

In  1 17  2,  Henry  II.  landed  at  Waterford,  and  ob- 
tained from  Richard  earl  Strongbow  (who  married 
the  daughter  of  Dermot  Mac  Murrough,  and  by  com- 
pact was  his  fucceffbr)  a  lurrender  of  the  city  of  Dub- 
lin, where  he  built  a  pavilion  of  wicker  work  near 
St  Andrew's  church,  then  iituated  where  Caftlemarket 
lately  flood,  and  there  entertained  fevera!  Irilh  princes, 
who  voluntarily  (ubmitted  to  him  on  condition  of  be- 
ing governed  by  the  fame  laws  as  the  people  of  Eng- 
land. Henry  alfo  held  a  parliament  here.  In  f  r  73 
he  granted  his  firft  charter  to  Dublin,  and  by  divers 
privileges  encouraged  a  colony  from  Briftol  to  fettle 
here. 

In  1 210,  upwards  of  20  Irifli  princes- fwore  alle- 
giance to  King  John  at  Dublin  ;  engaging  to  eftablilh 
the  Englifli  laws  and  cuftoms  in  the  kingdom  ;  and  in 
the  fame  year  courts  of  judicature  were  inftituted.  In 
121^,  magna  charta  was  granted  to  the  Irilh  by  Hen- 
ry III.  an  entry  of  which  was  made  in  the  red  book  of 
the  exchequer  at  Dublin.  In  1 21 7,  the  citv  was 
granted  to  the  citizens  in  fee-farm  at  200  marks  per 
annum  ;  and  in  1227  the  above  monarch  ordained  that 
the  charter  granted  by  King  John  ihould  be  >ept  in- 
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violably.     In  1404,  the  ftatutes  of  Kilkenny  and  Dub-   Dublin, 
lin  were  confirmed  in   a  parliament  held   at  this  city         ' 
under  the  earl  of  Ormond,      The  charter  of  the  city  of 
Dublin  was  renewed  in  1609  by  James  I. 

The  civil  government  of  the  city  was  anciently  un- 
der the  management  of  a  provofl  and  baihfls  ;  in  1308, 
John  le  Decer  was  appointed  the  firll  provoft,  and 
Richard  de  St  Olave  find  Jolm  Stakebold  bailiffs.  In 
1 409,  the  title  of  the  chief  magiilrate  was  changed  to 
that  of  mayor,  when  Thomas  Culack  was  appointed 
to  the  oflice,  Richard  Bove  and  Thomas  Shortall  be- 
ing bailiffs  :  the  otlice  of  j»ailift"s  was  changed  to.  fhe- 
rifls  in  1547.  In  1 660,  Charles  II.  gave  a  collar  of 
SS.  and  a  company  of  foot  guards  to  the  mayor  ; 
and  in  1665,  this  monarch  conferred  the  title  of  lord 
mayor  on  the  chief  magiftrate,  to  wliom  he  alfo 
granted  500I.  per  annum  in  lieu  of  the  foot  company. 
Sir  Daniel  Bellingham  was  the  firft  lord  mayor  of 
Dublin  ;  Charles  Lovet  and  John  Q^ueKh  were  iheriffs 
the  fame  year.  In  1672,  Arthur  earl  of  Effex  intro- 
duced new  rules  for  the  better  government  of  the  city  ; 
and  in  1683  the  Tholfel  was  built,  for  the  purpofe  of 
the  magiltrates  meeting  to  hold  their  courts,  aflem- 
bhes,  &c. 

In  the  I  oth  century,  after  the  fortifications  of  Dub- 
lin  were  repaired  by  the  Oftmen,  the  walls  of  the  city, 
including  thofe  of  the  caftle,  did  not  occupy  more  than 
an  Irifli  mile  ;  they  extended  from  Winetavern  gate  to 
Audeon's  arch,  and  were  continued  from  thence  to 
where  Newgate  formerly  flood  ;  and  from  a  plan  pub- 
lilhed  by  John  Speed  in  16 to,  it  appears  that  they 
were  continued  to  Ormond's  gate,  or,  as  it  has  been  iince 
called.  Wormwood  gate  ;  from  thence  to  the  old  bridge, 
and  along  the  banks  of  the  river  to  a,  very  large  portal 
called  Newmaii's  lower,  nearly  in  the  prefent  fite  of  the 
fouth  entrance  of  Plflex  bridge  j  and  from  Newman's 
tower  in  an  angular  diredlion  to  Dame's  gate,  at  the 
weft  end  of  Dame's  flrcet.  From  the  gate  at  the  fouth- 
weft  angle  of  the  caftle  the  wall  ran  to  Nicholas  gate, 
and  was  continued  from  thence  to  Newgate.  The 
principal  ftreets  without  the  ivalls  were,  on  the  weft, 
New  row,  Francis  ftieet,  Thomas  flreet,  and  James's 
ftreet ;  on  the  fouth  were  Patrick  flicet.  Bride  ftreet, 
and  Ship  ftreet ;  and  on  the  call,  Dame  ftreet,  George's 
lane,  and  Stephen  flreet.  That  Ipace  of  ground  now 
occupied  by  Crane  lane,  I'emple  bar.  Fleet  ftreet,  La- 
zar's  hill,  or  as  it  is  now  called  South  Townfcnd  Jireety 
Crampton,  Aflon's,  George's,  and  Sir  John  Roger- 
fon's  quays,  &c.  ^vas  then  overflowed  by  the  Liffey, 
On  the  north  fide  of  the  river  there  were  only  Churcll 
ftreet,  Mary's  lane,  Hammond  lane,  and  Pill  lane,  then 
built  but  on  one  fide  as  far  as  Mary's  abbey,  which 
terminated  the  extent  of  that  part  of  the  town  to  the 
eaftward  ;  Grange  Gurman,  Stoney-batter,  now  called 
Manor  Jireet,  and  Glaffmanogue,  were  then  villages  at 
fome  diftance  from  the  city  ;  and  at  the  latter  the  ihe- 
riffs  have  held  their  courts  in  times  ot  the  plague,  as 
being  remote  from  the  ftage  of  iufeilion.  In  1664, 
the  inhabitants  being  numbered  amounted  to  2565 
men  and  2986  women,  Protellants  j  and  1202  men 
and  1406  women,  Roman  Catholics;  making  in  the 
whole  8159, 

By  comparing   this  account  of  the  ancient  Hate  and 

bi'unJaries  of    the    metropolis  with  the  following  de- 

fcription  of   ils  prefent  extent,  population,  and    mag- 

Z  2  2  nificence, 
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Dubiio.    nificence,  an  idea  ivill  be  readily  formed  of  the  ama- 
——>/-'—  ^ifijT  increafe  and  improvement  it  has  experienced  with- 
in the  courfe  of  a  century. 

Dublin  is  feated  in  view  of  the  fea  on  the  eaft, 
and  a  fine  country  which  fwells  into  gently-rifing  emi- 
nences on  the  north  and  vvcfl,  while  it  towers  boldly 
up  in  lofty  mountains  that  bound  the  horizon  on  the 
fouth.  The  city  itfelf  cannot  be  feen  to  full  advan- 
tage on  entering  the  harbour  ;  but  the  approach  to  it 
from  thence  exhibits  a  fine  profpeft  of  the  country  for 
improvement  and  cultivation,  interfperfed  with  nume- 
rous villas,  that  have  a  molt  agreeable  effeft  to  enliven 
this  delightful  fcene,  which,  beginning  at  the  water's 
edge,  is  continued  all  over  the  coaft  to  the  northward 
of  the  bay  as  far  as  the  eye  can  reach,  and  is  finely 
contrafted  by  a  diftant  view  of  the  Wicklow  moun- 
tains to  the  fouth,  where  the  conical  hills,  called  the 
Siignr  Loaves,  contribute  not  a  little,  by  the  Angularity 
of  their  appearance,  to  embellilli  the  landfcape,  fo  ex- 
tenfiv*  and  pidurefque  as  not  to  be  equalled  by  any 
natural  fcenery  in  Europe,  but  the  entrance  of  the 
bay  of  Naples,  to  which  it  bears  a  very  ftriking  refera- 
blance. 

The  form  of  Dublin  is  nearly  fquare,  a  figure  that 
includes  the  largelt  area  proportioned  to  its  circum- 
ference. From  the  royal  holpital  at  Kilmainham,  at 
the  weftern  extremity  of  the  town,  to  the  eall  end  of 
Townfend  ftreet,  the  length  is  two  miles  and  a  half, 
and  its  greateft  breadth  is  computed  to  be  of  the  fame 
extent  :  hence  the  city  is  about  10  miles  in  circum- 
ference. Its  increafe  within  the  laft  twenty  years  has 
been  amazing  :  it  now  contains  about  22,000  houfes, 
whofe  inhabitants  are  eftimated  at  156,000. 

Dublin,  with  refpeft  to  its  ftreets,  bears  a  near  re- 
femblance  to  London.  Some  of  the  old  ftreets  were 
formerly  narrow  :  but  this  defeiEt  is  now  in  a  great 
ineafure  remedied  by  an  aft  of  parliament,  pafled  in 
1774,  for  opening  the  public  avenues,  taking  down 
fign  ports,  palifades,  pent  houfes,  &c.  new  paving  the 
ftreets,  and  flagging  the  foot  paffages  :  and,  in  1785, 
another  aft  pafled  for  the  better  paving,  cleanfing, 
and  lighting  the  city  5  in  confequence  of  which  an  ad- 
ditional number  of  globes  with  double  burners  were 
put  up  at  the  diftance  of  36  feet  from  each  other. 
Thefe  neceflary  improvements  contribute  exceedingly 
/  to  the  beauty  and  convenience  of  the  metropolis  :  the 

ne\v  ftreets  are  wide  and  commodious,  the  houfes  lofty, 
uniform,  and  elegant  ;  nor  are  feveral  of  the  old  ftreets 
totally  deficient  in  thefe  refpefts  ;  Sackville  ftreet,  or 
the  Mall,  which,  though  built  upwards  of  40  years 
ago,  has  been  included  in  the  number  of  our  new  ftreets 
by  all  the  late  geographers  (a  felf-evident  proof  that 
thefe  writers  had  not  even  feen  the  city),  is  a  noble 
avenue,  with  a  gravel  walk  in  the  centre,  enclofed  by 
a  wall  of  about  three  feet  high  •,  this  walk  is  36  feet 
and  a  half  broad,  and  the  diftance  between  it  and  the 
palifades  fronting  the  houfes,  on  either  fide,  is  42  feet 
and  a  half :  when  the  new  cuftomhoufe  is  completed, 
this  ftreet  will  be  then  a  moft  defirable  fituation  for 
wholefale  merchants,  not  only  on  account  of  its  proxi- 
mity to  that  building,  but  its  great  depth  in  the  rear. 
Some  years  ago,  it  was  efteemed  one  of  the  fineft  pub- 
^c  avenues  in  Europe  :  many  of  the  new  ftreets,  how- 
ever, in  this  city  are  now  much  fuperior  to  it  in  the 
magnificence  and  uniformity  of  the  houfcs.     Among 


thefe,  on  the  north  fide  of  the  river,  in  the  fame  quar-  Dublin, 
ter  with  Sackville  ftreet,  are  Gardiner's  row.  North  -~~y~~" 
Great  George's  ftreet,  Cranby  row,  Cavendilh  row, 
and  Palace  row  :  the  laft  three  form  a  fuperb  fquare, 
having  the  garden  of  the  lying-in  holpital  in  the 
centre  :  the  old  wall  that  encompalTed  tlie  garden  has 
been  lately  taken  down  ;  there  is  now  a  full  view  of 
this  delightful  fpot  furrounded  with  iron  palifades,  and 
upwards  of  100  globes  with  double  burners  diipofed 
at  equal  diftances,  which  added  to  the  globes  from 
the  furrounding  houfes,  have  a  moft  brilliant  eft'eft. 
This  fquare,  which  for  its  fize,  is  not  perhaps  to  be 
equalled,  has  lately  received  the  name  of  Rutland 
fquare,  in  compliment  to  his  grace  the  prefent  duke  of 
Rutland,  who  contributed  munificently  towards  the 
improvements  in  the  enclofure  of  the  new  garden,  and 
the  erefling  an  elegant  edifice  for  a  ball  and  lupper 
rooms,  now  nearly  finiftied,  fituated  to  the  eaft  of  the 
hofpital. 

Among  the  new  ftreets  and  buildings  on  the  fouth 
fide  of  the  river,  thofe  wherein  perlons  of  diftinftion 
refide,  lie  chiefly  to  the  eaftward  of  the  college  and 
Stephen's  green  ;  which  laft,  though  it  does  not  rank 
with  the  new  buildings,  poflefles  much  grandeur  ai'id 
elegance,  being  one  of  the  largeft  fquares  in  Europe  : 
it  is  an  Englifli  mile  in  circumference,  furrounded  by  a 
gravel  walk  planted  on  each  fide  with  trees  ;  within 
this  walk  is  a  fmooth  level  meadow,  having  in  the 
centre  an  equeftrian  ftatue  of  the  late  king:  there  are 
feveral  fine  edifices,  though  all  almoft  differing  in  the 
ftile  of  their  architefture  •,  this  variety,  however,  is 
efteemed  by  many  rather  a  beauty  than  a  defeft  :  but, 
befides  the  other  ftreets  and  buildings  in  this  quarter, 
there  is  a  new  fquare  which  will  be  nearly  as  extenfive 
as  Stephen's  green,  called  Merion  fquai-e ;  it  was  laid 
out  fome  years  ago  by  the  late  Lord  Fitzwilliam  ;  the 
buildings  are  now  confiderably  advanced,  and  great 
encouragement  has  been  given  by  the  prefent  noble 
proprietor  :  the  houfes  on  the  north  fide,  which  is  quite 
finiftied,  are  uniform  and  lofty  •,  moft  of  them  being 
carried  up  with  hewn  ftone  to  the  firft  ftory,  gives 
the  whole  an  air  of  ftrength,  beauty,  and  magnificence. 
At  the  fouth-weft  angle  of  Stephen's  green,  a  new 
ftreet  has  been  alfo  o^entdyCttWtA  Harcourt  Jlreel,  in 
which  are  feveral  elegant  ftruftures  that  merit  notice, 
particularly  the  town  refidence  of  the  right  honourable 
lord  Earlsford. 

The  principal  entrance  to  the  walks  of  Stephen's 
green  is  on  the  weft  fide  oppofite  the  end  of  York- 
ftreet  (which  may  properly  be  clafled  among  the  new 
ftreets),  as  all  the  old  houfes  have  been  pulled  down 
and  moJem  buildings  erefted  in  their  room.  Thofe 
parts  of  the  city  inhabited  by  merchants  and  traders 
begin  to  wear  a  new  face  ;  and  amongft  this  number 
the  new  buildings  of  Dame  ftreet  on  the  fouth  fide, 
exhibit  an  extenfive,  uniform,  and  beautiful  range  of 
houfes  all  of  an  equal  height  ;  the  Ihop  doors  and  win- 
dows are  formed  by  arches,  exaftly  fimilar  in  their 
conftruftion  and  ornaments,  which  are  fimply  elegant  ; 
when  the  other  fide  of  this  ftreet  fhall  be  rebuilt,  it 
may  be  juftly  pronounced  one  of  the  firft  trading  ftreets 
in  Europe  ;  and  Parliament  ftreet,  which  was  built  fome 
years  ago,  is  now  nearly  equal  to  any  trading  ftreet  in 
London. 

The  river  I*iffey,   being    banked    in   through  tie 
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whole  length  of  the  town,  exhibits  fpacious  and  beau- 
-■  tiful  quays,  where  vefl'els  below  the  bridges  load  and 
unload  before  the  merchants  doors  and  warehoufes  : 
it  is  navigable  as  far  as  a  bridge  near  the  welt  end  of 
the  new  cullom-houie.  This  bridge  which  is  a  very 
elegant  ftruflure,  was  built  fince  the  year  1790.  Eflex 
bridge  was  firll  built  in  168 1,  and  took  its  name  from 
the  unfortunate  earl  of  Eflex,  then  viceroy  of  Ireland. 
It  was  taken  down  in  17  ?3,  and  rebuilt  in  an  elegant 
form,  after  the  model  of  Weftminfter  bridge,  but  much 
better  proportioned,  and  on  a  more  fecure  foundation. 
It  has  five  arches,  the  buttrefles  between  which  fupport 
femlcircular  niches  that  projeft  from  the  parapet  ;  there 
are  balullrades  between  thefe  niches,  and  continued  to 
the  ends  of  the  bridge,  which  is  commodioufly  flagged 
for  foot  paflengers  ;  the  whole  conftrucled  ^vith  hewn 
flone  in  a  very  fine  talle.  There  are  four  bridges  befides 
the  two  already  mentioned  ;  three  of  which  have  nothing 
to  recommend  them,  further  than  the  antiquity  of  the 
Old  Bridge,  %vhich  was  erected  in  this  city  at  a  very 
early  period,  W'hen  it  had  the  name  of  Dublin  Bridge  ; 
it  was  rebuilt  in  1428,  fince  which  time  it  received  its 
prefent  title.  Bloody  bridge,  built  in  1671,  was  ori- 
ginally conftrufted  with  wood,  and  derives  its  prefent 
harlli  appellation  from  an  attempt  to  break  it  down, 
wherein  four  perfons  were  killed.  Ormond  bridge 
was  built  in  1684,  during  the  Ormond  adminiftration. 
Arran  bridge,  now  called  ^teen's  bridge,  was  erefled 
in  the  fame  year  ;  but,  being  delfroyed  by  the  floods 
in  1763,  was  rebuilt  of  hevni  Hone,  and  finilhed  in 
1768.  It  confills  of  three  arches,  with  flagged  foot 
paflages,  flone  baluftrades  and  ornamental  decora- 
tions, in  a  handfome  light  ftyle,  which  has  been  much 
admired. 

This  city  has  2  cathedrals,  i  S  pariih  churches, 
2  chapels  of  eafe,  15  Roman  Catholic  chapels,  6  meet- 
ing houfes  for  Prefbyterians,  I  for  Anabaptifls,  4  for 
Methodifts,  2  for  Quakers,  a  church  for  French  Calvi- 
nifts,  a  Danilh  and  a  Dutch  church,  and  a  Jewilh  fyna- 
gogue._ 

Chrift  church,  or  the  Holy  Triruty,  built  in  1 03 8 
by  Donat  bifliop  of  Dublin,  to  whom  Sitrlcus  the 
fon  of  Amlave  king  of  the  Oilmen  of  Dublin  granted 
the  fite  for  that  purpofe,  ftands  on  the  fummit  of  the 
rifing  ground  at  the  head  of  Winetavern  llreet.  It  is 
a  venerable  Gothic  pile  ;  and  its  prefent  appearance 
evinces  its  antiquity.  St  Patrick's  cathedral,  firit 
built  by  Archbilhop  Comyn  in  1190,  and  decorated 
by  Archbifliop  Minot  in  1370  with  a  lleeple,  on  which 
a  lofty  fpire  was  erefted  in  1 750,  is  alfo  a  fine  Go- 
thic ftrudlure  ;  it  ftands  on  the  eaft  fide  of  Patrick's 
ftreet  ;  the  monuments  here  are  more  numerous  than 
in  Chrift  church  ;  and  the  fteeple  is  the  higheft  in  the 
city. 

St  Werburgh's  church  was  originally  built  in  a 
very  early  age.  In  1 30 1,  when  a  great  part  of  the 
city  was  conlumed  by  an  accidental  fire,  this  church 
fuffered  in  the  conflagration  :  it  was  burnt  a  fecond 
time  in  1754,  and  repaired  in  its  prefent  beautiful 
form  in  1759.  The  front  and  fteeple  are  admired  for 
their  elegance,  hghtnefs,  and  fymmetry  :  the  fpire  is  a 
fine  oftagon  fupported  by  eight  pillars ;  and  a  gilt  ball 
terminates  the  whole,  being  i6o  feet  from  the  ground. 
Catherine's  church,  firft  built  in  I  1 05,  and  re-edified 
in  its  prefent  form  in  1769,  is  fituated  on  the  foutb 


fide  of  Thomas's  ftreet.  St  Thomas's  churcli  is  the  Dublin, 
lateft  foundation  of  the  kind  in  this  city,  having  bcjn  *~~V~"~ 
begun  in  the  year  1758,  and  finilhed  and  confecrated 
in  1 762.  It  is  fituated  on  the  weft  fide  of  Marlborough 
llreet,  oppofite  Gloucefter  ftreet,  to  which  it  forms  an 
elegant  termination.  The  other  churches  in  this  city 
are  ;  on  the  north  fide  of  the  river,  Mary's,  Michan's, 
and  Paul's;  on  the  fouth  fide,  James's,  Luke's,  Ke- 
vin's, Peter's,  Bride's,  Nicholas  within,  Audeon's, 
Michael's,  Mark's,  Anne's,  John's,  and  Andrew's  : 
this  laft  is  called  alfo  the  Round  church,  from  its  form 
being  exaftly  circular  :  moft,  if  not  all  the  others  were 
btiilt  in  an  early  age  :  many,  however,  have  been  iince  re- 
edified,  and  aflumed  a  more  modern  form  j  fome  of  thefe 
are  not  totally  devoid  of  elegance,  particularly  Anne's. 
St  John's  in  Filhamble  ftreet  was  rebuilt  in  1773,  and 
has  now  a  handfome  front  of  hewn  Itone  decorated  with 
columns  fupporting  a  pediment.  Befides  thefe  church- 
es, Dublin  is  adorned  with  feveral  other  public  build- 
ings ;  the  moft  remarkable  of  which  are  the  following  : 
The  caftle,  the  refidence  of  the  chief  governor,  built  in 
1 2 13  by  Henry  de  Londres,  was  formerly  moated  and 
flanked  with  towers  ;  but  the  ditch  has  been  long  fince 
filled  up,  and  the  old  buildings  razed,  the  chapel  and 
wardrobe  tower  excepted,  ^vhlch  ftill  remain  :  Bir- 
mingham totver  was  rebuilt  in  1777,  and  is  now  called 
Harcourt  toxver.  The  caftle  at  prefent  confifts  of  fwo 
courts,  the  principal  of  which  is  an  oblong  fquare  forni- 
ed  by  four  ranges  of  building  :  within  a  few  years,  in 
the  middle  of  the  fouth  range,  a  handfome  edifice  call- 
ed Bedford  lower  has  been  creeled  ;  the  front  is  deco- 
rated with  a  fmall  arcade  of  three  arches,  over  which 
is  a  colonnade  fupporting  a  pediment,  from  whence 
rifes  an  odlagon  fteeple  crowned  with  a  fmall  cupola  and 
gilt  ball  in  a  light  plealing  ftyle.  This  tower,  which 
fronts  the  entrance  to  the  viceroy's  apartments,  is  con- 
nedled  with  the  buildings  on  each  fide  by  two  fine 
gates ;  over  that  on  the  right  hand  is  a  ftatue  of  Forti- 
tude ;  and  over  the  left  gate,  which  is  the  grand  portal 
to  the  upper  court,  is  the  Itatuc  of  Juftice.  In  the  low- 
er court  are  the  treafury  and  other  offices,  with  military 
ftores,  an  arfenal  and  armory  for  40,000  men,  and  a 
barrack  in  which  a  captain's  detachment  of  infantry  are 
ftationed.  Between  this  barrack  and  the  arfenal  is  the 
caftle  garden  ;  oppofite  to  which,  at  the  rear  of  the 
lord  lieutenant's  apartments,  is  a  range  of  building 
called  the  Garden  from,  ereftcd  about  the  year  1740, 
finilhed  in  mountain  ftone,  ornamented  by  femicolumns 
of  the  Ionic  order,  and  the  windows  embellilhed  with 
cornices  and  architraves,  in  a  fine  talle.  The  hall  rsom 
is  now  titled  St  Patricks  Hall.  The  viceroy's  body 
guard  confifts  of  a  captain,  two  fubalterns,  and  fixty  pri- 
vate men,  with  a  fubaltern's  guard  of  hoil'e.  The  parlia- 
ment houfe,  a  moft  fuperb  llruiSure,  is  fituated  on  the 
north  fide  of  College  green  ;  it  was  begun  in  1729,  fi- 
nilhed in  10  years,  and  coft  40,0001.  It  is  built  with 
Portland  ftone,  and  the  front  formed  by  a  grand  por- 
tico of  Ionic  columns  in  the  moft  finilhed  ilyle  of  ar- 
chiteClural  elegance  :  the  inteniid  parts  correfpond 
with  its  outward  magnificence ;  and  the  manner 
in  which  the  infide  is  lighted  is  univerfally  admired. 
The  houfe  of  commons  is  an  octagon,  covered  with  a 
dome  fupported  by  columns  of  the  Ionic  order,  that 
rife  from  an  amphitheatrical  gallery  baluftraded  with 
iron  fcroU-work  j  this  room  is  admirably  welt  adapted 
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nuUin.    to  it?  rurpofe.  The  houfe  of  lords  is  an  oblcng  rooni,fpa- 

V '  cious  and  lofty,  and  ornaroented  in  a  fiipeib  manner ;  it 

is  alio  judiciomly  adapted  for  the  reception  of  the  auguft 
aflembly  which  meet  there  :  among  other  decorations 
are  two  very  fine  pieces  of  tapeftry,  reprefenting  the 
battle  of  the  Boyne  and  fiege  of  Derry.  By  order  of 
both  houfes  of  parliament,  a  grand  new  front  has  been 
erected  on  the  eaft  fide  of  this  magnificent  pile  ;  and 
preparations  are  making  (  1790)  to  front  the  north  and 
vveli  fides  in  a  fimilar  manner,  from  a  delign  of  Mr 
Gandon's  :  thus  infulated,  the  whole  will  form  a  fuite 
of  fenatorial  apartments  matchlefs  in  elegance  and  con- 
venience (a). 

The  college  founded  by   Q^ueen  Elizabeth  in  1 591 
is  fituated  at  the  eall  end  of  College  green.      It  is  a  moll 
beautiful  ftruflure,  confifting  of  tuo   fpacious  fquares, 
the  firft  of  which  contains  the  refectory,  the  old  hall 
and  chapel,  and  the  new  theatre   for  leftures  and  exa- 
minations ;  the  front  of  this  lall  building  is  finely  dcco- 
rnted  with  Corinthian  columns  fupporting  a  pedmient  ; 
and  over  tlie  front  of  the  old  hall,  on  the  eaft  fide  of 
■    this  fquare,  a  handfome  fteeple  rifes  crowned  wnth  a  cu- 
pola.       In  the  other    Icjuare,  which  ccnfifts  partly  of 
brick  buildings  for  the  Itudents,  there  is  a  fupcrb  li- 
brary, extending  through  its  whole  length  on  the  Ibutli 
fide  :    behind  this  fquare  there    is    a  fine  park.     The 
well  fide  of  the  firlf  fquare,  which  is  built  with  Portland 
ftone,  forms  the  grand  front,  upwards  of  300  feet  in 
length,  ornamented  with  Corinthian  pillars  and  other 
decorations  in  a  very  fine  tafte.      At  a  fmall  dillance  to 
the  fouth  fide  of  this  front  is  an  elegant  edifice  in  which 
the  provolf  refides.     The  printing  office  is  a  neat  hand- 
fome llrufture  on  the  north  fide  of  the  park  ;  and  oppo- 
fite  to  it  is  the  anatomy  houfe,  in  which  are  to  be  feen 
the  celebrated  \vax  models  of  the  human  figure,  execut- 
ed at  Paris  by  M.  Douane,  purchafed  by  the  right  ho- 
nourable the  earl  of  Shelburne,  and  prelented  to  this 
univerfity.     The  college  of  Dublin  is  an  univerfity  in 
itfelf,  confifting  of  a  provoft,  vice  provoll,  7  fenior  and 
15  junior  fellows,  and   17    fcholars  of  the  houfe;  the 
number  of  ftudents  is  generally  about  40c  :  it  has  alfo 
profefTors   in    divinity,   common  and  civil  law,  phyfic, 
Greek, modern  languages,  mathematics,  oriental  tongues, 
hillory   and    oratory,   modern    hiftory,    natural    philo- 
fophy,  anatomy    and    furgery,    cherailtry  and    botany. 
His   royal    highnefs  the  duke  of    Gloucefter  is   chan- 
cellor, and  his  grace  the  lord  primate  of  Ireland  vice 
chancellor ;  the  vifitors  are  the  chancellor  (or,  in  his 
abfence,  the  vice  chancellor)    and    the  archbiibop  of 
Dublin. 

The  Royal  Exchange,  fituated  on  Cork  hill,  was 
begun  in  1769,  and  opened  for  bufinefs  in  1779;  the 
expence,  amounting  to  40,0001.  being  defrayed  by 
lottery  fchemes,  condui51ed  by  tlie  merchants  of  Dub'in 
with  an  integrity  that  did  them  honour.  The  build- 
ing is  nearly  a  fquare,  having  three  fronts  of  Portland 
ftone  in  the  Corinthian  order,  and  crowned  in  the 
midft  with  a  fine  dome,  which  is  fupported  on  the  in- 
fide  by  I  2  Compofite  fluted  pillars  that  form  a  circular 
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walk  in  tlie  centre  of  the  ambulatory  :  above  tKefe  pil- 
lars  are  12  circular  windows,  and  the  ceiling  of  the  ~ 
dome,  which  is  ornamented  with  llucco,  in  the  moiaic 
Ifyle,  has  alfo  a  large  window  in  the  middle  that  illu- 
minates moft  of  the  building.  Oppofite  the  north  en- 
trance, in  the  circular  walk,  is  a  liatue  of  his  prelent 
majefty  George  III.  in  a  Roman  military  habit;  it  is 
executed  in  bionze  by  Van  Noit,  and  elevated  on  a 
white  marble  pedellal.  In  a  niche  on  the  luiircafe  lead- 
ing to  the  cotVee  room  is  a  white  marble  llatue  of  the 
late  Dr  Charles  Lucas,  executed  by  Smith.  The  north 
front,  which  commands  a  fine  view  ot  Parliament  ftreet 
and  Efltx  bridge,  is  embellilbed  by  a  range  of  fix  co- 
lumns and  their  correfpondent  pilalters,  lupporting  a 
grand  pediment  with  a  balulfrade  on  each  fide  :  a  flight 
ot  itone  fteps  leads  from  the  lireet  to  the  entrance, 
which  is  by  three  fine  iron-railed  gates  :  the  well  front 
varies  but  little  from  the  north,  except  in  the  want  of  a 
pediment,  and  having  only  three  Heps  afcending  to  the 
entrance,  the  ground  on  that  fide  being  nearly  on  a 
level  ;  this  front  is  oppofite  the  eall  end  of  Callle  ftreet, 
rear  the  principal  entrance  to  the  caftle. 

The  hofpital  for  lying-in  women,  founded  by  Dr 
Bartholomew  MoiTe,  and  opened  in  1757,  ftands  on  the 
north  fide  oi  Great-Britain  Itreet.  The  building  is  ex- 
tremely light  and  elegant  ;  a  beautiful  llceple  rifes  in  the 
centre,  and  the  wings  are  formed  by  feraicircular  colon- 
nades on  each  fide.  Adjoining  the  eall  colonnade  is 
the  Rotunda,  where  balls  and  aflemblies  are  held,  and 
^'  oncerts  performed,  for  the  benefit  of  the  charity  :  clofe 
t6  it  are  now  erefting  the  grand  fuit  of  apartments  be- 
fore mentioned.  The  garden  at  the  rear  of  the  hofpi-  ■ 
tal  is  laid  out  in  a  good  tafte. 

The  Blue-coat  bofpital  was  founded  on  the  weft  fide 
of  Q^ueen  ftreet  by  Charles  II.  in  1670,  for  educating  the 
children  of  reduced  freemen  of  the  city  ;  but  the  origi- 
nal building  being  greatly  decayed,  was  taken  down, 
and  the  new  Blue-coat  holpital,  fituated  in  Oxman- 
touTi  green,  was  begun  in  1773.  The  front  is  enrich- 
ed by  four  Ionic  columns,  lupporting  a  pediment  in 
the  centre,  over  v,hich  the  fleeple  rifes,  embellilbed 
with  Corinthian  and  Compofite  columns  in  an  admir . 
ed  tafte.  Conneifted  with  the  front  by  circular  walls 
ornamented  with  baluftrades  and  niches,  are  the 
fchool  on  one  fide  and  the  church  on  the  other  :  thefe 
form  two  well  proportioned  wings  ;  they  are  of  a 
fimilar  conftruilion  ;  and  each  is  crowned  with  a  fmall 
fteeple  or  turret,  correlponding  with  the  reft  in  uni- 
form harmony  and  beauty. 

The  Barracks,  the  foundation  of  which  was  laid  in 
1704,  are  elleemed  the  largeft  and  moft  commodious 
in  Europe.  They  confift  of  four  fquares,  fituated  at 
the  weft  end  of  the  town,  on  the  north  fide  of  the 
river.  The  royal  fquare  in  the  centre,  with  the  hnrfe 
barrack  and  the  little  fquare  on  each  fide,  form  a  fpa- 
cious and  extenfive  front  to  the  fouth  :  the  palatine, 
now  called  the  new  fquare,  is  oppofite  to  Oxmantown 
green  ;  it  has  been  lately  rebuilt  with  hewn  ftone  in  3 
very  elegant  manner. 

The 


(a)  Since  the  union  of  Ireland  with  Great  Britain,  this  building  being  no  longer  neceffary  as  a  place  of  meet- 
ing  for  the  Irilb  leglflative  body,  now  incorporated  in  the  imperial  parliament,  is  to  be  comnerted  into  apartments 
for  the  Rational  bank. 
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The  royal  hofpital  at  Kilmainham  for  the  fupport 
•'  of  invalids  of  the  Irilh  srmy  was  founded  by  King 
Charles  II.  on  a  plan  fimilar  to  that  of  Chelfea  in 
England.  The  building  was  completed  in  1 683,  and 
coll  upwards  of  23,5001.  It  is  fituated  at  the  weft 
end  of  the  town  on  a  riling  ground  near  the  fouth  fide 
of  the  river,  from  whence  there  is  an  eafy  afcent  to  it 
through  fcveral  rows  of  tall  trees.  This  edifice  is  of 
a  quadrangular  form,  enclofing  a  fpacious  area  hand- 
fomely  laid  out  in  grafs  plots  and  gravelled  walks  :  an 
arcade  is  carried  along  the  loivcr  llory  in  each  fquare 
to  the  entrance  of  the  haU  and  chapel,  which  are  both 
curioully  decorated  ;  in  the  former  are  feveral  whole- 
length  portraits  of  royal  perfonages  and  other  diftin- 
guilhed  charaflers. 

Dr  Stevens's  Hofpital,  the  foundation  of  which  was 
laid  in  1720,  is  a  neat  quadrangular  building,  pleafant- 
ly  fituated  on  the  banks  of  the  river  near  the  well  end 
of  James's  ftreet,  from  whence  a  gravelled  walk  leads 
by  a  gentle  defcent  to  the  entrance  of  the  hofpital,  and 
is  continued  from  thence  to  the  water's  edge. 

The  Linen  Hall,  at  the  north  end  of  Linen-Hall 
flreet  which  v,-as  opened  at  the  public  expence  in  1728, 
for  the  reception  of  linen  cloths  brought  to  the  Dublin 
market,  is  a  handfome  building,  lately  enlarged  ivith 
treble  its  number  of  former  rooms,  which  furnifti  a  new 
proof  of  commercial  profperity. 

The  Neu-  Prifon  in  Green  ftreet,  the  firft  ftone  of 
which  was  laid  in  1773,  is  a  large  quadrangular  ftruc- 
ture,  defigned  and  executed  under  the  direction  of  the 
late  Mr  Cooley.  The  eaft  front  confills  of  a  centre 
break  of  mountain  ftone  rufticatcd  and  crowned  by  a 
pediment,  with  a  plain  facade  of  black  limeftone  on 
each  fide ;  and  at  the  external  angles  of  the  building 
are  four  round  towers. 

There  are  many  other  public  edifices  in  this  city  and 
its  environs  which  merit  particular  notice.  The  Hof- 
pital for  Lunatics  in  Well  Bow  lane,  founded  by  Dean 
Swift,  and  opened  in  1757;  the  Hibernian  School  in 
the  Phoenix  Park,  and  the  Marine  School  on  Sir  John 
Rogerlon's  Qtiay,  the  firft  for  educating  the  poor  chil- 
(jren  of  foldiers,  and  the  other  for  bringing  up  to  the 
fea  fervice  the  fons  of  deceafed  or  difabled  feamen  •,  the 
Hofpital  for  Incurables  in  South  Town  fend  ftreet  ; 
Mercer's  Hofpital  in  Stephen  ftreet  ;  the  Mcath  Hof- 
pital on  the  Coombe  ;  and  Simpfon's  Hofpital  in 
Great-Britain  ftreet,  the  laft  of  which  was  eftablillied 
for  the  reception  of  blind  and  gouty  men  ;  are  all 
handfome  edifices  conftrudled  of  hewn  ftone  in  the 
modern  ftyle. 

To  thefe  public  buildings  may  be  added  St  Nicho- 
las's Hofpital  in  Francis  ftreet  ;  the  Infirmary  for  fick 
and  wounded  foldiers  of  the  army,  and  the  Foundling 
Hofpital  in  James's  ftreet ;  the  Magdalen  Alylum  in 
Leefon  ftreet  ;  and  the  Houfe  of  Induilry  in  Channel 
row  ;  the  halls  for  corporations  (particularly  the  Wea- 
vers Hall  on  the  Coombe,  over  the  entrance  of  v.hich 
is  a  ftatue  of  his  late  majefty  George  II.);  the;  Thol- 
fel,  the  old  Four  Courts  ;  tlie  old  Cuftomhoufe  ;  and 
feveral  others.  The  Charitable  Infirmary,  which  was 
firft  opened  in  1728  and  rebuilt  in  1 741,  flood  on  the 
Inn's  Q^uay,  but  has  lately  been  pulled  down,  together 
w-ith  moft  of  the  houfes  on  that  quay,  where  the 
new  courts  of  ju  lice  are  to  be  erefted  ;  and  the  bene- 
fits of  this  humane  inllitution  are  now  difpcni'ed  to  the 


public  at  a  houfe  taken  for  that  purpofe  in  Jervis  ftreet.     Dublin. 
The    new   courts  of  juftice,    on  the  north  fide  of  the  »       ■' 

river,  form  a  principal  ornament  to  the  metropolis, 
and  are  from  a  defign  of  Mr  Gandon's,  as  well  as  the 
new  cullomhoufe  on  the  north  wall.  The  front  of  the 
latter  extends  375  feet,  enriched  with  arcades  and 
columns  of  the  Doric  order,  crowned  with  an  enta- 
blature :  the  centre  has  a  portico  finilhed  with  a  pedi- 
ment,  in  which  is  a  bas  relief  of  emblematical  figures 
alluding  to  commerce  :  over  the  pediment  is  an  attic 
ftory  ;  and  a  magnificent  dome  finiihes  the  centre, 
whereon  is  a  pedeftal  fupporting  a  ftatue  of  Commerce  ; 
the  key  ftones  over  the  entrances  and  in  the  centre  of 
the  pavilions  are  decorated  with  emblematical  heads  re- 
prefenting  the  produce  of  the  principal  rivers  of  Ire- 
land :  the  fouth  or  front  to  the  rivsr,  with  the  arms  of 
Ireland  over  each  pavilion,  is  of  Portland  ftone  :  the 
whole,  being  formed  of  large  and  ftriking  parts,  adds 
much  to  the  pifturefque  fcene  of  the  river,  and  will  re- 
main a  lafting  monument  of  reputation  to  the  feveral 
artills  employed  in  this  fuperb  building. 

The  playhoufes,  confidered  as  public  buildings,  have 
nothing  to  recommend  them  to  notice.  One  only, 
viz.  the  old  houle,  now  the  theatre-royal,  in  Smock- 
alley,  is  kept  open  by  Mr  Daly  ;  who,  in  conlequence 
of  a  bill  pafled  in  the  Irilli  parliament  for  the  re- 
gulation of  the  ftage,  enjoys  the  exclufive  privilege  of 
managing  and  directing  the  theatrical  exhibitions  in 
this  metropolis.  The  playhoufe  in  Crow  ftreet,  which 
formerly  poffeflTed  the  diltinclion  of  theatre-royal,  has 
been  Ihut  up  thefe  feveral  years  paft. 

But  a  minute  defcription  of  every  public  edifice 
would  occupy  more  room  than  this  publication  admits, 
not  to  mention  the  feveral  private  houfes,  juftly  ad- 
mired for  their  elegance.      Among  thefe  are, 

Leinfter  Houfe,  the  town  refidence  of  his  grace  the 
duke  of  Leinfter.  The  entrance  to  this  princely  man- 
fion  is  from  Kildare  ftreet,  through  a  grand  gateivay 
of  ruftic  ftone  work,  into  a  fpacious  court  which  forms 
a  fegment  of  a  circle  before  the  principal  front.  The 
infide  of  this  magnificent  ftruclure  is  equal  to  its  ex- 
terior appearance  ;  the  hall  lofty  and  noble  ;  and  the 
apartments  decorated  and  furnilhed  in  a  fplendid  tafte, 
and  enriched  with  feveral  very  valuable  paintings.  The 
garden  front,  plain  yet  bold,  pofTelTes  a  pleafing  fim- 
plicity ;  the  garden  is  fpacious  and  elegant,  with  a 
beautiful  lawn  in  the  centre.  The  v.hole  of  this  build. 
ing  is  inferior  to  few  private  edifices  in  the  Britiih  do- 
minions. 

The  earl  of  Charlemont's  houfe  is  finely  fituated 
in  the  middle  of  Palace  row,  on  an  eminence  exactly 
fronting  the  centre  of  the  garden  at  the  rear  of  the 
lying-in  hofpital.  The  front  is  built  ivith  hewn  ftone 
brought  from  Arklow,  fuperior  to  that  of  Portland. 
The  infide  of  this  houfe  is  fuperb  and  convenient  :  the 
hall  ceiling  is  fuppo'-ted  by  columns  ;  forne  of  the  apart- 
ments are  decorated  uith  a  feleft  but  choice  collec- 
tion of  paintings  of  the  beft  mafters  ;  among  whic'<  are 
one  of  Rembrandt's  fineft  piftures,  reprefenting  Judas 
repenting  and  carting  the  filver  pieces  on  the  ground  ; 
a  portrait  of  Ca;far  Borgia,  by  Titian  ;  and  the  La.iy's 
Laft  Stake  by  Hogarth,  &c.  &c.  The  library  is 
efteemed  one  of  t;ie  fineft  anartments  in  Du:^iiti.  and 
contains  a  very  valuable  collection  of  the  beft  autliors. 
At  one  end  of  it  is  an  antichamber,  with  a  fine  ftatue 
q  in 
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Duliliii.     in  white  marble  of  the  Venus  Je  Medicis,  by  Wilton  ; 
*  and  at  the  other  end  are  two  fmall  rooms,  one  a  cabinet 

of  pictures  and  antiquities,  the  other  of  medah  :  it  is 
fituated  at  the  rear  of  the  houle,  and  connc6led  with  it 
by  a  corridore,  in  which  are  fome  handfonie  flatues 
and  Egyptian  curioiitics. 

Dublin,  which  is  the  feat  of  government  and  of  the 
chief  courts  of  juftice,  has  received  many  charters  and 
ample  privileges  from  the  kings  of  England  fince  the 
reign  of  Henry  II.  %vho  introduced  the  Englidi  laws 
into  this  kingdom.  Richard  II.  erefted  it  into  a  mar- 
quifate  in  favour  of  Robert  de  Vere  earl  of  Oxford, 
whom  he  alfo  created  duke  of  Ireland.  It  is  an 
archiepifcopal  fee,  and  returns  with  the  univerfity  and 
the  county  fix  members  to  parliament.  The  civil  go- 
vernment of  Dublin  is  executed  by  a  lord  mayor,  re- 
corder, two  fheriffs,  twenty-four  aldermen,  and  a  com- 
mon council  formed  of  reprefentatives  from  the  twenty- 
five  corporations.  Every  third  year  the  lord  mayor, 
in  conformity  with  an  old  charter,  perambulates  the 
bounds  of  the  city  and  its  liberties  ;  and  formerly  the 
freemen  of  the  feveral  corporations,  armed  and  mount- 
ed on  horfeback,  were  accuftomed  to  attend  the  chief 
roagiftrate  on  this  occafion,  which  was  titled  riding  the 
franchifes  :  but  as  this  cuftom  was  productive  of  idle- 
nefs,  intoxication,  and  riots,  among  the  lower  orders 
of  the  people,  it  has  been  of  late  years  very  properly 
laid  afide.  Befides  the  filk,  woollen,  and  worfled  ma- 
nufaftures  carried  on  in  that  quarter  of  the  fuburbs 
called  the  Earl  of  Meath's  Liberty,  and  which  have 
been  confiderably  improved  within  thefe  few  years,  other 
branches  of  ufeful  manufaci  ures  are  eftabliftiing  in  differ- 
ent parts  of  the  metropolis ;  and  though  the  trade  of 
Dublin  has  heretofore  conlillcd  chiefly  in  the  importa- 
tion of  foreign  commodities,  yet,  now  that  the  rellric- 
tions  on  their  woollens  and  moft  of  their  other  goods 
are  removed,  it  is  hoped  the  dailv  enlargement  of  their 
export  trade  will  caufe  a  proportionable  increafe  of  na- 
tional opulence. 

Dublin  would  have  had  a  commodious  flation  for 
fliipping,  were  it  not  that  the  harbour  is  choked  up 
with  two  banks  of  fand,  called  the  North  and  South 
Bulls,  which  prevent  veffels  of  large  burden  from 
coming  over  the  bar.  This,  however,  is  in  fome  mea- 
fure  remedied  by  a  prodigious  work  of  ftone,  and  piles 
of  wood  extending  fome  miles  into  the  bay  on  the  fouth 
fide,  at  the  end  of  which  there  is  a  lighthoufe,  beauti- 
fully confirufted,  after  a  defign  of  the  late  Mr  Smith's. 
But  the  port  of  Dublin  is  capable  of  much  greater 
improvement  ;  particularly  by  turning  the  courfe  of 
the  river  Dodder,  building  a  mole  from  the  north  wall 
to  Ringfend,  and  clearing  the  harbour  fo  as  to  form  a 
grand  bafon  on  the  fouth  fide  for  the  reception  of  vef- 
fels of  all  burthens.  This  work  is  to  be  immediately 
carried  into  execution,  and  will  no  doubt  meet  every 
poflible  encouragement,  from  that  fpirit  for  promoting 
the  national  welfare  which  now  prevails  throughout 
this  kingdom,  and  is  remarkably  confpicuous  in  the 
capital,  where,  among  others,  are  the  following  public 
inftitutions. 

The  Board  of  Truftees  for  promoting  the  linen  and 
•hempen  manufaflures,  eftabliflied  by  aft  of  parliament. 
The  Dublin  Society,  incorporated  by  charter  in  the 
year  1749,  for  improving  huihandry  and  other  ufeful 
arts.     The  Royal  College  of  Phycians,  eflablifhed  in 
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the  year  1(179  for  promoting  medical  knowledge.  The  Dublin. 
Royal  College  of  Surgeons,  inilituted  in  the  year  ''""" 
1785.  The  Royal  Iriih  Academy,  for  the  advancement 
of  icience,  polite  literature,  and  antiquilie?,  incorporat- 
ed by  letters  patent  the  28th  of  January  1786:  His 
majefty  is  patron,  and  the  chief  governor  for  the  time 
being  is  vifitor.  The  Hibernian  Society,  for  main- 
taining, educating,  and  apprenticing,  the  orphans  and 
children  of  foldiers  in  Ireland.  The  Hibernian  Ma- 
rine Society,  for  maintaining,  educating,  and  appren- 
ticing, the  orphans  and  children  of  decayed  leamen  in 
his  majefty's  navy  and  the  merchants  fervice ;  alfo  incor- 
porated by  royal  charter. 

But  among  thefe  public  inftitutions,  that  of  the  Bank 
of  Ireland  muft  not  be  omitted  :  it  was  cflablilhed  by 
aft  of  parliament  in  1783  ;  and  by  facilitating  the  cir- 
culation of  fpecie,  gives  life  and  vigour  to  manufaftures 
and  commerce.  It  is  condufted  under  the  management 
of  a  governor,  deputy-governor,  and  fifteen  direftors, 
chofen  annually  from  among  the  fubfcribers  ;  with  this 
reftriftion,  that  five  new  direftors  at  leaft  muft  be  chofen 
every  year.  This  bank  is  kept  in  Mary's  abbey.  There 
are  four  other  banks  in  the  city  under  the  following 
firms,  viz.  Right  Honourable  David  La  Touche  and 
Co.  and  Sir  William  Glendowe  Newcomen,  Bart,  and 
Co.  both  in  Caftle  ftreet  ;  John  Dawfon  Coats,  Efq. 
Thomas  ftreet  ;  and  John  Finlay  and  Co.  Upper  Or- 
mond  quay.  The  houfes  in  which  the  firft  three  are 
kept  are  ftruftures  worthy  of  notice,  particularly  that 
of  Sir  William  Glendowe  Newcomen's,  which  has  been 
rebuilt  with  hewn  ftone,  in  a  good  tafte,  after  a  defign 
of  the  late  Mr  Ivory's. 

To  thefe  public  inftitutions  may  be  added  the  Gene- 
ral Poft  Office  of  Ireland,  eftablilhed  by  aft  of  parlia- 
ment in  1784,  previous  to  which  time  the  poft  office  of 
this  kingdom  was  only  confidered  a  branch  of  the  Eng- 
Ufli  one.  The  building  ercfted  for  this  purpofe  is  on 
the  fouth  fide  of  College  green  :  it  is  a  fine  lofty  exten- 
five  ftrufture,  and  the  offices  of  clerks,  &c.  are  extremely 
well  adapted.  There  are  two  poftmafters-general,  a 
fecretary,  treafurer,  accountant-general,  reiident  fur- 
veyor,  and  comptroller.  There  is  alfo  a  penny-poft  un- 
der the  direftion  of  the  fame  officers,  eftabliftied  for  the 
conveyance  of  letters  to  all  parts  throughout  the  city 
and  its  environs. 

Dublin  is  remarkably  well  fupplied  with  flefli,  fowl, 
and  fifti,  the  latter  in  much  greater  perfeftion  than  any 
other  capital  in  Europe.  It  is  fupplied  with  coals 
chiefly  from  Cumberland  and  Scotland  ;  and  water  is 
conveyed  to  the  city  on  the  north  fide  from  the  ri\'er 
Liffey,  by  machines  curioufly  conftrufted  for  the  pur- 
pofe, at  an  outlet  called  I/land  bridge :  the  fouth  fide 
is  fupplied  with  that  neceffary  article  from  a  fine  re- 
fervoir  or  bafon,  furrounded  with  a  wall  and  a  hand- 
fome  grafs  walk  enclofed  on  each  fide  by  a  thick-fet 
hedge  and  trees  planted  at  equal  diftances.  From  one 
end  of  it  there  is  a  view  of  the  canal  for  the  conve- 
nience of  inland  water  carriage,  now  completed  as  far 
as  Monaftereven,  between  which  and  the  canal  harbour 
in  James's  ftreet,  pafTage  boats  ply  daily  ;  they  are 
well  apnointed  and  accommodated  with  all  neceffary 
refrefliments.  At  a  fmall  diftance  from  the  bafon 
there  is  a  bridge  of  a  fingle  arch  thro^vn  over  the  ca- 
nal, the  elegance  and  architcfture  of  which  are  much 
admired  :  the  fides  of  the   canal    for    fome  miles  into 
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l>Al)!in  the  countiv  are  planted  with  elm  trees,  which  renders 
II  -  its  banks  in  fair  weather  a  delightful  place  of  exercife  for 
J  the  citizens  ;  who  alfo  relort  for  recreation  to  his  ma- 
jerty's  Phoenix  park,  a  fine  extenfive  enclofure  at  the  welt 
end  of  the  town,  and  on  the  ildc  of  the  river  oppolite 
to  the  canal,  diverfified  with  woodland,  champaign, 
end  rifing  ground,  and  well  llocked  with  deer.  It  is 
feven  miles  in  circuit ;  and  befides  the  Hibernian  fchool, 
is  adorned  with  the  viceroy's  beautiful  villa  and  iome 
handfome  lodges  belonging  to  the  rangers  :  in  this  park 
are  alfo  a  magazine  for  powder  and  a  battery  that 
commands  the  city.  In  1747,  a  fluted  pillar  30  feet 
higli,  with  a  phoenix  on  the  top,  was  erefted  in  the 
centre  of  a  ring  in  this  park  by  the  celebrated  earl  of 
Chi.'llcrfield  when  lord  lieutenant  of  Ireland. 

The  circular  road  which  iurrounds  the  city,  begin- 
ning: on  one  fide  of  the  river,  at  the  eaft  end  of  the 
town,  and  terminating  on  the  oppolite  Ihore,  is  canied 
through  the  park.  This  road  forms  a  very  agreeable 
ride,  and  is  much  frequented.  It  is  the  boundary  of 
the  jurifdiftlon  of  the  new  police,  inllituted  for  the 
better  prefervation  of  the  peace  and  good  order  of  the 
city  and  the  perfonal  fecurity  of  its  inhabitants.  This 
inltitution,  lately  eftablirtied  by  afl  of  parliament,  is 
under  the  diretlion  of  a  chief  csmmillioner,  three  al- 
iillant  coramiirioners,  and  four  divifional  jultices,  who 
are  all  aldermen  of  the  city  •,  which  is  therefore  pro- 
perly termed  t/ie  dijlrid  of  the  metropolis,  and  divided 
into  four  wards.  The  police  guard  confilfs  of  40 
feorfemen  and  400  foot,  well  armed,  and  in  regular 
uniform  :  they  are  taught  military  difcipline,  and  fta- 
tioned  at  night  time  in  the  feveral  ^vatchhoufes ;  from 
whence  parties  are  conftantly  patrolling  the  llreets, 
and  centinels  are  placed  at  different  Ifands.  This  in- 
ftitution  is  found  by  experience  to  be  a  much  more 
effedlual  prevention  of  robberies,  riots,  and  no£lurnal 
outrages,  than  the  parilh  watches  ;  and  to  this  fecuri- 
ty which  the  vvell-difpofed  working  manufacturers  en- 
joy, may  in  a  great  meafure  be  attributed  that  increaf- 
ing  fpirit  of  induftry  and  peaceable  behaviour  now  fo 
prevalent  among  this  ufeful  clafs  of  the  community, 
which  cannot  fail  to  be  productive  of  the  moft  lalutary 
confequences  to  the  future  welfare  of  the  metropolis 
and  the  kingdom  in  general. 

DUBOS,  .ToHN  Baptist,  a  learned  and  ingenious 
French  author,  born  at  Beauvaisin  1670.  He  finilhed 
his  ftudies  at  Paris,  and  at  length  was  intruded  with 
the  management  of  feveral  important  affairs  in  Italy, 
England  and  Plolland.  At  his  return  to  Paris,  he 
had  a  prebendary  given  him ;  afterwards  he  had  a  pen- 
fion  of  two  thoufand  livres,  and  the  abbey  of  Notre 
Dame  at  Reffons,  near  Beauvais.  He  died  at  Paris, 
when  perpetual  fecretary  of  the  French  academy,  on 
the  23d  of  March  1742.  His  principal  works  are, 
I.  Critical  Refledtions  on  Poetry  and  Painting,  in  three 
volumes  duodecimo.  2.  A  Critical  Hiftory  of  the 
French  Monarchy  in  Gaul,  two  volumes  410. 

DUBRIS,  in  jJncieHt  Geographij,  a  town  of  Britain  •, 
now  Dover,  from  Duvoria  of  the  lower  age.  A  port 
toivn  in  Kent,  oppofite  to  Calais. 

DUCAL,  in  general,  fomething  belonging  to  a 
duke.     See  Duke. 

The  letters  patent  granted  by  the  fenate  of  Venice 
are  called  ducal :  fo  alio  are  the  letters  wrote,  in  the 
name  of  the  fenate,  to  foreign  princes.     The  denomi- 
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nation  of  ducal  is  derived  hence  ;  thjt,  at  the  begin- 
ning of  Inch  patents,  the  name  cf  the  duke  or  doge 
is  wrote  in  capitals,  thu".  A' —  Dfi  Gratia  Dux  I'cnc- 
tiorum,  &c.  The  date  ot  ducals  is  uhi'.illy  in  Latin, 
but  the  body  is  in  Italian.  A  courier  was  defpatched 
with  a  ducal  to  the  emperor,  rttuniiiig  iiini  thanks  for 
renewing  the  treaty  of  alliance  in  1716,  againit  the 
Turks,  with  the  rcjiablic  of  Venice. 

DUCAS,  a  learned  Greek,  who  wrote  a  hiltory  of 
what  paifed  under  tlie  lalt  emperors  of  Conltantinople, 
till  the  ruin  of  that  city.  This  work,  which  is  elteem- 
ed,  was  printed  at  the  Louvre  in  1649,  with  the  Latin 
trariilatiou  and  notes  of  Boillaud. 

DUCAT,  a  foreign  coin,  either  of  gold  or  fil- 
ver,  itruck  in  the  dominions  of  a  duke  ;  being  about 
the  fame  value  with  a  Spanilli  piece  of  eight,  or  a 
French  crown  j  "or  four  ihillings  and  fixpeuce  Itcrling 
when  of  hlver,  and  twice  as  much  when  of  gold. 
See  Coin. 

The  origin  of  ducats  is  referred  to  one  Longinus, 
governor  of  Italy  ;  who  revolting  againft  the  emperor 
Jultin  the  Younger,  made  himfelf  duke  of  Ravenna, 
and  called  himfelf  Exarcha,  i.  e.  tvithout  lord  or  ruler  ; 
and,  to  fliow  his  independence,  Itruck  pieces  of  money 
of  very  pure  gold  in  his  own  name,  and  with  his  o^vn 
lianip,  which  were  called  ducati,  ducats ;  as  Procopius 
relates  the  Itory. 

After  him,  the  firft  who  liruck  ducats  were  the  Ve- 
netians, who  called  them  Zecchini  or  fequins,  from 
Zecca,  the  place  where  tliey  firft  were  Itruck.  This 
was  about  the  year  1 280  in  the  time  of  John  Dan- 
duli  ;  but  we  have  pretty  good  evidence,  that  Roger 
king  of  Sicily  had  coined  ducats  as  early  as  1240. 
And  Du  Cange  fcruples  not  to  affirm,  that  the  firll 
ducats  were  Itruck  in  the  duchy  of  x\pulia  in  Cala- 
bria. The  chief  gold  ducats  now  current  are,  the 
fingle  and  double  ducats  of  Venice,  Florence,  Ge- 
noa, Germany,  Hungary,  Poland,  Sweden,  Den- 
mark, Flanders,  Holland,  and  Zurich.  The  heavieft 
of  them  weighs  5  pennyweights  1 7  grains,  and  the 
lightelt  5  pennyweights  10  grains;  which  is  to  be  un- 
derftood  of  the  double  ducats,  and  of  (he  fingle  in  pro^ 
portion. 

The  Spaniards  have  no  ducats  of  gold ;  but,  in 
lieu  thereof,  they  make  ufe  of  the  filver  one  ;  which, 
with  them,  is  no  real  ipecies,  but  only  a  money  of  ac- 
count like  our  pound.  It  is  equivalent  to  1 1  rials. 
See  Rial.  The  filver  ducats  of  Florence  ferve  there 
ior  crowns. 

DUCATOON,  a  filver  coin,  flruck  chiefly  in  Ita- 
ly ;  particularly  at  Milan,  Venice,  Florence,  Genoa, 
Lucca,  Mantua,  and  Parma  ;  though  there  are  alfo 
Dutch  and  Flcmifli  ducatoons.  They  are  all  nearly  on 
the  fame  footing  ;  and  being  a  little  both  finer  and 
heavier  than  the  piece  of  eight,  arc  valued  at  twopence  • 
or  threepence  more ;  viz.  at  about  four  (hillings  and 
eightpence  Iterling. 

There  is  alio  a  gold  ducatoon,  flruck  and  current 
chiefly  in  Holland  :  it  is  equivalent  to  t\venty  florins, 
on  the  footing  of  one  lliilling  and  elevenpence  half- 
penny the  florin. 

DUCENARIUS,  in  antiquity,  an  officer  in  the  Ro- 
man army,  who  had  the  command  of  2000  men. 

The  emperors  had  alfo  ducenarii  among  their  procu- 
rators or  intendants,  called /);-oc;/rfl/erfj'  ducenarii.  Some 
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hired  for  two  hundied  fettcrces  v.ere  called  (lureiiani. 
Others  hold,  that  ducenarii  were  thofc  who  levied  the 
two  hundredth  penny,  the  officers  appointed  to  infpeft 
the  railing  »-f  that  tribute.  In  the  infcriptions  at  Pal- 
myra, the  word  ducenarms,  in  Grecli  Sxx£»«^isf,  occurs 
very  often.  ' 

DUCENTESIMA,  in  antiquity,  a  tax  of  tlie  two 
hundredth  penny,  exafted  by  the  Roman;. 

DUCHAL,  James,  D.  D.  a  hte  pious  and  learned 
dilTenting  miniller,  was  born  in  Ireland,  and  finifhed 
his  lludies  at  the  univerfity  of  Glafgow  ;  which  after- 
wards, from  a  regard  to  his  merit,  conferred  on  him 
the  degree  of  doftor  of  divinity.  He  refided  i  o  or  u 
years  at  Cambridge,  as  the  paftor  of  a  fmall  congre- 
gation there  5  ivhere  he  enjoyed  his  beloved  retirement, 
the  advantage  of  books  and  of  learned  converfation, 
which  he  improved  with  the  greatefl  diligence.  On 
Mr  Abernethy's  removal  from  Antrim,  he  fucceeded 
him  there  ;  and  .on  that  gentleman's  death,  he  fucceed- 
ed him  as  miniiler  of  a  diffenting  meeting-houfe  in 
Wood-ftreet,  Dublin.  In  this  Ctuation  he  continued 
till  his  death,  which  happened  on  the  4th  of  May  1761, 
when  he  had  completed  his  64th  year.  He  publithed 
a  volume  of  excellent  difcourfes  on  the  prefumptive  ar- 
j^umcnts  in  favour  of  the  Chriflian  religion,  and  many 
occafional  trafts ;  and  after  his  death  was  publifhed  a 
number  of  his  fermons,  in  three  volumes  8vo. 

DUCHY,  in  Geography,  an  appellation  given  to  the 
dominions  of  a  duke. 

DvcHT  Court,  a  court  where  all  matters  belonging  to 
the  duchy  or  county  palatine  of  Lancafter  are  decided 
by  decree  of  the  chancellor  of  that  court. 

The  origin  of  this  court  was  in  Henry  IV's  time, 
who  ebtaincd  the  crown  by  the  depofition  of  Richard 
II.  and  having  the  duchy  of  Lancafter  by  defcent,  in 
right  of  his  mother,  became  feized  thereof  as  king,  not 
as  duke  :  So  that  all  the  liberties,  franchifes,  and  ju- 
rifdidlions  of  the  faid  county  paflTed  from  the  king  by 
his  great  feal,  and  not  by  livery  or  attornment,  as  the 
earldom  of  March,  and  other  poffeflions,  which  de- 
fcended  'o  him  by  other  anceftors  than  the  king's  did. 
Henry  IV.  by  authority  of  parliament  fevered  the 
r^offeffions,  liberties,  &c.  of  the  faid  duchy  from  the 
crown  ;  but  Edward  IV.  reftored  them  to  their  former 
nature. 

The  officers  belonging  to  this  court  are,  a  chancel- 
lor, attorney  general,  receiver  general,  clerk  of  the 
court,  and  melTenger  ;  befide  the  affiftants,  as  an  at- 
torney in  the  exchequer,  another  in  chancery,  and  four 
counfellers. 

DUCK.  See  Anas,  Ornithology  Index. 
This  fowl  is  fiirnifhed  with  a  peculiar  flruflure  of 
velfek  about  the  heart,  which  enables  it  to  live  a  con- 
fiderable  time  under  water,  as  is  neceffary  for  it  in  div- 
ing. This  made  Mr  Boyle  think  it  a  more  proper 
fubjeft  for  experiments  with  the  air-pump,  than  any 
other  bird.  A  full-^rown  duck,  being  put  into  the 
receiver  of  an  ^r-pump,  of  which  fhe  filled  one-third 
part,  and  the  ajr  exhaufted,  the  creature  feemed  to  bear 
it  better  for  the  firft  moments  than  a  hen  or  other  fuch 
foivl ;  but,  after  about  a  minute,  fhe  Ihowed  great  figns 
of  uneafmefs,  and  in  lefs  than  two  minutes  her  head 
till  4«»TO,  and  Ihe  appealed  dyingj  tiU_reyiYe4  by  the 
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as ill   the  games  of  the  circu?,  horfts 


admiirion  of  the  ali-.  Thus,  whatever  facility  of  diving 
this  and  other  water  fowl  may  have,  it  docs  not  ap- 
pear that  they  can  fubfift,  without  air  for  rcfpiration, 
any  longer  than  other  animals.  A  young  callow  duck 
was  afterwards  tried  in  the  fame  manner,  and  with  the 
fame  fuccefs,  being  reduced  very  near  death  in  lefs  than 
tivo  minutes.  But  it  is  obfervable,  that  both  birds 
fwelled  very  much  in  pumping  out  the  air,  fo  that  they 
appeared  greatly  larger  to  the  fpeclators,  efpecially 
about  the  crop  :  it  not  being  intended  that  any  water- 
fowl iliould  live  in  an  exceeding  rarefied  air,  but  only 
be  able  to  continue  occafionally  fome  time  under  water. 
Nature,  though  £he  has  provided  them  with  the  means 
of  this,  hath  done  nothing  for  them  in  regard  to  tlie 
other. 

The  flrongeft  inftance  of  thefe  creatures  being  cal- 
culated to  live  almoft  in  any  fituation,  we  have  in  the 
accounts  of  the  blind  ducks  in  the  Zirchnitzer  lake  in 
Camiola.  It  is  fuppofed  that  this  lake  communicates 
with  another  lake  under  ground  in  the  mountain  Sa- 
vornic,  and  fills  or  empties  itfelf  according  to  the  ful- 
nefs  or  emptinefs  of  that  lake  ;  the  water  of  the  upper 
lake  running  oflf,  and  that  in  vaft  quantities,  by  holes 
in  the  bottom.  The  ducks  which  are  here  always  iij 
great  numbers,  are  often  carried  down  along  with  the 
water,  and  forced  into  the  fubterraneous  lake  to  which 
it  retires.  In  this  unnatural  habitation  many  of  thefe 
creatures  undoubtedly  perilli,  but  fome  remain  alive. 
Thefe  become  blind,  and  lofe  all  their  feathers ;  and 
in  the  next  filling  of  the  lake,  both  they  and  vaft  num- 
bers of  fifti  are  thro'ivn  up  with  the  water.  At  this 
time  they  are  fat,  but  make  a  ftrange  appearance  in 
their  naked  ftate,  and  are  eafily  caught,  by  reafon  of 
their  want  of  fight.  In  about  a  fortnight  they  recover 
their  fight  and  feathers  ;  and  are  then  of  the  fize  of  a 
common  ivUd  duck,  but  of  a  black  colour,  with  a 
white  fpot  on  their  forehead.  When  opened,  on  being 
taken  at  their  firft  coming  up  in  their  blind  ftate,  their 
ftomachs  are  found  full  of  fmaU  fifties,  and  fomewhat 
refembling  weeds.  From  tliis  it  feems  that  they  can- 
not be  abfolutely  blind  :  but  that  the  degree  of  light 
to  which  they  have  been  accuftomed  in  their  fubterra- 
neous habitation,  is  fuflicient  to  enable  them  to  pro- 
cure food  for  themfelves ;  and  their  blindnefs,  on  com- 
ing again  to  open  day  light,  is  no  other  than  tliat  of 
a  man  who  has  been  long  in  tlie  dark,  on  having  in  an 
inftant  a  large  blaze  of  candles  fet  under  his  eyes. 

Duck,  Stephen,  originally  a  thraftier  in  a  bam,  was 
bom  about  the  beginning  of  the  18th  century.  By 
his  poetical  talents,  he  firft  attraftcd  the  notice  of 
fome  gentlemen  at  Oxford  ;  and  being  recommended 
to  Queen  Caroline,  he,  under  her  patronage,  took  or- 
ders, and  was  preferred  to  the  living  of  Byfleet  in  Surry. 
His  abilities  were,  however,  much  more  confpicuous  in 
his  primitive  ftation  than  in  his  advancement ;  though, 
it  is  faid,  he  was  not  diftiked  as  a  preacher.  Falling 
at  length  into  a  low-fjririted  melancholy  way,  probably 
owing  to  his  change  of  life  and  ceflation  from  his  ufual 
labour,  he  in  a  fit  of  lunacy  flung  himfelf  into  the 
Thames,  in  1756. 

DUCKING,  plunging  in  water,  a  diverfion  an- 
ciently pradlifed  among  the  Goths  by  way  of  exercife  j 
but  among  the  Celtoe,  Franks,  and  ancient  Germans, 
it  was  a  fort  of  punifhment  for  perfons  of  fcandalous 
lives,— At  Marfeilles  and  Bombon  their  men  and  wo- 
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Ducking    me«  of  fcandalous  life  are  condemned   to  tlie   cale,  as 

II         they  call  it  ;  that  is,  to  be  fhut  up  naked  to  the  iliift  in 

Ducblny.  ^^  j^gj^  pjigg  falleiied  to  the  yard  of  a  (l\allop,  and  duck- 

'         ed  feveral  times  in  the  river.     The  fame  has  been  done 

at  Thouloufe  to  blafphemecs. 

Ducking,  a  fort  of  marine  punilhment,  inllifted  by 
the  French,  on  thofe  who  have  been  convi(?led  of  defcr- 
tion,  blafphemy,  or  exciting  fedition.  It  is  performed 
as  follows  :  The  criminal  is  placed  artride  of  a  Ihort 
thick,  batten,  faftened  at  the  end  of  a  rope,  which  paflfes 
through  a  block  hanging  at  one  of  the  yard-arms.  Thus 
fixed,  he  is  hoilled  fuddenly  up  to  the  yard,  and  the 
rope  being  ilackened  at  once,  he  is  plunged  into  the  fea. 
This  chaftifement  is  repeated  feveral  times  conformable 
to  the  purport  of  the  fentence  pronounced  againll  the 
culprit,  who  has  at  that  time  feveral  cannon  lliot  falfen- 
ed  to  his  feet  during  the  punilhment ;  which  is  render- 
ed public  by  the  firing  of  a  gun,  to  advertife  the  other 
(hips  of  the  tleet  thereof,  that  their  crews  may  become 
fpedtators. 

Ducking  is  alio  a  penalty  which  veteran  failors  pre- 
tend to  infliiS  on  thofe  who,  for  the  firft  time,  pafs  the 
tropic  of  Cancer,  the  equator,  or  the  ftraits  of  Gibral- 
tar, in  confequence  of  their  refufal  or  incapacity  to  pay 
the  ufual  fine  levied  on  this  occafion. 

DuciciNG-Stool.     See  Castigatory. 

DUCKUP,  at  fea,  is  a  term  ufed  by  the  fteerfman, 
when  the  main-fail,  fore-fail,  or  fprit-fail,  hinders  his 
feeing  to  fteer  by  a  land  mark  :  upon  which  he  calls 
out,  Duclup  the  clew-lines  of  thefe  fails ;  that  is,  haul 
the  fails  out  of  the  way.  Alfo  when  a  (liot  is  made  by 
a  chafe  piece,  if  the  clew  of  the  fprit-fail  hinders  the 
fight  they  call  out,  Duckufi,   &c. 

DUCT,  in  general,  denotes  any  tube  or  canal.  It 
IS  a  term  much  ufed  by  anatomifts. 

DUCTILITY,  in  PAr/sics,  a  property  poffeffed  by 
certain  folid  bodies,  which  confifts  in  their  yielding  to 
percuflion  or  prefiure,  and  in  receiving  different  forms 
without  breaking. 

Some  bodies  are  duflile  both  when  they  are  hot  and 
when  they  are  cold,  and  in  all  circumftances.  Such 
are  metals,  particularly  gold  and  filver.  Other  bodies 
are  duftile  ouly  when  heated  to  a  fufhcient  degree^ 
fuch  as  wax  and  other  fubftances  of  that  kind,  and 
glafs.  Other  bodies,  particularly  fome  kinds  of  iron, 
called  by  the  workmen  red fhort,  brafs,  and  fome  other 
metallic  mixtures,  are  duftile  only  when  cold,  and  brit- 
tle when  hot.  The  degrees  of  heat  requifite  to  produce 
duftility  in  bodies  of  the  firrt  kind,  vary  according  to 
their  different  natures.  In  general,  the  heat  of  the 
body  muft  be  fuch  as  is  fufficient  to  reduce  it  to  a 
middle  ftate  betwixt  folidity  and  perfeft  fufion.  As 
wax,  for  inflance,  is  fufible  with  a  very  fmall  heat,  it 
may  be  rendered  duiftile  by  a  ftill  fmaller  one  ;  and 
glafs,  which  requires  a  mod  violent  heat  for  its  perfeft 
fufion,  cannot  acquire  its  greateft  duflility  until  it  is 
made  perfeftly  red  hot,  and  almoft  ready  to  fufe.  Lafl- 
ly,  Some  bodies  are  made  duftile  by  the  abforption  of 
a  fluid.  Such  are  certain  earths,  particularly  clay. 
When  thefe  earths  have  abforbed  a  fufficient  quantity 
of  water  to  bring  them  into  a  middle  ftate  betwixt  fo- 
lidity and  fluidity,  that  is,  to  the  confiftence  of  a  con- 
fiderably  firm  pafte,  they  have  then  acquired  their 
greateft  duftility.     Water  has  precifely  the  fame  effeft 
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upon  them  in  this  refpeft  that  fire  has  upon  the  bodies    Dudlt-^. 
above  mentioned.  ' 

DUDLEY,  Edmund,  an  eminent  law7cr  and  able 
ftatefman  in  the  reign  of  Henry  VH. ;  who  with  Sir 
Richard  Empfon,  another  lawyer  of  the  fime  com- 
plexion, alTifted  in  filling  that  ra]>acious  monarch's  cof- 
fers by  arbitrary  profecutions  of  the  people  on  old  pe- 
nal llatutes.  Tiiey  were  beheaded  on  the  accellic  j  ot 
Henry  VIII.  to  pacify  the  clamours  of  the  people  for 
jurtice. 

Dudley,  "John,  duke  of  Northumberland,  fon  of 
the  above,  a  itatefman  ;  memorable  in  the  Englifh  hif- 
tory  for  his  unfuccelsful  attempt  to  place  the  crown 
on  the  head  of  his  daughter-in-law.  Lady  Jane  Grey, 
who  fell  a  victim  to  his  ambition;  was  born  in  1502, 
and  beheaded  in  1553.  See  {Hijlory  of)  England. 
Ambrofe  his  eldeft  fon  was  a  brave  general  and  able 
ftatefman  under  Q^ueen  Elizabeth  ;  and  received  the  ap- 
pellation of  the  good  earl  of  IVarwich.  Henry,  the 
duke's  fecond  ion,  was  killed  at  the  fiege  of  St  Quin- 
tin,  Robert,  the  third  fon,  a  man  of  bad  charatler, 
was  created  earl  of  Leicefter  •,  and  was  one  of  Q^ueen 
Elizabeth's  favourites.  His  fourth  fon  was  the  unfortu- 
nate Lord  Guildford  Dudley,  whofe  only  crime  was  his 
being  the  hufband  of  Lady  Jane  Grey,  for  which  he 
was  beheaded  in  1554. 

Dudley,  Sir  Robert,  as  he  was  called  in  England, 
and,  as  he  was  ftyled  abroad,  earl  of  Warwick  and 
duhe  of  Northumberland,  was  the  fon  of  Robert  above 
mentioned,  by  the  lady  Douglas  Sheffield  j  and  was 
born  at  Sheen  in  Surry  in  1573,  where  he  was  care- 
fully concealed,  to  prevent  the  queen's  knowledge  of 
the  earl's  engagements  with  his  motlier.  He  ftudied 
at  Oxford  j  when  his  father  dying,  left  him  the  bulk 
of  his  eftate.  He  was  at  this  time  one  of  the  fined 
gentlemen  in  England  ;  and  having  a  particular  turn 
to  navigation,  fitted  out  a  fmall  fquadron  at  his  own 
expence,  with  which  he  failed  to  the  river  Oroonoque, 
and  took  and  deftroyed  nine  fail  of  Spanlfli  fliips.  In 
1595,  he  attended  the  earl  of  Effex,  and  the  lord  high 
admiral  of  England,  in  their  expedition  againft  the 
Spaniards  ;  when,  for  his  gallant  behaviour  at  the  tak- 
ing of  Cadiz,  he  received  the  honour  of  knighthood. 
He  now  endeavoured  to  prove  the  legitimacy  of  his 
birth,  in  order  to  be  entitled  to  his  hereditary  honours.  / 
But  being  overpowered  by  the  intereft  of  the  countefs 
dowager  of  Leicefter,  he  applied  for  a  licenfe  to  tra- 
vel ;  and  being  well  received  at  the  court  of  Florence, 
refolved  to  continue  there,  notwithftanding  his  receiv- 
ing a  letter  of  recal  ;  on  which  his  whole  eftate  was 
feized  by  King  James  I.  and  vefted  in  the  crown.  He 
difcovered  at  the  court  of  Cofmo  II.  great  duke  of 
Tufcany,  thofe  great  abilities  for  which  he  had  been 
admired  in  England,  and  was  at  length  made  cham- 
berlain to  his  ferene  highnefs's  confort.  He  there 
contrived  feveral  methods  of  improving  fliipping  ;  in- 
troduced new  manufadlures  ;  and  by  other  fervices  ob- 
tained fo  high  a  reputation,  that  at  the  defire  of  the 
archduchWs,  the  emperor  Ferdinand,  in  1620,  created 
him  a  duk«  of  the  holy  Roman  empire.  He  after- 
wards drained  a  vaft  traft  of  morafs  between  Pifa  and 
the  fea  ;  and  raifed  Iieghorn,  which  was  then  a  mean, 
pitiful  place,  into  a  large  and  beautiful  town,  improv- 
ing the  haven  by  a  mole,  which  rendered  it  both  fafe 
3  A  2  ,         and 
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antl  commodious ;  and  having  engaged  his  liigVincfs  to 
declare  it  a  free  port,  he,  by  his  influence  and  corre- 
Ipondence,  drew  many  Englilh  merchants  to  fettle  and 
fet  up  houl'es  there,  which  ivas  of  very  great  fervice 
to  his  native  country,  as  well  as  to  the  Spaniards. 
He  was  alio  the  patron  of  learned  men,  and  held  a 
high  place  himfelf  in  the  republic  of  letters.  His  moft 
celi  rated  work  is  his  Df/  Arcano  del  Mare ^  in  two 
volumes  folio. 

DUEL,  a  (ingle  combat,  at  a  time  and  place  ap- 
pointed, in  confequence  of  a  challenge.  This  cuflom 
came  ori^lfinally  from  the  northern  nations,  among  whom 
it  was  ufual  to  decide  all  their  controverfies  by  arms. 
Bolh  the  accufer  and  acculed  gave  pledges  to  die 
judges  on  their  refpeflive  beha-lt  5  ajid  the  cuftom  pre- 
vailed fo  far  among!!  the  Germans,  Danes,  and  Franks, 
(hat  none  were  excufed  from  it  but  women,  fick  peo- 
ple, cripples,  and  fuch  as  were  under  21  years  of  age 
or  above  60.  Even  eccleliaftics,  priefts,  aaid  monks, 
were  obliged  to  GikI  champions  to  fight  in  their  ftead. 
The  punilbment  of  the  vanquilhed  was  either  death, 
by  hanging  or  beheading  j  or  mutilation  of  members, 
according  to  the  circumllances  of  the  cafe.  Duels 
were  at  firfl  admitted  not  only  on  ctiminal  occafions, 
but  on  fome  civil  ones  for  the  maintenance  of  rights 
to  eftates,  and  the  like  :  in  latter  times,  however,  be- 
fore they  were  entirely  abolifhed,  they  were  reftrained 
to  thefe  four  cafes.  I .  That  the  crime  iliould  be  capi- 
tal. 2.  That  it  (hould  be  certain  the  crime  was  perpe- 
trated. 3.  The  accufed  muft  by  common  fame  be  fup- 
pofed  guilty.  And,  4.  The  matter  not  capable  of  proof 
by  witiiefles. 

Duel,  at  prefent,  is  ufed  for  fingle  combat  on  fome 
private  quarrel  ;  and  muft  be  premeditated,  otherwife 
it  is  called  a  rencounter.  If  a  perfon  is  killed  in  a  duel, 
both  the  principals  and  feconds  are  guilty,  whether  the 
feconds  engage  or  not.  (See  the  article  Murder).  It 
is  alfo  a  very  high  offence  to  challenge  a  perfon  either 
by  word  or  letter,  or  to  be  the  meflenger  of  a  challenge. 
(See  Law  Indexi) 

The  general  pra£lice  of  duelling,  in  this  laft  fenfe, 
took  its  rife  in  the  year  1527,  at  the  breakhig  up  of  a 
treaty  between  the  emperor  Charles  V.  and  Francis  I. 
The  former  defired  Francis's  herald  to  acquaint  his  fo- 
vereign,  that  he  would  henceforth  confider  him  not 
only  as  a  bafe  violator  of  public  faith,  but  as  a  ftranger 
to  the  honour  and  integrity  becoming  a  gentleman. 
Francis,  too  high-fpirited  to  bear  fuch  an  imputation, 
liad  recourfe  to  an  uncommon  expedient  to  vindicate 
his  charafter.  He  inftantly  fent  back  the  herald  with 
a  cartel  of  defiance,  in  which  he  gave  the  emperor  the 
lie  in  form,  challenged  him  to  fingle  combat,  requiring 
him  to  name  the  time  and  place  of  the  encounter,  and 
the  weapons  with  which  he  chofe  to  fight.  Charles,  as 
he  was  not  inferior  to  his  rival  in  fpirit  or  bravery,  rea- 
dily accepted  the  challenge  ;  but  after  feveral  meffages 
concerning  the  arrangement  of  all  the  circumllances  re- 
lative to  the  combat,  accompanied  ivith  mutual  re- 
proaches bordering  on  the  moft  indecent  (currility,  all 
thoughts  of  this  duel,  more  becoming  the  heroes  of  ro- 
mance than  the  two  greateft  monarchs  of  their  age, 
were  entirely  laid  afide. 

The  example  of  two  perfonages  fo  illuflrious,  drew 
filch  general  attention,  and  carried  with  it  fo  much 
^Utjiority,   that  it  had  qonfiderable  influence  in  intro- 


ducing an  important  change  in  manners  all  over  Eu-  Duel, 
rope..  Duels,  as  has  already  been  obferved,  had  been  ~~v~-~ 
long  permitted  by  the  laws  of  all  the  European  na- 
taons  J.  and,  forming  a  part  of  their  juriipnidcnce, 
were  authorized  by  the  magiftrate  on  many,  occafions, 
as  the  moft  proper  method  of  terminating  quelUons 
with  regard  to  property,  or  of  deciding  ia  thole  which 
regarded  crimes.  But  fingle  combats  Keing  coiifider- 
ed  as  folemn  appeals  to  the  omnifcience  and  juftice  of 
the  Supreme  Being,  they  were  allowed  only  in  pub- 
lic caufes,  according  to  the  prefcription  of  l.iw,  and 
carried  on  in  a  judicial  form -f .  Men  accuftomed  tofSffthf 
this  manner  of  decifion  in  courts  of  juftice,  were  na-'"^''"^'^ 
turally  led  to  apply  it  to  perfonal  and  private  quarrels.  ""'' 
Duels,  which  at  tirft  could  be  appointed  by  the  civil 
judge  alone,  were  fought  without  the  interpoflticn  of 
his  authority,  and  in  cafes  to  which  the  laws  did  not 
extend.  Ihe  tranfaftions  between  Charles  and  Fran- 
cis ftrongiy  countenanced  this  praflice.  Upon  every 
affront  or  injury  which  fcemed  to  touch  his  honour,  a 
gentleman  thought  himfelf  entitled  to  draw  his  fword, 
and  to  call  on  his  adverlary  to  make  reparation.  Such 
an  opinion,  introduced  among  men  of  fierce  courage, 
of  high  fpirit,  and  of  rude  manners,  where  offence 
was  often  given,  and  revenge  was  always  prompt,  pro- 
duced moft  fatal  confequences.  Much  of  the  bcft 
blood  in  Chrilfendom  was  flied  ;  many  ufefid  lives  were 
loft  J  and,  at  fome  periods,  war  itfelf  hath  hardly  been 
more  deftruflive  than  thefe  contcfts  of  honour.  Sa 
powerful,  hov/ever,  is  the  dominion  of  failiion,  that 
neither  the  terror  of  penal  laws,  nor  reverence  for  reli- 
gion, have  been  able  entirely  to  abolilh  a  praflice  un- 
known among  the  ancients,  and  not  juftifiable  by  any 
principle  of  reafbn :  though  at  the  fame  time  we  mull 
afcribe  to  it,  in  fome  degree,  that  extraordinary  gentle- 
nefs  and  complaifance  of  modem  manners,  and  that  re- 
fpedful  attention  of  one  man  to  another,  which  at  pre- 
fent render  the  focial  intercourfes  of  life  far  more 
agreeable  and  decent  than  among  the  moft  civilized  na- 
tions of  antiquity. 

Public  opinion  is  not  eafily  controlled  by  civil  infti- 
tutions  j  for  which  reafon  it  may  be  quettioned  whe- 
ther any  regulations  can  be  contrived  of  fufficient  force 
to  fiipprefs  or  change  the  rule  of  honour  which  ftigma- 
tizes  all  fcruples  about  duelling  with  the  reproach  of 
cowardice. 

The  inadequate  redrefs  which  the  law  of  the  land 
affords  for  thofe  injuries  which  chiefly  affeft  a  man  in 
his  fenfibility  and  reputation,  tempts  many  to  redrefs 
themfelves.  Profecutions  for  fuch  oflFences,  by  the 
trifling  damages  that  are  recovered,  ferve  only  te  make 
the  fufferer  m.ore  ridiculous. — This  ought  to  be  reme- 
died . 

For  the  army,  where  the  point  of  honour  is  culti- 
vated with  exquifite  attention  and  refinement,  there 
might  be  elfablilhed  a  court  of  honour,  witli  a  power 
of  awarding  thofe  fubmiffions  and  acknowledgments 
which  it  is  generally  the  objeft  of  a  challenge  to  ob- 
tain ;  and  it  might  grow  into  a  fafliion  with  perfons  of 
rank  of  all  profelTions  to- refer  their  quarrels  to  the  fame 
tribunal. 

Duelling,  as  the  law  now  ftands,  can  feldom  be  over- 
taken by  legal  punilhment.  The  challenge,  appoints 
ment,  and  other  previous  circumftances,  which  indicate 
the  intention  with  which  the  combatants  met,    being 
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D'lero     fupprclTeJ,  nothing  appears  to  a  court  of  juflice  but  tlic 
aclu-al  rencounter  ;  and  if  a  perfon  be  fl.iin  when  adii- 
_,  ally  fighting  with  his  aJverfary,  the  law  deems  his  death 
nothing  more  than  manllaughier. 

DUERO,  or  Djro,  a  large  river,  which,  riling  in 
Old  CalHle  in  Spain,  runs  from  ealt  to  weft,  crofles  the 
province  of  Leon,  and  after  dividing  Portugal  from 
Spain  by  a  foutlicrly  courfe,  turns,  weftward,  crofles 
Portugal,  and  falls  into  the  Atlantic  ocean  at  Porto- 
Port. 

DUGDALE,  Sir  William,  an  eminent  Englilh 
hjftorian,  antiquarian,  and  herald,  born  in  Wanvick- 
fliire  in  16^5.  He  was  introduced  into  the  herald's 
office  by  Sir  Chriflopher  Hatton  •,  and  afcended  gra- 
dually through  all  the  degrees,  until  he  became  Garter 
principal  king  at  arms.  His  chief  work  is  the  Mona- 
Jlicon  Anglicanutii,  in  three  vols,  folio ;  containing  the 
charters  and  defcriptions  of  all  the  Englidi  monalterles, 
adorned  with  engravings  :  in  the  former  part  of  which 
work  he  was  adifted  by  Mr  Roger  Dodfworth.  Nor  are 
his  antiquities  of  War-.vickfliire  lefs  elfeera^d.  He  wrote 
likevvife,  among  other  things  of  lefs  note,  the  Hillory 
of  St  Paul's  Cathedral  ;  a  Hillory  of  Embanking  and 
Draining  ;  a  Baroria7e  of  England  ;  and  completed  the 
fecond  volume  of  Sir  Henry  Spelman's  Councils,  with  a 
fecond  part  of  his  Gloffary.  He  died  in  1686.  His 
fon.  Sir  .Tohn,  was  Norroy  king  at  arms,  and  pu'olifhed 
a  Catalogue  of  Englilli  Nobility.  His  daughter  Eli- 
zabeth married  the  famous  Elias  Aftimole. 

DUILLIA  LEX,  was  enafted  by  M.  Duillius,  a  tri- 
bune, in  the  year  of  Rome  304.  It  made  it  a  capital 
criine  to  leave  the  Roman  people  without  its  tribunes, 
or  to  create  any  new  magiftrate  without  a  fufficient 
caufe.  Another  in  392,  to  regulate  what  interell  ought 
to  be  paid  for  money  lent. 

DUILLIUS  NEFOS,  C.  a  Roman  conful,  the  firft 
wno  obtained  a  viflory  over  the  naval  power  of  Car- 
thage in  the  year  of  Rome  492.  He  took  fifty  of  the 
enemy's  Ihips,  and  was  honoured  with  a  naval  triumph, 
the  firft  that  ever  appeared  at  Rome.  Tlte  fenate  re- 
warded his  valour  by  permitting  him  to  have  mufic 
playing  and  torches  lighted  at  the  public  expence 
every  day  while  he  was  at  fupper.  'J'here  were  fome 
medals  ftruck  in  commemoration  of  this  viflory  ;  and 
there  exifts  a  column  at  Rome  which  was  erefted  on 
the  occafion. 

DUKE,  {I)ux'),  a  fovereign  prince,  without  the  title 
or  quality  of  king.  Such  are  the  dukes  of  Lorrain, 
of  Holftein,  of  Savoy,  of  Parma,  &c.  The  word  is  bor- 
rowed from  the  modem  Greeks,  who  call  duucas  what 
the  Latins  call  dux. 

There  are  alfo  two  fovereigns  who  bear  the  title  of 
grand  duke :  as  the  grand  duke  of  Tufcany,  and  the 
grand  duke  of  Mufcovy,  now  called  the  c--zar  or  em- 
peror of  Ruffia.  The  title  oi  great  duke  belongs  to  the 
apparent  heir  of  Ruffia ;  and  the  title  of  archduke  is 
given  to  all  the  fons  of  the  houfe  of  Auftria,  as  that  of 
arcliduchefs  to  all  the  daughters. 

Duke,  {Dux),  is  alfo  a  title  of  honour  or  nobility, 
the  next  below  princes. 

The  dukedom  or  dignity  of  duke  is  a  Roman  dig- 
nity, denominated  a  ducendo,  "  leading"  or  "  com- 
manding." Accordingly,  the  firft  dukes,  duces,  were 
the  duBores  exercituum,  "  commanders  of  armies."  Un- 
«|er  the  later  emperors,  the  governors  of  provinces  in 
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war  time  were  eiititled  duces.  In  after  tim?s  tlic  fume 
denomination  was  alfo  given  to  the  governors  of  pro-  ^ 
vinces  in  time  of  peace.  'Ihe  firft  governor  under 
the  name  of  duke  was  a  duke  of  the  Marcl)ia  Rha;tica, 
or  Grifons,  whereof  mention  is  made  in  C^ifliodorus  ; 
and  there  were  afterwards  thirteen  dukes  in  the  eafteni 
empire,  and  twelve  in  the  weftcrn.  The  Goths  and 
Vandals,  upon  their  overrunning  the  provinces  of  the 
wellcrn  empire,  aboli'hed  the  Roman  dignities  where- 
ever  they  fettled.  P<iit  the  Franks,  &c.  to  plcaft-  the^ 
Gauls,  who  had  long  been  ufed  to  that  form  of  go- 
vernment, made  it  a  point  of  politics  not  to  change 
any  thing  therein  :  and  accordingly  they  divided  all 
Gaul  into  duchies  and  counties ;  and  gave  the  names 
fometimes  of  dukes,  and  fometimes  of  counts,  comiicsy 
to  the  governors  thereof. 

In  England,  during  the  Saxon  times,  Camden  ob- 
ferves,  the  officers  and  commanders  of  armies  were 
called  dukes,  duces,  after  the  ancient  Roman  manner, 
without  any  addition.  After  the  Conqueror  came  in, 
the  title  lay  dormant  till  the  reign  of  Edward  III.  who 
created  his  fon  Edn-ard,  called  the  Black  Prvice,  firft 
duke  of  Cornwall  ;  which  hath  ever  fince  been  the  pe- 
culiar inheritance  of  the  king's  eldeft  fon  during  the  life 
of  his  father;  fo  that  he  is  dux  nalus  non  crealus.  After 
whom  there  were  more  made,  in  fuch  manner  as  that 
their  titles  delcended  to  their  pollerity.  They  were 
created  ^vith  much  folemnity,  per  cinBuram  gladii,  cap- 
p.eque,  el  clrcull  aurei  in  capite  iniftofinonein.  Ho'.vever, 
in  the  reign  of  Queen  Elizabeth,.  A.  D.  1572,  the  whole 
order  became  utterly  extinft  •,  but  it  was  revived  about 
50  years  afterwards  by  her  facceflbr,  in  tKe  perfon  of. 
George  Villiers  duke  of  Buckingham. 

Though  the  French  retained  the  names  and  forms  of 
the  ducal  government,  yet  under  their  fecond  race  oF 
kings  there were  fcarce  any  fuch  thing  as  dukes  :  but 
all  the  great  lords  were  called  counts,  peers,  or  barons  r, 
excepting,  however,  the  dukes  of  Burgundy  and  Aqui- 
tain  ;  and  the  duke  of  France,  which  was  a  dignity 
Hugh  Capet  himfclf  held,  corrclponding  to  the  modern 
dignity  of  maire  de  palais,.  or  the  king's  lieutenant. 
By  the  weaknefs  of  the  kings,  the  dukes  or  governors 
fometimes  made  themfelves  fovereigns- of  the  provinces, 
trufted  to  their  adrainirtration.  This  change  happened 
chiefly  about  the  time  of  Hugh  Capet ;.  when  the  great 
lords  began  to  difmember  the  kingdom,  fothat  that 
prince  found  more  competitors  among  them  than  fub- 
jeijfs.  It  was  even  with  a  great  deal  of  difficulty  they 
could  be  brought  to  own  him  their  iuperior,  or  to  hold 
of  him  by  faith  and  homage.  By  degrees,  what  with 
force,  and  what  by  marriages,  thefe  provinces,  both 
duchies  and  counties,  which  had  been  rent  from  the 
crown,  were  again  united  to  it.  But  the  title  duke  was 
no  longer  given  to  the  governors  of  provinces.  From 
that  time  duke  became  a  mere  title  of  dignity,  annexed 
to  a  perlon  and  his  heirs  male,  without  giving  him  any 
domain,  territory,  or  jurifdiftion  over  the  place  where- 
of he  ivas  duke.  All  the  advantages  thereof  now  con- 
fift  in  the  name,  and  the  precedence  it  gives. 

The  dukes  of  our  days  retain  nothing  of  their-  an- 
cient fplendour  but  the  coronet  on  their  efcutcheon, 
which  is  the  only  mark  of  their  departed  fovcrcignty. 
They  are  created  by  patent,  cindure  of  the  fword, 
mantle  of  ftate,  impolition  of  a  cap  and  coronet  of  gold 
on  the  head,  and  a  verge  or  rod  of  gold  in  their  band. 
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Tlie  cl deft  Tons  of  dukes  arc  by  the  courtefy  of  Eng- 
land ftyled  marqxiifcs,  though  they  are  ufually  diftin- 
guilhed  by  their  father's  fecond  title,  whether  it  be 
that  of  marquis  or  earl  :  and  the  younger  fons  lords, 
nith  the  addition  of  their  Chriilian  name,  as  Lord 
James,  Lord  Thomas,  &c.  and  tJiey  take  place  of  vif- 
counts,  though  not  fo  privileged  by  the  laws  of  the 
land. 

A  duke  has  the  title  oi grace  ;  and  being  writ  to,  he 
is  ftyled,' in  the  herald's  language,  moj}  high,  potent,  and 
noble  prince.  Dukes  of  the  blood  royal  are  ftyled  7noJ} 
high,  nioj!  tnighly,  and  illujirious  princes. 

DifKE,  among  Hebrew  grammarians,  is  an  appella- 
tion given  to  a  fpecies  of  accents  aniwering  to  our 
comma.     See  Accent. 

DvKE-Duke,  a  quality  given  in  Spain  to  a  grandee 
of  the  houfe  of  Sylva,  on  account  of  his  having  feveral 
duchies  frotn  the  uniting  of  two  confiderable  houfes  in 
his  peribn.  Don  Roderigo  de  SyJva,  eldeft  fon  of  Don 
Ruy  Gomez  de  Sylva,  and  heir  of  his  duchies  and 
principalities,  married  the  eldeft  daughter  of  the  duke 
de  I'Infantado ;  in  virtue  of  which  marriage,  the  pre- 
fent  duke  de  Paftrana,  who  is  defcended  therefrom, 
and  is  grandfon  of  Don  Roderigo  de  Sylva,  has  added 
to  his  other  great  titles  that  of  duke-duke,  to  diftin- 
guifti  hirafelf  from  the  other  dukes ;  fome  whereof 
may  enjoy  feveral  duchies,  but  none  fo  confiderable  ones, 
nor  the  titles  of  fuch  eminent  families. 

DULCIFYING,  in  Chemijlry,  is  the  fweetening 
any  matter  impregnated  with  falts,  by  frequently  waftt- 
ing  it  in  pure  water. 

DULL,  in  the  manege.  The  marks  of  a  dull  horfe, 
called  by  the  French  marques  de  ladre,  are  white  fpots 
round  the  eye  and  on  the  tip  of  the  nofe,  upon  any 
general  colour  whatfoever.  Though  the  vulgar  take 
thefe  fpots  for  figns  of  ftupidity,  it  is  certain  they  are 
great  marks  of  the  goodnefs  of  a  horfe  ;  and  the  horfes 
that  have  them  are  very  fenfible  and  quick  upon  the 
fpur. 

DULLART,  Heiman,  a  Dutch  painter  and  poet. 
He  was  a  pupil  to  Rembrandt,  for  whofe  works  the 
few  he  left  are  often  miftaken.     He  died  in  1684. 

DUMBARTON.     See  Dunbarton. 

DUMBNESS,  the  privation  of  the  faculty  of  fpeech. 
The  moft  general,  or  rather  the  fole  caufe  of  dumbnefs, 
is  the  want  of  the  fenfe  of  hearing.  The  ufe  of  lan- 
guage is  originally  acquired  by  imitating  articulate 
founds.  From  this  Iburce  of  intelligence,  deaf  people 
are  entirely  excluded  :  they  cannot  acquire  articulate 
founds  by  the  ear  :  unlefs,  therefore,  articulation  be 
communicated  to  them  by  fome  other  medium,  thefe 
unhappy  people  muft  for  ever  be  deprived  of  the  ufe  of 
language  ;  and  as  language  is  the  principal  fource  of 
knowledge,  whoever  has  the  misfortune  to  want  the 
fenfe  of  hearing,  muft  remain  in  a  ftate  little  fuperior 
to  that  of  the  brute  creation.  Deafhefs  has  in  all 
ages  been  confidered  as  fuch  a  total  obftrudlion  to 
fpeech  or  wTitten  language,  that  an  attempt  to  teach 
the  deaf  to  fpeak  or  read  has  been  uniformly  regarded 
as  imprafticable,  till  Dr  Wallis  and  fome  others  have 
of  late  (hown,  that  although  deaf  people  cannot  learn 
to  fpeak  or  read  by  the  direftion  of  the  ear,  there  are 
other  fources  of  imitation,  by  which  the  fame  effeft 
may  be  produced.  The  organs  of  hearing  and  of 
Speech  have  little  or  no  connexion.     Perfons  deprived 
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of  the  former  generally  poflefs  the  latter  In  fuch  per-  Dumbntfs. 
fedion,  that  nothing  further  is  neceffary,  in  order  to  — — v"  '* 
make  them  articulate,  than  to  teach  them  how  to  ufe 
thefe  organs.  This  indeed  is  no  eafy  talk  ;  but  expe- 
rience ihows  that  it  is  prafticable.  Mr  Thomas 
BliAiDVVooD,  late  of  Edinburgh,  was  perhaps  the  firft 
who  ever  brought  this  furprifing  art  to  any  degree  of 
perfcdion.  He  began  with  a  lingle  pupil  in  )  764  ; 
and  iince  that  period  has  taught  great  numbers  of 
people  born  deaf  to  fpeak  diftindtly  ;  to  read,  to  write, 
to  underftand  figures,  the  principles  of  religion  and 
morality,  &.c.  At  the  time  we  firft  converfed  with 
him,  being  a  few  years  after  the  commencement  of  his 
pradfice,  he  had  a  confiderable  number  of  deaf  pupils, 
fome  of  them  above  20  years  of  age,  all  maidng  a  ra- 
pid and  amazing  progrefs  in  thofe  ufeful  branches  of 
education. 

Mr  Braidwood's  principal  difficulty,  after  he  had 
difcovered  this  art,  was  to  make  people  believe  in  the 
praflicability  of  it.  He  advertifed  in  the  public  pa- 
pers  ;  he  exhibited  his  pupils  to  many  noblemen  and 
gentlemen ;  ftill  he  found  the  generality  of  mankind 
unwilling  to  believe  him.  A  remarkable  inftance  of 
this  incredulity  occurred  fome  years  ago.  A.  gentle- 
man in  England  fent  a  deaf  girl  of  his  to  Mr  Braid- 
wood's  care.  A  year  or  two  afterwards,  Mr  Braid- 
wood  wrote  to  the  father,  that  his  daughter  could 
fpeak,  read,  and  write  diftinflly.  The  father  returned 
an  anfwer,  begging  Mr  Braidwood's  excufe,  as  he  could 
not  believe  it  :  however,  he  defiicd  a  friend  of  his, 
who  was  occafionally  going  to  Edinburgh,  to  call  at 
Mr  Braidwood,  and  inquire  into  the  truth  of  what  he 
had  wrote  him  :  he  did  fo  ;  converfed  with  Mr  Braid- 
wood,  faw  the  young  lady,  heard  her  read,  fpeak,  and 
anfwer  any  queftion  he  put  to  her.  On  his  return,  he 
told  the  father  the  furprifing  progrefs  his  child  had 
made  ;  but  ftill  the  father  thought  the  whole  an  im- 
pofition  ;  the  girl  herfelf  wrote  to  her  father,  but  he 
looked  upon  the  letter  as  a  forgery.  About  this  time 
the  father  died  •,  and  the  mother  fent  an  uncle  and 
coufin  of  the  deaf  lady's  from  Shrewfbury,  in  order  to 
be  fatisfied  of  the  truth.  When  they  arrived,  Mr  Braid- 
wood  told  the  girl  her  uncle  and  coufin  were  in  the 
parlour  ;  and  defired  her  to  go  and  afli  them  how  they 
did,  and  how  her  mother  and  other  friends  did.  The 
friends  were  aftonilhed,  and  could  hardly  credit  their 
own  ears  and  eyes. 

When  we  converfed  with  Mr  Braidwood  concerning 
the  nature  and  method  of  teaching  this  wonderful  art, 
he  feemed  to  be  very  defirous  of  communicating  and 
tranfmitting  his  difcovery  to  pofterity  ;  but  obferved, 
and  from  the  nature  of  the  thing  we  believe  it  to  be  true, 
that  he  could  not  communicate  it  fo  fully  in  writing  as 
to  enable  any  other  perfon  to  teach  it.  The  firft  thing 
in  the  method  is,  to  teach  the  pupil  to  pronounce  the 
fimple  founds  of  the  vowels  and  confonants.  We  have 
even  feen  him  performing  this  operation  ;  but  are  un- 
able to  give  a  clear  idea  of  it.  He  pronounces  the 
found  of  a  flowly,  pointing  out  the  figure  of  the  let- 
ter at  the  fame  time  ;  makes  his  pupil  obferve  the  mo- 
tion of  his  mouth  and  throat  ;  he  then  puts  his  finger 
into  the  pupil's  mouth,  depreffes  or  elevates  the  tongue, 
and  makes  him  keep  the  parts  in  that  pofition  ;  then 
he  lays  hold  of  the  outfide  of  the  windpipe,  and  gives 
it  fome  kind  of  fqueeze,  which  it  is  impoflible  to  de- 
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fcrlbe  :  all  the  while  he  is  pronouncing  a,  the  pupil  is 
anxioully  imitating  him,  but  at  firll  feems  not  to  un- 
derftand  what  he  would  have  hijn  to  do.  In  this  man- 
ner he  proceeds,  till  the  pupil  has  learned  to  pronounce 
the  founds  of  the  letters.  He  goes  on  in  the  fame 
manner  to  join  a  vowel  and  a  confonant,  till  at  length 
the  pupil  is  enabled  both  to  fpeak  and  read. 

That  his  pupils  were  taught  not  only  the  mere  pro- 
nunciation,  but  alfo  to  underftand  the  meaning  of  what 
they  read,  was  cafily  afcertained  by  a  converfation  with 
any  of  them.  Of  this  Mr  Pennant  gives  a  remarkable 
inltance  in  a  young  lady  of  about  13  years  of  age,  who 
had  been  fome  time  under  the  care  of  Mr  Braidwood. 
"  She  readily  apprehended  (fays  he)  all  I  faid,  and  re- 
turned me  anfwers  with  the  utmoft  facility.  She  read  ; 
(he  wrote  well.  Her  reading  was  not  by  rote.  She 
could  clothe  the  fame  thoughts  in  a  new  fet  of  words, 
and  never  vary  from  the  original  fenfe.  I  have  forgot 
the  book  (lie  took  up,  or  the  fentences  (he  made  a  new 
verfwn  of :   but  the  effeft  was  as  follows. 

"  Original  pajjhge.  Lord  Bacon  has  divided  the 
whole  of  human  knowledge  into  hillory,  poetry,  and 
philofophy  ;  which  are  referred  to  the  three  powers  of 
the  mind, — memory,  imagination,  and  reafon. 

"  Verjion.  A  nobleman  has  parted  the  total  or  all 
of  man's  ftudy  or  underftanding  into,  An  account  of 
the  life,  manners,  religion  or  cuftoms  of  any  people  or 
country  ;  verle  or  metre ;  moral  or  natural  knowledge  : 
\vhich  are  pointed  to  the  three  faculties  of  the  foul  or 
fpirit  J  the  faculty  of  remembering  what  is  part,  thought 
or  conception,  and  right  judgment." 

Mr  Braidwood's  fuccefs  fince  he  went  to  fettle  in 
London  is  univerfaDy  known.  Several  other  perfons 
have  (ince  attempted  the  fame  art  with  various  degrees 
of  ability.  But  a  new  and  different  method,  equally 
laborious  and  fuccefsful  we  underl^and,  is  praftifed  by 
the  abbe  de  I'Epee  of  Berlin.  We  are  informed  * 
that  he  begins  his  inflruftions  not  by  endeavouring  to 
form  the  organs  of  fpeech  to  articulate  founds,  but  by 
communicating  ideas  to  the  mind  by  means  of  figns 
and  charafters :  to  efFeft  this,  he  writes  the  names  of 
.things;  and,  by  a  regular  fyllem  of  ligns,  eftabliihes  a 
connexion  between  thefe  words  and  the  ideas  to  be 
excited  by  them.  After  he  has  thus  fumlfhed  his 
pupils  with  ideas,  and  a  medium  of  communication, 
he  teaches  them  to  articulate  and  pronounce,  and  ren- 
ders them  not  only  grammarians  but  logicians.  In 
this  manner  he  has  enabled  one  of  his  pupils  to  deliver 
a  Latin  oration  in  public,  and  another  to  defend  a  thefis 
againft  the  objefiions  of  cne  of  his  fellow  pupils  in  a 
fcholaflic  difputation  ;  in  which  the  arguments  of  each 
were  communicated  to  the  other,  but  whether  by  figns 
or  in  writing  is  not  faid  ;  for  it  does  not  appear  that  the 
abbe  teaches  his  pupils  to  difcern  what  is  fpcken,  by 
obferving  the  motion  of  the  organs  of  fpeech,  which 
thofe  iuilruiJled  by  MefTrs  Braidwoods  are  able  to  do 
vrlth  aftonifhing  readinefs. 

There  is  perhaps  no  word,  fays  the  abbe,  more  dif- 
iicult  to  explain  by  iigns  than  the  verb  croire,  "  to  be- 
lieve." To  do  this,  he  writes  the  verb  with  its  fi'^nifi- 
cations  m  the  following  manner  : 

out  par  /'  cfpril,  Je  pcnfe  qui  out. 

fe  crois  ■l-^'^  ""  "'"  f'"'~  ^^  '"'■'''"'">  y oioie  a  penfer  que  oni. 
J  1  T/-  ///I-  oui par  la  bouche. 

•o:t  pas  de!  yeux. 
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After  teaching  thefe  four  fignifications,  which  he  docs  Dumbnefs. 
by  as  many  figns,  he  connefts  them  with  the  verb,  and  ~"^ 
adds  other  figns,  to  exprefs  the  number,  perfon,  tenfe, 
and  mood,  in  which  it  is  ufed.  If  to  the  four  figns, 
correfponding  with  the  lines  above  mentioned,  be  added 
that  of  a  fubllantive,  the  pupil  will  write  the  woidfoi, 
"  faith  ;"  but,  if  a  fign,  indicating  a  participle  ufed 
fubilantively,  be  adjoined,  he  will  exprefs  la  croyance, 
"  belieP' ;  to  make  him  write  croyable,  "  credible," 
the  four  figns  of  the  verb  muft  be  accompanied  with 
one  that  indicates  an  adje6live  terminating  in  able; 
all  thefe  figns  are  rapidly  made,  and  immediately  com- 
prehended. 

M.  Linguet,  a  member  of  the  Royal  Academy, 
having  aflerted  that  perfons  thus  inllrufted  could  be 
confidered  as  little  more  than  automata,  the  abbe  in- 
vited him  to  be  prefent  at  his  lefTons,  and  expreffed  his 
aftonifhment  that  M.  Linguet  (liould  be  fo  prejudiced 
in  favour  of  the  medium  by  which  he  had  received  the 
firft  rudiments  of  knowledge,  as  to  conclude  that  they 
could  not  be  imparted  by  any  other ;  defiring  him,  at 
the  fame  time  to  refleft,  that  the  connexion  between 
ideas,  and  the  articulate  founds  by  which  they  are  ex- 
cited in  the  mhid,  is  not  lefs  arbitrary  than  that  be- 
tween thefe  ideas  and  the  written  charadlers  which  are 
made  to  reprefent  them  to  the  eye.  M.  Linguet 
complied  with  the  invitation  5  and  the  abbe  having 
defired  him  to  fix  on  fome  abftraft  term  which  he 
would  by  figns  communicate  to  his  pupils,  he  chofc 
the  word  unintelligibdity :  %vhich,  to  his  aftonifliment, 
was  almoft  inftantly  written  by  one  of  them.  The 
abbe  informed  him,  that  to  communicate  this  word 
he  had  ufed  five  figns,  which,  though  fcarcely  per- 
ceivable to  him,  were  immediately  and  difiinctly  ap- 
prehended by  his  fcholars  ;  the  firft  of  thele  figns  in- 
dicated an  internal  aftion  ;  the  fecond  reprefcnted  the 
aft  of  a  mind  that  reads  internally,  or,  in  other  words, 
comprehends  what  is  propofed  to  it ;  a  third  fignified 
that  fuch  a  difpofitlon  is  pofTible  ;  thofe,  taken  toge- 
ther, form  the  word  inlclligible :  a  fourth  fign  tranf- 
forms  the  adjeftive  into  the  fubftantive ;  and  a  fifth, 
exprefTing  negation,  completes  the  word  required.  M. 
Linguet  afterwards  propofed  tliis  queflion,  What  do 
you  underjland  by  mclaphyfical  ideas?  which  being  com- 
mitted to  writing,  a  young  lady  immediately  anfwered 
on  paper  in  the  following  terms  :  "  I  underlland  the 
ideas  of  things  W'hich  are  independent  of  our  fenfes, 
which  are  beyond  the  reacli  of  our  fenfes,  \vhich  make 
no  imprefTion  on  our  fenfes,  which  cannot  be  perceived 
by  our  fenfes."  On  reading  this,  we  cannot  help  ex- 
claiming with  the  poet,  Labor  omnia  vmcit  improbus  ! 
a  maxim  by  none  more  forcibly  illuftrated  than  by  the 
abbe  de  I'Epee. 

Periodical  Dumbness.  In  the  Ephemerides  of  the 
Curious,  we  have  an  account  of  a  periodical  dumbnefs, , 
which  had  continued  for  more  than  1 5  years,  and  had 
not  gone  off  at  the  time  the  account  was  %vrote.  The 
perfon  was  fon  to  an  innkeeper  at  .lefing  in  the  duchy 
of  Wirtembcrg  in  Germany.  He  was  one  night  taken 
fo  ill  after  fupper,  that  he  could  neither  ftand  nor  fit. 
He  continued,  for  about  an  hour,  oppreffed  with  fick- 
nefs  to  fuch  a  degree  as  to  be  in  danger  of  fuffocation. 
At  the  expiration  of  this  time  he  grew  better ;  but, 
during  three  months,  he  was  much  dejefted,  melan- 
chaly,  and,  at  times,  fearful.     He  was  then  fuddcnly 
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flruck  dumb,  and  became  unable  to  pronounce  the  leaft 
word,  or  form  die  leall  found,  though  he  could  fpeak 
very  articulately  before.  The  lofs  of  Ipeech  was  at 
firft  inilantaneous,  and  continued  only  a  few  minutes  ; 
but  the  duration  of  it  began  to  lengthen  every  day  ;  fo 
that  it  foon  amounted  to  half  an  hour,  two  hours,  three 
hours,  and  at  lart  to  23  hours,  yet  without  any  order. 
At  lall  the  return  of  fpeech  kept  fo  conllant  and  regu- 
lar an  order,  that,  for  I  4  years  together,  he  could  not 
fpeak  except  from  noon,  during  the  fpace  of  one  entire 
hour,  to  the  preclfe  moment  of  one  o'clock.  Every 
time  he  loft  his  fpeech,  he  felt  fomething  rife  from  his 
ftomach  to  his  throat.  Excepting  this  lofc  of  fpeech, 
lie  was  affllfted  with  no  other  dllorder  of  any  animal 
function.  Both  his  internal  and  external  lenfes  conti- 
nued found  :  he  heard  always  perfeftly  well,  and  an- 
fwered  the  queftions  propoled  to  him  by  geflures  or 
vvriting.  All  fufpiclon  of  deceit  was  removed  by  his 
keeping  exaflly  the  fame  hour,  though  he  had  no  ac- 
cefs  to  any  inlhuments  by  which  time  can  be  mea- 
fured. 

DUMFERMLINE,  a  royal  borough  of  Scotland, 
fituLited  in  the  county  of  Fife,  15  miles  north-wert  of 
Edinburgh.  W.  Long.  30.  20.  N.  Lat.  56.  15.  Here 
■was  formerly  a  magnificent  abbey  and  palace  of  the 
kings  of  Scotland,  in  which  the  princefs  Elizabeth, 
daughter  of  King  James  Vl.  and  mother  of  the  prin- 
cefs Sophia,  from  whom  the  prefent  royal  family  are 
defcended,  was  born.  In  the  inn  of  this  town,  it  is  faid, 
"*is  the  marriage-bed  of  James  VI.  and  his  queen  :  it  is 
ftill  entire,  and  ufed  by  ftrangers  who  lodge  here.  This 
place  is  noted  for  a  manufatlory  of  figured  linen  cloth 
railed  diaper.  The  town  gave  title  of  earl  to  a  baro- 
net of  the  Seton  family,  which  was  forfeited  in  the  year 
1690. 

DUMFRIES,  a  county  in  the  fouth  of  Scotland, 
comprehending  the  lliire  of  Nithfdale,  the  ftewarty  of 
Annandale,  and  the  lordfhip  of  Efkdale,  extends  in 
length  from  north-^veft  to  fouth-eail  about  60  miles, 
and  is  about  30  miles  in  breadth  where  broadeft.  It 
is  bounded  on  the  fouth-weft  by  Galloway  and  part  of 
Kyle  ;  on  the  north-eaft  by  the  counties  of  Roxburgh, 
Selkirk,  and  Peebles ;  on  the  north-weft  by  Clydef- 
dale  ;  and  on  the  fouth -eaft  by  Solway  frith  and  the 
marches  between  Scotland  and  England.  A  great 
part  of  the  country  is  mountainous  and  overfpread  with 
heath,  well  ilocked  with  game  of  all  kinds  :  but  the 
valleys,  through  which  the  Elk,  the  Annan,  the  Nith, 
and  other  fmaller  rivers  run,  are  extremely  pleafant  ; 
and  fonie  of  them  well  cultivated,  and  very  fertile,  and 
produce  oats,  barley,  and  wheat  in  abundance,  both 
for  maintaining  the  inhabitants  and  for  exportation  •, 
while  the  mountainous  parts  afford  pafture  for  innu- 
merable llocks  of  flieep  and  herds  of  black  cattle,  many 
thoufands  of  which  are  annually  exported  to  England. 
In  the  valleys  are  feveral  natural  woods,  and  fome  ex- 
tenfive  plantations  of  different  kinds  of  timber.  In 
the  divifion  called  Nil/i/a'a/e,  are  the  rich  lead  mines  of 
Wanlockhead,  the  coal  mines  of  Sanquhar  and  Cairn- 
burn,  the  inexhauftible  lime  quarries  of  Clofeburn  and 
Barjag,  and  freeftone  in  almoft  every  parilh.  Annan- 
dale  has  the  rich  lime  quarries  of  Kellhead  and  Com- 
longan,  with  plenty  of  freellone  near  the  towns  of  An- 
nan and  Lochmaben  :  and  in  the  lower  part  of  Efkdale 
are  limeftone  and  coal  in  abundance. 
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The  following  Is  a   view  of  the   population  of  this  Dumfries, 
county,   with  the  number  of  fouls  in  each  parifti,  taken  """"^ 
at  two  different   periods,   and  extradled  from  the  Statif- 
tical  Hiftory  of  Scotland. 


Pari/he 


Population 

Population  ill 

'"  'Tii- 

i7yc— i795. 

1498 

2500 

897 

74' 

784 

955 

1733 

2725  . 

999 

1490 

63' 

1056 

451 

6.5 

7.6 

738 

1097 

1600 

4.517 

5600 

651 

1033 

1019 

103 1 

675 

619 

392 

320 

1794 

1700 

lOJI 

1810 

1393 

1 198 

596 

736 

993 

583 

494 

565 

495 

520 

899 

1000 

1098 

1200 

894 

950 

1147 

1542 

794 

617 

1833 

2582 

»395 

3COO 

991 

1404 

161  2 

1600 

435 

908 

SS3 

628 

838 

800 

599 

ic6i 

48  r 

64G 

J  998 

2600 

795 

850 

584 

660 

625 

510 

464 

500 

458 

487 

544 

655 

4',9i3 

52.329 

4',9i3 

I    Annan 

Applegirth 

Caerlaverock 

Cannobie 
5   Clofeburn 

Cummertrees 

Dalton 

Dornock 

Dryfdale 
10  Dumfries 

Dunfcore 

Durrifdeer 

Elkdalemuir 

Ewes 
I J   Glencairn 

Gratney 

Hoddam 

Holy  wood 

Hutton 
20  Johnfton 

Keir 

Kirkconnell 

Kirkmahoe 

Kirkmichael 
25   Kirkpatrick  Fleming 

Kirkpatrick  Juxta 

Langholm 

Lochmaben 

Middlebie 
30  Moffat 

Morton 

Moufewald 

Penpont 

Rutlnvell 
35   St  Mungo 

Sanquhar 

Tinwald 

Torthorwald 

Tundergarth 
40  Tynron 

Wamphray 
42  Welferkirk 


Increafc,  j  0,4 1 6 

Dumfries,  the  capital  of  the  above  me/itioncd 
county,  a  handfome  town,  fituated  on  a  ridge  or  riling 
ground  on  the  north- eaft  fide  of  the  river  Nith,  about 
10  miles  above  where  it  falls  into  Solway  frith,  in  N. 
Lat.  55.  8.  30.  Long.  W.  of  Greenwich  Obfers'atory, 
3.  56.  Its  ancient  name,  it  is  faid  by  fome  of  the 
Scotch  hillovian?,  was  Celiac;  but  on  what  authority 
we  cannot  tell.  Its  prefent  name  appears  to  have  been 
derived  partly  from  its  fituation,  and  partly  from  the 
monailery  of  Gray  Friars   that  formerly  ftopd  near  the 
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liead  of  the  ftreet  called  the  Friar  vennal,  the  kitcheii 
of  which  is  all  that  now  remains  ;  heing  only  a  corrup- 
tion oi  Drum  friars,  or  "  the  eminence  of  the  friary  :" 
and  accordingly,  till  within  thefe  40  or  50  years,  it 
was  always  fpelt  Driimfries,  and  not  Dumfries,  as  it  is 
now  for  the  fake  of  greater  foftnefs.  Befidcs  the  plea- 
fantnefs  of  its  fituation  on  the  fide  of  a  beautiful  wind- 
ing river,  it  is  furrounded  on  all  fides  with  one  of  the 
fined  and  beft  cultivated  Qieets  of  dale  country  that 
one  can  anywhere  meet  with,  and  the  profpeft  from  it 
terminated,  at  the  diftance  of  a  few  miles,  by  a  conti- 
nued chain  of  hills,  forming  altogether  one  ot  the 
grandert  natural  amphitheatres  perhaps  in  Britain. 
There  was  anciently  a  ftrong  caftle  at  the  fouth  end  of 
the  town  belonging  to  the  Cummings,  lords  of  Bade- 
noch,  of  which  there  are  now  no  remains.  Another 
caftle  was  afterwards  built  at  the  north-weft  end,  which 
was  taken  down  about  76  years  ago.  On  the  north- 
eaft  fide  of  it,  at  fome  little  diftance,  are  the  ruins  of  a 
chapel  built  by  King  Robert  Bruce,  and  endowed  for 
a  number  of  priefts  to  fay  mafs  for  the  repofe  of  the  foul 
of  Sir  Chriftopher  Seaton  his  brother-in-law,  who  was 
taken  prifoner  by  Edward  I.  at  Loch  Urr,  and  hang- 
ed at  this  place.  It  is  now  only  employed  as  a  bury- 
ing-place  for  fuicides.  It  is  not  certain  at  what  pe- 
riod Dumfries  was  erefted  into  a  royal  borough  ;  but 
it  muft  have  been  before  the  middle  of  the  eleventh 
century,  as  a  grave-ftone  was  difcovered  fome  time  ago 
bearing  the  date  of  1079,  and  mentioning  the  perfon 
buried  under  it  to  have  been  a  merchant  and  burgefs 
■of  the  town  ;  and  that  it  was  a  place  of  confequence  in 
the  beginning  of  the  fourteenth  century,  is  evident 
from  this  circumftance,  that  Edward  II.  called  the 
eftates  of  Scotland  to  meet  there  in  the  year  1307.  In 
the  above-mentioned  monaftery  too.  King  Robert  Bruce 
killed  his  rival  Gumming  lord  of  Badenoch,  with  the 
afliftance  of  James  Lindfay  and  Roger  Kirkpatrick,  on 
the  5th  of  February  1 305.  As  to  the  prefent  ftate  of 
the  town,  the  houfes  are  well  built  and  commodious, 
the  ftreets  fpacious,  open,  and  neatly  paved.  It  has 
two  very  elegant  churches,  an  Epifcopal  chapel  with  a 
fine  little  organ,  befides  three  meeting  houfes  belong- 
ing to  different  defcriptions  of  feftaries ;  a  tolbooth  ; 
a  council  chamber ;  a  trades  hall  :  a  meal  market  ;  a 
ftrong  prifon  ;  a  correftion  houfe  ;  a  large  hofpital  j 
an  infirmary,  with  apartments  for  infane  patients  j  a 
narrow  bridge  of  nine  arches  over  the  river,  faid  to  have 
been  built  by  one  of  the  three  daughters  and  co- 
heirefles  of  Alan  Lord  Galloway.  A  large  village, 
called  the  Bridge-end,  ftands  on  the  oppofite  fide,  and 
is  within  the  ftewarty  of  Kircudbright.  The  affizes  for 
the  county,  and  for  the  (hire  of  Galloway  and  ftewar- 
ty of  Kircudbright,  are  held  in  the  town  twice  a- 
year.  It  is  alfo  the  place  for  holding  the  ilieriff  and 
commiflary  courts,  the  quarter-felTions  of  the  peace, 
and  the  courts  of  the  commiffioners  of  fupply.  It  is 
governed  by  a  provoft,  three  bailies,  a  dean  of  guild, 
and  a  town  council,  compofed  of  merchants  and  the 
convener  and  deacons  of  the  incorporated  trades,  of 
which  there  are  feven,  viz.  fquare-men,  fmiths,  wea- 
vers, tailors,  (hoemakers,  fkinners,  and  butchers  ;  all 
of  whom  are  chofen  into  their  refpeftive  offices  at  Mi- 
chaelmas annually.  The  trades  got  from  King  James 
VI.  in  one  of  his  journeys  to  England,  a  fmall  filver 
tube,  like  a  piftol  barrel,  called  the  Jilver  gun,  with 
Vol.  VII.  Part  I. 
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his  royal  licenfe  to  (hoot  for  it  every  year.  At  that  Duniont 
feftival  they  all  appear  in  arms,  and  march  out  of  the 
town  under  their  refpeftive  colours,  to  fome  conveni-  ^ 
ent  place,  where  they  flioot  at  a  mark ;  and  the  per- 
fon that  hits  or  Ihoots  neareft  to  it,  returns  to  town, 
marching  at  the  convener's  right  hand,  with  the  filver 
gun  tied  to  his  hat  ivith  ribbons ;  after  which  they 
conclude  the  day  with  a  (bcial  entertainment.  The 
town  has  a  weekly  market  on  Weduefday,  with  two 
annual  fairs,  the  firft  on  the  Wednefday  on  or  next  af  • 
ter  the  13th  of  February,  and  tlie  other  on  the  Wed- 
nefday on  or  next  after  the  25th  of  September.  At 
thefe  fairs  valf  numbers  of  horfes  and  black  cattle  are 
fold  ;  and  no  town  in  Scotland  is  better  provided  with 
all  forts  of  butcher  meat  in  their  feafon.  But  though 
well  lituated  for  fuel  at  a  cheap  rate,  it  has  only  two 
manufaftures,  one  for  itockings  and  the  other  for  cot- 
tons ;  but  the  latter  only  in  its  infancy.  Its  foreign 
trade  for  many  years  has  only  confifted  in  timber,  iron, 
and  other  articles  for  home  confumption.  It  gives  the 
title  of  earl  to  the  chief  of  the  family  of  Crichton  :  and 
is  the  feat  of  a  prelfiytery  and  provincial  fynod.  It  con- 
tains about  6ooo  inhabitants. 

DUMONT,  Francis,  a  Frenchman  ;  compiler  of 
a  general  colleftion  of  treaties  of  commerce,  alliance, 
and  peace,  between  the  powers  of  Europe.  This  col- 
ledlion,  with  Barbeyrac's,  containing  the  treaties  B.  C 
makes  16  vols  folio,  very  ufeful  for  hiftorical  writers. 
Dumont  retired  to  Holland  in  1720.  The  time  of  his 
death  is  uncertain. 

DUMOS^  ("from  dumus,  "  a  bufti"),  an  order  of 
plants  in  the  Fragtnenta  metliodi  naturalis  of  Linnaeus, 
containing  the  following  genera,  viz.  Viburnum,  Tinus, 
Opu/us,  Samhucus,  Rondcletia,  Bt/lonia,  CaJJine,  Ilex, 
Totnax,   &c. 

©UN,  or  Burgh,  the  name  of  an  ancient  fpecies 
of  buildings,  of  a  circular  form,  common  in  the  Ork- 
ney and  Shetland  iflands,  the  Hebrides,  and  northern 
parts  of  Scotland.  ITie  latter  term  points  out  the 
founders,  who  at  the  fame  time  beftowed  on  thera  their 
natal  name  of  borg,  "  a  defence  or  caftle,"  a  Sueo-Go- 
thic  word  ;  and  the  Highlanders  univerfally  apply  to 
thefe  places  the  Celtic  name  dun,  fignifying  a  hill  de- 
fended by  a  tower,  which  plainly  points  out  their  ufe. 
They  are  confined  to  the  countries  once  fubjeft  to  the 
crown  of  Norway.  With  fe^v  exceptions,  they  are 
built  within  fight  of  the  fea,  and  one  or  more  within 
fight  of  the  other  ;  fo  that  on  a  fignal  by  fire,  by  flag, 
or  by  trumpet,  they  could  give  notice  of  approaching 
danger,  and  yield  a  mutual  fuccour.  In  the  Shetland 
and  Orkney  iflands,  they  are  moft  frequently  called 
v.'art  or  ward  hills,  which  ftioivs  that  they  were  gar- 
rifoned.  They  had  their  wardmadher,  or  ■ivatchman, 
a  fort  of  centinel,  who  ftood  on  the  top,  and  chal- 
lenged all  who  came  in  fight.  The  gackman  was  an 
officer  of  the  fame  kind,  who  not  only  was  on  the 
watch  againft  furprife,  but  was  to  give  notice  if  he 
faw  any  ihips  in  diftrefs.  He  was  allowed  a  large  horn 
of  generous  liquor,  which  he  had  always  by  him,  to 
keep  up  his  fpirits.  Along  the  Orkney  and  Shetland 
flrores,  they  almoft  form  a  chain  ;  and  by  that  means 
not  only  kept  the  natives  in  fubjeftion,  but  were  fi- 
tuated  commodioufly  for  covering  the  landing  of  their 
countrymen,  who  were  perpetually  roving  on  piratical 
expeditions.  Thefe  towers  were  even  made  ufe  of  as 
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T^iinbsr,  ftntc  prifor.'^ ;  for  we  Ifiain  from  'I'orfu'u^,  tliat  after 
l>|inliarion.  tj^j.„Q  jj^j  furprilcd  Paul,  count  of  CaitlinelV,  he  car- 
*  ri'jcl  him  into  Sutherland,  and  confined  him  there  in  a 
Norwegian  tower.  Out  of  our  own  kingdom,  no  build- 
ings fimilar  to  thefe  are  to  be  found,  e.xcept  in  Scandi- 
navia. On  the  mountain  Swalberg  in  Norway  is  one  ; 
the  Stir-bifliop,  at  Upfal  in  Sweden,  is  another ;  and 
Umfcborg,  in  the  fame  kingdom,  is  a  third. 

Thele  towers  vary  in  their  inner  ttruiflure  ;  but  ex- 
ternally are  univcrfjUy  the  fame  ;  yet  forae  have  an 
addition  of  llrength  en  the  outf:de.  The  burgh  of 
Cullwick  in  Shetland,  notwithflanding  it  is  built  on 
the  top  of  a  hill,  is  furrounded  with  a  dry  ditch  1 3 
'  feet  broad  ;  that  of  Snaburgh  in  Unrt,  has  both  a  wet 
and  a  dry  ditch  ;  the  firlf  cut,  with  great  labour, 
through  the  live  rock.  The  burgh  of  Moura  is  fur- 
rounded  by  a  wall,  now  reduced  to  a  heap  of  ftoncs, 
and  the  infide  is  cylindrical,  not  taper,  as  is  ufual  with 
others.  The  burgh  of  Hogsdler,  upon  an  ifle  in  a 
loch  of  the  fame  name,  has  alfo  its  addition  of  a  wall ; 
a  peculiarity  in  a  caufeway,  to  join  it  to  the  main  land, 
and  a  fingular  internal  flrnfliu'e.  Numbers  of  little 
burghs,  with  fingle  cells,  are  fcattered  about  thefe 
iilands,  in  the  neighbourhood  of  the  greater ;  and 
which  probably  were  built  by  the  poorer  lort  of  people, 
in  order  to  enjoy  their  protettion.  A  multitude  of 
places  in  thele  iilands  have  the  addition  of  burgh  to 
their  names,  notwithflanding  there  is  aot  a  veflige  of  a 
tower  near  them  ;  the  materials  having  long  fince  been 
carried  away,  and  applied  to  various  ufes. 

DUNBAR,  a  royal  borough  of  Scotland,  in  the 
fliire  of  Eall  Lothian,  once  remarkable  for  a  itrong 
caftle,  the  key  of  Scotland  from  the  eall,  and  which 
gave  (belter  to  Edward  II.  of  England  in  his  (light 
irom  Bannockburn,  bvit  of  which  Icarce  a  veflige  now 
remains.  Here  are  Hill  preferved  fome  of  the  Scotifli 
pikes,  fi.x  ells  long,  and  formed  both  for  offence  and 
defence.  This  town  has  now  a  tolerable  trade  in  the 
filheries,  and  is  remarkable  for  making  good  malt. 
Dunbar  has  given  titles  of  honour  to  different  families, 
who  are  all  now  e.xtinft. 

DUNBARTON,  the  county  town  of  Lennox  or 
Dunbartonfliire,  in  Scotland,  fituated  in  W.  Long. 
4-  32.  N.  Lat.  56.  30.  is  a  i-oyal  borovigh,  and  one  of 
the  moft  ancient  towns  of  Scotland.  It  is  faid  to  have 
been  once  the  capital  of  a  kingdom  of  the  Britons, 
eftabliflied  in  the  vale  of  the  Clyde,  and  to  have  been 
one  of  the  feats  of  Fingal,  called  in  the  poems  of  Of- 
fian,  the  lotver  of  Balchitlia.  Alcluid  was  indeed  the 
name  ot  this  ancient  capital  of  the  Strathclydcnfes  ■,  but 
wliether  it  was  fituated  on  the  fite  of  the  prefent  town, 
or  confined  within  the  precinfts  of  the  caflle,  cannot 
be  exaftly  afcertained.  Dunbarton  is  built  upon  the 
eaftern  bank  of  the  Leven,  which  almoft  encircles  it. 
The  greater  part  of  the  buildings  are  old,  and  the 
principal  Ifrcet  has  an  air  of  decayed  grandeur.  It 
was  eredled  into  a  royal  borough  by  Alexander  II.  In 
the  year  1221,  and  declared  to  be  free  of  all  impofis 
and  borough  taxes  ;  but,  notwithflanding  this  material 
advantage,  and  the  excellent  harbour  it  poffeiTes,  it  is 
by  no  means  in  a  flourifliing  ftate.  There  is  here  a 
eonfiderable  glafs-houfe,  which  employs  about  130 
hands  -,  and  fome  idea  may  be  conceived  of  the  extent 
of  this  manufacture,  from  the  amount  of  the  duties  to 
goverijment,  v.hich  are  on  an  average  3800!.  fterling 
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per  annum.  Thii  place  is  exceedingly  well  adapted 
for  manufadures,  both  on  account  of  its  fuuation  oti 
the  Clyde,  and  from  its  being  well  fnpplied  with  fuel 
at  a  cheap  rate.  Dunbarton  anciently  gave  title  of 
earl  to  a  branch  of  tlie  family  of  Douglas,  it  coritains 
about  1900  inhabitants.  The  parllh  is  nearly  circular, 
having  a  diameter  of  about  two  miles  and  a  half:  the 
furface  is  flat,  and  the  I'oil  fertile,  but  ihallow,  inclin- 
ing to  gravel.  The  Clyde  waflies  it  on  the  (buth,  and 
the  Leven  on  the  wefl,  both  of  Vi/hich  contain  ex- 
cellent trout  and  lalmon.  The  caille  of  Dunbarton 
lies  at  a  fmall  diftance  from  the  town,  on  the  point  of 
land  formed  by  the  junilicn  of  the  Clyde  and  Leven  j 
it  is  lituatcd  on  the  top  of  a  rock,  ivhich  prefents  a 
pidlurel'que  objeft  :  the  rock  divides  about  the-  middle, 
and  forms  two  fumrnits  :  the  fides  are  craggy,  <jnd  the 
buildings  upon  it,  though  not  of  thenifelves  beautiful, 
have  a  good  eftefl,  and,  as  Mr  Gilpin  obfcrves  "  ftrve 
to  give  it  an  air  of  confequence."  The  fortrcis  is  en- 
tered by  a  gate  at  the  bottom;  and  within  the  rampart, 
which  defends  the  entrance,  Is  the  guard-houfe,  and 
lodgings  for  the  officers  ;  from  hence  the  alceiit  is  by 
a  long  riight  of  ftone  Iteps  to  the  part  where  the  rock 
divides  :  here  is  a  ftrong  battery,  barracks  for  the  gar- 
rifon,  and  a  relervoir  always  filled  with  water ;  above 
thefe,  on  the  lower  fummit,  are  feveral  batteries,  which 
command  a  moft  extenfive  range.  According  to  Pen- 
nant, the  Britons,  in  very  early  times,  made  this  rock 
a  fortrefs,  it  being  ufual  for  them,  after  the  departure 
of  the  Romans,  to  retire  to  the  tops  of  craggy  Inac- 
ceffible  mountains,  to  forefts,  and  to  rocks  on  the  lides 
of  rivers,  or  the  Ihores  of  the  lea.  Boethius,  however, 
alTerts,  that  it  was  poffcffed  by  the  Caledonians  long 
before  the  Britons,  and  that  it  refifl.ed  all  the  efforts 
of  Agricola  to  reduce  it.  The  venerable  Bcde  informs 
us,  that  It  was  the  ftrongeft  fortification  In  the  king- 
dom in  his  time,  and  deemed  almoft  impenetrable  ;  it 
was  reduced  by  famine  In  the  year  756,  by  Egbert 
king  of  Northumberland,  and  taken  by  efcalade  in  the 
year  1551.  Tiic  rock  feems  to  have  been  anciently  a 
volcano  :  the  fides  are  compofed  of  rude  bafaltic  co- 
lumns, of  which  huge  mafles  have  been  broken  off, 
and  fallen  to  the  bottom,  by  the  injuries  of  time.  Ma- 
ny parts  of  the  rock  are  flrongly  magnetic,  caufing 
the  compafs  to  vary  at  a  eonfiderable  diftance  :  this 
circumftance  was  long  fince  noticed  by  Buchanan, 
(Scot.  Hift.  lib.  XX.  lea.  28.)  As  the  caltle  of  Dun- 
barton  commands  the  navigation  of  the  Clyde,  and  is 
the  key  of  the  weftern  Highl.ands,  the  fortifications 
are  generally  kept  in  repair.  It  Is  garriioned  by  a  go- 
vernor, lieutenant-govehior,  a  fort-major,  fubaltern  of- 
ficers, and  a  company  of  invalids.  The  government  is 
faid  to  be  worth  700I.  per  annum. 

DUNBARTONSHIRE,  or,  as  it  was  anciently 
called,  the  fliire  of  Lentiox,  extends  in  length  about 
40  miles,  and  in  breadth  about  23.  It  is  bounded  on 
the  north  by  Argylllliire  ;  on  the  eall  by  the  counties 
of  Perth  and  Stirling ;  on  the  fouth  by  the  river  Clyde, 
and  part  of  Lanarkihire  ;  and  on  the  weft  by  an  arm 
of  the  fea,  call.d  Loch  Long.  The  greater  part  of  the 
county  is  covered  with  lieathy  hills,  which  are  now 
affuraing  a  more  luxuriant  appearance,  fince  the  intro- 
dutllon  of  iljeep.  Many  of  the  mountains  are  elevate4- 
to  a  great  height,  Benlomond  mealuring  3158  feet 
above  the  level  of  the  fea.     The  ridge,  of  which  Btn- 
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-lomoiid  is  a  part,  is  the  beginning  of  that  cxttnfivc 
ridge  which  crolTes  the  country  from  this  phice  to  the 
ealt  coaft  at  Aberdeen,  called  the  Cra/iifiiam.  The 
lower  grounds,  which  lie  on  the  banks  of  Loch  Lo- 
mond, the  river  Clyde  and  the  Leven,  are  not  fo  fer- 
tile as  the  correfponding  parts  of  fome  of  the  neigh- 
bouring counties;  notwithifanding  which,  it  is  agree- 
ably diverfificd,  and  well  inhabited.  The  banks  of  the 
Leven,  in  particular,  are  covered  with  numerous  bleach- 
fields,  printfiekls,  and  cotton-works,  giving  employ- 
ment to  thoufands  ;  while  the  villages  ereded  for  the 
accommodation  of  the  workmen,  the  hamlets,  and  ele- 
gant feats,  cannot  fail  to  imprefs  the  mind  with  high 
ideas  of  the  wealth,  the  induflry,  the  public  fpirit,  and 
the  happinefs  of  the  inhabitants.  Agriculture  in  this 
county  has  been  rather  negleiled,  and  little  attention 
has  been  paid  to  it  till  within  thefe  few  years ;  but  the 
public  fpirit  has  of  late  been  roufed  to  this  moft  ufeful 
and  important  occupation  •,  and  the  county  of  Dunbar- 
ton,  which  is  capable  of  much  improvement,  is  faft  ad- 
vancing in  agricultural  progrefs.  The  farmers  here, 
indeed,  poffefs  numerous  advantages  :  being  near  a  fea- 
port  town,  where  every  article  bears  the  higheft  price, 
they  find  a  ready  market  for  their  corn  ;  and  tlie  nu- 
merous inhabitants  in  the  immediate  neighbourhood  re- 
quire fupplies  of  other  neceilaries  from  the  farmer.  Up- 
\vards  of  i  2,000  acres  are  covered  with  natural  wood, 
and  there  are  many  fine  lakes  or  lochs,  of  which  Loch 
Lomond  is  the  chief.  Danbnrtondiire  contains  one 
royal  borough,  Dunbarton,  feveral  thriving  manufac* 
turing  villages  ;  and  is  divided  into  1 2  pariihes,  con- 
taining in  all  18,408  inhabitants. 

Papulation  of  this  Connhj  at  two  different  periods,  from 
Stali/l.  Hifl.  of  Scotland. 
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Population  in 
1790— 179S. 

Arroquhar 

466 

379 

BonhiU 

901 

2310 

Cardrofs 

795 

2194 

Cumbernauld 

2303 

1600 

Dunbarton 

1480 

2003 

Kilmaronock 

1193 

820 

Kilpatrick,  New 

1390 

1700 

Kilpatrick,  Old 

1281 

24.52 

Kirkintilloch 

1696 

2639 

Lufs 

978 

917 

Rofeneath 

521 

394 

Row 

8S> 

«3.8i7 

1000 

18,408 

13.857 
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DUNCANNON,  a  fort  in  the  county  of  Wexford, 
and  province  of  Leinfter,  in  Ireland,  feated  on  the  ri- 
ver Rofs.  It  commands  the  river,  infcmuch  that  no 
ihip  can  pafs  to  Wateiford  or  Rofs  ivithout  its  permif- 
fion.  Here  are  barracks  for  three  companies  of  foot. 
W.  Long.  6.  30.  N.  Lat.  52.  10. 

DUNCARDS,  DuNivERS,  or  Tunhrs.      See  Tun- 

KERS. 

DUNCOMBE,    William,  younger,  fon  of  John 


Duncombe,  £fq.  of  Stocks  in  Hertfordfliire,  in  1722  Dimdilk, 
publilhed  a  tranflation  of  Racine's  AthaliKli  ;.  which  '■'"'''"• 
was  well  received  by  the  public,  and  lias  gonr  through  * 
three  editions.  In  1 724  he  was  editor  of  the  works 
of  Mr  Needier;  in  1 735,  of  the  poems  of  his  deceafcd 
brother-in-law  Mr  Huglies,  2  vols  l2roo;  in  1737, 
of  the  mifcellanies  of  his  younger  brother  Mr  Jaljcz 
Hughes,  fur  the  benefit  of  his  widow,  in  one  volume 
8vo  ;  and  in  174;,  of  the  works  of  i.ie  Rev.  Mr  Sa- 
muel Say,  in  one  volume  4to.  In  1726  Iv  married  the 
only  filler  of  John  Hughes,  Elq.  whom  hu  long  fur- 
vived.  In  1 734  his  tragedy  of  Lucius  Junius  Brutus 
was  afted  at  Drury  Lane  theatre.  It  was  publilhed  irv 
1735,  and  again  in  1747.  '•^'^'^  works  of  Horace,  in 
Engliih  verfe,  by  feveral  hands,  were  publiflied  !:>y  him 
in  two  vols  8vo,  with  notes,  &c.  in  1737.  A  fecond 
edition,  in  4  vols  l2mo,  with  many  imitations,  was 
publilhed  in  1762.  In  1763  he  collefted  and  republidi- 
ed  "  Seven  fermons  by  Archbilhop  Herring,  on  public 
occafions,  with  a  biographical  preface."  He  died  Feb. 
26.  I  769,  aged  80. 

DUNDALK,  a  town  of  Ireland,  in  the  county  of 
Louth,  about  40  miles  from  Dublin.  It  is  a  large, 
ancient,  and  thriving  town,  with  a  wide  rtrect,  near  a 
miie  long,  and  a  very  fine  market-houfe,  near  the  en- 
trance from  Dublin.  In  the  reign  of  Edward  II.  it 
was  a  royal  city,  and  the  laft  we  read  of  ivhere  a  mo- 
narch  of  all  Ireland  was  aftually  crowned  and  refided. 
It  was  formerly  very  ftrong,  and  had  many  towers  and 
fmall  caftles  in  it.  It  is  very  advantageoufly  fituated 
for  a  moft  extenfive  inland  trade,  and  the  port  is  very 
fafe  for  fliipping.  The  bay  has  good  moorings  at  all 
times,  in  four  to  upwards  of  eight  fathoms  water,  with 
very  good  land-marks,  either  for  bringing  up  to,  or 
making  the  harbour ;  and  in  croffing  the  bar  at  high 
water,  or  ordinary  neap  tides,  there  is  from  15  to  18 
feet  water.  The  only  cambric  manufadlure  in  Ireland 
is  carried  on  in  this  town. 

DUNDEE,  a  parliament  town  of  Scotland,  in  the 
fliire  of  Forfar  or  Angus,  is  feated  on  the  north  fide 
of  the  river  Tay,  about  I  2  meafured  miles  from  its 
mouth,  40  meafured  miles  north  of  Edinburgh,  and 
It  eaft  from  Perth,  in  W.  Long,  2.  48.  N.  Lat.  ^6. 
26.  Its  fituation  for  commerce  is  very  advantageous. 
Trading  veffels  of  the  largeft  burden  can  get  into  tlie 
harbour;  and  on  the  quay  there  are  three  very  conve- 
nient and  handfome  warchoufes  built  in  1756,  as  well 
as  good  room  for  Ibipbuilding,  which  is  carried  on  to 
a  large  extent.  The  houfes  are  built  of  flone,  gene- 
rally three  or  four  ftories  high.  The  market-place  or 
high  flreet  in  the  middle  of  the  town  is  a  very  fpacious 
oblong  iijuare,  360  feet  long  and  100  feet  broad  ; 
from  whence  branch  out  the  four  principal  Ilreets, 
ivliich  with  a  number  of  leffcr  ones  are  all  paved  in  the 
belt  manner.  On  the  fouth  fide  of  the  market-place 
Hands  the  townhoufe,  an  elegant  ftrufture,  with  a  verj' 
handfome  front,  piazzas  beluw,  and  a  neat  fpire  over  it 
1 40  feet  high.  This  building  was  finilhed  in  the  year 
1734,  and  contains  the  guildhall,  the  court-room,  a 
very  neat  mafon  lodge,  the  bank,  vaulted  repofitories 
for  the  records,  and  the  common  prifon,  which  is  in 
the  u]iper  ffory,  and  does  honour  to  the  tafte  and  hu- 
manity of  the  magiftrates,  under  whofc  aufpices  it  was 
conilrufled,  being  well  aired  commodious  rooms,  at 
the  fame  time  very  ftrong  and  fccure.  Each  prifon  iJ 
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■Diimlef.   5 0  feet  by  12,  and  yi  feet    higli,  well   arched  above 
"■""^  and  below. 

The  meal  market  and  fliamble?,  ivliich  were  former- 
ly on  the  high  ftreet,  and  efleemed  a  nuifance,  were 
removed  fome  years  ago  ;  and  in  the  place  of  the  (liam- 
bles  there  is  now  erefted  by  the  incorporated  trades, 
on  the  eaft  end  of  the  above  large  fquare,  a  grand  build- 
ing, with  a  large  and  elegant  cupola  :  in  the  ground 
flat  of  which  is  a  very  neat  coffee  room,  and  feveral 
merchants  fliops ;  and  in  the  upper  ftories  public  rooms 
for  each  trade,  and  a  common  hall  occalionally  uled 
as  a  theatre.  This  hall  is  50  feet  long,  30  feet  broad, 
and  25  feet  high  ;  having  its  front  to  the  fquare  deco- 
rated with  Ionic  columns. 

The  opulence  of  the  corporations,  nine  in  number, 
may  be  inferred  from  this,  that  they  had,  along  with 
the  kirk  felTion,  but  very  lately  finilhed  a  molt  elegant 
church  when  they  fet  about  building  the  hall.  This 
church,  which  is  called  St  AndrevS's  Church,  ftands  on 
a  riling  ground  a  little  north  from  the  Cowgate  llreet  ; 
and  has  an  elegant  fpire  130  feet  high,  with  a  peal  of 
bells  much  admired.  There  is  a  neat  entry  to  the 
church  by  a  broad  gravel  walk,  with  grafs  plots  on  each 
fide  ;  and  the  whole  policies  around  it  are  laid  out  with 
excellent  tafte,  and  in  a  fuperb  ftyle,  as  complete  and 
well  executed  as  any  in  Scotland. 

Dundee,  befide  St  Andrew's  church,  has  four  o- 
ther  churches,  and  five  minifters  on  the  legal  ertablilli- 
ment.  The  old  church,  in  which  were  originally  four 
places  of  worfliip,  when  entire,  had  been  a  very  mag- 
nificent building,  with  a  large  fquare  Gothic  tower  or 
fteeple  1 86  feet  high,  on  the  well;  end  of  the  church.  This 
building  was  in  the  form  of  a  crofs,  erefted  by  David 
earl  of  Huntingdon,  brother  to  William  I.  of  Scot- 
land (furnamed  the  Lion),  and  was  dedicated  to  the 
virgin  Mary.  This  he  did  on  his  return  from  the  third 
crulade  (in  which  with  500  of  his  countrymen  he  had 
accompanied  Richard  I.  of  England)  anno  1 189,  ingra- 
titude for  his  deliverance  from  feveral  imminent  dan- 
gers, and  particularly  from  fhipwreck,  by  which  he 
had  nearly  perilhed  when  in  fight  of  this  town.  At  the 
fame  time  he  changed  the  name  of  the  town  from  Al- 
leSiiim  to  Dei  Donum,  whence  its  prefent  name  is  thought 
by  many  to  be  derived  ;  while  others  maintain  that  its 
name  was  Duatai/,  or  "  the  hill  of  Tay."  The  word 
Aileaum  in  the  Gaelic  fignifies  "  beautiful,"  and  har- 
monizes very  well  with  the  Scripture  fenfe  of  the  hill 
ot  God.  The  word  Diinlay  has  the  very  fame  fignifi- 
cation,  "  the  Hill  of  God  ;"  and  both  agree  with  the 
delightful  fituation  of  Dundee,  and  unite  in  giving  it 
with  propriety  the  name  of  Boriiii/  Dundee.  The  hill 
rifes  on  the  north  of  the  town  to  a  great  height,  and  is 
called  The  Law  of  Dundee ;  law  being  a  Saxon  word 
for  a  round  hill  fuch  as  it  is.  On  its  top  there  are  evi- 
dently the  remains  of  a  camp,  faid  to  have  been  firft 
erefted  by  Edward  I.  of  England,  and  laftly  repaired 
by  General  Monk.  Where  the  meal  market  Hood  is 
now  erefted  an  elegant  Epifcopal  meeting-houfe;  with 
handfome  fhops  below. 

Dundee  had  an  old  caftle  which  was  demolilhed  by 
the  famous  Scots  governor  Sir  William  Wallace,  who 
was  educated  in  this  town.  The  caftle  had  proved 
very  ufeful  to  Edward  I.  when  he  put  a  garrifon  into 
it  to  awe  the  inhabitants  ;  but  Wallace  getting  pof- 
ikflion,  ordered  it  to  be  deftroyed,  left  jt  &ould  again 


fall  into  the  hands  of  the  Englifli.   '  This  treatment  To    Dundee, 
exafperated  Edward,  that,  taking  the   town   by  ftorm,  """^ 

he  fet  fire  to  the  churches  •,  and  a  number  of  the  inha- 
bitants having  taken  fanfluary  there  with  their  moll 
valuable  eft'etts,  were  all  burnt  along  with  them.  At 
that  time  he  burnt  alio  a  great  part  of  the  town.  The 
defolation  he  brought  on  the  church  has  continued  ever 
fince,  till  the  year  1787,  when  a  noble  edifice  began 
to  be  built  on  the  Cte  of  the  one  that  was  burnt  down, 
and  is  now  finilhing ;  in  which  the  ancient  Gothic  of 
the  outfide  is  excellently  united  with  internal  modern 
archltefture,  making  one  of  the  largell  and  neatell 
churches  in  the  kingdom,  and  again  completing  the 
fuperb  fuperftrufture  as  erefted  at  firft  by  the  earl  of 
Huntingdon. 

This  town  fuffered  greatly  laft  century  during  the 
troubles  of  Charles  H.  and  the  ufurpation  of  Oliver 
Cromwell  ;  being  fometimes  under  the  command  of 
one  party,  and  at  others  in  the  mercy  of  another.  In 
1 645  the  marquis  of  Montrofe  took  it  by  ftorm  ;  and 
in  1651,  under  the  command  of  its  provoft  Major  Ge- 
neral Lumlden,  it  vigoroufly  oppofed  General  Monk, 
who  carried  it  by  ftorm  the  ift  of  September,  and  put 
all  in  arms  to  the  fword.  And  fo  great  were  the  riches 
of  Dundee,  all  the  neighbouring  gentlemen  having  re- 
tired to  it  with  their  beft  effefts  as  a  place  of  fafety, 
that  every  private  loldler  in  General  Monk's  army  had 
near  60 1.  fterling  to  his  Ihare  of  the  plunder;  there 
being  above  60  merchant  veffels  in  the  harbour  at  that 
time,  and  the  like  number  of  veffels  failed  for  England 
loaded  with  the  fpoils  of  the  unfortunate  inhabitants. 
By  thefe  and  other  invafions,  the  whole  ancient  records 
of  the  town  were  deftroyed,  except  a  deed  of  Q^ueen 
Mary,  figned  by  herlelf,  conferring  the  prefent  bury- 
ing ground;  and  fome  charters  of  the  Charles's,  con- 
firming the  ancient  rights  and  privileges  as  difponed 
by  the  Alexanders  and  other  kings  of  Scotland. 
This  burying-ground  is  the  only  place  in  Scotland 
we  know  of  called  I'he  Hoff,  a  Dutch  word  bearing  all 
the  fenfes  of  the  Englilh  word  court,  having  been  for- 
merly the  burying-ground  of  one  of  the  many  religious 
houfes  that  were  in  this  to^vn  previous  to  the  Refor- 
mation. 

Dundee  at  prefent  has  113  veffels  belonging  to  the 
port,  of  above  8  200  tons  burden,  and  near  1 000  fea- 
men.  Of  thefe  veffels  four  went  laft  feafon  to  Green- 
land, a  trade  of  long  ftanding  here.  And  befide  the 
three  public  warehoufes  on  the  Ihore,  there  are  above 
twenty  large  private  warehoufes  belonging  to  the  mer- 
chants. The  maglftrates  have  been  lately  and  ftill  are  at 
great  expence  in  enlarging  and  fitting  up  the  harbour, 
fo  as  to  render  it  of  eafy  accefs,  fafe,  and  commodious  j 
and  have  now  made  the  paffage  over  the  Tay,  where 
there  is  a  great  refort,  fo  convenient,  that  travellers 
with  their  horfes  can  get  over  at  any  time  of  tide,  and 
a  fufHcient  number  of  good  boats  properly  manned  are 
always  ready.  The  river  Tay  oppofite  Duiidee  is  about 
three  miles  broad  ;  and  being  Iheltered  by  high  lands 
on  both  fides  is  a  fafe  road  for  Ihips  of  the  greateft 
burden  :  the  piers  are  cxtenfive,  broad,  and  well  adapt- 
ed for  the  purpofes  of  loading  and  difcharging  veffels  ; 
and  when  the  harbour  is  completed  on  the  plan  they 
are  prefently  engaged  in,  there  will  not  be  one  fuperlor 
to  it  in  Scotland. 

To  enable  the  town  to  repair  the  damage  done  by 
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Diimlee.    Cromwell's    army,   and    alfo  their  harbour    and   other 

""-V"""'  public  works,  Charles  II.  granted  them  a  fmall  import 
of  onc-fixth  of  a  penny  Iterling,  for  25  years,  on  the 
pint  of  ale  brewed  or  brought  into  the  town  for  fale  ; 
■which  grant  has  been  frequently  renewed  by  fubfequent 
parliaments ;  and  the  fund  ariling  therefrom  is  mod 
properly  beftowed  by  the  magiftrates  in  improving  the 
town,  and  making  it  more  convenient  and  healthy.  For 
thefe  purpofes,  feveral  new  ftreets  have  been  made,  the 
old  ones  have  been  widened,  and  a  large  convenient  one 
at  a  confiderable  expence,  carried  down  from  the  mar- 
ket place  to  join  a  fine  walk,  ftiaded  very  neatly  with 
trees,  that  leads  to  the  Ihore.  This  new  llreet  makes 
the  accefs  eafy  and  commodious,   which  was  formerly 

'  much  confined  and  fteep. 

[  Till  the  year  1745,  the  to^vn  had  only  draw  wells  ; 

i  but  fince  that  period  it  is  moft  amply  fupplied  from  a 

large  fine  fountain  of  excellent  water,  conveyed  through 
the  town  in  lead  pipes,  and  difcharged  by  good  wells 
at  proper  dillance.  Thele,  with  a  fine  well  in  the 
town's  meadows,  and  a  ftream  of  water  that  runs  through 
the  ward  and  the  meadows  (two  large  beautiful  greens 
on  the  north  of  the  town),  make  it  as  well  watered  as 
any  town  in  Scotland  ;  and  thefe  greens,  jull;  at  hand, 
ferve  all  the  inhabitants  raoft  commodioufly  for  the  ne- 
celTary  labours  of  wadiing  and  bleaching. 

The  number  of  inhabitants  in  Dundee  has  increafed 

i  above  4000  fince  1780.     There  was  then   an   accurate 

lift  of  them  taken,  when  they  amounted  to  near  16,000  ; 
and  lately  they  were  reckoned  and  found  within  a  few 
of  2D,ooo  ;  and  fince  the  year  1760  they  are  fully 
doubled.  Befide  the  eftaV.lirtied  churches,  there  are 
three  Epifcopal  meeting-houfes,  two  of  Seceders,  one 
of  Methodifts,  two  of  Independents,  one  Berean,  and 
two  Anabaptifts.  One  of  the  Independents  is  of  the 
GlalTite  denomination.  Mr  John  Glafs,  from  whom 
they  take  that  name,  refided  here ;  and  his  principles, 
though  fpread  far  and  wide,  have  always  had  tlie  great- 
eft  following  in  Dundee. 

The  trade  in  the  to^vn  has  increafed  amazingly 
of  late.  Its  ftaple  is  undoubtedly  the  linen  manu- 
fafture  :  for  which  in  fumraer  1788  they  imported 
from  the  Baltic  32  cargoes  of  flax,  hemp.  Sec.  (near 
3000  tons),  beiides  feveral  quantities  from  London, 
Leith,  and  other  places  ■,  and  on  an  average  the  brown 
linen  ftamped  for  the  two  preceding  feafons  at  the 
ftamp  office  here  amounted  to  above  four  millions  of 
yards,  in  value  about  115,000!.  fterling.  The  flax 
is  wrought  up  into  coarfe  linens,  chiefly  ofnaburgs, 
fheetings,  foldiers  fliirtings,  &c.  which  is  fold  pait- 
ly  bleached  (feveral  fine  large  bleachfields  being  well 
employed  in  the  neighbourhood)  and  partly  brown. 
Thefe  linens  are  fent  principally  to  London,  Glafgow, 
and  Liverpool,  and  from  thence  exported.  Seven  or 
eight  veiTels  are  conftantly  employed  in  the  trade  be- 
tween Dundee  and  London,  one  of  which  fails  every 
ten  or  twelve  days.  The  making  fallcloth  has  been 
long  eftabliflied  here,  and  is  carried  on  to  a  good  ex- 
tent. Two  rope  works  have  fucceeded  well,  and  a 
buckram  work  has  alfo  been  eftabliflied  for  feveral  years. 
The  Dundee  coloured  threads  have  been  long  juftly 
efteemed,  and  give  bread  to  a  great  number  of  people  ; 
indeed  it  was  here  that  coloured  threads  firft  made  a 
figure  among  the  articles  of  trade  in  Scotland.  Their 
fugar  houfe,  a  large  undertaking,  and  tan  works,   are 
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of  eftabliflied  reputation.     There  has  been  lately  ere£led    Dundee 
a  large  glafs  work  at  a  great  expence,  and  a  plumbery  II 

and    foundery  are  alfo  now  carried  on  to  advantage.  "    ' 

No  doubt  the  trade  of  the  place  has  been  greatly  pro- 
moted by  the  Bank  ;  which  is  carried  forward  on  the 
fureft  and  moft  fteady  footing,  and  has  always  mana- 
ged the  bufinefs  of  the  town  and  neighbourhood  in 
fuch  a  way  as  to  keep  any  other  eftablilhment  of  that 
kind  from  taking  place.  Of  late  the  cotton  manu- 
faftory  has  been  introduced  ;  a  number  of  jennies  be- 
ing employed  in  fpinning,  and  feveral  looms  in  weaving 
it.  A  large  machine  for  fpinning  ftiorts  or  backens  in- 
to candlewick,  the  firft  of  the  kind  in  Scotland,  is 
alfo  begun  to  work  here,  and  promifes  to  do  well.  A 
fpirit  for  literature  and  education  has  greatly  prevailed 
of  late  years  in  Dundee  :  for  befide  the  public  gram- 
mar fchool,  which  has  an  able  reftor  and  two  good 
matters  ;  the  public  Englifti  and  writing  fchool,  where 
are  three  very  proper  mafters ;  there  is  alfo  lately  efta- 
bliflied, and  much  encouraged,  an  academy  for  mathe- 
matics, French,  Italian,  and  the  polite  arts,  with  ma- 
fters fuitable  for  the  different  branches,  and  a  large  ap- 
paratus for  natural  philofophy. 

The  falmon  fifliing  in  Tay  is  of  much  confequsnce ; 
and  the  town  is  generally  well  fupplied  with  fifli  of  va- 
rious kinds,  though  like  every  other  article  of  living 
much  raifed  in  price  of  late  years.  Their  other  mar- 
kets are  alfo  well  fupplied.  An  excellent  nurfery  at 
the  weft  end  of  the  town  has  been  much  encouraged  ; 
and  its  neighbourhood  is  now  adorned  with  many  neat 
and  elegant  villas,  ftiovving  the  wealth  and  tafte  of  the 
inhabitants. 

Dundee  is  the  birth-place  of  the  celebrated  and  learn- 
ed Hcftor  Boethius,  whofe  Hiftory  of  Scotland  has 
been  long  in  much  reputation  with  many.  It,  with 
Perth,  Forfar,  St  Andrew's,  and  Cupar,  returns  one 
member  to  the  Britilli  parliament. 

DUNFERMLINE.     See  Dumfermline. 

DUNG,  in  Hajbandrij.     See  AGRICULTURE  Index. 

DcNG-Bird.      See  Ui'UPA,  Orn'ITHOLOGY  Index. 

Duna-Mcers,  in  Hujbandn/,  places  where  foils  and 
dungs  are  mixed  and  digefted  together.  Thefe  confift 
of  pits,  prepared  at  the  bottom  with  ftone  and  clay, 
that  they  may  hold  water,  or  the  molfture  of  the  dung  : 
and  ought  to  be  fo  fituated,  that  the  finks  and  drips  of 
the  houfes  and  barns  may  run  into  them.  Into  thefe  pits 
they  call  refufe,  fodder,  litter,  dung,  weeds,  &c.  where 
they  lie  and  rot  together,  till  the  farmer  have  occafion 
for  thtm. 

DuNG-lVormr,  a  fpecics  of  fly  worms,  of  a  ftiort  and 
fomewhat  flat  body,  found  in  great  plenty  among  cow- 
dung  in  the  months  of  September  and  Ortober. 

DUNGANNON,  the  chief  town  of  the  county  of 
Tyrone,  in  the  province  of  Ulfter  in  Ireland.  It  is 
feated  on  a  hill,  and  is  a  place  of  fome  ftrength. 

DUNGARVON,  a  town  of  Ireland,  in  the  county 
of  Waterford.  It  Hands  on  a  bay  of  the  fame  name, 
has  a  commodious  harbour  for  fliips,  and  is  a  wall- 
ed town,  with  a  caftle.      W.   Long.   7.  55.  N.  Lat. 
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DUNIPACE.     See  Carron. 

DUNK  ELD,  a  town  of  Scotland,  in  the  ftiire 
of  Perth,  feated  on  the  north  fide  of  the  river  Tay, 
in  a  fituation  truly  romantic,  among  very  high 
and    almoft  inaccefllble    crags,    part  naked    and    part 

woodedj , 
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IJunl.eis,  wooded.     It  is  the  chief  market  town  of  the  Highhinds, 
^Dunkirk,   ^^^j  j^j^  jj^ g^j  greatly  improved  with  buildings  by  the 
'         dukes  of  Athol. 

The  place  is  of  great  antiquity.  It  w.-is  the  capital 
of  ancient  Caledonia.  About  the  dawn  of  Chrillianity, 
a  Piflifti  king  made  it  the  feat  of  religion,  by  erefting 
a  monartery  of  Culdees  there  •,  which  King  David  I. 
in  1 130  converted  into  a  cathedral,  and  it  ranked  as 
the  firll  in  Scotland.  The  entire  fliell  of  the  cathedral 
ftill  remains,  the  eaft  end  fcrving  for  a  kirk,  on  the 
north  fide  of  which  is  the  burial  place  of  the  dukes  of 
Athol.  The  ftyle  of  architeflure  is  fimple  and  elegant, 
the  pillars  round.  The  monument  of  one  of  its  bilhops 
remains  on  the  fouth  aille  of  the  nave,  as  alfo  that  of 
Alexander  Stuart  earl  of  Buchan,  third  fon  of  Ro- 
bert II.  called  for  his  cruelty  The  Wolf  of  Badetioch, 
\\\vo  died  i39-(.  The  tower  at  the  weft  end,  with  a 
lingular  crack  down  one  of  its  fides,  adds  to  the  piftu- 
relque  appearance  which  the  whole  makes  among  the 
\xnerable  pines  at  the  end  of  the  duke's  garden.  His 
Grace's  feat  is  a  modern,  building,  and  not  large,  with 
pleafant  walks  and  plantations,  and  a  fine  cafcade  on  the 
ivater  of  Bran,  which  in  its  \vay  from  the  weftern  hills 
forms  an  aftonilhing  fall  of  150  feet,  called  the  Ruvi- 
hling  Brig,  from  a  narrow  bridge  made  by  the  fall  of 
'  two  rocks  acrofs  the  ftream.  The  pencil  of  Rofa  never 
formed  a  more  horrid  fccne.  The  llream  has  a  fecond 
fall,  which,  ivithout  feeing  the  other,  would  be  deemed 
capital.  Sir  James  Galloway,  mafter  of  requefts  to 
James  VI.  and  Charles  I.  was  created  Lord  Dunkeld 
1645,  whofe  grandfon  James  was  attainted  at  the  Re- 
volution, and  dying  at  the  beginning  of  this  century, 
the  title  became  extinft. 

DUNKERS,  DuNCARDs,  or  Tunhers.  See  Tun- 
k±;ks. 

DUNKIRK,  a  maritime  town  of  the  French  Ne- 
therlands, fituated  in  E.  Long.  2.  28.  N.  Lat.  51.  10. 
and  is  the  moft  eafterly  harbour  on  the  fide  of  France 
which  is  next  to  Great  Britain. — It  ^vas  originally  a 
mean  hamlet,  confilHng  only  of  a  few  fifliermen's 
liuts  :  but  a  church  being  built  there,  it  was  from 
that,  and  from  its  fituation,  which  is  a  fandy  emi- 
nence, called  Dunkirk  ;  dun  ilgnifying,  in  the  old  Gal- 
lic language,  a  hill ;  and  kirk  being  the  old  Fleraifh 
name  for  church. 

About  the  year  960,  Baldwin  earl  of  Flanders, 
thinking  the  fituation  convenient,  enlarged  it  into  a 
kind  of  town,  and  furrounded  It  with  a  wall.  In  the 
year  1322,  Robert  of  Flanders,  who  held  it  as  an  ap- 
pendage, built  a  caftle  for  its  defence  ;  which  was  after- 
■wards  dcmolifued  by  the  revolters  of  Flanders.  Robert 
of  Bar  ei'eiP^ed  a  fortification  round  it,  the  remains  of 
■ivhich  are  vifible  on  the  fide  next  the  harbour.  'I  he 
emperor  Charles  V.  ivho  held  it  as  part  of  Flanders, 
built  another  caftle  to  defend  the  harbour ;  but  this  was 
al.'i)  deraoliihed  foon  afterwards.  In  1558,  the  French, 
under  rjarflial  de  Thermes,  took  Dunkirk  by  ftorm, 
and  aimoft  ruined  the  place  j  the  Spnnii.rds  recovered 
It  f  <;aln  in  about  a  fortnight,  and  put  all  the  French 
to  the  fivord. 

During    a    peace  procured    for  the  Dunkirkers  by 

♦  Philip    II.    of    Spain,    they   rebuilt    their    town    with 

greater  fplcndour  than  before,  and  the  inhabitants  for 

a  long  time  fubfifted    by  privateers  fitted  out  againft 
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the   Dutch ;    and   at  length,    growing    rich    by   thefc   Dunkii 
hoflilitles,  they  fortified  their  town  and  harbour,  and  ^~"v~ 
fitted  out  no  lefs  than   15  fliips  of  war  at  their  own 
charge. 

In  1634,  the  Dunkirkers  agreed  -with  the  inhabi- 
tants  of  Bergues  to  dig  a  canal,  at  their  joint  expence, 
for  a  communication  between  the  two  towns  j  which 
was  fome  time  afterwards  effeded.  By  this  time 
Dunkirk  was  become  the  beft  harbour  the  Spaniards 
pofleffed  in  Flanders,  which  induced  many  foreigners  to 
fettle  there  ;  and  it  being  neceflary  to  enlarge  the  town 
for  their  accommodation,  a  new  fortified  wall  was  built 
at  a  confiderable  diftance  from  the  former.  In  1646, 
it  was  befieged  and  taken  by  the  prince  of  Conde.  In 
i6j2  it  was  retaken  by  the  archduke  Leopold,  then 
governor  of  the  Netherlands.  France  entering  into  a 
treaty  with  England  in  1655,  the  Dunkirkers,  with 
views  of  pecuniary  advantage,  fitted  out  privateers 
againft  both  thefe  powers  :  the  confequence  of  which 
was,  that  the  French,  aftifted  by  Cromwell,  attacked 
and  took  it  ;  and  it  was  put  into  the  hands  of  the  Eng-  - 
lilh,  in  confequence  of  a  treaty  between  them  and  the 
French.  To  the  Englifti  it  was  even  then  of  very  great 
importance  ;  for,  during  the  war  in  which  it  was  taken, 
the  Dunkirkers  had  made  prizes  of  no  lefs  than  250  of 
their  (hips,  many  of  which  were  of  great  value.  They 
therefore  improved  the  fortifications,  and  built  a  cita- 
del;  yet  they  kept  it  only  four  years;  for  in  1662, 
two  years  after  the  Reftoration,  Charles  II.  fold  this 
valuable  acquifition  to  France,  for  the  paltry  fum  of 
?oo,oool.  In  confequence  of  this  fale,  the  town  was 
taken  poflefllon  of  for  the  Trench  king  Louis  XIV.  by 
the  Count  d'Eftrades,  on  the  29th  of  November  1662. 
Louis  having  acquainted  the  celebrated  engineer  Mon- 
fieur  Vauban,  that  he  intended  to  make  Dunkirk  one 
of  the  flrongeft  places  in  Europe,  Vauban  drew  up  a 
plan  with  that  view,  ivhich  was  gradually  executed. 
An  arfenal  was  eredled,  large  enough  to  contain  all  the 
ftorcs  neceflary  for  fitting  out  and  maintaining  a  large 
fleet  of  men  of  war  5  the  fortifications  on  the  land  fide 
were  conftrufted  in  a  manner  that  was  thought  to  ren- 
der them  impregnable ;  and,  towards  the  fea,  the  en- 
trance of  the  harbour  being  properly  formed,  it  was 
fortified  by  the  jetties,  and  the  two  forts  called  Green 
Fort  and  the  Fori  of  Good  Hope  at  their  extremities  •,  the 
famous  riihank  was  alfo  erefled  on  the  fide  of  the  jet- 
ties, and  Fort  Galliard  on  the  other,  to  fecure  the  town. 
Thefe  works  were  all  completed  in  1683  ;  and  in  1685, 
the  whole  circumference  of  the  bafon  was  faced  with 
mafonry,  and  the  keys  completely  formed  :  at  the  fame 
time  care  was  taken  to  build  at  the  entrance  of  this 
bafon  a  fluice,  aimoft  45  feet  wide,  that  the  ftiips  within 
might  be  conftantly  afloat.  In  1689,  the  fort  called 
the  Cornichon,  and  fome  other  works,  were  ccmpleted. 
But  though  30  years  had  been  now  employed  in  im- 
proving the  fortifications  of  Dunkirk,  it  was  not  yet  in 
the  ftate  in  which  Louis  intended  to  put  it  ;  and  there- 
fore, in  1701,  he  caufed  a  new  riibank  to  be  built, 
called  Fort  Blanc. 

At  the  treaty  of  Utrecht,  it  having  been  made  ap- 
pear, that  the  privateers  of  Dunkirk  had,  during  the 
war  then  clofing,  taken  from  the  En;^lifti  no  lefs  than 
1614  prizes  valued  at  1,334,375',  fterling,  it  was 
ftipulated,    that    the     fortifications    of    the    city    and 
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fiort  of  Duiikiik  (liould  be  cntiitly  dcmolidied,  and 
llie  haiboui"  filled  up,  fo  as  never  to  be  v  harbour 
again. 

The  treaty  of  wliich  this  demolition  of  Diuikirk 
vras  an  article,  was  figned  on  the  2Sth  of  A;:'ril  1713; 
but  (he  demolition  did  not  take  place  till  the  Septem- 
ber following,  wlien  the  queen  deputed  Colotiel  Arni- 
flrong  and  Colonel  Clayton  to  overfee  the  execution 
of  the  treaty  as  far  as  concerned  the  works  and  har- 
bour of  Dunkirk. 

Under  the  infpeftion  of  thcfe  gentlemen,  the  places 
of  arms  were  broken  down,  the  ditches  filled  up,  and 
thedcmi-lunes,  baftions,  and  covered  way,  totally  de- 
liroyed  ;  the  citadel  was  razed,  and  the  harbour  and 
balon  filled  up  ;  the  jetties  were  alfo  levelled  with  the 
flrand,  and  all  the  forts  which  defended  the  entrance 
into  the  harbour  were  dcmoliihed.  A  large  dam,  or 
bar,  was  alfo  built  acrofs  the  mouth  of  the  harbour  be- 
tween the  jetties  and  the  town,  by  which  all  communi- 
cation between  the  harbour  and  the  canal,  which  form- 
ed its  entrance,  was  entirely  cut  off.  The  fluices  were 
alfo  broken  up,  and  the  materials  of  them  broken  to 
pieces. 

But  this  was  no  fooner  done,  than  Louis  XIV.  or- 
dered 30,poo  men  to  work  inceffantly  upon  a  new  ca- 
nal, the  canal  of  Mardick,  which  in  a  fliort  time  they 
accomplilhed  ;  by  which  the  harbour  was  rendered  al- 
moft  as  commodious  as  ever  ;  but  in  1 71 7  this  likewife 
was  rendered  unferviceable. 

In  the  year  1723,  during  a  great  florra,  the  fea 
broke  up  the  bar  or  dam,  and  reftored  to  the  Dui\- 
kirkers  the  uie  of  the  harbour  in  a  very  confiderable 
degree. 

In  the  year  1 740,  when  Great  Britain  was  engaged 
in  a  war  with  Spain,  Louis  XV.  fet  about  improving 
the  advantage  which  Dunkirk  had  derived  from  the 
llorm  in  1720,  by  refloring  the  works,  and  repairing 
the  harbour.  He  rebuilt  the  jetties,  and  erefted  new 
forts  in  the  place  of  thofe  which  had  been  deftroyed ; 
and  foon  afterwards  he  efpoufed  the  caufe  of  Spain, 
and  became  a  principal  in  the  war  againll  us. 

But  at  the  peace  of  Aix-la-Chapelle  in  i  748,  it  was 
flipulated,  that  all  the  works  towards  the  fea  ihould  be 
dellroyed  a  fecond  time  ;  yet,  before  the  declaration 
of  the  lall  war,  the  place  was  in  as  good  a  ftate  of 
defence  towards  the  fea  as  it  was  at  any  time  during 
the  war  which  was  concluded  by  the  treaty  of  Aix-la- 
Chaplle. 

DUNSE,  a  market  town  of  Scotland,  in  the  fliire 
of  Mers,  lituated  in  W.  Long.  2.  15.  N.  Lat.  5?.  42. 
It  is  feated  on  a  rifing  ground  in  the  middle  of  the 
(hire,  and  has  a  weekly  market  for  cattle.  It  is  by 
fome  reputed  the  birth-place  of  the  famous  .John  Duns 
Scotus.  A  mile  fouth  of  the  town  is  a  well  of  mineral 
water,  of  great  ufe  as  a  deobttruent  and  antifcorbutic, 
firft  difcovered  in  1 747  by  Dr  Thomas  Simpfon  who 
praflifed  there. 

DUNS  SCOTUS,  JoJin,  a  Francifcan  friar,  common- 
ly called  DoHor  Sublilis,  was  born  in  the  year  i  274  ; 
but  whether  in  England,  Scotland,  or  Ireland,  hath 
long  been  a  matter  of  difpute  among  the  learned  of 
each  nation.  Dempfter,  Mackenzie,  and  other  Scot- 
tiih  writers,  aifert  pofitively  that  he  was  born  at  Dunfe, 
a  town  in  Scotland,  about  15  miles  from  Berwick; 
and,  to  fecure  bam  more  effectually,  Mackenzie  makes 
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him  dcfcended  from  the  Dunfes  in  the  Meis.  Mac-  Dii:^'. 
caghwcll,  an  Iridi  author,  who  wrote  the  life  of  this  D""fl3l>l^ 
Scotus,  proves  him  to  have  been  born  at  Down  in  the  ' 
province  of  Ulrter  in  Ireland  :  but  Leland,  Bale,  Cam- 
den, and  Pit",  afl'ure  us,  that  he  was  born  at  Uunllonc 
in  the  parilh  of  Emildune,  near  Alnwick  in  Northum- 
berland ;  and  this  opinion  is  rendered  probable  by  the 
following  conclufjon  of  his  manufcript  works  in  the 
library  of  IMcrton  college  in  Oxford. — "  Here  end  the 
writings  of  that  fubtile  doilor  of  the  univerfity  of 
Paris,  John  Duns,  who  was  born  in  a  certain  village, 
in  the  parilh  of  Emildune,  called  Dutijloti,  in  the  coun- 
ty of  Northumberland."  We  are  told,  that  when  a 
boy,  he  became  accidentally  known  to  two  Francifcan 
friars ;  who,  finding  him  to  be  a  youth  of  very  extra- 
ordinary capacity,  took  him  to  their  convent  at  New- 
caftle,  and  afterwards  perfuaded  him  to  become  one  of 
their  fraternity.  From  thence  he  was  lent  to  Oxford, 
Vihcre  he  was  made  fellow-  of  Merton  college  and  pro- 
feffbr  of  divinity  ;  and  Mackenzie  fays,  that  not  lets 
than  30,000  Ifudents  came  to  Oxford  to  hear  his  lec- 
tures. His  fame  ivas  now  become  fo  univerfal,  that 
the  general  of  his  order  commanded  him  to  go  to  Pa- 
ris, that  the  iludents  of  that  univerfity  might  alfo  pro- 
fit from  his  leisures.  He  went  to  Paris  in  the  year 
1304,  where  he  was  honoured  firft  with  the  degree  of 
bachelor,  then  of  doftor  of  divinity,  and  in  1^07  tvas- 
appointcd  regent  or  the  divinity  Ichools  :  during  his 
refidence  here,  the  famous  controvcrfy  about  the  Im- 
m.ica/alc  conce/iticiti  of  the  -Jtrgin  Man/  arofe.  Albertus 
Magnus  maintained  that  llie  was  born  in  oripinal  fin.. 
Scotu.i  advanced  200  arguments  in  fupport  of  the  con- 
trary opinion,  and  convinced  the  univerfity  of  Paris 
that  fhe  was  really  conceived  immaculate.  This  im- 
portant nonfenfe,  however,  continued  to  be  difputed  till 
the  year  1496,  after  the  council  of  Bafd,  when  the- 
unlverfity  of  Paris  made  a  decree,  that  no  ftudent,  who 
did  not  believe  the  iinmacnlalc  concc/tlion,  fliould  be  ad- 
mitted to  a  degree.  Our  author  had  not  been  above 
a  year  at  Paris,  when  the  fame  general  of  the  Francif- 
cans  ordered  him  to  remove  to  Cologne  ;  where  he  was 
received  with  great  pomp  and  ceremony  by  the  magi- 
ftrates  and  nobles  of  that  city,  and  where  he  died  of 
an  apoplexy  foon  after  his  arrival,  in  the  )  ear  1308, 
in  the  34th  year  of  his  age.  Some  writers  have  re- 
ported, that  Scotus  was  buried  in  an  epileptic  fit  5  and 
that,  upon  removing  his  bones,  be  appeared  to  have 
turned  himlelf  in  his  coffin.  This  DoSor  Subtilis  was 
doubtlefs  one  of  the  fir;!  wranglers  of  his  time,  admi- 
rably well  verfed  in  fcholatlic  divinity,  and  a  moit  in- 
defatigable fcribbler  5  but  the  misfortune  is,  that  all  his 
huge  volumes  do  not  contain  a  fingle  page  worth  the 
perufal  of  a  rational  being.  He  ■<  as  the  author  of  a^ 
new  iect  of  fchoolmcn  called  Scoti/is  ;  who  oppofed  the* 
opinions  of  the  Thomiils,  h  called  from  St  Thomas. 
Aquinas.  The  reader  will  find  a  more  particular  ac- 
count of  Scotus  in  the  Francifcan  Martyrology,  pub- 
lilhed  at  Paris  in  tfi3S. — He  was  a  moll  voluminous 
writer  ;  his  works  making  I  2  vols  folio,  as  publillied' 
at  Lyons  by  Lui^e  Wadding,  1639. 

DUNSTABLE,  a  town  in  Bedfordfliire,  with  a 
market  on  Wednefdays.  It  is  feated  on  a  chalky  hill  ; 
and  has  ponds  in  the  llrcets,  which  are  never  dry  though  •' 

only  fupplied   with  rain-water.      It  is  remarkable  for 
feveral  good  inns,   it  being  a  great  thofoughfare  on  the 
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Uunllafl-  northern  road.     It  confifts  of  four  ftreets,  interfetling 

each  other  at  right  angles  ;  and  in  the  centre  Hood  one 

,  of  thofe  beautiful  croffes  of  Q^ueen  Eleanor,  which  was 

deftroyed   by  the  enthufiafts    in  the  time  of  the  civil 

-wars.     W.  Long.  c.  29.  N.  Lat.  51.  ;o. 

DUXSTAFFNAGE.     See  Lorne. 

DUNSTAN,  a  famous  faint,  and  archbilhop  of 
Canterbury  :  of  whom  the  monki(h  hillorians  give  us 
the  following  account.  He  was  defcended  from  a  noble 
family  in  Weffex,  and  educated  in  the  abbey  of  Gla- 
llonbury.  Here  he  lludied  fo  hard,  that  it  threw  him 
into  a  violent  fever  uliich  brought  him  to  the  very 
point  of  death.  When  the-  whole  family  were  {land- 
ing about  his  bed,  dilTolved  in  tears,  and  expefting 
every  moment  to  fee  hira  e.\pire,  an  angel  came  from 
heaven  in  a  dreadful  florm,  and  gave  him  a  medicine 
■which  reftored  him  to  perfeft  health  in  a  moment. 
Dunftan  immediately  ftarted  from  his  bed,  and  ran  with 
all  his  fpeed  towards  the  church  to  return  thanks  for 
his  recovery ;  but  the  devil  met  him  by  the  way,  fur- 
rounded  by  a  great  multitude  of  black  dogs,  and  en- 
deavoured to  obftruft  his  paflage.  This  would  have 
frightened  fome  boys  ;  but  it  had  no  fuch  effecl  upon 
Dunftan  ;  who  pronouncing  a  facred  name,  and  bran- 
dilhing  his  ftick,  put  the  devil  and  all  his  dogs  to  flight. 
The  church  doors  being  flmt,  an  angel  took  hira  in 
his  arms,  conveyed  him  through  an  opening  in  the 
roof,  and  fet  him  foftly  down  on  the  floor,  ivhere  he 
performed  his  devotions.  After  his  recovery,  he  pur- 
fued  his  ftudies  witli  the  greateft  ardour,  and  foon  be- 
came a  perfect  mafter  in  philofophy,  divinity,  mufic, 
painting,  writing,  fculpture,  working  in  gold,  filver, 
brafs,  and  iron,  &c.  When  he  was  Hill  very  young 
he  entered  into  holy  orders,  and  was  introduced  by  his 
uncle  Athelm  archbilhop  of  Canterbury  to  King  Athel- 
ftan  j  who,  charmed  with  his  perfon  and  accomplilh- 
ments,  retained  him  in  his  court,  and  employed  him 
in  many  great  affairs.  At  leifure  hours  he  ufed  to  en- 
tertain the  king  and  his  courtiers  with  playing  on  his 
harp,  or  fome  other  mufical  inftrument  ;  and  now  and 
then  he  wrought  a  miracle,  which  gained  him  great 
admiration.  His  old  enemy  the  devil  was  much  of- 
fended at  this,  and  prompted  fome  envious  courtiers  to 
perfuade  the  king  that  his  favourite  was  a  magician, 
which  that  prince  too  readily  believed.  Dunftan  dif- 
covering  by  the  king's  countenance  that  he  had  loft 
his  favour,  and  refolving  to  reilgn  rather  than  be  turn- 
ed out,  retired  from  court  to  another  uncle,  who  was 
biftiop  of  Winchefter.  This  good  prelate  prevailed 
upon  his  nephew  to  forfake  the  world  and  become  a 
monk  ;  after  which  he  retired  to  a  little  cell,  built 
againft  the  church  wall  of  Glaftonbury.  Here  heflept, 
ftudied,  prayed,  meditated,  and  fometimes  amufed  him- 
felf  with  forging  feveral  ufeful  things  in  brafs  and  iron. 
One  evening,  as  he  was  working  very  hufily  at  his 
forge,  the  devil,  putting  on  the  appearance  of  a  man, 
thruft  his  head  in  at  the  window  of  his  cell,  and  alked 
him  to  make  fomething  or  other  for  him.  Dunftan 
was  fo  intent  upon  his  v.ork  that  he  made  no  anfiver  ; 
on  which  the  devil  began  to  fwear  and  talk  obfcenely, 
which  betrayed  the  lurking  fiend.  The  holy  black- 
fmith,  putting  up  a  fecret  ejaculation,  pulled  his  tongs, 
which  were  red  hot,  out  of  the  fire,  leized  the  devil 
with  them  by  the  nofe,  and  fqueezed  him  with  all  his 
Arength )  which  made  his  infernal  majefty  roar  and 
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fcold  at  fuch  a  rate,  that  he  awakened  and  terrified  an  Dunftan. 
the  people  for  many  miles  around.     Thus  far  the  le-  '~^~^'~~^ 
gend. 

Ridiculous  as  ivere  thefe  fiftions,  tliey  ferved,  in 
thofe  times  of  ignorance,  to  procure  Dunftan  a  repu- 
tation which  has  been  confirmed  by  the  authority  of 
feveral  fucceeding  hiftorians.  It  appears  that  tbis 
extraordinary  perfon  was  called  to  court  bv  King  Ed- 
mund, A.  D.  941  ;  who  beftow-ed  upon  him  the  rich 
abbey  of  Glaftonbury,  which  for  his  fake  he  ho- 
noured with  many  peculiar  privileges.  He  enjoyed  a 
very  high  degree  of  the  favour  of  this  prince  during 
his  fliort  reign  of  fix  years  ;  but  he  ftood  much  higher 
in  the  favour  of  his  brother  and  fucceffor  King  Edred, 
to  whom  he  was  confeflbr,  chief  confidant,  and  prime 
minifter.  He  employed  all  his  influence  during  this 
period  of  court  favour  in  promoting  the  intereft  of  the 
monks  of  the  Benedidline  order,  to  which  he  belong- 
ed, and  of  ■(vhich  he  was  a  moft  aflive  and  zealous  pa- 
tron. Having  the  treafures  of  thefe  two  princes,  efpe- 
cially  of  the  laft,  very  much  at  his  command,  he  la- 
viftied  them  away  in  building  and  endowing  monafte- 
ries  for  thefe  monks,  becaufe  alraoft  all  the  old  mona- 
.fteries  were  in  the  poffelTion  of  fecular  canons.  Not 
contented  with  this,  he  perfuaded  Edred  (who  was  a 
bigotted  valetudinary)  to  beftow  fuch  immenfe  treafures 
on  the  churches  and  monafteries  by  his  laft  will,  that 
the  crov\'n  was  ftripped  of  its  moft  valuable  poffef- 
fions,  and  left  in  a  ftate  of  indigence.  This  conduft 
of  Dunftan,  while  he  was  in  power,  rendered  him 
very  odious  to  Edwi,  who  fucceeded  his  uncle  Edred 
A.  D.  95  ?  ;  and  his  rude  behaviour  to  himfelf,  and 
his  beloved  queen  Elgiva,  railed  the  refentment  of 
that  prince  fo  high,  that  he  deprived  hira  of  all  his 
preferments,  and  drove  him  into  exile  *.  The  ba-  *  See  J^j- 
niftiment  of  Dunftan,  the  great  patron,  or  (as  Malmf-/anJ,  N"  57 
bury  calls  him)  the  prince  of  monks,  was  a  fevere  blow 
to  that  order,  who  were  expelled  from  feveral  monafte- 
ries ;  which  were  made  the  impure  ftables  (according 
to  the  fame  author)  of  the  married  clergy.  But  their 
fufferings  were  not  of  long  continuance.  For  Edgar 
the  younger  brother  of  Edwi,  having  railed  a  fuccefs- 
fiil  rebelhon  againft  his  unhappy  brother,  and  ulurped 
all  his  dominions  on  the  north  fide  of  the  river  Thames, 
recalled  Dunftan,  and  gave  him  the  bilhopric  of  Wor- 
celter,  A.  D.  9  !;j.  From  this  moment  he  was  the  chief 
confidant  and  prime  minifter  of  King  Edgar,  who  be- 
came fole  monarch  of  England  A.  D.  959,  by  the 
death  of  his  elder  brother  Edwi.  In  the  following 
year  Dunftan  was  railed  to  be  archbilhop  of  Canter- 
bury ;  and  being  thus  poffeffed  of  the  primacy,  and  af- 
furtd  of  the  royal  fupport  and  afliftance,  he  prepared 
to  execute  the  grand  defign  which  he  had  long  medi- 
tated, of  compelling  the  fecular  canons  to  put  away 
their  wives  and  become  monks  ;  or  of  driving  them 
out  and  introducing  Benedidine  monks  in  their  room. 
Whh  this  view  he  procured  the  promotion  of  Ofwald 
to  the  fee  of  Worcefter,  and  of  Ethelwald  to  that  of 
Winchefter  ;  two  prelates  who  were  monks  themlelves, 
and  animated  with  the  moft  ardent  zeal  for  the  ad- 
vancement of  their  order.  And  thefe  three  great  cham- 
pions of  the  order  found  means,  by  their  arts  and  in- 
trigues, in  the  courfe  of  a  few  years,  to  fill  no  fewer 
than  48  monafteries  with  Benedictines.  But  on  the 
death  of  Edgar  in  975  they  received  a  check.     The 

fufferings 


DUN 


[     3^S     ] 


13     U     P 


Oiinftan.  fufferiiigs  of  the  perfecuted  canons  had  excited  much 
"~"^v— -*  compaflion  ;  and  many  of  the  nobility,  who  had  been 
overawed  by  the  power  and  zeal  of  the  late  king,  now 
efpoufed  their  caufe  and  promoted  their  relloration. 
Elferc  duke  of  Mercia  drove  the ,  monks  by  force  out 
of  al!  the  monafteries  hi  that  exteniive  province,  and 
brought  back  the  canons,  with  their  wives  and  chil- 
dren ;  while  Elfwin  duke  of  Eaft  Anglia,  and  Brith- 
not  duke  of  Ellex,  raifed  their  troops  to  protecl  the 
monks  in  thei'e  countries.  To  allay  thefe  commotion'?, 
feveral  councils  were  held  :  in  which  Dunllan  was  lo 
hard  pulLed  by  the  fccular  canons  and  their  friends, 
that  he  was  obliged  to  praflife  fome  of  his  holy  llra- 
tagems  J  and  finally,  by  dint  of  miracles,  overcame  all 
•  See  Sr.g-   oppofition  *. 

/<r«</,  N'»64.  St  Dunftan  died  A.  D.  §88,  in  the  64th  year  of 
his  age,  having  held  the  bilhopric  of  London,  toge- 
ther with  the  archbifliopric  of  Canterbury,  about  27 
vears.  As  this  prelate  was  the  great  rellorer  and  pro 
moter  of  the  monaftic  inilitutions,  the  grateful  monks, 
who  were  almoft  the  only  hiftorians  of  thofe  dark  ages, 
have  loaded  him  with  the  moll  extravagant  prailes,  and 
reprefentcd  him  as  the  greatell  wonder-worker  and 
highell  favourite  of  heaven  that  ever  lived.  To  fay 
nothing  of  his  many  conllifts  with  the  devil,  in  which 
he  often  belaboured  that  enemy  of  mankind  moll;  fevere- 
ly,  the  following  Ihort  ftory,  which  is  told  Nvith  great 
exultation  by  his  biographer  Olhern,  will  give  the  read- 
er lome  idea  of  the  aftoniihing  impiety  and  impudence 
ot  thofe  monks,  and  of  the  no  lels  aftoniihing  blindnefs 
IT  and  credulity  of  thofe  unhappy  times.     "  The  moft  ad- 

K,  mirable,    the    moll    inellimable  Father  Dunftan   (fays 

that  author),  whofe  perfeflions  exceeded  all  human 
imagination,  was  admitted  to  behold  the  mother  of 
God  and  his  own  mother  in  eternal  glory  ;  for  before 
his  death  he  was  carried  up  into  heaven,  to  be  prefent 
al  the  nuptials  of  his  own  mother  with  the  Eternal 
King,  which  were  celebrated  by  the  angels  with  the 
moft  fivcet  and  joyous  fongs.  When  the  angels  re- 
proached him  for  his  filence  on  this  great  occafion,  fo 
honourable  to  his  mother,  he  excufed  himfelf  on  ac- 
count of  his  being  unacnuainted  with  thofe  fweet  and 
heavenly  ftrains  ;  but  being  a  little  inllruded  by  the 
angels,  he  broke  out  into  this  melodious  fong,  O  King 
and  Ruler  of  nations,"  &c.  It  is  unnecefl'ary  to  make 
any  comment  on  this  moft  (hocking  ftory. 

The  violent  and  too  fuccelsful  zeal  ot  Dunftan  and 
his  afibciates,  in  promoting  the  building  and  endowing 
fo  great  a  number  of  houfes  for  the  entertaimnent  of 
ufelefs  monks  and  nuns,  was  very  fatal  to  their  coun- 
try :  for  by  this  means  a  fpirit  jf  irrational  unmanly 
fuperftition  was  diffufed  amongft  the  people,  which 
debafed  their  minds,  and  diverted  them  from  nobler 
purfuits ;  and  a  very  great  proportion  of  the  lands  of 
England  being  put  into-  hands  who  contributed  no- 
thing to  its  defence,  rendered  it  an  eafy  prey,  firft  to 
the  iniulting  Danes,  and  afterwards  to  the  viiflorious 
Normans. 

DUNUM,  a  Celtic  term,  denoting  a  hill  or  emi- 
nence, and  which  often  concurs  to  form  the  names  of 
towns,  to  fignify  their  high  lituation,  places  of  ftrength 
or  citadels  5  hills  or  eminences  being  adapted  to  fuch 
ilruftures.     See  Dun. 

DuNUM  (Ptolemy),  a  town  of  Ireland  ;  now  thought 
Vol.  VII.  Part  I. 


to  be  D'/zvn  or  Doivn-Palrict,  in  the  county  of  Down. 
W.  Long.  5.  57.  N.  Lat.  54.  23. 

D  UO,  in  Mtific,  a  fong  or  compofition,  to  be  perform- 
ed on  two  parts  only  ;  one  fung,  the  other  played  011 
an  inftrumenl,  or  by  two  voices. 

Duo  is  alio  when  two  voices  fing  different  parts,  as 
accompanied  with  a  third,  which  is  a  thorough  bafs. 
It  is  fcldora  that  unifons  and  oflaves  are  ufed  in  duos, 
except  at  the  beginning  and  end. 

DUODECIMA,  i.i  Mufc,  is  the  twelfth  or  the  fifth 
doubled. 

DUODENUM.     See  Anatomy  Index. 

DUPIN,  Lewis  Ellis,  a  learned  doflor  of  the 
Sorbonne,  and  one  of  the  greatell  critics  of  his  time, 
efpecially  in  ecclcliaftical  matters,  was  born  at  Paris  in 
1657.  When  he  publilhed  the  firft  volume  of  his  Bi- 
bliolkeqnc  Univerfel/e  des  Auteurs  Ecc/e/iq/llques,  i\\ 
1686,  the  liberty  with  which  he  treated  lome  eccle- 
liallical  writers  gave  fuch  offence,  that  M.  de  Harlay, 
archbilhop  of  Paris,  obliged  Dupin  to  retraft  many 
propoiitions,  and  fuppreffed  the  work.  He  was  never- 
thelefs  iuffered  to  continue  it,  by  altering  the  title 
from  Biblioiheque  Utiiverfelle  to  Bibliotheqite  Nouvelle. 
This  great  undertaking,  continued  in  feveral  fucceflive 
volumes,  though  fulEcient  to  occupy  the  life  of  an  or- 
dinary man,  did  not  hinder  M.  Dupin  from  obliging 
the  world  with  feveral  other  works.  He  ^vas  a  man 
of  prodigious  reading  ;  and  had  an  eafy  happy  way  of 
writing,  with  an  uncommon  talent  at  analyzing  the 
works  of  an  author  \  which  makes  his  Ecclefiaftical 
Bibliotheque  fo  valuable.  M.  Dupin  was  profeflbr  of 
philofophy  in  the  royal  college  :  but  was  banilhed  fome 
time  from  the  chair  to  Chatelherault,  on  account  of  the 
famous  Cas  de  Conjcknce ;  but  was  reftored,  and  died 
in  I  71 9. 

DUPLE,  among  mathematicians,  denotes  the  ratio 
of  2  to  I.  Thus  the  ratio  of  8  to  4  is  duple,  or  as  2 
to  I. 

Sub-DufiK  Ratio,  is  juft  the  reverfe  of  the  former,  or 
as  I  to  2.      Such  is  4  to  8,  or  6  to  i  2. 

DUPLICATE,  among  lawyers,  denotes  a  copy  of 
any  deed,  writing,  or  account.  It  is  alfo  ufed  for  the 
fecond  letters-patent,  granted  by  the  lord  chancellor 
in  a  cafe  wherein  he  had  before  done  the  fame.  Alfo 
a  fecond  letter  written  and  fent  to  the  fame  party  and 
purpofe  as  a  former,  for  fear  of  the  firft's  mifcarrying, 
is  called  a  Du/>hcate. 

DvrLicATE  Profioriion  or  Ratio.     See  Ratio. 

DUPLICATION,  in  general,  fignlfies  the  doub- 
ling of  any  thing,  or  multiplying  of  it  by  2  :  alfo  the 
folding  of  any  thing  back  again  on  itfelf. 

DUPLICATURE,  among  anatomifts,  a  term  ufed 
to  denote  the  folds  of  any  membrane  or  veflel :  thus 
we  fay,  the  duplicatures  of  the  intejlines,  peritoneum, 
&c. 

DUPONDIUS,  in  antiquity,  a  weight  of  two 
pounds,  or  money  of  the  value  of  two  affes.     See  As. 

As  the  as  at  firft  weighed  juft  a  pondo  or  libra,  the 
dupondius  then  weighed  two  ;  and  hence  the  name. 

And  though  the  weight  of  the  as  was  afterwards 
diminifhed,  and  of  confequence  that  of  the  dupondius 
alfo,  yet  they  ftill  retained  the  denomination.  See 
Pound  and  Libra. 

PUPPA,  Brian,  a  learned  Englifh  bifhop,  bom  in 
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Ourandus  I5S9  at  Lewilharn  in  Kent,  of  which  place  his  father 
was  theii  vicar.  In  1634,  he  was  inllituted  chancellor 
J  of  the  church  at  Sarum,  and  foon  after  made  chaplain 
to  Charles  I.  He  was  appointed  tutor  to  Cliarles 
prince  of  Wales,  and  his  brother  James  duke  of  York  ; 
was  made  bifliop  of  Chicheiler ;  and  in  1641  tranflated 
to  Salilbury,  though  the  confulions  that  lollo%ved  de- 
prived him  of  all  benefit  trom  his  promotion.  Charles  I. 
held  him  in  high  clleem,  and  he  is  faid  to  have  affifted 
the  king  in  compofing  the  EHon  Baji/ihe.  On  the  Re- 
lloration  he  was  made  billion  of  Winchefter,  and  lord 
high  almoner  ;  but  died  in  1662.  He  bequeathed  large 
iums  to  charitable  purpofes ;  and  publilLcd  a  few  fcr- 
mons,  with  other  religious  pieces. 

DURANDUS,  William,  born  at  PuimoiiTion  in 
Provence,  in  the  1 3th  century,  was  one  of  the  mofb 
knowing  lawyers  of  his  time.  Pope  Martin  made  him 
one  of  his  nuncios,  and  then  bilbop  of  Mende  and  Lan- 
guedoc.  His  Speculum  "Juris  gave  him  the  name  of 
Speculator ;  his  fecond  piece  was  Rattonnle  dsvinorum 
officiorum.,  containing  eight  books.  He  wrote  feveral 
others. 

DURANTA,  in  Botany,  a  genus  of  plants,  be- 
longing to  the  didynamia  clafs,  and  in  the  natural  me- 
thod ranking  under  the  40th  order,  Perfonatce.  See 
EoT.'VNY  Index. 

DURATION,  an  idea  we  get  by  attending  to  the 
fleeting  and  perpetual  perilhing  parts  of  fucceffion.  See 
Metaphysics. 

Duration,  as  marked  by  certain  periods  and  mea- 
fures,  is  what  we  molt  properly  call  time.     See  Time. 

Duration  of  Aciion,  according  to  Ariftotle,  is  con- 
fined to  a  natural  day  in  tragedy  ;  but  the  epopea,  ac- 
cording to  the  fame  critic,  has  no  fixed  time.  See 
Poetry. 

DURER,  Albert,  defcended  of  an  Hungarian 
family,  and  born  at  Nuremberg  in  1471,  w'as  one  of 
the  beft  engravers  and  painters  of  his  age.  He  was  at 
the  lame  lime  a  man  of  letters  and  a  philofopher  ;  and 
he  was  an  intimate  friend  of  Erafmus,  who  re\'ifed  iome 
of  the  pieces  which  he  publiihed.  He  was  a  man  of 
bulinels  alfo,  and  for  many  years  the  leading  magilfratc 
ot  Nuremberg.  Though  not  the  inventor,  he  v.-as  one 
of  the  firft  improvers  of  the  art  of  engraving ;  and  he 
bethought  himfelf  of  working  alfo  in  wood,  for  expe- 
dition, having  an  inexhaulHble  fund  of  defigns.  In 
many  of  thofe  prints  which  he  executed  on  copper,  the 
engraving  is  elegant  to  a  great  degree.  His  Hell-Scene 
particularly,  which  was  engraved  in  the  year  IJ13, 
is  as  highly  finilhed  a  print  as  ever  was  engraved,  and 
as  happily  executed.  In  his  w-ooden  prints  too  we  are 
furprifed  to  fee  fo  much  meaning  in  fo  early  a  mailer  ; 
the  heads  fo  well  marked,  and  every  part  io  well  exe- 
cuted.— This  artilf  feems  to  have  underftood  the  prin- 
ciples of  defign.  His  compofition,  too,  is  often  plcal- 
ing  ;  and  his  drawing  generally  good.  But  he  knows 
Tery  little  of  the  management  of  light ;  and  flill  lefs  of 
grace  :  and  yet  his  ideas  are  purer  and  more  elegant 
than  we  could  have  fuppofed  from  the  awkward  arche- 
^pcs  which  his  country  and  education  aiforded.  In  a 
word,  he  was  certainly  a  man  of  a  very  extenfiv*  geni- 
us ;  and,  as  Vafari  remarks,  would  have  been  an  ex- 
traordinary artift,  if  he  had  had  an  Italian  inftead  of 
a  Gerroan  education.     His  prints  are  very  numerous. 


They  were  much  admired  in  his  own  lifetime,  and 
eagerly  bought  up  ;  \\  hich  put  his  wife,  ^vho  was  a  teaf- 
ing  woman,  upon  urging  him  to  fpend  more  time  upon 
engraving  than  he  was  inclined  to  do.  He  was  rich  ; 
and  chofe  rather  to  praflife  his  art  as  an  amufement 
than  as  a  bufinefs.     He  died  in  the  year  1527. 

DURESSE,  HARDSHIP,  in  Laiv,  is  where  a  perfon 
is  kept  in  prifon  or  reftrained  of  his  liberty,  contrary 
to  order  of  law  ;  or  is  threatened  to  be  killed,  maimed, 
or  beaten.  In  which  cafe,  if  a  perfon  fo  in  prifon, 
or  in  fear  of  iuch  threats,  make  any  fpeciality  or  ob- 
ligation, by  reafon  of  fuch  imprifonment  or  threats, 
fuch  deed  is  void  in  law  ;  and  in  an  aftion  brought  on 
fuch  fpecialty,  the  party  may  plead,  that  it  was  brought 
by  dureffe. 

D'URFEY,  Thomas,  an  eminent  Englifli  fatirifl 
and  fongiier,  whofe  name,  though  as  well  known  as 
that  of  any  writer  extant,  yet  there  are  very  few  parti- 
culars of  his  life  to  be  collefled.  He  was  born  in 
Devonlhire  ;  but  when,  where,  or  of  what  family,  are 
all  uncertain.  He  was  bred  to  the  law,  which  he  for- 
iook  for  the  more  agreeable  employment  of  writing 
plays  and  longs  ;  and  the  latter  he  had  fo  happy  a  ta- 
lent both  of  writing  and  fmging,  that  he  received  many 
favours  from  perfons  of  quality  on  that  account.  Even 
crowned  heads  did  not  difdain  liis  company.  The 
writer  of  the  Guardian,  N°  67.  tells  us,  he  remem- 
bered to  have  feen  Charles  II.  leaning  on  Tom  D'Ur- 
fey's  flioulder  more  than  once,  humming  over  a  fong 
with  him.  This  indeed  was  not  extraordinary  in  fo 
merry  a  monarch  •,  but  even  the  phlegmatic  King  Wil- 
liam could  relax  his  mufcles  on  hearing  him  fing.  He 
was  certainly  by  all  accounts  a  cheerful,  honeft,  good- 
natured  man  ;  but  as  this  charadler  does  not  include 
prudence,  D'Urfey  grew  poor  as  he  grew  old  :  and 
prevailing  on  the  managers  of  the  playhoufe  to  aft  his 
comedy  of  the  Plotting  Sijlers  for  his  benefit,  Mr  Ad- 
dilon  wrote  the  above-mentioned  paper  in  the  Guardian, 
with  another,  N°  82.  reprefenting  him  in  a  good-hu- 
moin-ed  light,  to  procure  him  a  full  houfe.  He  died 
very  old,  in  1723. 

DURHAM,  Bishopric  OF,  one  of  the  counties  of 
England.  Before  the  arrival  of  the  Romans  it  was 
included  in  the  Britilh  principality  of  the  Brigantes, 
and  after  their  arrival  made  part  of  the  province  of 
Maxima  Citfarienfis.  During  the  Heptarchy  it  made 
part  of  the  kingdom  of  Northumberland,  the  jth  efia- 
blillied,  which  began  in  547,  and  ended  in  827,  having 
been  governed  by  3 1  kings.  It  v/as  not  mentioned 
by  Alfred  in  his  divifion  of  counties,  being  at  that 
time  confidered  as  a  part  of  Yorklhire.  At  prelent  it 
is  included  in  the  northern  circuit,  in  the  province  of 
York  •,  and  is  a  diocefe  and  principality  under  the  go- 
vernment of  its  own  bifhop,  being  a  county  palatine, 
the  fecond  in  rank,  and  the  richefl  in  England.  It  is 
bounded  on  the  north  by  Northumberland,  on  the  fouth 
by  Yorkfliire,  on  the  eaft  by  the  North  fea,  and  on  the 
well  by  Cumberland.  It  is  39  miles  long,  ^^  broad, 
and  107  in  circumference;  containing  410,000  fquare 
acres,  or  758  fquare  miles;  with  97,000  inhabitants, 
80  parifhes,  21  vicarages,  one  city  (Durham),  and  9 
market  towns,  viz.  Stockton,  Sunderland,  Barnard- 
Caftle,  Darlington,  Stanhope,  Hartlepool,  Aukland, 
Staindrop,  and  Marwood  ;  befides  223  villages.     It  is 
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divided  into  4  wards,  fends  4  members  to  parliament, 
'  pays  three  portions  of  the  land  tax,  and  provides  400 
of  the  national  militia.  It  has  2  l  parks,  4  caftles,  and 
20  bridges,  with  the  rivers  Tees,  Tine,  Were,  Tame, 
Lune,  Darwent,  Gauntlefs,  Skern,  &c.  and  the  Lune 
and  Teefdale  forefts.  Its  principal  produfts  are  lead, 
coals,  iron,  corn,  muftard,  fait,  glafs,  fine  ale,  with 
excellent  butter  and  falmon.  The  foil  is  various ; 
the  fouth  is  rich,  but  the  weftern  parts  rocky  and 
moorllh. 

Durham,  as  already  obferved,  is  a  county  pala- 
tine, governed  by  the  bilhop,  who  had  formerly  great 
prerogatives.  He  had  power  to  create  barons,  ap- 
point judges,  convoke  parliaments,  raife  taxes,  and 
coin  money.  The  courts  of  julllce  were  kept  in  his 
name  ;  and  he  granted  pardons  for  trefpaffes,  aliena- 
tions, rapes,  murders,  and  felonies  of  every  denomi- 
nation. He  erefled  corporation;,  granted  markets 
and  fairs,  created  officers  by  patent,  was  lord  admiral 
of  the  feas  and  waters  within  the  county  palatine  : 
great  part  of  the  lands  were  held  of  the  fee  in  capitc. 
In  a  word,  he  exercifed  all  the  power  and  jurifdltlion 
of  a  fovereign  prince.  How  and  at  what  period 
thefe  prerogatives  were  obtained,  it  is  not  eafy  to 
determine.  Malmfbury  fays,  the  lands  were  granted 
by  King  Alfred,  who  likewife  made  the  church  a  fanc- 
tuary  for  criminals.  This  fee  was  anciently  called 
the  patrlmonij  of  Si  Cuthbert,  who  had  been  bifliop  of 
Landisfarne  or  Holy  Ifland  near  Berwick.  His  bones 
being  transferred  to  Durham,  were  long  efteemed  as 
precious  relics  ;  and  the  people  of  the  county  confi- 
dered  themfelves  as  Halwerk  men,  exeinpted  from  all 
other  but  holy  work,  that  is,  the  defence  of  St  Cuth- 
bert's  body.  Certain  it  is,  they  pretended  to  hold 
their  lands  by  this  tenure  •,  and  refufed  to  ferve  out 
of  the  county  either  for  the  king  or  bifliop  :  but  King 
Edward  I.  broke  through  thefe  privileges,  and  cur- 
tailed the  prerogatives  of  the  bifhops,  which  were  Itill 
further  abridged  by  Henry  VIII.  Neverthelefs,  the 
bifhop  is  Hill  earl  of  Sadberg,  a  place  in  this  county 
which  he  holds  by  barony.  He  is  Iheriff  paramount, 
-jnd  appoints  his  own  deputy,  who  makes  up  his  audit 
'q  him,  inllead  of  accounting  to  the  exchequer.  He 
has  all  the  forfeitures  upon  outlawries  :  and  he  and 
his  temporal  chancellor  aft  as  juftices  of  the  peace 
for  the  county  palatine,  which  comprehends  Creke 
in  Yorkfiiire,  Bedlington,  Northam,  and  Holy  Illand, 
in  Northumberland  ;  the  inhabitants  of  thefe  places 
having  the  benelit  of  the  courts  at  Durham.  The 
judges  of  alTize,  and  all  the  officers  of  the  court,  have 
ftill  their  ancient  falaries  from  the  biffiop  ;  and  he  con- 
ilitutes  the  ftanding  officers  by  his  letters  patent.  He 
has  the  power  of  prefiding  in  perfon  in  any  of  the 
courts  of  judicature.  Even  when  judgment  of  blood 
is  given,  this  prelate  may  fit  in  court  in  his  purple 
robes,  though  the  canons  forbid  any  clergyman  to  be 
prefent  in  fucli  cafes  :  hence  the  old  faying,  Solum 
Dunelmenfe  Jlola  jus  dicet  et  enfe.  It  was  not  till  the 
reign  of  Charles  II.  that  the  bifliopric  fent  reprefenta- 
tives  to  parliament. 

Durham,  the  capital  of  the  above-mentioned  county, 
is  fituated  in  W.  Long.  i.  14.  N.  Lit.  ^4.  53.  It 
ilands  on  a  hill  almoll  furrounded  by  the  river  Were  ; 
and  is  confiderable  for  its  extent  and  the  number  of  its 
inhabitants,  as   well   as  for   being   the   fee   or   feat   of 
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the  bithop,  who  is  lord  paramount.  It  ftand?  about  Diit'.an». 
280  miles  north  from  London  j  being  remarkable  for  ~— v~-~ 
the  falubrity  of  its  air,  and  the  abundance  and  cheap- 
nefs  of  its  provifions.  Thefe  clrcuniltances  have  indu- 
ced a  great  deal  of  good  company  to  take  up  their  re- 
fidence  at  Durham,  which  is  ftill  further  animated  by 
the  prefence  and  court  of  the  bilhop  and  his  clergy. 
The  town  is  faid  to  have  been  built  about  70  years 
before  the  Roman  conqued,  on  occalion  of  bringing 
hither  the  body  of  St  Cutlibert.  It  was  fiiil  incor- 
porated by  King  Richard  I.  but  Q^ueen  Elizabeth  ex- 
tended its  privileges.  At  length,  in  the  year  1684,  it 
obtained  a  charter  ;  in  confcquence  of  which,  it  is  now 
governed  by  a  mayor,  12  aldermen,  M  common  coun- 
cil men,  with  a  recorder  and  inferior  olTicers.  Thele 
can  hold  a  court  leet  and  court  baron  within  the  city  ; 
but  under  the  (lyle  of  the  bilhop,  who,  as  count  pala- 
tine, appoints  a  judge,  fteward,  ihcrlfts,  and  other  in- 
ferior magiftrates.  The  mayor  and  alderman  :ilfo  keep 
a  pie  pouldres  court  at  their  fairs,  and  pay  a  yearly  toll 
to  the  bifliop.  They  have  a  weekly  market  on  Saturday, 
and  three  annual  fairs.  Durham  is  about  half  a  mile 
in  length,  and  has  been  by  Ibme  compared  to  the  fi- 
gure of  a  crab,  the  market  place  exhibiting  the  body, 
and  the  claws  being  reprcfented  by  the  lireets,  which 
bend  according  to  the  courfe  of  the  river,  which  almoit 
furrounds  one  part  of  the  city.  They  are,  moreover, 
dark  and  narrow  5  and  fome  of  them  lying  on  the  ac- 
clivity of  a  fteep  hill,  are  very  difficult  and  dangerous 
to  wheel  carriages.  The  houfes  are  in  general  llrong 
built,  but  neither  light  nor  elegant.  The  moft  remark- 
able edifices  are  the  cathedral,  with  'ay.  other  churches, 
three  Handing  in  the  city,  and  as  many  in  the  fuburbs  ; 
the  college  ;  the  callle,  or  bifhop's  palace  ;  the  tolbooth 
near  St  Nicholas's  church  ;  the  crofs  and  conduit  in  the 
market  place  •,  -with  two  bridges  over  the  Were.  The 
cathedral  was  begun  by  Bitliop  Carilepho  in  the  nth 
century.  It  is  a  large,  magnificent,  Gothic  ftruc- 
ture,  411  feet  long,  and  80  in  breadth,  having  a  crofs 
alfie  in  the  middle  170  feet  in  length,  and  two  fmaller 
aifles  at  each  end.  On  the  fouth  fide  is  a  fine  cloifler  ; 
on  the  eaft,  the  old  libraiy,  the  chapter  houfe  and 
part  of  the  deanery  ;  on  the  weft,  the  dormitory,  under 
which  is  the  treafury  and  chantry  ;  and  on  the  well 
fide  is  the  new  library,  an  elegant  building  begun  by 
Dean  Sudbury  about  70  years  ago,  on  the  fpot  where 
flood  the  old  refeftory  of  the  convent.  The  middle 
tower  of  the  cathedral  is  212  feet  high.  The  whole 
building  is- arched  and  fupported  by  huge  pillars.  Se- 
veral of  the  windows  are  curiouily  painted  ;  and  there 
is  a  handfome  fcreen  at  the  entiance  into  the  choir. 
Sixteen  biffiops  are  interred  in  the  chapter  houfe,  which 
is  75  feet  long,  and  33  broad,  arched  overhead,  with  a 
magnificent  feat  at  the  upper  end  for  the  inllalment  of 
the  bifliops.  The  confiflory  is  kept  in  the  chapel  of 
weft  aifle  called  Galilee,  which  %vas  built  by  Bilhop  Pub- 
fey,  and  had  formerly  16  altars  for  women,  as  they 
were  not  allowed  to  advance  farther  than  the  line  of 
marble  by  the  fide  of  the  font  j  here  likewife  are  de- 
pofited  the  bones  of  the  venerable  Bede,  whofe  eulogium 
is  written  on  an  old  parchment  fcroll  that  hangs  over 
his  tomb.  The  long  crofs  aifle  at  the  extremity  of  the 
church  was  formerly  diflinguiflied  by  nine  altars,  four 
to  the  north,  and  four  to  the  fouth,  and  the  moll  mag- 
nificent in  the  middle  dedicated  to  the  patron  St  Cuth- 
3  C  2  bert, 
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Durham,  bert,  uhofe  rich  fluine  was  in  tliis  quarter,  formerly 
'—~^r~~'  much  frequented  by  pilgrims.  The  church  is  poflefTed 
of  fome  old  records  relating  to  the  affairs  of  Scotland, 
the  kings  of  which  were  great  benefaflors  to  this  ca- 
thedral. The  ornaments  here  ufed  for  admlniftering 
the  divine  offices,  are  faid  to  be  richer  than  thofe  of 
any  other  cathedral  in  England.  Before  the  Reformation, 
it  vvas  diftinguilhed  by  the  name  Ecclefm  fanfl<.e  Marie 
et  fanEii  Cutlihcrti ;  but  it  obtained  the  appellation  of 
Ecclepa  catliedralis  Citrijli  et  bealee  MarLc,  in  the  reign 
of  Henry  VIII.  who  endowed  the  deanery  with  12 
prebendaries,  1 2  minor  canons,  a  deacon,  fubdeacon, 
16  lay  finging  men,  a  fchooiraafter  and  ulUer,  a  ma- 
fter  of  the  choir,  a  divinity  reader,  eight  almhnen,  1 8 
fcholars,  10  chorillers,  two  vergers,  two  porters,  two 
cooks,  two  butlers,  and  two  facrillans.  On  the  fouth 
fide  of  the  cathedral  is  the  college  •,  a  fpacious  court 
formed  by  the  houfes  of  the  prebendaries,  who  are 
richly  endowed  and  extremely  well  lodged.  Above 
the  college  gate,  at  the  eail  end,  is  the  exchequer  ; 
and  at  the  weft,  a  large  hall  for  entertaining  flrangers, 
with  the  granary  and  other  olfices  of  the  convent.  The 
college  fchool,  with  the  mailer's  houfe,  ftands  on  the 
north  fide  cf  the  cathedral.  Between  the  churchyard 
and  caftle  is  an  open  area  called  the  [<alace  green;  at 
the  weft  end  of  which  ftands  the  fliire  hall,  where  the 
aHizes  and  feflions  are  held  for  the  county.  Hard  by 
is  the  library  built  by  Bilhop  Cofin  ;  together  with  the 
exchequer  raifed  by  Eilhop  Ncvil,  in  which  are  kept 
the  offices  belonging  to  the  county  palatine  court. 
There  is  an  hofpital  on  the  eaft,  endowed  by  Bilhop 
Cofin,  and  at  each  end  of  it  are  two  fchools  founded 
by  Bilhop  Langley.  On  the  north,  is  the  caftle  built 
by  William  the  Conqueror,  and  afterwards  converted 
into  the  biffiop's  palace,  the  outward  gate  of  which  is 
at  prefent  the  county  gaol. 

The  city  confifts  of  three  manors  ;  the  biffiop's  ma- 
nor, containing  the  city  liberties  and  the  bailey,  held 
-  of  him  by  the  iervice  of  caftle  guard  ;  the  manor  of  the 
dean  and  cliapter,  confifting  of  the  Elvet's  crofs-gate, 
fouth-gate  ftreet  ;  and  the  manor  of  Gilligate,  former- 
ly belonging  to  the  diifolved  hofpital  of  Kepyar  in  this 
neighbourliood,  but  granted  by  Edward  VI.  to  John 
Cockburn,  lord  of  Ormiftoun,  and  late  in  the  poffeffion 
of  .Tohn  Tempeft,  Efq. 

The  bilhopric  of  Durham  is  deemed  the  richeft  bi- 
fhopric  in  the  kingdom  ;  and  the  prebends  are  fre- 
quently ftyled  the  Golden  Prebends  of  Durham.  The 
diocefe  contains  the  whole  counties  of  Durham  and 
Northumberland,  except  the  jurifdiftion  of  Hexham  in 
the  latter.  It  hath  alfo  one  parifli  in  the  county  of  Cum- 
berland :  making  in  the  whole  135  pariffies,  whereof 
87  are  impropriate.  The  fee  is  valued  in  the  king's 
books  at  2821 1.  IS.  5:[d.  but  is  faid  to  be  worth  about 
ten  times  that  fum  annually.  The  clergy's  tenths  a- 
mount  to  38  si.  5s.  6\d.  It  has  two  archdeacons,  viz. 
of  Durham  and  Northumberland.  This  fee  hath  given 
to  the  cliurch  of  Rome  eight  faints  and  one  cardinal  ; 
and  to  the  Englilh  nation  one  lord  chief  juflice,  five 
lord  chancellors,  three  lord  treafurcrs.  one  principal  fe- 
cretary  of  ftate,  one  chancellor  to  the  univerfity  of  Ox- 
ford, and  two  mafters  of  the  rolls. 

In  the  neighbourhood  of  this  city  is  Nevil's  crofs, 
famous  for  the  battle  fought  in  the  year  1346,  againft 


David   II.  king  of  Scotland,   who   was  defeated  and 
taken  prifoner. 

DURIO,  a  genus  of  plants  belonging  to  the  poly- 
adelphia  clafs.      See  Bot.^N'Y  Index. 

DURNIUM,  or  DuRNOVARiA,  a  town  of  the  Du- 
rotrlges  in  Britain ;  now  Dorchefter,  the  capital  of 
Dorlctffiirc,  on  the  Frome. 

DUROBRIVjE,  in  Ancient  Geography,  a  town  of 
the  Catyeuchlani  in  Biitain.  Now  in  ruins,  which  lie 
on  the  Nen,  between  Caller  and  Dornford,  in  North- 
amptonlhire,  on  the  borders  of  Huntingdon. 

Djrobriv.^C,  or  Durocoirivce,  a  toivn  of  the  Trino- 
bantes,  in  Britain  ;  whofe  ruins  are  fituated  between 
Flamftead  and  Redburn,  in  Hertfordffiire. 

DUROBRIVES,  25  miles  to  the  weft  of  Durover- 
num,  or  Canterbury ;  from  which  it  appears  to  be 
Rocherter  town  :  confirmed  by  the  charter  of  founda- 
tion of  the  chuich,  in  which  it  is  called  DuroLrevir, 

DUROCASES,  Dur(x;assium,  Durocass^e,  and 
DuROtASiliS,  a  town  of  the  Carnutes  in  GalUa  Celtica  ; 
now  Dreux.      See  DruiDjE. 

DUROCORNOVIUM,  in  Ancient  Geographij,  a 
toivn  of  Britain  ;  now  Cirencefter  in  Gloucefterlhire 
(Camden),  caUcd  Coriniuin  by  Ptolemy. 

DUROCORTORUM,  or  Duric.ortora,  a  town 
of  the  Rhemi  in  Belgica  ;  now  R/ieir>i.s  in  Champagne. 
E.  Long.  4.  8.  N.  Lat.  49.  20. 

DUROIA,  in  Bolamj  ;  a  genus  of  plants  belong- 
ing to  the  hcxandria  clafs  of  plants.  See  Botany 
Index. 

DUROLENUM,  a  town  of  the  Cantii  in  Britain  ; 
now  Lenham,  in  Kent  (Camden")  •,  Charing  (Talbot). 

DUROLITUM,  a  town  of  the  Trinobantes  ;  now 
Leiton,  on  the  Ley,  in  Effex  (Camden). 

DUROTRIGES,  an  ancient  Britifli  nation,  feated 
in  that  part  of  the  country  which  is  now  called  Dor- 
fetjhire.  Their  name  is  derived  from  the  two  Britifli 
words  Dur,  "  water,"  and  Trigo,  "  to  dwell  ;"  and  it  is 
no  lefs  evident  that  they  got  their  name  from  the  fi- 
tuation  of  their  country,  which  lies  along  the  fea  coaft. 
It  is  not  very  certain  whether  the  Durotriges  formed 
an  independent  ftate,  under  a  prince  of  their  own,  or 
were  united  with  tlieir  neighbours  the  Danmonii  ;  as 
they  were  reduced  by  Velpalir.n  under  the  dominion 
of  the  Romans,  at  the  fame  time,  and  with  the  lame 
eafe,  and  never  revolted.  The  peaceable  difpo/;tion  of 
the  inhabitants  was  probably  the  reafon  that  the  Ro- 
mans had  fo  few  tOT\Tis,  forts,  and  garrlfons,  in  this 
pleafant  country.  Dorchefler,  its  prefent  capital,  feems 
to  have  been  a  Rom.an  city  of  fome  confideration, 
though  our  antiquaries  are  not  agreed  about  its  Roman 
name.  It  is  moft  probable,  that  it  was  the  Durno- 
varia  in  the  12th  Iter  of  Antoninus.  Many  Roman 
coins  have  been  found  at  Dorchefter ;  the  military 
way,  called  'Jeening-JIreel,  paiTed  through  it ;  and  fome 
veftiges  of  the  ancient  ftone  wall  with  which  it  was. 
furroundtd,  and  of  the  amphitheatre  with  which  It  was 
adorned,  are  ftill  viilble.  The  country  of  the  Duro- 
triges was  included  in  the  Roman  province  called  F/a- 
via  Cafarienfis,  and  governed  by  the  prefident  of  that 
province,  as  long  as  the  Romans  kept  any  footing  in 
thefe  parts. 

DURY,  JoHK,  a  Scots  divine,  who  travelled  much, 
and  hboured  ;\ith  great  zeal  to  reunite  the  Lutherans 
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with  the  Calvinirts.  His  difcouragemeiits  in  this  fcheme 
ftarted  another  llill  more  imprailicable  •,  and  this  u-as 
to  reunite  all  Chrillians  by  means  of  a  new  explication 
of  tlie  Apocalypfe,  which  he  publidied  at  Francfort  in 
1677.  He  enjoyed  then  a  comfonable  retreat  in  the 
country  of  Helle  ;  but  the  time  of  his  death  is  un- 
knov.n  :  his  letter  to  Peter  du  Moulin  concerning  the 
Hate  of  the  churches  of  England,  Scotland,  and  Ire- 
land, was  printed  at  London  in  1658,  by  the  care  of 
du  Moulin,  and  is  eilecmed  to  be  curious. 

DUSKY  BAY,  a  bay  of  the  itland  of  New  Zea- 
land in  the  Southern  Pacific  ocean.  The  country  around 
is  mountainous,  and  the  hills  near  the  fea  fide  are  co- 
vered with  thick,  forefts.  It  is  in  S.  Lat.  45.  47.  and 
in  E.  Long.  166.  18. 

DUSSELDORF,  a  city  of  Wcrtphaha  in  Germa- 
ny,  and  capital  of  the  duchy  of  Berg.  It  is  fituated  at 
the  conflux  of  the  river  Duffel  with  the  Rhine,  in 
E.  Long.  6.  52.  N.  Lat.  51.  12.  It  was  formerly 
the  refidence  of  the  eleftor  palatine,  contiguous  to 
whofe  palace  is  a  celebrated  gallery  of  paintings. 
Carllladt,  a  new  town,  is  nearly  completed.  It  is  di- 
vided into  fix  regular  quarters  which  open  into  an  ex- 
tenfive  fquare  ;  and  from  the  uniformity  of  the  build- 
ings, exclufive  of  the  new  palace  and  the  academy  of 
painting,  forms  a  beautiiul  addition  to  the  old  city. 
Duffeldorf  was  taken  by  the  French  in  1795.  It  con- 
tains, including  the  garrifon,  l8,ODO  inhabitants. 
DUTCHY.     See  DucHV. 

DUTY,  in  general,  denotes  any  thing  that  one  is 
obliged  to  perform. 

Duty,  in  a  moral  fenfe.  See  Moral  Fhilofophj. 
Duty,  in  polity  and  commerce,  fignifies  the  impoft 
laid  on  merchandiles,  at  importation  or  exportation, 
commonly  called  the  duties  of  cuftoms ;  alfo  the  taxes 
of  excife,  flamp  duties,  &c.  See  Customs,  Excise, 
&c.  _ 

The  principles  on  which  all  duties  and  cuftoms  (hould 
lie  laid  on  foreign  merchandifes  which  are  imported 
into  thefe  kingdoms,  are  fuch  as  tend  to  cement  a  mu- 
tual  friendlhip  and  traffic  between  one  nation  and  an- 
other ;  and  therefore  due  care  fhould  be  taken  in  the 
laying  of  them,  that  they  may  anfwer  fo  good  an  end, 
and  be  reciprocal  in  both  countries  •,  they  ihould  be  fo 
laid  as  to  make  the  exports  of  this  nation  at  leaft  equal 
to  our  imports  from  thofe  nations  where^vith  we  trade, 
fo  that  a  balance  in  money  (hould  not  be  ilTued  out  of 
Great  Britain,  to  pay  for  the  goods  and  merchandifes 
of  other  countries  :  to  the  end  that  no  greater  number 
of  our  landholders  and  manufacturers  fiiould  be  deprived 
of  their  revenues  arifing  from  the  produft  of  the  lands, 
and  the  labour  of  the  people,  by  foreign  importations, 
than  are  maintained  by  exportations  to  fuch  coun- 
tries. Thele  are  the  national  principles  on  which  all 
our  treaties  of  commerce  with  other  countries  ought  to 
be  grounded. 

Duty,  in  the  military  art,  is  the  exercife  of  thofe 
functions  that  belong  to  a  foldier  :  with  this  diftinftion, 
that  mounting  guard  and  the  like,  where  there  is  no 
enemy  directly  to  be  engaged,  is  called  duty  •,  but  their 
marching  to  meet  and  fight  an  enemy  is  called  going 
on  fervice. 

^  DUUMVIRATE,  the  office  or  dignity  of  the  duum- 
viri.    See  the  next  article. 


The  duumvirate  lafled  till  the  year  of  Rome  388,  Duumviri 
wVien  it  ivas  changed  into  a  decemvirate.  ■'   , 

DUUMVIRI,   in    Roman    antiquity,  a  general  ap- 1^ _j 

pellation  given  to  magifirates,  commiliioncrs,  and  olfi- 
cers,  where  two  were  joined  together  in  tlie  lame  func- 
tions. 

DiJUMi'iRi  Cahhnh's  were  the  judges  in  criminal 
caufes  :  from  their  fentence  it  was  lawful  to  appeal  to 
the  people,  who  only  had  the  power  of  condemning  a 
citizen  to  death.  Thefe  judges  were  taken  from  the 
body  of  the  decuriones  ;  they  had  great  power  and  au- 
thority, were  members  of  the  public  council,  and  had 
two  liclors  to  ivalk  before  them. 

DuvMyiRi  Alunicipales,  were  two  magillratcsin  fume 
cities  of  the  empire,  anfwering  to  what  the  confuls  were 
at  Rome  :  they  were  chofen  out  of  the  body  of  the 
decuriones ;  their  office  lafted  commonly  fiv'e  years, 
upon  which  account  they  were  frequently  termed 
quin<juinalcs  magijlralus.  Tiieir  jurifdittion  was  ot 
great  extent  :  they  had  officers  who  walked  before 
them,  carrying  a  fmall  fwitch  in  their  hands  ;  and 
fome  of  them  affumed  the  privilege  of  haiing  liftors, 
carrying  axes,  and  the  fafces  or  bundles  of  rods,  be- 
fore them. 

Duumviri  Nava/es,  were  the  commiffaries  of  the 
fleet,  firll  created  at  the  requell  of  M.  Decius,  tribune 
of  the  people,  in  the  time  of  the  war  with  the  Samnites. 
The  duty  of  their  office  confided  in  giving  orders  for 
the  fitting  of  fliips,  and  giving  their  commiffions  to 
the  marine  officers,  &.c. 

DuuMfiRi  Sacro7-um,  were  magiftrates  created  by 
Tarquinius  Superbus,  for  the  performance  of  the  fa- 
crifices,  and  keeping  of  the  fibyls  books.  They  were 
chofen  from  among  the  patricians,  and  held  their  office 
for  life  ;  they  \vere  exempted  from  ferving  in  the  wars, 
and  from  the  offices  impofcd  on  the  other  citizens, 
and  without  them  the  oracles  of  the  fibyls  could  not 
be  confulted. 

DUYVELAND,  or  Divf.lakd,  one  of  the  idands 
of  Zealand,  in  the  United  Provinces,  lying  eaftward  of 
Schonen,  from  which  it  is  only  feparated  by  a  narrow 
channel. 

DWAL,  in  Heraldry,  the  herb  nightdiade,  ufed  by 
fuch  as  blazon  w  ith  flowers  and  herbs,  inllead  of  metals 
and  colours,  for  fable  or  black. 

DWARF,  in  general,  an  appellation  given  to  tilings 
greatly  inferior  in  fize  to  that  which  is  ufual  in  their 
ieveral  kinds  :  thus  there  are  dwarfs  of  the  human  fpe- 
cies,  dwarf  dogs,  dwarf  trees,  &c. 

The  Romans  were  paffionately  fond  of  dwarfs,  whom 
they  called  nani  or  narue,  infoniuch  that  they  often  ufed 
artificial  methods  to  prevent  the  growth  of  boys  de- 
figned  for  dwarfs,  by  encloflng  them  in  boxes,  or  by 
the  ufe  of  tight  bandages.  Auguflus's  niece,  Julia, 
iTas  extremely  fond  of  a  dwarf  called  Sonopas,  who 
was  only  two  feet  and  a  handbreadth  high.  We 
have  many  other  accounts  of  human  dwarfs,  but  moft 
of  them  deformed  in  fome  way  or  other  befides  the 
fmallnefs  of  their  fize.  Many  relations  alfo  concerning 
dwarfs  we  muft  neceffarily  look  upon  to  be  fabulous, 
as  well  as  thofe  concerning  giants.  The  following 
hiftory,  however,  ^vhich  we  have  reafon  to  look  upon 
as  authentic,  is  too  remarkable  not  to  be  acceptable 
tii»the  genetality  of  our  readers. 

Jeffery 
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Dwarf.  Jeffery  Hudfon,  the  famous  Englilli  dwarf,  was  born 

*  at  Oakham  in  Rutlandfhire  in   1619  ;  and  about  the 

age  of  feven  or  eight,  being  then  but  1 8  inches  liigh, 
was  retained  in  the  fervice  of  the  duke  of  Buckingham, 
vvho  refided  at  Burleigh  on  the  Hill.  Soon  after  the 
marriage  of  Charles  I.  the  king  and  queen  being  en- 
tertained at  Burleigh,  little  Jeffery  was  fcrved  up  to 
table  in  a  cold  pye,  and  prefented  by  the  duchefs  to  the 
queen,  who  kept  him  as  her  dwarf.  From  7  years  of 
age  till  30,  he  never  grew  taller  ;  bat  a.ter  30,  he  ihot 
up  to  three  feet  nine  inches,  and  there  nxed.  Jeffery 
became  a  confiderable  part  of  the  entertainment  of  the 
court.  Sir  William  Davenant  wrote  a  poem  called 
Jeffreidos,  on  a  battle  between  him  and  a  turkey  cock  j 
and  in  1638,  was  publillied  a  very  fmall  book,  called 
the  New  Year''s  Gift,  prefented  at  court  by  the  lady 
Parvula  to  the  lord  Minimus  (commonly  called  Litl/e 
Jajfery')  her  majefty's  fervant,  &c.  ■written  by  Micro- 
philus,  with  a  little  print  of  JelFery  prefixed.  Before 
this  period,  Jeffery  was  employed  on  a  negotiation  of 
great  importance  :  he  ivas  fent  to  France  to  fetch  a 
midwife  for  the  queen  ;  and  on  his  return  with  this 
gentlewoman,  and  her  majefty's  dancing  mailer,  and 
many  rich  prtfents  to  the  queen  from  her  mother  Pdary 
de  Medicis,  he  was  taken  by  the  Duiikirkers.  Jeffery, 
thus  made  of  confequence,  grew  to  think  himfelf  really 
fo.  He  had  borne  with  little  temper  the  leafing  of  the 
courtiers  and  domeftics,  and  had  many  fquabbles  with 
the  king's  gigantic  porter.  At  laft,  being  provoked  by 
Mr  Crofts,  a  young  gentleman  of  family,  a  challenge 
enfued  ;  and  Mr  Crofts  coming  to  the  rendezvous  armed 
only  with  a  fquirt,  the  little  creature  was  fo  enraged, 
that  a  real  duel  enfued  ;  and  the  appointment  being  on 
horfeback  with  piftols,  to  put  them  more  on  a  level, 
Jeffery,  with  the  firft  fire,  (hot  his  antagonift  dead. 
This  happened  in  France,  whither  he  had  attended  his 
miflrefs  in  the  troubles.  He  was  again  taken  prifoner 
by  a  Turkifli  rover,  and  fold  into  Barbary.  He  pro- 
bably did  not  remain  long  in  flavery  ;  for  at  the  be- 
gining  of  the  civil  war,  he  was  made  a  captain  in  the 
royal  army  ;  and  in  1 644  attended  the  queen  to  France, 
where  he  remained  till  the  Reftoration.  At  laft,  upon 
fufpicion  of  his  being  privy  to  the  Popilli  plot,  he  was 
taken  up  in  1682,  and  confined  in  the  Gatehoufe, 
Weftminfter,  where  he  ended  his  Ufe,  in  the  63d  year 
of  his  age. 

In  the  Memoirs  of  the  Royal  Academy  of  Sci- 
ences, a  relation  is  given  by  the  count  de  Treffau, 
of  a  dwarf  called  Bebe,  kept  by  the  late  Staniflaus 
king  of  Poland,  and  who  died  in  1764  at  the  age  of 
2^,  when  he  meafured  only  32  inches.  At  the  time 
of  his  birth,  he  meafured  only  between  eight  and  nine 
inches.  Diminutive  as  were  his  dimenfions,  his  rea- 
foning  faculties  ^vere  not  lefs  fcanty  ;  appearing  indeed 
not  to  have  been  fuperior  to  thofe  of  a  well-taught 
pointer :  but  that  the  fize  and  ftrength  of  the  intel- 
leflual  powers  are  not  affefted  by  the  diminutivenefs 
or  tenuity  of  the  corporeal  organs,  is  evident  from  a 
Hill  more  ftriking  inftance  of  littlenefs,  given  us  by  the 
fame  nobleman,  in  the  perfon  of  Monfieur  Borula^vfki, 
a  Polilh  gentleman,  whom  he  h\v  at  Luneville,  who 
has  fince  been  at  Paris,  and  who  at  the  age  of  2  2 
meafured  only  28  inches.  This  miniature  of  a  man, 
confidering  him  only  as  to  hi';  bodily  dimenfions,  appears 
a  giant  ^vith  regard  to  his  mental  powers  and  attain- 

I 


90       ] 


D    W     I 


ments.     He  is   defcribed  by  the  count  as  poffeffing  all     iJiva 
the  graces   of  wit,  united   with  a  found  judgment  and     '^"'" 
an  excellent  memory  ;  lo  that  we  may  with  jaftice  fay     '    *' 
of  M.  Eorulawfki,  in  the  words  of  Seneca,  and  nearly 
in  the  order  in  which   he  has   ufed   them,   "  PoJJi  inge- 
mu/n  fijittfflinum   ac  ki-aiijjlmttm  fub  quolibet  corpi'Jcu/o 
/tilere.'''  Epift.  66. 

Count  Borulawlki  was  the  fon  of  a  Polilh  noble- 
man attached  to  the  fortunes  of  King  Staniflaus,  who 
loll  his  property  in  coniequence  of  that  attachment, 
and  who  had  fix  children,  three  dwarfs,  and  three  well 
gro\vn.  What  is  fingular  enough,  they  were  born  aU 
ternately,  a  big  one  and  a  little  one,  though  both  pa- 
rents were  of  the  common  fize.  The  little  count's 
youngeft  fifter  was  much  lefs  than  him,  but  died  at 
the  age  of  23.  The  count  continued  to  grow  till  he 
was  about  30,  and  has  at  prefent  attained  his  51ft 
year,  and  the  height  of  three  feet  two  inches.  He 
never  experienced  any  ficknefs,  but  lived  in  a  polite 
and  affluent  manner  tmdcr  the  patronage  of  a  lady,  a 
friend  of  the  family,  till  love  at  the  age  of  41  intruded 
into  his  little  peaceful  bofora,  and  involved  him  in  ma- 
trimony, care,  and  perplexity.  The  lady  he  chofe 
was  of  his  own  country,  but  of  French  extraftion,  and 
the  middle  fize.  They  have  three  children,  all  girls, 
and  none  of  them  likely  to  be  dwarfs.  To  provide 
for  a  family  now  became  an  objecS  big  with  difficulty, 
requiring  all  the  exertion  of  his  powers  (which  could 
promife  but  little)  and  his  talents,  of  which  mufic 
alone  afforded  any  view  of  profit.  He  plays  extremely 
well  upon  the  guitar ;  and  by  having  concerts  in  fe- 
veral  of  the  principal  cities  in  Germany,  he  raifed 
temporary  fupplies.  At  Vienna  he  was  perfuaded  to 
turn  his  thoughts  to  England,  where  it  was  believed 
the  public  curiofity  might  in  a  little  time  benefit  him 
fufficiently  to  enable  him  to  live  independent  in  fo 
cheap  a  country  as  Poland.  He  was  furnifhed  by  very 
refpedlable  friends  with  recommendations  to  feveral  of 
the  moft  dlftinguidied  charafters  in  this  kingdom,  as 
the  duchefs  of  Devonlhire,  Rutland,  &c.  &c.  whofe 
kind  patronage  he  is  not  backward  to  acknowledge. 
He  was  adviied  to  let  himfelf  be  feen  as  a  curiofity, 
and  the  price  of  admifllon  was  fixed  at  a  guinea. 
The  number  of  his  vifitors,  of  courfe,  was  not  very 
great.  After  a  pretty  long  ftay  in  London  he  went 
to  Bath  and  Briftol ;  vifited  Dublin  and  fome  other 
parts  of  Ireland  ;  whence  he  returned  by  way  of  Li- 
verpool, Mifiichefter,  and  Birm.ingham,  to  London. 
He  alfo  vifited  Edinburgh  and  fome  other  towns  of 
Scotland.  In  every  place  he  acquired  a  number  of 
friends.  In  reality,  the  eafe  and  politenefs  of  his  man- 
ners and  addrefs  pleafe  no  lefs,  than  the  diminutive,  yet 
elegant,  proportions  of  his  figure  afl;onilh  thofe  who 
vifit  him.  His  perfon  is  pleafing  and  graceful,  and  his 
look  manly  and  noble.  He  fpeaks  French  fluently, 
and  Engliih  tolerably.  He  Is  remarkably  lively  and 
cheerful,  though  fitted  for  the  moft  ferious  and  ration- 
al converfation.  Such  is  this  wonderful  little  man — 
an  object  of  curiofity  really  worthy  the  attention  of 
the  philofopher,  the  man  of  tafte,  and  the  anatoraift. 
His  life  has  been  publilhed,  written  by  himfelf. 

DWINA,  the  name  of  two  large  rivers  ;  one  of 
which  rifes  in  Lithuania,  and,  dividing  Livonia  from 
Coiuland,  falls  into  the  Baltic  fea  a  little  below  Riga  ; 
the  other  gives  name  to  the  province  of  Dvvina  in  Ruffia. 

It 
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Dvck     It  runs  from  fouth  to  north,  and  difcharges  itfelf  into 

I!         the  White  lea  a  little  below  Archangel. 
^'■1L_/      DYCK.     See  Vandyck. 
*  DYE,  in  ArchhiBure,  any  fqimre  body,  as  the  trunk 

cr  notched  part  of  a  pedcllal  :  or  It  is  the  middle  of 
the  pedellal,  or  that  part  included  between  the  bafe 
and  the  corniche  \  fo  called  becaufe  it  is  often  made  in 
the  form  of  a  cube  or  dye.    See  Architecturk,  N"  6 1 . 

DYER,  a  perfon  who  profeffes  the  art  of  dyeing  all 
manner  of  colours.     See  Dyein'C. 

Dyer,  Sir  James,  an  eminent  Englifli  lawyer,  chief 
judge  of  the  court  of  common  pleas  in  the  reign  of 
Q^uetn  Elizabeth.  He  died  in  1581  ;  and  about  20 
years  after  was  publilhed  his  large  colleftion  of  Re- 
ports, which  have  been  highly  cftccmed  for  their  fuc- 
cindlnefs  and  folidity.  He  alfo  left  other  writings  be- 
hind him  relative  to  his  profeflion. 

Dylr,  Jjhr.,  the  fon  of  Robert  Dyer,  Efq.  a  Welfli 
folicitor  of  great  capacity,  was  born  in  1700.  Ke 
paffed  through  Weftminller  fchool  under  the  care  of 
Dr  Freind,  and  was  then  called  home  to  be  inllrufted 
in  his  father's  profefflon.  His  genius,  however,  led 
him  a  different  way ;  for  befides  his  early  tafle  for 
poetry,  having  a  paflion  no  lefs  ftrong  for  the  arts  of 
deiign,  he  determined  to  make  painting  his  profeflion. 
With  this  view,  having  lludied  a  while  under  his  matter, 
he  became,  as  he  tells  his  friend,  an  itinerant  painter, 
and  wandered  about  South  Wales,  and  the  parts  adja- 
cent ;  and  about  17:7  printed  Grongar  Kill.  Being 
probably  unfatisfied  ■svith  his  own  proficiency,  he  made 
the  tour  of  Italy  ;  where,  befides  the  ufual  Rudy  of 
the  remains  of  antiquity,  and  the  works  of  the  great 
maflers,  he  frequently  fpent  whole  days  in  the  country 
about  Rome  and  Florence,  Iketching  thofe  piclurefque 
profpefts  with  facility  and  fpirit.  Images  from  h.ence 
naturally  transferred  thcmfelves  into  his  poetical  com- 
pofitions  :  the  principal  beauties  of  The  Ruins  of  Rome 
are  perhaps  of  this  kind  ;  and  the  various  landfcapes  in 
The  Fleece  have  been  particularly  admired.  On  his  re- 
turn to  England,  he  publiihed  The  Ruins  of  Rome, 
1740  ;  but  foon  found  that  he  could  not  relifli  a  town 
life,  nor  fubmit  to  the  afhduity  required  in  his  pro- 
feflion. As  his  turn  of  mind  was  rather  ferious,  and 
his  conduift  and  behaviour  always   irreproachable,    he 
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was   advifed   by  his  friends   to   enter  into  holy  orders ;     D)cr, 
and  it  is  prefuraed,  though  his  education  had  not  been  ^~"~^ — 
regular,  that  he   found  no  difficulty  in  obtaining  them. 
He  was  ord  lined  by  the  bi(hop  of  Lincoln,  and  had  a 
law  degree  conferred  on  him. 

About  the  fame  time  he  married  a  lady  of  Colefhill 
named  Enfor  ;  "  whofe  grandmother  ("fays  he)  was  a 
Shakefpeare,  defcended  from  a  brother  of  every  body's 
Shakefpeare."  His  ecclefiaflical  provifion  was  a  long 
time  but  flender.  His  firfl  patron,  Mr  Harper,  gave 
him,  in  1741,  Calthorp  in  Leicefterlhire,  of  Sol.  a- 
year,  on  which  he  lived  ten  years;  and  in  April  1751 
exchanged  it  for  Eelchford  in  Lincolnlhire,  of  7ji. 
which  was  given  him  by  Lord-chancellor  Hardwicke, 
on  the  recommendation  of  a  friend  to  virtue  and  the 
mufes.  His  condition  noiv  began  to  mend.  In  1 752, 
Sir  John  Heathcote  gave  him  Coningfliy,  of  140!.  a- 
year  ;  and  in  1756,  when  he  ivas  LL.  B.  without  any 
folicitation  of  his  own,  obtained  for  him  from  the 
chancellor  Kirby-on-Eane,  of  liol.  In  1757,  he 
publiflied  The  Fleece,  his  greatefl:  poetical  work  ;  of 
which  Dr  Johnfon  relates  this  ludicrous  llory.  Dod- 
fley  the  bookfeller  was  one  day  mentioning  it  to  a  cri- 
tical vifitnr,  with  more  expectation  of  fuccefs  than  the 
other  could  cafily  admit.  In  the  converfation  the 
author's  age  was  afked  :  and  being  reprefented  as  ad- 
vanced in  life,  "  He  will  (faid  the  critic)  be  buried 
in  woollen."  He  did  not  indeed  long  outlive  that 
publication,  nor  long  enjoy  the  increafe  of  his  prefer- 
ments ;  for  a  confumptive  difordcr,  with  which  he  had 
long  ftruggled,  carried  him  off  at  length  in  17  ;8. 

Mr  Dyer's  charader  as  a  writer  has  been  hxed  by 
three  poems,  Grongar  Hil),  The  Ruins  of  Rome,  and 
The  Fleece  ;  wherein  a  poetical  imagination  perfeflly 
orij;Jnal,  a  natural  fimplicity  connected  with  and  often 
produftive  of  the  true  fublime,  and  the  warmeil  fenti- 
ments  of  benevolence  and  virtue,  have  been  univerfallv 
obfer\'ed  and  admired.  Thefe  pieces  were  put  out  fe- 
par.ately  in  his  lifetime  :  but  after  his  death  they  were 
colleded  and  publilhed  in  one  volume  8vo,  1761  j  with 
a  fliort  account  of  himfelf  prefixed. 

Dyer's  Weed.  See  Reseda,  BoTAxy  and  Dyeixg 
Index, 
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Definition.    3 .  T^YEING  is  the  art  of  communicating  a  permanent 
-*-^   colour  to  any  fubftance;  but  it  is  generally  em- 
ployed in  a  more   limited   fenfe,  and  is  applied  to  the 
art  of  giving  colours  to  wool,  filk,  cotton  or  flax,  or 
to  thread  or  cloth   fabricated  of  thefe  fubflances.     To 
this  more  limited  fenle  we  propofe  to  confine  It  in  the 
following   treatife  ;  and    for   the  dyeing  or  flaining  of 
other  fubflances,  as  paper,  wood,  bone,  leather,  marble, 
the  reader  is  referred  to  thefe  articles. 
Origin  of         2.  Among   the   arts  of  life  there  are  fome  which  are 
"''  ■  efltntial   to   man   even   in   the  earlieft  period  of  his  lii- 

ftory ;  while  others  derive  their  origin  from  chance, 
and  owe  their  Improvement  and  perfedlon  to  the  pro- 
grefs  of  refinement  and  luxury.  Thofe  arts  which 
arc  conne6\ed  with  the  means  of  providing  food  or 


flielter  are  neceffary  even  in  the  rudeft  'flate  of  man^ 
and  are  praftifed  with  more  or  lefs  dexterity  and  fuc- 
cefs according  to  the  abundance  or  fcantinefs  of  the 
fupply  with  which  he  is  furnllhed,  and  the  varieties  of 
climate  which  he  inhabits.  But  thofe  arts  which  have 
been  diftinguiilied  by  the  name  oi  fine  nrls  can  only 
flourifli  and  arrive  at  a  high  degree  of  rerfeifllon  in 
the  more  luxurious  ages  of  refined  foclety.  To  this 
account  of  the  origin  and  progrefs  of  the  arts  among 
mankind  the  art  of  dyeing  forms  a  remarkable  excep- 
tion. Totally  unconnefted  with  the  means  of  provid- 
ing food  to  fatlsfy  the  urgent  calls  of  hunger,  of  pre- 
paring raiment  to  fecure  the  body  from  cold,  or  of  pro- 
curing flielter  from  the  ftorm,  this  art  might  at  firil 
fight  be  confidered  as  one  of  thofe  which  exclufively 

belong. 


of  dyeing. 
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and  pro- 
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bthng  Co  an  age  of  luxury.  But  tlie  hillory  of  man- 
kind airigns  to  its  origin  a  very  different  period.  The 
art  of  dyeing  feems  to  be  almoil  co-eval  with  man. 
In  the  rudeft  Hate  of  his  exiftence,  his  fimple  .md 
fcanty  clothing  is  frequ.=iitiy  coloured  ;  and  even  the 
nahcd  favage,  while  he  is  yet  a  houfelefs  wanderer  in 
the  wood'!,  has  difcovered  the  means  of  (lairing  his 
body  with  different  colours.  And  yet  the  art  of  dye- 
ing in  no  refpeft  contributes  to  relieve  the  real  and 
primaiy  wants  of  man.  It  renders  not  his  raiment 
warmer,  and  it  fer\es  not  to  make  his  lodging  more 
comfortable. 

3.  Whence  then  is  the  origin  of  this  art  ?  It  de- 
pends not  like  others  on  the  necefhties  of  man,  and  it 
exifts  long  before  he  is  acquainted  Tvlth  refinement  and 
luxury.  It  muli  therefore  be  traced  to  a  different 
fourt-e. 

We  fee  that  the  deiire  of  diftlnftion  is  one  of  the  moft 
affive  principles  in  the  human  mind.  This  principle 
operates  equally  in  the  breall  of  the  favage  in  the  midft 
of  his  nalced  companions,  and  in  that  of  the  lage  and  the 
foldier  in  polilhed  fociety.  But  man  rarely  refts  fatis- 
fied  with  the  folid,  but  frequently  lefs  obvious  pre-emi- 
nence, which  fuperior  Ifrength,  genius,  or  learning  con- 
fers. The  proofs  of  this  fuperiority  can  be  but  feldom 
exhibited  ;  they  are  often  not  generally  underftood  or 
acknowledged,  and  therefore  cannot  always  be  fairly 
ertimated.  He  who  pofTeflTes  any  of  thofe  talents  which 
give  him  a  fuperiority  to  others,  naturally  wifhes  to  be 
diflinguidied  by  certain  marks  by  which  he  may  more 
uniformly  and  more  diredly  excite  admiration  and 
command  refpeft.  He  feeks,  therefore,  for  fome  ad- 
ventitious circumftances  which  may  be  regarded  as  a 
kind  of  fymbolical  reprefentation  of  power  and  great- 
nefs  ;  and  as  they  are  conllantly  prefent  to  the  fenfes, 
they  make  a  deep  impreflion,  and  keep  alive  thofe  feel- 
ings of  admiration  which  are  fo  gratifying  to  the  vain 
and  ambitious,  Drefs  and  its  ornaments  have  been 
ufually  employed  as  external  marks  of  dlftinftion. 
Hence  it  is,  that  the  chief  or  the  warrior  among  rude 
nations  is  clothed  with  a  finer  and  more  beautiful  fkin  •, 
his  head  is  decorated  with  tlowers  or  feathers  ;  or  the 
leaves  of  the  oak,  or  the  laurel,  fimply  adorn  his  brow. 
And  in  the  progrefs  of  civilization  and  refinements,  the 
diadem  of  gold,  and  the  robe  of  purple  or  of  fcarlet, 
fupplant  thefe  fimpler  decorations  as  charaifferiftics  of 
dignity  and  power.  To  increafe  Hill  more  the  beauty 
and  variety  of  thofe  fubftances  which  are  employed  as 
clothing  or  as  the  ornaments  of  drefs,  the  aid  of  co- 
lours has  been  called  in  ;  and  accordingly  we  find  that 
coloured  clothing  has  been  held  in  high  eftimation  in 
all  ages.  This  principle,  therefore,  the  defire  of  di- 
(linftion,  feems  to  be  the  natural  oiigin  of  the  art  of  dye- 
ing. Nature,  however,  furniilies  the  model,  and  may  be 
regarded  as  the  antetype  of  the  art,  in  the  gay  plumage 
with  which  (he  has  clothed  the  feathered  tribes,  and  in 
the  fplendid  colours  and  infinite  variety  of  ihades  which 
are  exhibited  in  her  vegetable  productions. 

4.  But  without  indulging  farther  in  thefe  fpecula- 
tions,  which  are  to  be  coniidered  as  fubjefts  of  curious 
inveftigation,  rather  than  as  topics  of  praftical  utility, 
let  us  now  take  a  Ihort  view  of  the  hillory  and  progrefs 
of  this  art. 

We  have  endeavoured  to  fhew  that  the  beauty  of 
brilliant  colours  is  one  of  the  means  of  attracting  at« 
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tention,  and  of  acquiring  diftin£lion,  ^vhich  in-.inkind  in  Hiftcry. 
every  period  of  fociety  have  employed.  Even  before  •  '"■' 
the  ufe  of  clothing  has  been  introduced,  the  rude  inha- 
bitants of  favage  nations  applied  them  firft  to  their 
(kins.  This  praftice  exifted  among  the  Britons  in  the 
time  of  Cii-lar  ;  and  the  wom.en  of  C,*.J  about  ttie 
fame  period  flaincd  tlicrafelves  of  a  brown  olive  colour. 
At  this  day,  it  is  llill  the  practice  of  many  of  the  fa- 
vage tribes  of  America,  as  well  as  of  the  natives  of  the 
South  fea  iflands.  But  when  mankind  had  made  fome 
progrefs  in  arts  and  civilization,  and  had  begun 
to  wear  clothing,  the  colours  which  they  admired 
were  afterwards  communicated  to  their  garments. 
The  art  of  dyeing,  therefore,  though  in  a  rude  and  im- 
perfefl  flate,  is  indifputably  of  great  antiquity  ;  and  in- 
deed, confidering  its  nature  and  origin,  this  might  have 
been  expefted. 

5.  India,  the  nurfery  of  the  arts  and   fcicT>c??,  wlath  Ir.  India  j 
were    afterwards  improved  and    brought  to  pcrfeftion 
among  other  nations,  fctms  to  have  given  birth  to  the 

art  of  dyeing  ;  and  it  uould  appear  that  the  knew- 
ledge  of  dyeing  cotton  ijad  advanced  as  far  in  the  tiine 
of  Alexander  the  Great  as  at  the  prefent  time,  i"o 
llationary  have  the  arts  become  in  that  country.  The 
beautiful  colours  of  the  Indian  linens  would  naturally 
lead  to  the  fuppoiition  that  the  art  had  reached  a  very 
high  degree  of  perfeffion  ;  but  it  is  known  that  the  In- 
dian procefles  are  fo  tedious,  complicated  and  imperfed, 
that  they  would  be  totally  imprafficable  in  any  other 
country. 

6.  It  was  not  till  the  time  of  Alexander  the   Great  ^n^ong  the 
that  the  art  of   dyeing  cotton  and   linen,  which    had  "^^'^''^i  - 
gradually  fpread  from  the  eall  to  the  welt,  v.as  known 

in  Europe.  The  Greeks,  however,  as  appears  from  many 
paffages  in  the  Iliad  and  Odyfley,  were  acquainted  with 
the  art  of  dyeing  purple  in  the  time  of  Homer.  And 
it  is  fuppofed  that  they  derived  their  knowledge  of  it 
from  the  Phenicians,  a  people  who  were  very  early  ce- 
lebrated for  the  art  of  dyeing.  But  their  art  feems  to 
have  been  confined  to  wool ;  filk,  indeed,  was  at  that 
time  unknown,  and  linen  was  ufually  worn  white. 

7.  Dyeing  and   coloured   ftuffs   are   frequently  men-  the  Jen-s, 
tioned   in   the   facred  writings.      It  would  appear  that 

the  art  had  made  coniiderable  progrefs  in  the  time  of 
the  patriarchs,  from  what  is  mentioned  in  the  book  of 
Geneiis.  The  dyed  (luffs  which  are  delcribed  in  the 
book  of  Exodus  were  purchafed  by  the  Jens  from  the 
Phenicians. 

8.  The  Egyptians,  according  to    Pliny,   praftifed   a  'l^^  ^gyP" 
kind  of  topical  dyeing  or  calico-printing,  which  from  '^"'' 

his  general  defcription  feems  to  have  been  fmiilar  to 
that  which  was  found  many  ages  after  to  exilf  in  differ- 
ent parts  of  India,  and  was  from  thence  introduced  in- 
to the  different  countries  of  Europe.  He  fays,  the 
Egyptians  began  by  painting  on  white  cloths,  which 
were  no  doubt  of  linen  or  cotton,  with  certain  drugs 
which  were  themfelves  colourlefs,  but  poiTeffed  the 
property  of  abforbing  colouring  fubftances.  Thefe 
cloths  were  afterwards  immerfed  in  a  heated  dyeing 
liquor  which  was  of  one  uniform  colour,  and  although 
they  were  formerly  colourlefs,  yet  ivhen  they  were 
taken  out,  they  were  found  to  be  dyed  of  different 
colours,  according  to  the  different  qualities  of  the  i\xh- 
flances  which  had  been  applied  to  their  different  parts ; 
and  thefe  colours  could  not  afterwards  be  dilcharged 

by 
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K'.iloiy.    by  ivatliing  ♦.     Tliis  art  was   probably  borrowed  from 

^      /""^  the  natives  of  India. 
_  p.  The  Tyrian  purple,  fo   celebrated  among  the  an- 

Vhe  Tyriar. '■''^"'s,    was    probably    from    the    name    difcovered   at 

jiurple.  ly^^y  3nd  perhaps  contributed  not  a  little  to  the  opu- 
lence of  that  city.  The  liquor  which  was  employed 
in  dyeing  the  purple  ivas  extraiSled  from  two  kinds  of 
ihcli-filli,  one  of  which,  the  larger,  was  called  the  />?/r- 
/>/e,  and  the  other  was  a  ipecies  of  whelk.  Each  of 
thefe  fpecies  was  fubdivided  into  different  varieties,  and 
were  othcrwife  dilHnguilhed,  according  to  the  places 
whcr6  they  ^vere  found,  and  as  they  )  ielded  more  or 
lefs  of  a  beautiful  colour.  It  is  in  a  velTel  in  the  throat 
of  the  filh   that  the  colouring  liquor  is  found.      Each 

Preparation  filh    only   afforded    a    lingle   drop.      When    a  certain 

ct  the  li-      qiuintity  of  the  liquor   had  been   obtained,  it  was  mix- 

"'  ed   v\ith   a   proportior  of  common  fait,  macerated  to- 

gether for  three  days,  and  five  times  the  quantity  of 
W'atcr  was  added.  The  mi.xture  being  kept  in  a  mo- 
derate heat,  the  animal  parts  which  happened  to  be 
mixed  with  it,  feparated  and  rofe  to  the  furface.  At 
the  end  often  days,  when  thefe  operations  were  finilh- 
ed,  a  piece  of  white  wool  was  immerfed,  by  which 
means  they  afcertained  whether  the  liquor  had  acquir- 
ed the  proper  lliade. 

Oftleftuff.  Various  procciles  were  followed  to  prepare  the  fluff 
to  receive  the  dye.  By  fome  it  was  immerfed  in  lime 
water,  and  by  others  it  uas  prepared  with  a  kind  of 
fuciis,  which  ailed  as  a  mordant  to  give  it  a  more 
fixed  colour.  Alkanet  was  ufed  by  iome  for  the  fame 
purpofe. 

The  liquor  of  the  whelk  did  not  alone  yield  a  du-  _ 
rable  colour.  The  liquor  from  the  other  fhell-fifh 
ferved  to  increafe  its  brightnefs ;  and  thus  two  operations 
were  in  ufe  to  communicate  this  colour.  A  firft  dye 
was  given  by  the  liquor  of  the  purple,  and  a  fecond  by 
that  of  the  whelk  ;  from  which  it  ivas  called  by  Pliny 
purpura  tlibaplia,  or  purple  twice  dipped. 

10.  Some  kinds  of  purple  have  been  found  to  poffefs 
great  durability.  Plutarch,  in  his  life  of  Alexander 
the  Great,  mentions  that  the  Greeks  difcovered  in  the 
treaRiry  of  the  king  of  Perfia  a  great  quantity  of  pur- 
ple which  was  190  years  old,  and  Hill  retained  all  its 
beautv. 

High  prict.  J  ,  _  Xhe  fmall  quantity  of  liquor  which  could  be  ob- 
tained from  each  fliell-filh,  and  the  tedious  procefs  in 
its  preparation  and  application  to  the  Huffs,  raifed  the 
piice  of  purple  fo  high,  that  in  the  time  of  Auguftus 
a  pound  of  wool  of  the  Tyrian  purple  dye,  could  not 
be  purchafed  for  one  thoufand  denarii,  equal  to  about 
36I.  fterling. 

I  2.  'J'lie  purple,  which  has  been  almoll  everywhere 
a  mark  of  diftinftion  attached  to  high  birth  and   digni- 

"''""■  ty,  was  worn   by   thofe  who  held    the    firll  offices  in 

Rome.  The  emperors  at  lad  referved  to  thcnifelves 
the  right  of  wearing  it,  and  prohibited  all  others  from 
ufmg  it  on  pain  of  death. 

13.  The  fubflances  wliich  have  been  difcovered  and 
ufed  in  dyeing  by  the  moderns,  and  the  fuperiority 
which  they  have  obtained  in  many  colours,  have  fu- 
perfeded  the  ufe  of  the  purple  of  the  ancients.  The 
fliell-filh  from  which  the   liquor  is  extrafled,  is  fuppof- 

Stilluredined   to  be   now  as  abundant  as  ever.      Similar   fliell-fidi 
yng-        have  been  found  near  Nicoya,  a  fmall  Spanith  town  in 
South  America,  and  they  are  at  prefent  ufed  for  dye- 
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ing  cotton  on  the  coafls  of  Guaiaqull  and  Gunti- 
niala. 

14.  In  the  year  1683,  Mr  Cole  of  Brlilol  difcover-Tj'e  "'.til 
ed,    on    the  coaft    of    England,    the    Ihell-fifli    which J|;\[°J"'"^ 
yields  the  purple  liquor.     The  liquor  was  contained  in  oji^sof 
a  white  vein,   lying  tranfverfely  in  a  little  furrow  or  England 
cleft,  ne\t  to  the  head  of  the  fiih.     He  found  by  ex- 
periment, that  letters  or  marks,  made  with  this  white 
liquor,   appeared  when    firll    expofed    to  the  air  of  a 

green  colour.  When  expofed  to  the  fun,  it  became 
of  a  deeper  green,  afterwards  of  a  purphdi  red,  and, 
by  the  continued  aclion  of  the  fun's  rays,  of  a  deep 
purple  red.  Mr  Cole  lent  fome  of  the  firft  linen  marked 
with  this  liquor  to  Dr  Plot,  one  of  the  fecretarics  of 
the  Royal  Society,  in  the  year  1684.  It  was  fooii 
after  fhown  to  King  Charles  II.  who  greatly  admired 
it,  and  defired  that  fome  of  the  Ihell-filh  might  be  col- 
lefled  and  brought  to  town,  that  he  might  have  an  op- 
portunity of  feeing  the  liquor  applied,  and  rtie  fuccel- 
five  changes  of  colour  through  which  it  pafTed. 

A  fpecies  of  this  ihell-filh  was  alfo  found  by  Plumier  at 
the  Antilles  ;  and  Reaumur  mads  a  number  of  experi- 
ments on  ^vhelks,  which  were  collected  on  the  coail  of 
Poitou.  Duhamel  found  the  lame  fliell-filh  in  great  a""!  °f 
abundance  on  the  coall  of  Provence.  The  experi-  """■ 
mcnts  of  thefe  philofophers  on  this  liquor  afforded  the 
fame  refult  as  thofe  of  Mr  Cole.  They  obferved  that, 
although  at  firft  white,  it  becomes  by  the  action  of 
light,  of  a  yellowilh  green,  then  deepens  to  a  kind  of 
blue,  which  is  afterwards  changed  to  a  red.  In  lefs 
than  five  minutes,  the  latter  is  converted  into  a  fmc 
deep  purple,  having  all  the  charailers  of  the  purple  of 
the  ancients. 

Eudocia  Macrembolitiffa,  daughter  of  the  emperor 
Conftanthie  VIII.  who  lived  in  the  i  ith  century,  while 
the  knowledge  and  practice  of  dyeing  that  colour  for 
the  ufe  and  at  the  expence  of  the  Greek  emperors  Itill 
fubfiiled,  has  given  a  minute  account  of  the  mode  of 
catching  the  fhell-fifti  which  produced  the  purple.  Of 
this  operation  ihe  herfelf,  it  would  appear,  was  an  eye- 
witnefs.  As  it  was  applied  at  that  time,  it  did  not  ac- 
quire its  full  luftre  and  perfection  of  colour,  till  it  had 
been  expofed  to  the  aftion  of  the  fun's  rays. 

15.  A  liquor  which  yields  the  lame  colour,  and  has  Purple  H. 
otherwife  fimilar  properties,  is  found   in  diffeient  parts luor  found 
of  the  world.     Abundance  of  purple   fnails,  it  is  faid-,"    "^'"" 
are    found   in  the  iflands  oppoilte  to   Batavia.     They 

are  boiled  and  eaten  by  the  Chinefc,  who  polilh 
the  (hells,  and  pick  out  of  the  middle  of  the  fnail  a 
purple-coloured  fubftance,  which  they  ufe  in  colouring 
and  making  red  ink.  Dr  Peyfonnel  defcribes  what  he 
calls  the  naked  fnail,  which  is  found  in  the  feas  of  the 
Antilles,  and  affords  a  liquor  of  a  beautiful  purple 
colour.  This  liquor  is  thrown  out  by  the  animal  when 
it  is  difturbed,  in  the  fame  way  as  the  cuttle-filh  dif- 
charges  the  ink.  The  liquor  of  the  fnail  is  naturally 
of  a  purple  colour,  without  the  application  of  light  *.  •  ptil. 
Two  ftiell-filhes,  which  yield  a  fimilar  colouring  li-  7ranf. 
quor,  are  defcribed  by  Dr  Brown  in  his  hiftory  of  Ja-V"!-!- 
niaica.  The  one,  he  fays,  is  frequent  in  the  Ame- 
rican feas,  and  emits  on  being  touched  a  confiderable 
quantity  of  vifcid  purple  liquor,  which  thickens  and 
colours  uater.  The  other  is  called  the  purple  ocean 
Piell,  and  yields  a  beautifiil  purple  liquor,  which  feems 
to  refemble  the  former.  But  inveftigaiions  concern- 
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ing  the  nature  and  application  of  the  purple  dye  from 
(hell-fiih  are  now  to  be  confidercd  merely  as  fubjefls  of 
curiofity  ;  becaufe  the  colours  which  are  obtained  by 
the  proceiTes  of  the  moderns  are  more  beautiful,  and 
far  lefs  expenfive. 

1 6.  In  the  5th  century,  during  the  irruption  of  the 
northfrn  barbarians,  the  arts,  which  had  been  encou- 
raged and  proteclcd  by  the  Romans,  were  loll  amidlt 
the  devailations  of  the  wcllern  empire.  A  few,  indeed, 
were  preferved  in  Italy,  but  they  were  in  a  flate  of  de- 
cay ;  and  other.vife  no  traces  remained  of  knowledge, 
induflry,  or  humanity.  A  manufcript  of  the  8th  cen- 
tury is  quoted  by  Muratori,  v.hich  contains  a  defcription 
of  Ibme  dyes,  principally  for  fkins,  as  well  as  fome  pro- 
ccffes  conneiSled  ivith  other  arts  ;  but,  from  the  barba- 
rous Latin  in  ivhich  it  is  written,  no  diftincl  notion 
can  be  formed  of  the  nature  of  thefe  procefles.  The 
arts  met  with  a  better  fate  in  the  Eail,  where  they  were 
protcfled  and  encouraged.  So  late  as  the  12th  centu- 
ry, articles  of  luxury  were  procured  by  fome  of  the  great 
from  eaftern  countries. 

17.  During  the  time  of  the  crufades,  Venice  and 
other  cities  of  Italy  became  rich  and  powerful,  firll  by 
fjpplying  with  proviuons  the  Europeans  who  engaged  in 
thefe  frantic  and  deftruftive  expeditions,  and  afterwards 
by  eilablilhing  an  intercourfe  with  the  Grecian  empire. 
By  thefe  means  the  arts,  which  hr.d  been  preferved  a- 
mong  the  Greeks,  were  ellablllhed  in  Italy.  In  the 
year  1338,  the  citv  of  Florence  contained  2CO  manu- 
fafturers,  who  are  faid  to  have  produced  from  70,^00 
to  8o,coo  pieces  of  cloth.  In  the  year  1300,  archil 
was  accidentally  difcovered  by  a  Florentine  merchant. 
Obferving  that  urine  produced  a  fine  colour  on  certain 
fpecies  of  raofs,  he  made  experiments,  and  from  thefe 
learned  the  mode  of  preparing  this  fubftance.  The 
difcovery  was  long  kept  fecret.  His  poUerity,  a  branch 
of  which  it  is  fald,  ftill  exllls,  have  retained  the  ap- 
pellation of  RuceHa:,  from  the  Spanllh  word  which 
lignlries  that  kind  of  mofs. 

1 8.  The  arts,  after  being  revived  in  Italy,  continued 
for  a  long  time  to  be  cultivated  and  improved  witli  In- 
ereafing  fuccefs.  Along  with  thefe,  the  art  of  dyei.ig 
made  conliderable  progrefs.  The  firft  coUedlon  of 
the  procefles  employed  in  this  art  appeared  at  Venice 
in  the  year  1429.  It  was  entitled  Martegola  del''  arte 
de  i  tentori.  To  render  this  defcription  more  uleful 
and  extenfive,  a  perlon  of  the  name  of  Giovanni  Ven- 
tura Rofcttl,  travelled  through  different  parts  of  Italy 
and  the  neighbouring  countries,  where  the  arts  had 
begun  to  riourifh,  that  he  might  acquire  a  knowledge 
of  the  proceffes  which  were  employed  by  different 
dyers.  Thefe  were  colleftcd  and  publlflied  in  1548, 
under  the  title  of  P/iaho.  This  treatife  has  been  by 
fome  confidered  as  the  leading  llep  towards  the  perfec- 
tion which  the  art  of  dyeing  has  attained  j  for  it  Is  the 
firft  In  which  the  different  proceffes  are  coUefled.  No 
mention  is  made  either  of  cochineal  or  of  indigo  ;  fo 
that  it  would  appear,  thefe  dyes  were  either  not  kno-wn, 
or  not  employed  in  Italy  previous  to  the  time  in  which 
it  was  written. 

19.  Italy,  but  efpeciaUy  Venice,  for  a  long  time 
almoft  exclufively  poffeffed  the  art  of  dyeing,  and  this 
feems  to  have  contributed  greatly  to  the  profperity  of 
the  manufaftures  and  commerce  ^vhich  the  Italian  ftates 
long  enjoyed.      By   degrees    it    was   introduced  into 


France,  Holland,  and  Eritain.     The  procefs  for  dyeing    Hirtory. 
the  true  fcarlet  had   been   communicated  to  a  perfon  of"""    v   -^ 
the  name  of  Gobeiin,  ivho  ellabllihed   a   manufaftoiy  / 1""*"^"' 
near  Paris,  which  ftill  bears  his  name.       At   the   time,  p.ar.cc 
this  was  confidered  io  rafli  an  enterprlfe,  that  it  received  £ic. 
the  name  of  G'jhelin's  folly ;  but  fuch  was  his  fuccefs, 
and  luch  was  the  ignorance  ot  the  times,  that  It  was  iup- 
pofed  he  derived  his  knowledge  of  the  proceffes  he  em- 
ployed, from  the  devil ! 

23.  'I'he  difcovery  of  America  brought  the  know- 
ledge of  the  cochineal  Infeft  into  Europe.  The  Spa- 
niards obferving  that  the  Mexicans  employed -it  in 
painting  their  houfes,  and  in  dyeing  cotton,  tranfmit- 
ted  an  account  of  the  beauty  of  that  colour  to  their 
government,  whofe  attention  was  afterwards  direded  to 
encourage  and  promote  the  increale  of  the  valuable  in- 
feft  from  which  it  is  obtained.  The  difcovery  of  cochi- 
neal was  foon  followed  by  that  of  the  procefs  for  dye- 
ing fcarlet,  by  means  of  a  folutlon  of  tin.  For  this 
dilcoverv  we  are  Indebted  to  a  German  chemift  of  the 
name  of  Kuffer,  or  Kutler,  who  carried  the  fecret  to 
London  in  the  year  1643.  duck  or  Kloeck,  a  Fle- 
milh  painter,  having  obtained  poffelTion  of  this  fecret, 
communicated  It  to  Gobelin,  and  afterwards  the  know- 
ledge of  it  fpread  throughout  all  Europe.  The  ufe  ofjnjijVo  fttft 
indigo,  which  was  a  great  acqulfition  to  the  art  of  dye-ufid. 
In  IT,  was  more  llowly  eftablilhed  than  that  of  cochi- 
neal. In  the  reign  of  Q^ueen  EHzabeth,  the  ufe  of  this 
fubftance,  as  well  as  of  logwood,  was  ftriftly  prohibited 
in  England,  and,  if  found  in  any  nianufaflory,  was  or- 
dered to  be  burned.  This,  as  mull;  appear  at  the  pre- 
fent  time,  very  ftrange  prohibition,  was  not  withdrawn 
'  till  the  reign  of  Charles  II.  It  met  with  the  fame  fate 
in  Saxony.  In  the  edidt  in  which  the  ufe  of  it  is  for- 
biden,  it  is  faid  to  be  a  corrofive  colour,  and  called 
food  for  the  devil  11 

21.  In  France  alfo,  fome  prejudice  was  entertained 
againll  it,  and  although  it  was  not  entirely  prohibited, 
the  ufe  of  it  was  limited  to  a  certain  proportion.  The 
rcafon  on  wliich  this  prejudice  was  founded,  on  a  nar- 
row view  of  the  principles  of  political  economy,  might 
even  in  the  prefent  day  be  admitted  as  fpeclous,  if 
not  fatisfadory.  It  was  held  out  by  thofe  who  dyed 
blue,  and  were  accullomed  to  ufe  paftll  and  woad, 
that  the  Introdufllon  of  indigo  would  fuperftde  the 
ufe  of  thefe  fubflances ;  and  It  was  reprefented  that 
their  confumptlon  would  be  deftroyed,  and  the  en- 
couragement for  the  prcduftions  of  the  country  dimi- 
nifhed. 

2  2-  Previous  to  the  adminiftration  of  the  celebra- p  -j,^  gj,_ 
ted  Colbert,  the  induftry  and  arts  of  France  long  re-couraged 
maincd  in  a  ftate  of  languor  and  decay.  By  the  wife  in  France, 
meafures  which  were  adopted  by  this  minifter,  fhe 
foon  rofe  to  dlftinftion  among  the  nations  of  Europe, 
and  in  a  (hort  time  faw  her  commerce  and  manu- 
faftures  greatly  extended.  He  invited  the  moft  fldl- 
ful  artlfts,  encouraged  and  rewarded  their  talents,  and 
thus  eftabllflied  many  arts  and  manufadlures.  Among 
thefe,  die  art  of  dyeing  received  its  fliare  of  attention. 
In  the  year  1672,  he  publllhed  a  table  of  inflruftions 
for  dyeing,  which,  although  it  contains  many  ufelefs 
and  improper  reftriftlons,  is  on  many  accounts  worthy 
of  attention,  and  particularly  the  reafons  which  he  has 
given  for  cpnfidering  it  as  an  objeft  of  confequence. 
As  3  proof  of  this,  we  may  refer  to  the  following  ex- 

traft 


DYE 

traft  froro  tlie  inftruftions :  "  If,  it  is  faid,  the  manu- 
faflories  of  illk,  ivool,  and  thread,  are  to  be  reckoned 
among  thofe  which  mofl  contribute  to  the  lupport  of 
commerce  ;  dyeing,  which  gives  them  that  Ihiking  va- 
riety of  colour,  by  which  they  refemble  what  is  molt 
beautiful  in  nature,  may  be  confidered  as  the  foul  of 
them,  TOthout  which  a  body  could  fcarcely  exilf. 

"  Wool  and  filk,  the  natural  colour  of  which  ra- 
ther indicates  the  rudcnefs  of  former  ages,  than  the 
genius  and  improvement  of  the  prefent,  ivould  be  in 
no  great  requeft,  if  the  art  of  dyeing  did  not  furnilh 
attraflions  which  recommend  them,  even  to  the  moil 
barbarous  nations.  All  vifible  objefts  are  dillinguilhed 
and  recommended  by  colours  •,  but  for  the  purpofes  of 
commerce,  it  is  not  only  neceffary  that  they  ihould  be 
beautiful,  but  that  they  Ihould  be  good,  and  that  their 
duration  fliould  equal  that  of  the  materials  which  they 
adorn." 

23.  But  notwithftanding  thefe  juft  and  liberal  views, 
and  many  ufeful  regulations,  -(vhich  were  pub!i(hed  for 
inftruftion  in  the  art  of  dyeing,  the  reflridions  impo- 
fed  upon  it,  as  we  have  already  obferved,  were  from 
miftaken  views  improper  and  injurious,  becaufe  in  this, 
as  in  every  other  art,  thefe  reftraints  infallibly  operate 
as  checks  on  induftry  and  improvement.  The  effedfs 
of  thefe  prohibitions,  however,  were  moderated  by 
the  facility  with  which  they  might  be  eluded,  and  by 
the  rewards  beftowed  on  thofe  whofe  experiments  pro- 
moted the  progrefs  of  the  art,  and  whofe  dlfcoveries 
being  afterwards  publilhed,  fcrved  to  modify  the  exift- 
ing  regulations.  The  effedls  of  thefe  prohibitions, 
too,  were  in  a  great  meafure  obviated,  by  the  ju- 
dicious appointment  of  men  of  fcience;  to  whom  the 
fuperintendence  of  arts  and  manufaftures  was  en- 
trulled.  By  their  prudent  exertions,  and  by  the  fliU 
more  efficacious  means  of  the  dlffufion  of  knowledge, 
this  art,  as  well  as  others,  has  been  encouraged  and 
improved. 

24.  The  French  government  continued  to  direft  its  at- 
tention to  promote  the  plan  which  was  thus  begun  by 
Colbert,  and  many  eminent  chemifls  have  been  em- 
ployed to  fuperintend  and  improve  the  procefles  of  the 
art  of  dyeing.  Dufay,  Hellot,  Macquer,  and  Berthol- 
let,  have  been  fucceffively  charged  with  the  care  of 
this  department ;  and  to  their  labours  and  exertions 
we  are  indebted  for  many  valuable  acquifilions  which 
have  been  made  in  the  art  of  dyeing,  during  the  18th 
century.  Dufay  was  the  firft  who  entertained  juft  views 
of  the  nature  of  colouring  matters,  and  the  powers  by 
ivhich  they  adhere.  In  the  examination  of  certain  pro- 
cefles he  difcovered  great  fagacity,  and  eftabliflied  the 
fureft  means  which  the  flate  of  knowledge  at  the 
time  alforded,  to  afcertain  the  durability  of  a  colour. 
Under  his  direftion  a  new  table  of  inftruftions,  which 
fuperfeded  that  of  Colbert,  was  publifhed  in  1737. 
Hellot,  who  fucceeded  him,  publilhed  in  1740  a  me- 
thodical defcription  of  the  procefles  for  dyeing  wool  ; 
and  this  treatife  may  be  confidered,  even  at  the  pre- 
fent day,  as  one  of  the  beft  fyftems  on  the  fubjedt. 
Macquer  in  1 763  publithed  a  treatife  on  dyeing  iilk, 
in  which  he  has  given  an  accurate  defcription  of  the 
procefles,  has  difcovered  the  combinations  of  the  co- 
louring principle  of  PrufTian  blue,  and  has  endeavour- 
ed to  make  an  application  of  it  to  the  art  of  dyeing. 
Macquer  died  in  1784,  and  was  fucceeded  in  that  de- 


partment  by  the  celebrated  Bcrthollet,  to  wli;;m  was  Hiftor)-. 
intrufted  the  fuperintendence  of  the  arts  conaedted  — \r~~' 
with  chemiftry,  and  particularly  that  of  dyeing.  To 
his  being  placed  in  this  department,  we  are  probably 
indebted  for  the  excellent  work  which  he  has  publi.li- 
ed  on  this  fubjei^,  and  for  dilfcrcnt  memoirs  which 
have  appeared  in  diiTerent  periodical  ^vords.  To  thefe 
we  muft  acknowledge  ourfelves  greatly  indebted  for 
much  of  the  information,  both  of  the  theory  and  prac- 
tice of  this  art,  which  we  propofc  to  lay  before  our 
readers  in  the  following  treatife.  He  has  endeavour- 
ed, he  obfervcs,  to  bring  into  one  point  of  view  the 
procefles  of  induftry,  and  the  operations  of  nature ;  to 
take  his  fituation  between  the  philofopher  'and  the  ar- 
tift.  To  the  firft  he  has  (hown,  where  it  is  that  the 
phenomena  of  the  art  of  dyeing  and  thofe  of  nature 
meet,  and  what  are  the  principles  which  their  difco- 
veries  have  eftablilhcd.  When  thefe  comprehenfive 
views,  we  may  add,  are  completed,  the  art  of  dyeing 
may  be  confidered  as  perfeft. 

2?.  The  art  of  dyeing  has  been  long  fuccefsfully  State  nf,  in 
pracflfed  in  Britain,  although  little  has  been  done  to-  Kntam- 
wards  the  inveftigation  of  the  theory  on  which  it 
depends.  At  an  early  period  of  the  Royal  Society, 
it  attrafted  the  attention  of  fome  of  its  members ; 
but  nothing  was  publilhed  on  the  fubjeft.  Many 
years  afterwards,  fome  ufeful  obfervations  on  dyeing 
were  publifned  by  Dr  Lewis,  but  thefe  were  limited  to 
a  very  few  procefles.  The  only  ivork  with  which  the 
Brltilli  dyers  were  acquainted,  till  within  thefe  few 
years,  was  a  tranflation  of  the  treatife  of  Hellot,  men- 
tioned above. 

26.  But   fince  the   progrefs  of  chemical   fcience  has  j,|,provtrl 
opened  fo  mde  a  field  of   inveftigation  ;  and   fince  all  by  chemi- 
the   eflential  procefles   in  the  art  of  dyeing  are  to  be  It- 
confidered  as  purely  chemical,  the  attention  of  philofo- 

phers  has  been  greatly  occupied  with  its  inveftigation 
and  improvement.  By  their  experiments  and  obferva- 
tions a  great  deal  of  new  information  has  been  accu- 
mulated, and  much  new  light  has  been  thrown  upon 
the  art. 

27.  The  only  treatife  which  has  appeared  in  Sweden  ,   ., 
/.p,.„-'.      ,         fci-rr  -J      -1  «"inP"  on 

on  this  lubject,  is  that  or   bcneiter,  accompanied  withdv^ing. 

notes  by  the  celebrated  Bergman.  In  Germany,  experi- 
ments in  different  procefles  of  dyeing  have  been  publilhed 
by  Beckmann,  Poerner,  Vogler,  and  Francheville.  The 
authors  of  the  diflferent  treatifes  in  France  on  this  fub- 
jeiEl,  which  have  greatly  contributed  to  the  improve- 
ment of  the  art,  are  D'Ambourney,  D'AjilIgny. 
Hauffmann,  Chaptal,  and  Bcrthollet,  v;hofe  works  we 
have  already  mentioned.  In  Britain,  two  very  valu- 
able eflays  by  Delaval  and  Henry  have  appeared  :  and 
to  thefe  we  may  add,  the  excellent  treatile  on  the  Phi- 
loiophy  of  Permanent  Colours,  by  Dr  Bancroft. 

In  the  following  treatife,  we  propofe  to  give  a 
pretty  full  view,  both  of  the  theory  and  praftice 
of  dyeing.  This  fubjcft  naturally  divides  itfeif  in- 
to two  parts.  In  the  firft,  we  (liall  treat  of  dyeing 
in  general,  or  of  thofe  departments  of  phyfical  fcience, 
the  knowledge  and  application  of  which  may  be  con- 
fidered as  conftituting  the  theory  of  the  art.  In  the 
fecond  part,  we  Ihall  take  a  view  of  the  different  pro- 
cefles which  are  employed  in  communicating  colours 
to  different  ftufT^,  or,  in  general  terms,  the  practice 
of  dyeing. 
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PART  I.   OF  DYEING  IN  GENERAL. 


Of  CoJourf,  UNDER  this  head  we  propofe  to  take  a  general 
&<^-       view  of  what  may  be  regarded  as  the  theory  of  dye- 

*~~~\--~^  Jng  J  and  inveftigate  thofe  principles  of  phyfical  fcience 
ivhich  are  immediately  connefted  with  the  art,  and 
by  the  application  of  which  the  phenomena  of  the  art 
can  only  be  accounted  for,  or  fatisfaftorily  explained. 
With  this  view  we  ihall  treat  the  fubjefis  which  come 
under  this  part  in  the  four  following  chapters.  In  the 
Jir/^,  we  fhall  confider  the  nature  of  colours  and  co- 
louring matters  >  in  the  fecond,  we  fliall  treat  of  the 
nature  and  operation  of  mordants ;  the  third  will  in- 
clude an  account  of  the  properties  of  the  fubftances 
to  which  colours  are  communicated  ;  and,  in  "Ca^  fourth, 
we  (hall  add  forae  general  obfervations  on  the  opera- 
tions of  dyeing. 

Chap.  I.    Of  Colours  and  Colottring  Matters. 

28.  The  phyfical  theory  of  light  and  vifion  proper- 
ly belongs  ta  optics;  and  the  changes  produced  by  the 
aftion  of  light  on  different  fubilances  are  detailed 
under  cherailiry.  In  this  place,  therefore,  we  ihall 
only  make  a  few  obfervations  on  the  nature  of  light 
and  colours,  which  are  more  immediately  connefted 
with  the  fubjedl  under  conllderation.  For  our  know- 
ledge of  light  and  vifion  we  are  indebted  to  Sir  Ifaac 
Newton.  It  was  firft  demonftrated  by  that  fagacious 
philofopher,  that  the  light  of  the  fun  is  compofed  of 
{"even  rays  which  have  different  powers  of  refrangibility. 
Nature  of  The  colours  of  thefe  feven  rays  are  red,  orange,  yel- 
ls'"- low,  green,  blue,  indigo,  violet.  When  thefe  rays  are 
feparated  by  the  prifm,  as  they  run  gradually  into  each 
other,  according  to  their  different  degrees  of  refrangi- 
bility, they  produce  every  various  ihade  of  colour. 
The  violet  ray  is  the  moft  refrafted,  the  indigo  next, 
and  fo  on  to  the  red,  which  is  the  leall;  rtfrafled  of  all 
the  rays.  The  fame  rays  of  light  alfo  differ  in  their 
degrees  of  reilexibility.  All  known  colours,  and  their 
different  ihades,  are  produced  by  mixing  together  the 
different  rays.  Thus,  for  inftance,  by  mixing  to- 
gether red  and  yellow,  an  orange  colour  is  obtained  ; 
yellow  and  blue  give  a  green  colour ;  and  blue  and 
ved,  according  to  their  different  proportions,  produce 
a  violet,  purple,  &c.  and  thus,  as  Sir  Ifaac  Newton 
has  obferved,  the  variety  of  colours  depends  on  the 
compofition  of  light  ;  for  if  the  fun's  light  confifted 
but  of  one  fort  of  rays,  there  would  be  but  one  colour. 
iS'aturetf  29.  Colours  in  an  objeft,  the  fame  philofopher 
colours.  farther  obferves,  are  nothing  but  a  difpofition  to  re- 
fleft  this  or  that  fort  of  rays  more  copioufly  than  the 
reft  j  in  the  rays  they  are  nothing  but  their  difpofitions 
to  propagate  this  or  that  motion  into  the  fenformm  ; 
and  in  the  fetr/^orium  they  are  fenfations  of  thofe  mo- 
tions under  «he  forms  of  colours.  In  their  power  of 
reSetling  light,  bodies,  it  is  well  known,  differ  greatly 
from  each  other.  Some  bodies  reflecl  it  in  fuch  quan- 
tities, that  the  eye  cannot  bear  it.  Such,  for  inftance, 
are  metallic  (ubflances  highly  poliftied.  Others  again, 
as  dark  coloured  or  black  fubftances,  reflect  it^  very 
feebly.     It  is  found  in  general,  that  the  quantity  of 


light  refleiEled  from  a  body  depends  greatly  on  the  of  Colours 
fraoothnefs  of  its  furface.  On  this  account  bodies  &c. 
which  have  the  fmootheft  furface,  or  are  moft  highly  ^^""v  ' 
poliftied,  are  the  brighteft  :  that  is,  they  refleft  the 
greateft  quantity  of  light.  But  there  is  alfo  a  very 
great  difference  among  bodies,  in  the  nature  or  quality 
of  the  ravs  of  light  which  they  have  the  power  of  re- 
flefling.  Wiien  all  the  rays  of  light  are  equally  re- 
flected by  any  body,  that  body  is  faid  to  be  white ; 
but  when  a  very  few  rays  only  are  refledled  from  a 
body,  that  body  is  faid  to  be  black,  becaufe  the  greater 
number  of  the  rays  being  abforbed  by  the  body,  the 
few  that  are  reflected  make  a  very  faint  impreflion  on 
the  organ  of  viiion.  A  body  which  has  the  power  of 
reflefting  the  red  rays  only,  is  faid  to  be  red  j  a  body 
which  rctlcfts  the  blue  rays,  is  faid  to  be  blue  j  the 
body  retlefting  only  the  yellow  rays,  is  yellow  :  but 
Avhen  any  two  of  thefe  rays  are  refleiled  in  combina- 
tion with  each  other,  a  different  colour  is  produced  ; 
as  for  inftance,  the  red  and  the  yellow  rays  aftord  an 
orange  colour ;  and  as  we  have  already  obferved,  the 
various  fliades  of  colour  exhibited  by  different  bodies, 
depend  on  the  different  combinations  of  rays  reflected 
from  their  furface.  Thus  it  appears,  that  colour  in 
bodies  is  to  be  afcribed  to  their  difpofition  of  abforbing 
certain  rays,  and  reflefting  the  reft.  In  opaque  bodies, 
it  is  owing  to  their  difpofition  to  abforb  fome  rays,  and 
to  refleft  the  reft.  In  tranfparent  bodies,  it  is  owing 
to  their  difpofition  to  abforb  certain  rays,  and  to  tranf- 
mit  the  reft. 

30.  Newton  has'  demonftrated,  that  tranfparent Caufe  of 
bodies  reflcit  the  rays  of  one  colour,  and  tranfmit  thofe  "olcurs  in- 
of  another,  according  to  the  difference  of  their  thick- ^■'-"'g'"'^*' 
nefs  or  denfity.  He  obferves  that  tranfparent  fub- 
ftances, fuch  as  glafs,  water,  air,  &c.  when  made  very 
thin  by  being  blown  into  bubbles,  or  otherwife  formed 
into  plates,  exhibit  various  colours,  according  to  their 
various  thinnefs ;  although  at  a  greater  thicknefs  they 
appear  very  clear  and  colourlefs.  His  method  of  con- 
ducing thefe  experiments  was  the  following.  He  took 
two  objedl-glalTes,  the  one  a  pLano-convex  for  a  14 
feet  telefcope,  and  the  other  a  large,  double  convex, 
for  one  of  about  50  feet ;  and  upon  this  laying  the 
other  with  its  plain  fide  downwards,  he  prefled  them 
flowly  together,  to  make  the  colours  fucceffively 
emerge  in  the  middle  of  the  circles,  and  then  llowly 
lifted  the  upper  glafs  from  the  lower,  to  make  them 
fuccelTivcly  vanifti  again,  in  the  fame  place.  The 
colour  which,  by  prefTmg  the  glaffes  together,  emer- 
ged laft  in  the  middle  of  the  other  colours,  would,  upon 
its  firft  appearance,  look  like  a  circle  of  a  colour  al- 
moft  uniform  from  the  circumference  to  the  centre ; 
and  by  comprefling  the  glaffes  ftill  more,  grow  conti- 
nually broader,  until  a  new  colour  emerged  in  its  cen- 
tre, and  thereby  it  became  a  ring,  encompaffing  that 
new  colour  ;  and  by  comprefling  the  glafles  ftill  more, 
the  diameter  of  this  ring  would  increafe,  until  another 
new  colour  emerged  in  the  centre  of  the  laft,  and  fo 
on,  until  a  third,  a  fourth,  a  fifth,  and  other  follow- 
ing new  colouis  fucceffively  emerged  there,  and  be- 
came 
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of  Coliiiiff,  crime  rinp;s,  encompafflng  tlie  innermoil:  colour,  the 
S<-f-      laft  of  which  was  tht  black  {pot.     And  on  the  con- 

^—^■^~~^  tr'iry,  by  liftinir  up  the  uppex  glafs  from  the  lower,  the 
diameter  cf  the-  rings  would  decrcaf*.',  and  the  breadth 
of  their  orbit  increafe,  until  their  colours  reached  fuc- 
ceflively  to  the  centre,  and  then,  as  they  were  of  con- 
(jderable  breadth  he  could  more  ealily  ddcern  their 
fpecies  than  before.  Ey  proceeding  in  this  manner, 
he  produced  25  diftVteut-coloured,  circular  rings,  which 
he  divided  into  fcven  orders,  bccaufe  the  fame  co- 
lour was  always  rejjeated.  They  are  reckoned  from  the 
central  colour,  which  was  always  black,  in  the  fol- 
lowing order : 

J .  Blue,  white,  yellow,  and  red. 

2.  Violet,  blue,  green,  yellow,  red. 

3.  Purple,  blue,  green,  yellow,  red. 
Green,  red. 

Greenilb  blue,  and  red. 
Greenilh  blue,  and  pale  red. 
Greenilh  blue  and  reddiili  white. 


But  in  the  three  laft  orders  the  colours   ivere   very  in- 
dillintl,  and  terminated  in  perfeil  whitenefs. 

31.  Thefe  colours  were  occalioned  by  the  thin 
films  of  air  which  were  included  between  the  two 
glaffes.  For  he  found,  he  obferves,  by  looking 
through  the  two  objeft-glaffes,  that  the  interjacent  air 
exhibited  rings  of  different  colours,  as  well  by  tranf- 
mltting  light,  as  by  retledling  it.  The  film  of  air 
varies  in  thicknefs  from,  the  centre  of  the  glalTes  to  the 
circumference.  In  the  centre  where  the  film  is  thln- 
iieft  the  colour  is  black  ;  and  the  other  colours  from 
the  centre  to  the  circumference  are  produced  in  their 
order  by  the  gradual  increafe  of  the  thicknefs  of  the 
film. 

32.  Thefe  experiments  were  repeated  on  films  of 
water  and  alfo  of  glafs  ;  and  it  was  found  that  the 
thicknefs  of  the  films  in  thefe  cafes,  reflefting  any  par- 
ticular colour,  was  diminilhed,  and  this  diminution  ap- 
peared to  be  proportional  to  the  denlity  of  the  re- 
tleftlng  film.  As  there  is  no  method  of  meaf'uring  the 
dillance  between  the  two  glaffes  where  the  black  fpot 
appears,  it  is  impoffible  to  afcertain  the  abfolute  thick- 
nefs of  the  films ;  but  it  certainly  does  not  exceed  the 
loooth  part  of  an  inch.  Newton,  howev-er,  endeavour- 
ed by  a  mathematical  invetligation  to  meafure  the  rela- 
tive thicknefs  of  air,  water,  and  glafs,  at  which  the  feve- 
ral  orders  of  colour  appear.  The  following  table  exhi- 
bits the  relative  thicknefs  of  air  v.-hich  produced  the  co- 
loured circles. 

1.  Black 
blue 
white 
yellow 
red 

2.  Violet 
blue 
green 
yellow 
red 

3.  Purple 
blue 

33.  The  conclufion  which  Newton  drew  from  thefe 
experiments  was,  that  the  power  or  difpoHtion  of  the 


I 
5i 

green 

yellow 

red 

25x 

27t 
31 

4.  Green 
red 

5.  Green  blue 

3S 
46 

14 
i6i 

red 
6.  Green-blue 
red 

65 

i8f 

7.  Green-blue 

7' 

21 

reddifli-white 

77 

2l\ 
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particles  of  bodies  to  rcfieft  or  tranfmit  particular  rays.  Of  Colours, 
depciidcd  on  the  fi^e  and  denfity  of  thefe    panicles ;        ^'^■ 
and  prijceedlng  on  this  theory  lie    attempted  to  niea-         • 
fure  the  fize,  or  at  leafl:  the  thicknefs,  of  the  particles 
of  bodies,    from    the  colours  which  they  relltded    or 
tranfmilted. 

34.  This  fubjcft  was  Hill  fr.lher  invefligntcd  by  Mr  Supported 
Dclaval.  In  tlie  year  1765,  he  publiflied,  in  the  Phiio-'>y  iJtfavaf. 
fophical  Tranfaclions,  an  account  of  his  "  E.xperiments 
and  Obfervations  on  the  agreement  between  the  fpcci- 
fic  gravities  of  the  feveral  metals,  and  their  colours, 
when  united  to  glafs,  as  well  as  of  their  other  prepara- 
tions". In  this  paper,  Mr  Delaval  treats  of  the  differ- 
ence of  denfity,  and  of  the  colouis  produced  by  that 
qaufe  ;  and  yet  he  confiders  colours  as  ariung  from  a 
difference  of  the  fize  of  the  colouring  particles.  For 
fince  the  particles  of  a  coloured  fubftance  being  fepa- 
rated  tliey  are  removed  to  a  greater  diftance  from  each 
other,  and  thus  occupy  a  greater  fpace,  that  fubilance 
mult  undergo  a  diminution  of  its  fpeclfic  gravity,  while 
at  the  fame  time  the  fize  of  its  particles  is  Imallcr. 
According  to  Sir  Ifaac  Newton,  the  refraftive  and  re- 
flexive powers  of  bodies  are  nearly  proportional  to 
their  denfitles,  and  the  leafl  refrangible  rays  require  the  gL 
greatefl  power  to  reflect  them.  From  this,  Mr  Delaval 
tuppofed,  that  denfer  fubHances,  by  their  greater  re- 
fleclive  power,  ought  in  fimilar  circuraffances  to  reflecl 
the  lefs  refrangible  rays ;  and  that  fubftances  of  lefs 
denfity  fhould  retledl  rays  proportionably  more  refran- 
gible, and  therefore  appear  of  feveral  colours  in  the  or- 
der of  their  denfity.  The  denfefl  bodies,  he  fuppofes, 
are  the  red  ;  the  next  in  denfity  are  the  orange  ;  the 
next  are  the  yellow;  and  fo  on,  according  to  the  order 
of  the  refranglbility  of  the  different  rays.  Mr  Delaval 
fome  time  after  extended  his  refearches  to  animal  and 
vegetable  fubflances,  and  endeavoured  to  eflablifh  the 
theory  of  Newton  by  a  great  number  of  experiments,  an 
account  of  which  he  publillied  in  an  effay  entitled,  an 
Experimental  Inquiry  into  the  caufe  of  the  Permanent 
Colours  of  Opaque  Bodies  f. 

^^.  According  to  the  theory  of  Newton,  with  the  f  A/i^ii*- 
exception  of  combufllble  bodies  which  follow  a  dlfTer-/"'  Mem, 
ent  law,  colour  depends  folely  upon  the  fize  of  the  in-"'  '3'- 
tegrant  particles  of  bodies,  in  which  the^denfity  is  the 
fame;  and  upon  the  fize  and  denfity  of  all  bodies  taken 
together.  But  the  evidence  for  the  truth  of  this  theory 
can  only  be  derived  from  experiment.  Newton  ad- 
duced but  a  fmall  number  of  experiments  in  fupport  of 
it.  The  experiments  of  Mr  Delaval  were  more  nu- 
merous and  more  varied  ;  but  they  were  made  long  be- 
fore the  important  fafts  in  chemical  fcience,  which  have 
completely  changed  the  views  and  opinions  of  phllo- 
fophers,  with  regard  to  the  nature  and  aftion  of  the 
conff  ituent  principles  of  bodies,  were  difcovered  ;  fo  that 
it  is  now  unverfally  acknowledged  that  they  proceed- 
ed on  a  falfe  hypothefis.  It  was  fuppofed  that  alka- 
lies enlarge,  and  that  acids  diminifli,  the  fize  of  the 
particles  of  bodies  on  which  they  aft,  without  indu- 
cing any  other  change.  This  opinion,  in  the  prefent 
flate  of  chemical  knowledge,  will  not  readily  find  a 
place. 

36.   But  if  this  theory  ivere  true,  every  change  in  I*  imper-.  • 
the  fize  of  the  integrant  particles  of  bodies  would  oc-  '^'^^' 
cafion  a  different  colour  in  thefe  particles ;  and  in  all 
thefe  clianges,    if  they    correfpond    with    the    theory, 

tlie 
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mufl    be    precifely  that    colour 
of   a  dim: nation   or    increaie  of 


t".idts, 


Ot  Colours,  tlie  colour    nrodir:<?d 

,     ^'^-       -which    ii    the   refult 
fize. 

Inconnftent  37.  But  there  is  no  fuch  coincidence  vv-ith  the  facls. 
■ith  the  The  magnitude  of  the  integrant  particles  of  bodies  can- 
not be  alcertained  ;  and  there  is  no  method  by  whl.h 
the  incrcafe  or  diminution  of  the  particles  in  the  chan- 
ges which  they  undergo  can  be  meafured  ;  but  the  ad- 
dition or  abflraftion  of  matter  to  particles  can  in  many 
cafes  be  diftiiidly  determined.  In  the  change  which 
takes  place  on  gold  by  the  procefs  of  oxidation,  that  is, 
by  combining  witli  oxygen,  an  integrant  particle  of  the 
oxide  is  larger  than  the  Integrant  particle  of  gold  in  the 
metallic  ftate  •,  for  it  has  united  with  one  particle  at  lealf 
of  oxygen.  But  if  the  theory  were  true,  there  fhould 
be  a  difference  of  colour  between  the  oxide  and  the 
gold,  ivhich  is  not  the  cafe  ;  for  they  are  both  yellow. 
In  the  amalgam  of  filver,  a  compound  of  f.lver  and 
mercury,  the  colour  is  white,  which  is  the  colour  of 
both  metals ;  and  yet  an  integrant  particle  of  the  com- 
pound mull  be  larger  than  an  integrant  particle  of  ei- 
ther the  mercur)'  or  the  filver. 

38.  But  the  lame  colour,  it  may  be  faid,  is  reflefled  in 
the  different  orders  of  colours,  in  which  the  particles 
are  of  very  different  fizes.  This  circumllance,  as  Dr 
Bancroft  f  juftly  obferves,  proves  inconteftably,  that  al- 
though thicknefs  or  fize  of  the  particles  may  be  one, 
it  cannot  be  the  only  caufe  of  the  repeated  variation  of 
colour.  It  follows,  therefore,  that  there  mufl  be  fome 
other  caufe.  But  befides,  the  moft  common  colour  re- 
maining after  an  increafe  of  the  fize  of  the  integrant 
particles  of  bodies  is  white ;  and  yet  this  colour  does 
not  appear  in  any  of  the  orders  except  the  firft  ; 
its  permanency,  therefore,  cannot  be  accounted  for  in 
any  way  which  is  at  all  compatible  with  this  theory. 

39.  And  in  the  changes  of  colour  which  are  obferved 
to  follow  the  increafe  or  diminution  of  the  fizes  of  the 
particles  of  bodies,  the  order  of  thele  changes  is  not 
iuch  as  will  correfpond  w-ith  the  theory.      It  is  obvious 

Colours  of  j]iat:  the  colours  of  metallic  fubflances  do  not  depend 
on  their  denfity.  The  colour  of  platina,  the  denfell: 
body  known,  is  not  red,  as  it  fnould  be  according  to  the 
theory,  but  Avhite  ;  in  this  refpeft  refembling  tin,  one 
of  the  metals  which  has  the  leaft  denfity,  and  Httle  more 
than  one  third  that  of  the  former. 

40.  The  fize  of  the  particles  of  the  green  oxide  of 
iron  muft  be  increafed  when  they  enter  into  combina- 
tion with  the  pruflic  acid.  But  the  colour  of  the  com- 
pound is  white  ;  and,  according  to  the  theory,  it  (hould 
be  accompanied  with  a  diminution  of  the  fize  of  the 
particles,  which  is  not  the  cafe.  The  colour  of  indigo 
is  naturally  green.  The  addition  of  oxygen,  wnich 
muft  increafe  the  fize  of  the  particles,  converts  it  to  a 
blue  colour.     This,  then,  is  another  cafe  in.~-)mpatible 
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changes  af-.^^^}^  ^]^^  Newtonian  theory.      And  from  thefe  fads  it 


fca  the  CO 
lour. 


muft  appear,  that  this  theory  is  deficient  in  accounting 
for  the  reflexion  or  tranfmiflion  of  particular  rays,  and 
the  abforption  of  the  reft.  It  is  not  fufficient  for  the 
explanation  of  the  caufes  of  colour.  The  fmallnefs  and 
the  denfity  of  particles  are  not  the  only  circumftances 
which  ought  to  be  taken  into  the  account,  in  explain- 
ing the  caufe  of  colour  in  bodies.  It  appears,  from 
Newton's  own  experiments,  that  we  muft  have  recourfe 
to  the  chemical  properties  of  bodies,  which  have  a  con- 
^liderable  influence  on  their  colour.     It  cannot  be  fup- 
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pofed,  that  a  force  which  afts  povyerfully  in  refra^ing  Of  C)!our9, 
the  rays,  will  not  alfo  have   great  influence  in  their  re-       ^'-"• 
tltclion.  ' ^"~^ 

41.  Numerous  facls  tend  to  prove  that  bodies  have /affinity  of 
a   particular  affinity  for  the  rays   of  light  ;  and  indeed  oodics  for 
it  is  entirely  upon  thefe   affinities   that  the  phenomena ''''■'^'" 

of  light  depend.  Coloured  bodies  have  a  certain  affi- ''''•'" ''^^ 
nity  tor  fome  of  the  rays  of  light.  Thofe  rays  for^'j(j,y. 
Wiiich  any  body  has  a  ftrong  affinity,  are  abforbed  by 
it,  and  retained  ;  ivhile  the  other  rays,  for  which  it  has 
no  affinity,  are  either  retlefted  or  tranfmitted,  accord- 
ing to  the  nature  of  the  body,  as  it  may  be  opaque  or 
tranf'pnrent,  and  according  to  the  direftion  of  the  inci- 
dent ray.  A  red  body,  for  inftance,  reflefts  only  the 
red  rays,  becaufe  it  has  an  affinity  for  all  the  other 
rays,  excepting  the  red.  It  therefore  abforbs  them,  if 
it  be  an  opaque  body,  or  tranfmits  them  if  it  be  tranf- 
parent.  A  green  body  abforbs  all  the  rays  excepting 
the  green  ;  a  black  body  has  a  ftrong  affinity  for  all 
the  rays,  and  therefore  they  are  all  abforbed  ;  while  a 
white  body,  which  has  little  affinity  for  any  of  the 
rays,  if  it  be  opaque,  reflects,  or  if  tranfparenl,  tranf- 
mits them  all. 

42.  The  dirTerences  which  exift   between  the  parti-^hanjes  of 
cles  of  bodies,  may  be  conceived  to  be  differences  in  rolour 
fize,    denfity,  and  figure ;    and   changes   in  thefe   cir-o"  '"g  to 
cumftances  may  account  for  all  the  varieties  of  affinity,  dmcrences 
If  then   affinity  depends  upon  thefe  circumftances,  and  p,- ^i^'j.' '       ' 
if  the  colour  of  bodies  is  to   be  afcribed  to  the  affinity  udes, 
between  their  particles  and  the  different  rays  of  light, 
the  caufe  of  the  colour  of  bodies,  it  feems  obvious,  is 
capable  of  being  accounted  for  from  the  fize,  denfity, 
and  figure  of  their  particles.     It  cannot  be  accounted 
for,  according  to  the  theories  of  Newton  and  Delaval, 
folely  on  the  variations  in  fize  and  denfity. 

4^.  If  then  the  colour  of  bodies  depends  upon  their 
affinity  for  light,  and  every  body  have  fome  colour 
in  confequence  of  the  abforption  of  particular  rays 
which  it  retains,  and  the  refteftion  or  tranfmiffion  of  all 
the  reft,  it  is  obvious,  that  it  muft  continue  of  its  firft 
colour  without  fuft'ering  any  change,  till  it  is  either  fa- 
turated  with  the  particular  rays  which  it  abforbs,  or 
till  the  particles  of  the  body  have  undergone  fome  ^^j  ,(,  „j., 
change  by  decompofition  or  combination  with  new  fub-comhina- 
ftances.  As  many  fubftances  have  been  long  expofed  tions. 
to  the  aftron  of  light  without  their  colours  being 
changed,  there  is  no  certain  evidence  that  the  changes 
in  the  colours  of  bodies  are  to  be  afcribed  to  the  firft 
caufe.  The  light  which  is  abforbed  either  efcapes  un- 
changed or  under  fome  unknown  form.  But  the  ac- 
tion of  the  fecond  caufe  which  has  been  mentioned, 
may  be  traced  in  almoft  all  cafes  where  alterations  of 
the  colours  of  bodies  have  been  obferved.  We  may 
take  as  an  example  of  this  change  of  colour  the  green 
oxide  of  iron,  which  readily  combines  with  oxygen,  and 
is  converted  into  the  red  oxide.  The  latter  oxide,  in 
combination  with  the  gallic  acid,  affumes  a  black  co- 
lour, and  -with  pruffic  acid  a  blue  colour.  In  thefe 
cafes,  where  there  is  a  change  in  the  compofition  of  the 
body,  accompanied  with  a  change  of  colour,  the  caufe 
of  this  change  is  obvious  ;  becaufe  every  change  in  the 
compofition  of  a  body  produces  fome  change  in  the  af- 
finity, and  therefore  in  the  fize,  denfity,  and  figure  of 
the  particles  ;  and  it  is  not  improbable  in  all  of  thefe 
circumftances  together.  But  if  the  affinity  of  any  bo- 
dy 


Paul.  ^     ^'    .^ 

Ot  ("olours,  dy  for   other  fubftances  has  undergone  a  change,  it  is 
?"=•       n;itural  to  luppofe  that  its  afHnity  for  light  is  alfo  in 
'"—"'y''^  forae  degree  altered.     This,  however,  although  it  hap- 
pens in  many  inltances,  is  not  co:-.(li!'.t  and  uniform  ; 
becaul'e   it  may  happen,  that  the  changes  in  tiie  iize, 
deniity,  or  figure  of  the  particles  of  the  body,  are  fuch 
as  to  render  it  capable  of  co:iibining  with,  or  reflefling, 
the  fame  rays  of  light  as  before  it  fuifered  any  chemical 
change.     Thus  it  muft  appear,  that  in  moll  cafes,  the 
permanency  of  the  colours  of  bodies  will  depend  greatly 
on  the  permanency  of  their  compofition,  and  on  the  force 
of  the   affinities  which  they  have  for  other  bodies,  to 
vvhofe  adlion  they  may  he  expofed. 
Culoured  44.  In  the  ingenious    experiments   of  Mr  Delaval, 

mattersclo  which  ive  have  already  alluded  to,  he  has  ihown  that 
not  .tdccl  coloured  matters  do  not  retleA  any  light.  "  Retlec- 
''£"'•  tive  media,  (he  obfervcs),  atl  indifcrimiaaCely  on  all 

the  ditfercnt  rays.  It  does  not  appear  from  the  opti- 
cal phenomena  which  have  hitherto  been  oblervcd, 
tliat  nature  affords  any  kiiid  of  matter  endowed  with  a 
power  of  redecling  one  fort  of  rays  more  copioufly 
than  the  other  forts ;  confenuently  no  redeclive  fub- 
ftances  are  capable  of  feparating  the  differently  refran- 
gible rays,  and  thereby  producing  colours.  Tliere 
are  feveral  experiments  and  obfervations  in  Sir  Ilaac 
Newton's  optics,  from  wljich  it  might  have  been  in- 
ferred, that  coloured  light  is  not  redeemed  from  co- 
loured matter,  but  from  white  or  colourlefs  matter 
only.  Although  that  great  philofopher  fuppofes  that 
all  coloured  bodies  refleft  the  rays  of  their  own  co- 
lours  more  copioufly  tlian  the  reft,  yet  he  obferves 
that  they  do  not  reflefl  the  light  of  their  own  colours 
fo  copiouny  as  white  bodies  do.  If  red-lead,  for  in- 
llance,  and  white  paper,  be  placed  in  the  red  light  of 
the  coloured  fpeftrum,  made  in  a  dark,  chamber  by 
the  refradion  of  a  prifm,  the  paper  vv-iil  appear  more 
lucid  than  the  red  lead,  and  therefore  rctlccls  the  red- 
making  rays  more  copioufly  than  red-lead  doth*. 

"  If  it  be  fuppofed  that  the  red  particles  of  the  mi- 
nium reflett  the  red  rays  more  (Irongly  than  the  reft, 
what  reafon  can  be  alligned  ivhy  minium  (hould  not 
exhibit  the  red  rays  as  vividly  as  white  paper,  which 
afls  indifferently  on  all  the  rays  ?  But  if  it  be  confi- 
dered  that  in  opaque  coloured  bodies,  the  ray*  -which 
are  reflefled  from  white  refleflive  matter  pafs  back 
through  the  tranfparent  coloured  media  with  which 
the  refleilive  matter  is  covered,  it  will  evidently  ap- 
pear why  the  coloured  light  reflecled  from  white  pa- 
per is  more  copious  and  bright  than  that  whicli  is  ex- 
hibited by  red  lead. 

"  A  confiderable  part  of  the  incident  light  is  loft  in 
paffing  through  tranfparent  coloured  media  ;  therefore 
the  light  reflefted  immediately  from  the  white  paper, 
muft  be  more  copious  and  lucid  than  that  which  has 
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undergone  a  diminutlcn  in  its  paffage  to  and  from  theOf  C"lo"rs 
refleftive    particles    of   the    opaque    coloured    body, 


&c. 


through  the  tranfparent  coloured  medium. 

"  When  a  fmall  portion  of  colouring  matter  Is  mix- 
ed with  a  colourlefs  medium,  the  mafs  appears  tinged 
with  colour ;  but  when  a  great  quantity  of  colouring 
matter  is  added,  the  mafs  e-thibits  no  colour,  but  ap- 
pears black  ;  therefore,  to  attribute  to  colouring  mat- 
ter a  refleclive  power,  is  to  advance  an  inexplicable 
and  contradiftory  propofition  ;  for  it  is  aflerting  that 
in  proportion  as  more  refleftive  colouring  matter  is  op- 
pofed  to  the  incident  light,  lefs  colour  is  retlefted  ; 
and  that  when  the  quantity  of  colouring  matter  is  very 
great,  no  colour  at  all  is  retledled,  but  blacknefs  is 
thereby  produced." 

45.  "  From  thefe  arguments  it  might  have  beenP'O""* 
fliewn,  that  the  redeclive  power  does  not  e.xift  in  co- 
louring matter,  but  in  opaque  white  fubftances  only. 
Neverthelefs,  in  this  difquifition,  I  have  not  entirely 
relied  on  arguments  drawn  from  a  few  known  and  ob- 
vious appearances,  but  have  endeavoured,  by  nunieious 
experiments,  to  afcertain  the  caufe  of  the  colours  of 
natural  as  well  as  artificial  bodies,  and  the  manner  in 
which  they  are  produced. 

46.  "  M.  Euler  obfcrved,  that  the  colours  of  bodies 
are  not  produced  by  refleflion.  He  fuppofes  that  the 
coloured  rays  are  emitted  by  the  colorific  particles. 
This  hypothefis,  however,  is  not  agreeable  to  experi- 
ment -,  for  as  the  colouring  matter  ads  upon  light  by 
tranfmiirion  only,  it  is  evident  that  bodies  do  not  ap- 
pear coloured,  either  by  refleding  or  emitting  the 
rays.  I  have  not  attended  to  any  other  hypothefes 
which  are  unfupported  by  experiments.  Sir  Ifaac  New- 
ton, and  I  believe  all  later  philofophers,  except  M. 
Euler,  have  attributed  to  colouring  matter  a  rcfledive 
power ;  and  the  artifts  whofe  works  depend  upon  the 
preparation  and  ufe  of  colouring  materials,  feem  in 
general  to  have  adopted  the  fame  theory.  As  an  in- 
ftance  of  this  agreement,  I  have  cited,  from  M.  Hel- 
lot,  one  of  the  moft  Ikilful  and  intelligent  authors 
who  have  treated  of  the  art  of  dyeing,  a  paffage  which 
comprifes  his  opinion  refpeding  the  adion  of  the  tin- 
ging particles  on  the  rays  of  light  (a).  All  the 
other  writers  on  the  fame  fubjed,  appear  to  agree  in 
that  eftabliftied  opinion  ;  but  they  feem  rather  to  have 
yielded  to  the  authority  of  Sir  Ifaac  Newton  and  other 
theoriifs,  than  to  have  appealed  to  the  operations  of 
their  own  art,  from  which  the  real  caufe  and  origin  of 
colours  is  obvioufly  deducible."  f  f  ^finthcjf,' 

47.  "The  art   of  dyeing  confifts  princi  pally  in  co- •^''''- "• 
vering  white    fubftances,  from  which   light  is  ftrongly ''' '^'* 
refleded,  with   tranfparent  coloured  media,  which,  .ic- 
cording  to   their  feveral  colours,  tranfmit  more  or  lefs 
copioufly  the  feveral  rays  refleded  from  the  white  lub- 

ftances. 


(.A.)  The  paflage  from  Hellot  is  tlie  following.  "  At  prefent  we  know  only  of  two  plants  which  afford  a 
blue  colour  after  their  preparation.  The  one  is  the  ifatis  or  g/cjlum,  otherwife  railed  f>ajlel  or  woad.  In  the 
preparation  of  thefe  plants,  the  fermentation  is  continued  till  the  putrefadive  procefs  of  all  the  parts  of  the 
plant,  the  root  excepted,  has  been  induced  •,  confequently  there  takes  place  a  feparation  of  all  their  principles, 
with  a  neiv  combination  and  arrangement  of  thefe  fame  principles,  from  which  refults  an  affemblage  of  particles 
greatly  divided,  which  being  applied  to  any  fubflance,  refled  the  light  in  a  very  different  manner  from  what 
they  did  when  thofe  particles  were  combined  with  the  other  parts  of  the  plant,  previous  to  fermentation,"  ^rs 
tie  la  J'emture  des  Laines,  p.  117. 
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ftances.  Tlie  tiaufparciit  coloured  media  tli^mfelvcs 
rellefl  no  light ;  and  it  is  evident  that,  if  they  yielded 
their  colours  by  retlefting  inilcad  of  tranfir.itting  the 
rays,  the  ivhitenefs  or  colour  of  the  ground  on  which 
they  are  applied  would  not  anyivile  alter  or  affefl  the 
colours  which  they  exhibit.  Such  an  erroneous  con- 
ception of  the  principles  of  the  art  cannot  fail 
greatly  to  obftruft  its  progrefs  and  improvement. 
All  colouring  matter  is  black  when  viewed  by  in- 
cident light,  and -all  fubftances  inclined  to  blacknefs, 
in  proportion  as  they  are  copioufly  flored  with  tinging 
particles. 

48.  i\s  a  farther  illuftration  of  this  fubjeft,  we  fhall 
make  another  extrafl  from  the  fame  author.  "  For 
the  purpofe,"  he  obferves,  "  of  procuring  mafles  made 
up  of  colouring  particles,  I  reduced  fevcral  tranfpa- 
rent  coloured  liquors  to  a  folid  conliilence  by  evapora- 
tion. When  a  gentle  heat  is  employed  in  this  opera- 
tion, the  colouring  matter,  which  is  thus  concentrated, 
remains  unimpaired,  and  capable  of  again  imparting 
its  colour  unaltered,  to  other  liquors.  In  this  ftate 
the  colouring  particles  refiefl  no  colour  ;  and  as  no 
light  is  tranfmitted  through  them,  they  are  black. 
Among  the  liquors  which  1  evaporated,  were  the  tinc- 
tures and  infufions  of  the  colouring  particles  of  red, 
purple,  blue,  and  yellow  flowers  •,  of  logwood.  Brazil- 
wood, fuftic,  turmeric,  red  fanders,  alkanet,  fap-green, 
kermes,  and  other  tranfparent  coloured  liquors,  which 
are  capable  of  being  reduced  to  a  folid  coniiftence, 
without  undergoing  fuch  changes  during  their  evapora- 
tion, as  to  render  them  opaque. 

49.  "  White  paper  and  linen  may  be  tinged  by  dip- 
ping them  in  the  infufions  of  flowers  of  different  co- 
lours ;  and  by  fpreacfflig  upon  thofe  white  grounds  the 
exprefled  juices  of  fuch  flowers,  their  colours  may  be 
communicated  to  the  paper  and  the  linen.  Thefe 
means  of  tinging  are  fomewhat  fimilar  to  the  applica- 
tion of  vegetable  dyes  to  linen,  and  of  tranfparent  wa- 
ter colours  to  paper,  many  of  which  confitl  of  the  co- 
louring matter  of  plants,  fuch  as  indigo,  litmus,  gam- 
boge, &c. 

50.  The  confideration  of  thefe  white  fubftances  af- 
fords much  infight  into  the  manner  in  which  the  natu- 
ral colours  of  vegetables  are  produced.  When  the  co- 
louring matter  of  plants  is  extrafted  from  them,  the 
folid  fibrous  parts,  thus  divefled  of  their  covering, 
difplay  that  whitenefs  which  is  their  diftinguilliing  cha- 
radler.  White  paper  and  linen  are  formed  of  fuch  fi- 
trous  vegetable  matter,  which  is  bleached  by  diffol- 
ving  and  detaching  the  heterogeneous  coloured  parti- 
cles. W^hen  thefe  are  dyed  or  painted  with  vegetable 
colours,  it  is  evident  that  th^y  do  not  differ,  in  their 
manner  of  afling  on  the  rays  of  light,  from  natural 
vegetable  bodies,  both  yielding  their  colours,  by  tranf- 
mitting  through  the  tranfparent  coloured  matter  the 
light  which  is  reflefted  from  the  white  ground  ;  for  it 
appears,  that  no  refleftive  power  refides  in  any  of  their 
component  parts,  except  in  their  white  matter  only  *. 

5 1 .  Thus  then  it  appears,  that  the  colouring  parti- 
cles with  which  fluffs  are  dyed,  being  tranfparent,  the 
reflefted  light  mufl:  proceed  entirely  from  the  fibres  of 
the  cloth  or  fluff  which  are  covered  with  the  tranfpa- 
rent colouring  matter.  If  the  fluff  be  already  of  a 
black  colour,  no  other  colour  can  be  communicated  to 
it ;  becaufe  it  has  not  the  power  of  reflefting  any  go- 
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lour,    and  therefore  it  cannot  tranfrcit   any.     And  if  Of  Co'our', 
the  fluff  were  of  a  red,  blue,  or  yellow  colour,  it  could        ^'^• 
nut  be  dyed  of  any  other  colour  excepting   black  ;   be-         ^ 
caule  the  red,  blue,  or  yellow  rays   only  being   refleft- 
ed,  no  other  rays  could  be  tranfmitted.      But  thefe  ob- 
fervations  will   ftriclly  apply  only  when  the  whole  of 
the  furface  of   the   cloth    is    of   one    uniform    colour. 
They  point  out  alfo  the  importance  of  the  cloth  being  Stuffs  to  be 
of  a    pure   white   colour   before   it   is   dyed,   efpecially  '^'i'"^  (hould 
when   it   is   to   be   dyed   any  bright   colour  ;    for  then  ""  P'"'^ 
the   rays  are   copioufly  reflefted  ;    lo   that    any  colour 
may  be  given  by  combining  with  it  any  colouring  mat- 
ter which  has  the   po^ver   of  tranfmitting  only  particu- 
lar rays. 

52.  As  it  is  by  the  force  of  affinity  that   the   colour- Colruring 
ing    matter   enters    into    combination    with    the    fluffs  matter  ap- 

which  are  dyed,  that  this  chemical  adion  be  complete, 'i^  ^    ,, 
.      .  ,v  i_  1  1      •         n  r       •  luffs  rhould 

It   IS   necellary  that  the  matter  be  m  a  Itate  or   minute  i^^  [^jnutely 

divifion.  No  permanent  colour  could  be  produced  by  divided, 
merely  covering  the  lurface  of  the  fibres  of  the  Huffs 
with  the  colouring  fubftance  ;  for  unlefs  it  adhere  fo 
ftrongiy  that  it  cannot  be  feparated  by  mechanical  ac- 
tion, or  by  means  of  any  of  the  proceffes  to  which 
dyed  fluffs  mull  be  fubjeiled,  it  muft  appear  to  be  of 
little  value,  and  the  objetil  in  view  is  not  obtained. 
To  allow  the  chemical  aftion  to  take  place  between 
the  colouring  matter  and  the  flufis,  the  former  is  dif- 
folved  in  fome  liquid,  for  which  it  has  a  weaker  at- 
traiflion  than  for  the  fluffs  ;  fo  that  when  they  are  im- 
merfed  in  the  folution,  the  colouring  matter,  in  confe- 
qucnce  of  the  ftronger  attraftion  which  it  has  for  the 
fluffs  than  for  the  folvent,  combines  with  them,  and 
thus  they  are  dyed  ;  and  tlie  facility  with  which  this 
combination  takes  place,  mufl  obvioufly  depend  on  the 
affinity  between  the  colouring  matter  and  the  liquid 
holding  it  in  folution,  and  the  affinity  between  the 
cloth  and  the  colouring  matter.  When  thefe  two  affi- 
nities balance  each  other,  no  change  takes  place  ;  but 
when  the  affinity  between  the  fluff  and  the  colouring 
matter  prevails,  the  combination  is  effefled,  and  the 
procefs  proceeds  more  or  lefs  rapidly  according  to  the 
force  of  this  affinity. 

Coloured   bodies  are   compounds  ;    and    feveral  Co'™red 
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fubflances  enter  into  their  compofition.  In  all 
ed  bodies  fome  of  the  component  parts  have  a  ftrong 
affinity  for  oxygen,  which  they  attraft  from  the  at- 
mofphere.  The  permanency  of  a  colour  confifls  in  its 
power  of  refifting  the  aflion  of  all  fubftances  to  which 
it  is  expofed.  This  power  varies  greatly  according  to 
the  nature  of  the  colour  and  the  kind  of  fluff.  The 
durability  of  the  fame  colours  on  animal  and  vegetable 
matters  is  very  different.  But  before  the  colour  of  a 
body  can  be  permanent,  all  its  component  parts  mull 
be  combined  together  by  fuch  flrong  affinities,  that  the 
fubflances  which  come  in  contadl  with  them  ihall  not  be 
able  to  utrite  w^ith  any  of  thele  parts,  and  thus  form  a 
new  compound.  Should  fuch  a  decompofition  take  place, 
the  colour  of  the  body  cannot  be  permanent  ;  and  if 
the  decompofition  be  fuddenly  effefted,  the  colour  is 
immediately  deilroyed.  If  the  new  combination  pro- 
ceeds flowly,  the  decay  of  the  colour  is  alfo  floxv  and_, 
gradual.  _       _  _  bination  of 

54.  The  combination  of  oxygen  with  fome  of  the  oxygen 
component    parts  of   a  coloured    body,  is  one  of   the  produces  a 
principal  caufes  of  the  change  of  colours.     The  aftion"^  j"se  of 
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Of  Colours,  of  oxygen  on  bodies  is  greatly  promoted  in  particular 
^'2  circuraftances.  With  the  afliftaiice  of  heat,  alraoft  all 
'  coloured  bodies  are  decorapoied  by  means  of  oxygen. 
At  the  temperature  of  448°,  wheat  flour  is  deprived 
of  its  white  colour,  becomes  firft  brown,  and  then 
changes  to  black.  The  oxygen  enters  into  combina- 
tion with  the  hydrogen,  one  of  the  component  parts  of 
the  vegetable  matter,  and  in  this  llate  it  is  driven  off. 
Tlie  adion  of  light  produces  eifcfts  fimilar  to  thofe  of 
heat.  A  decompofition  of  the  colouring  matter  talces 
place  by  means  of  the  light  to  which  the  body  is  ex- 
pofed  ;  and  one  of  its  component  parts  combines  with 
oxygen.  The  effefts  of  light  on  the  colour  of  wood 
have  been  long  obferved.  Wood  kept  in  the  dark  re- 
tains its  natural  appearance  ;  but  when  it  is  expofed  to 
the  light  it  becomes  yellow,  brown,  or  of  fome  other 
Ihade.  This  effeft  is  found  to  be  fubjedl  to  confider- 
able  variations  in  different  kinds  of  wood,  and  bears 
fome  proportion  to  the  intenfity  of  the  light.  If  the 
folution  of  the  green  part  of  vegetables  in  alcohol, 
which  is  of  a  fine  green  colour,  be  expofed  to  the  light  of 
the  fun,  it  very  foon  aflumes  an  olive  hue,  and  in  the 
courfe  of  a  few  minutes  it  is  entirely  deprived  of  its 
colour.  When  the  light  is  weak  the  change  proceeds 
more  flowly  ;  and  if  it  be  kept  in  the  dark  no  change 
whatever  takes  place  ;  at  leaft  it  requires  a  great  length 
""■  of  time.     Light  feems  to  favour  the   tendency  to  de- 

compofition in  many  bodies,  by  producing  combinations 
of  fome  of  their  conftituent  principles,  as  when  water 
is  formed  by  the  union  of  oxygen  and  hydrogen,  or 
carbonic  acid  by  the  union  of  carbone  and  oxygen. 
Some  bodies  even  are  deprived  of  the  whole  or 
part  of  their  oxygen  by  the  aftion  of  light,  Oxymu- 
riatic  acid  expofed  to  the  light,  becomes  common  mu- 
riatic acid  by  lofing  its  oxygen  j  and  the  nitrate  of  fil- 
ver  becomes  black  by  a  partial  decompofition  and  lofs 
of  its  oxygen. 

55.  Such  then  feem  to  be  the  moft  general  caufes, 
the  adlion  of  which  produces  changes  in  the  colour  of 
coloured  bodies.  It  fs  either  by  the  decompofition  of 
the  fubftances,  in  confequence  of  new  compounds  form- 
ed by  the  combination  of  fome  of  the  conftituent  parts  ; 
hy  fome  of  thefe  parts  combining  with  oxygen  ;  or  by 
the  addition  or  abftra£tion  of  oxygen.  And  to  fuch 
changes  colouring  matters  muft  be  fubjefted  from  their 
compound  nature ;  fince  they  are  moft  generally  derived 
from  animal  or  vegetable  fubftances.  The  feleSion  of 
iuch  fubftances  as  refift  the  aftion  of  thefe  caufes,  muft 
therefore  be  an  objeft  of  the  greateft  importance  in 
the  art  of  dyeing.  A  colour  too  which  is  fufficiently 
permanent  ought  to  be  fuch  as  will  refift  the  adlion  of 
acids,  alkalies,  foap,  and  other  fubftances  to  which 
dyed  cloth  may  be  expofed. 
(fcthod  of  j6.  There  is  a  great  difference  in  colours  with  re- 
moving the  gard  to  their  power  of  refitting  the  aflion  of  air  and 
light ;  and  as  it  is  in  this  that  their  permanency  chiefly 
confifts,  independent  of  their  luftre,  it  becomes  an  ob- 
jeft  of  great  importance,  to  be  able  to  afcertain  by 
eafy  tefts  the  durability  or  goodnefs  of  any  colour.  In 
France,  where  the  art  of  dyeing  was  more  under  the 
regulation  of  government  than  in  other  countries,  and 
a  diftinftion  was  cftabliftied  by  law  between  dvers  of 
durable  and  fading  colours,  the  means  of  afcertaining 
the  permanency  of  colours  became  of  ftill  greater  con- 
fequence. For  the  dyer  of  fading  colours  was  fubjeft 
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to  puniftiment  if  he  produced  colours  which  were  tooOf  Colours, 
permanent;  fo  rigorous  and  capricious  were  the  laws,  "'''•• 
which  reoulated  theic  matters.  The  obfervations  of 
Mr  Dufay  on  this  fubjeft  laid  the  foundation  of  the  re- 
gulations which  were  in.ide  to  afcertain  this  point. 
For  this  purpofe  he  made  experiments  by  dyeing  wool 
of  all  colours,  with  all  kinds  of  colouring  matters  •,  and 
fetting  entirely  afide  the  prejudices  of  the  dyers,  he 
colledled  moft  of  the  fubftances  which  he  fuppofed 
might  be  employed  in  the  art,  and  tried  a  great  num- 
ber of  them,  inveftigating  their  good  or  bad  qualities 
with  great  care. 

57.  His  firft  experiments  were  made  on  woollen  yarn  ;  Dufay'j. 
but  finding  afttrwnrds   that  pieces  of  ^vhite  cloth  were 

more  luitable  to  the  purpofe,  he  employed  them.  And 
that  he  might  diftinguifti  between  permanent  and  fad- 
ing colours,  he  expoled  to  the  aflion  of  the  fun  and  air 
for  the  fpace  of  twelve  days,  patterns  of  all  colours 
which  he  had  dyed  with  known  fubftances.  In  this 
time  durable  colours  were  little  injured,  but  thofe 
which  were  of  a  fading  nature  were  almoft  entirely 
obliterated.  But  as  the  aftion  of  the  fun  might  be 
lefs  intenle  in  cloudy  weather,  and  thus  the  teft  would- 
be  lefs  fevere  when  that  happened  than  during  tuelve 
days  of  bright  funfliine  ;  to  obviate  this  inconvenience 
and  uncertainty,  he  felefled  one  of  the  w-orft  colours, 
that  is,  one  on  which  the  fun  had  the  greateft  eft"e£t 
in  the  fame  time.  This  colour  ferved  as  a  ftandard  in 
his  experiments  j  and  whenever  he  expofed  fluffs  to  the 
air  to  prove  the  colour,  he  expofed  a  piece  of  this  ftufi' 
along  with  them.  He  did  not  calculate  by  the  num- 
ber of  days,  but  by  the  change  on  the  colour  of  the 
ftandard  ftufF.  For  he  kept  the  pattern  expofed  to  the 
air  till  it  had  loft  as  much  as  the  ftandard  would 
have  done  by  the  aftion  of  the  fun  during  twelve 
days  in  fummer.  He  found  from  thefe  experiments 
that  it  required  four  or  five  days  longer  in  winter  than 
in  fummer  to  produce  the  fame  effedl. 

58.  But  by  this  method  of  expofure  to  the  air  he 
had  another  objeft  in  view.  This  was  to  difcover  the 
proper  proof  for  each  colour.  By  the  application  of 
this  proof  a  ftuff  is  tried  whether  its  colour  be  perma- 
nent or  not.  The  pattern  for  inftance  is  boiled  with 
alum,  tartar,  foap,  vinegar,  &c.  and  by  the  effedl 
of  thefe  fubftances  its  quality  is  afcertained.  But 
from  the  component  parts  of  the  fubftances  employed 
being  then  unknown,  and  the  imperfeS  ftate  of  chemi- 
cal fcience,  thefe  proofs  muft  appear  now  to  have  been 
extremely  precarious  and  infufficlent.  Some  which 
were  applied,  from  their  natural  effefts,  deftroyed  good 
colours,  and  produced  no  effeft  whatever  on  bad 
colours. 

59.  As  the  method  he  employed  may  fuggeft  the 
means  of  difcovering  others  founded  on  more  correifl 
principles  and  more  accurate  knowledge  of  the  fubftan- 
ces whofe  aftion  is  inveftigated,  we  ftiall  mention  the 
ingenious  procefs  which  he  followed.  Having  obferv- 
ed the  effcfts  of  air  and  light  on  each  colour,  whether 
it  were  a  good  or  bad  colour ;  he  tried  the  fame  ftufF 
with  different  proofs,  and  flopped  as  foon  as  he  difco- 
vered  one  which  produced  the  fame  effefts  as  the  air. 
He  then  noted  the  weight  of  the  ingredients,  the 
quantity  of  water,  and  the  length  of  time  ;  and  thus 
he  was  certain  of  producing  on  a  colour  an  effeft  fimi- 
lar to  that  which  the  air  would  have  produced,  ou  the 
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Of  Colours,  fuppoHtion  that  it  was  dyed  in  the  fame  way  with  his, 
as  was  the  <  afe  in  France  wheie  all  the  procefles  were 
then  regulated  by  law.  In  this  way  he  was  enabled  to 
afcertain  the  qualities  of  any  colour,  by  making  an  ana- 
lyfis  of  the  ingredients  of  which  it  was  compofed.  By 
means  of  the  proofs  which  were  invented  by  this  ingeni- 
ous chemilf,  as  much  of  a  colour  which  was  not  of  a  du- 
rable nature,  could  be  difcharged  in  a  few  minutes,  as 
^vould  be  lofl  by  the  action  of  the  air  and  light  in  twelve 
or  fifteen  days.  But  as  general  rules  framed  for  fuch 
trials  are  liable  to  many  exceptions,  from  different  un- 
avoidable caules,  their  application  in  many  cafes  may 
be  confidered  as  too  fevere.  For  inflance,  light  co- 
lours require  lefs  aftive  proofs  than  thofe  which  are  of 
a  deeper  dye,  and  are  more  loaded  with  colouring 
matter  ;  in  the  latter  cafe,  a  conliderable  proportion  of 
colouring  fubftance  may  be  carried  off  without  much 
vilible  change  on  the  colour  ;  but  in  the  former,  by 
means  of  the  fame  aftive  teft,  the  colour  would  be  en- 
tirely obliterated.  Every  variety  of  (hade,  therefore, 
would  have  required  a  feparate  proof.  The  fun  and 
the  air  muft  always  be  confidered  as  the  true  tel\;  and 
thofe  colours  which  undergo  no  change  in  a  certain 
time  by  this  expofure,  may  be  confidered  permanent 
colours,  although  they  may  be  greatly  changed  by  the 
application  of  proofs.  Scarlet,  which  is  dyed  with  co- 
chineal alone,  affumes  a  purple  colour  when  tried  by 
means  of  alum  :  but  if  fcarlet  be  expofed  to  the  fun,  it 
lofes  forae  of  its  brightnefs,  and  becomes  of  a  deeper 
fhade  ;  but  this  (hade  is  different  from  that  which  is 
produced  by  alum.  In  certain  cafes  then  the  fame  ef- 
feft  is  not  to  be  expefted  from  the  aftion  of  proofs  and 
that  of  air  and  light. 

60.  An  experiment  by  Hellot  is  added  as  a  farther  illuf- 
tration  of  a  colour  refifting  the  effefts  of  expofuie  to  the 
air,  and  yet  being  deflroyed  by  the  aftion  of  other  fub- 
ftances.  Brazil  wood,  he  mentions,  like  other  woods 
loaded  with  colour,  produces  a  fading  dye.  With  this 
he  prepared  a  red,  much  finer  than  madder  rcdv,  and  as 
bright  as  thofe  made  with  kermes.  This  red  was  ex- 
pofed to  the  air  for  the  two  lal\  months  of  the  year 
1740,  in  which  much  rain  fell,  and  for  the  two  firft 
of  1741  ;  and  notwith(fanding  the  rain  and  bad  wea- 
ther, it  was  fo  far  from  lofing,  that  it  gained  body. 
Yet  this  red,  fo  durable  in  the  air,  is  incapable  of  re- 
fifting  the  trial  by  tartar.  Colours  then  may  be  rec- 
koned fufficiently  durable  when  they  refill  the  effefts 
of  the  air,  although  they  are  decompofed  or  delfroyed 
by  means  of  powerful  chemical  agents.  From  thefe 
obfervationv',  it  is  therefore  obvious,  that  the  only  fute 
mode  of  afcertaining  the  permanency  of  colours,  is  by 
expofing  the  dyed  (luffs  for  a  certain  length  of  time  to 
the  aiEllon  of  light  and  air. 

61.  Berthollet  *  propofes  to  employ  the  oxygenated 
muriatic  acid  as  a  quick  and  eafy  method  of  afcertain- 
*  E!tm.  of  insj  the  degree  of  durability  which  a  colour  may  pof- 
Py:ing,  fgfs  ;  becaufe  it  afts  like  the  air  itfelf.  When  a  trial 
is  to  be  made  on  any  piece  of  fluff,  all  that  is  necelTaty 
is  to  put  a  pattern  of  it  into  the  acid,  along  with  one 
of  a  (luff  which  is  known  to  have  been  dyed  proper- 
ly. The  relative  power  of  refifling  its  aflion,  which 
appears  in  the  two  patterns,  becomes  the  teft  or  mea- 
fure  of  the  quality  of  the  colour.  This  liquor  having 
a  very  powerful  a£lion  on  the  colouring  particles,  muft 
be  employed  in  a  very  diluted  ftate.    In  the  ufe  of  this 
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proof,  it  is  attended  with  the  advantage  of  exhibiting  Of  Colours, 
nearly  the   (hades  and  changes   through  which  a  lluff       ^"^^ 
muft  pafs   when  it   comes   to  be  ailed   on   by  the   air.         ' 
Still,  however,  the  fame  philofopher  adds,  the  oxygen- 
ated muriatic  acid  is  not  to  be  confidered  as  an  infalli- 
ble teft  ;  entire  confidence   can  only  be  placed  in   the 
refults  obtained  by  the  adlion  of  the  air  and  light. 

62.  To  prove  the  colours  of  filk,  it  has  been  thought  Teft  for 
fufhcient  to  expofe  them  to  heat  in  acetous  acid  or  le- filk. 
mon  juice  ;  and  thofe  colours  which  (land  this  tell  are 
confidered  as  permanent.     When  the  colours  have  been 
obtained  from  the  woods  or  archil  alone,  they  are  red- 
dened by   nieuns  of  a  vegetable  acid  ;   but  if  the  folu- 

tion  of  tin  has  been  ufed  to  dye  with  thole  fubftances, 
the  colour  which  has  been  prepared  in  an  acid  liquor 
fuffers  no  change  from  vegetable  acids.  Thus  the 
colour  which  is  the  leaft  expenfive  in  the  preparation 
may  be  reckoned  good  by  the  tell,  although  it  will 
prove  the  leaft  permanent.  For  filk  therefore,  the  oxy- 
genated muriatic  acid  fliould  be  employed  ;  but  more 
eipecially  expofure  to  the  air. 

63.  It   muft    appear   an  objeft  of  rr.uch  importance  For  dje 
to  the  dyer  to  be  able  to  eftimate  the  relative  qualities  ^""^^ 
of  colouring  fubftances  of  the  fame   kind.     The   oxy- 
genated muriatic    acid  may  alfo  be   employed  as  a  teft 

for  this  purpofe.  By  its  ufe  we  may  afcertain  the  pro- 
portional quintity  of  colouring  matter  in  thofe  (ub- 
ftances,  the  nature  of  whole  colouring  particles  is  the' 
fame  -,  as,  for  inftance,  when  different  parcels  of  indi- 
go are  to  be  compared  together.  In  this  cafe  no  fo- 
reign affinity  can  interrupt  the  aftion  of  the  acid.  And 
even  if  it  (honld  happen,  that  any  confiderable  differ- 
ence exifts  in  the  nature  of  colouring  particles  lup- 
pofed  to  be  the  fame,  the  aflion  of  this  acid,  it  is  pro- 
bable, would  ftill  be  a  mealure  of  their  comparative 
goodnefs.  If  then  it  is  propofed  to  compare  together 
two  or  more  colouring  lubllances  of  the  fame  nature, 
and  to  afcertaiii  the  relative  quantity  and  quality  of 
the  colouring  particles  in  each,  all  that  is  necelTary 
is  to  compare  the  quantities  of  the  fame  oxygenated 
muriatic  acid  which  is  required  to  produce  the  fame 
degree  of  change  in  equal  weights  of  each.  For  the 
qualities  of  thefe  fubftances,  or  the  quantities  of  co- 
louring particles  they  contain,  are  direftly  proportional 
to  the  quantities  of  liquor  required  to  produce  the 
fame  effe£l  on  each.  In  conducing  this  experiment 
it  is  fcarcely  neceffary  to  obferve,  that  the  colouring 
matter  of  each  fublfance  (hould  be  diffolved  in  a  pro- 
per liquor,  and  that  all  the  circumllances  attending 
the  comparifon  fhould  be  as  nearly  as  poffible  the 
fame. 

64.  If  different  kinds  of  indigo  are  to  be  compared  indigo, 
together,  let  an  equal  weight  of  each  be  carefully 
powdered,  and  introduced  into  feparate  matraffes  with 
eight  times  their  weight  of  concentrated  lulphuric 
acid,  and  let  them  remain  for  24  hours  in  a  heat  of 
from  100°  to  120°  Fahrenheit.      Each  folution  is  then 

to  be  diluted  with  water,  and  filtered.  What  remains 
on  the  filter  is  to  be  collefled,  ground  in  a  glafs  mor- 
tar, and  again  digcfted  with  a  little  more  fulphuric 
acid.  Thefe  laft  folutions  are  then  to  be  diluted  with 
equal  quantities  of  water,  filtered  and  added  to  its  cor- 
refponding  liquor.  As  much  oxygenated  muriatic 
acid  is  then  to  be  added  to  each  folution  as  will  dil- 
charge  the  colour,  or  bring  them  to  a  (hade  of  yel- 
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.   Thus  the  qualities  of  the  different  kinds  of  in- 

daiits.      digo  may  be  afcertained  by  the  quantity  of  oxygenated 
'"'     *        '  muriatic  acid  which  is  required  to  difcharge  their  co- 
lour. 

65.  The  procefs  is  more  fimple  to  compare  the  qua- 
lities of  thole  colouiing  matters  which  are  foluble  in 
water.  To  equal  bulks  of  the  decoftion,  containing 
the  fame  weight  of  each  fubftance,  the  oxyj^enated  mu- 
riatic acid  is  added  till  they  are  all  brought  to  the 
fame  (hade  •,  and  the  quality  of  the  fubllance  is  pro- 
portionate to  the  quantity  of  acid  required. 

Chap.  II.  Of  Moi-dants. 

66.  The  term  mordnnt,  derived  from  the  French 
word  mordre,  to  bite  or  corrode,  is  applied  to  thole 
fubftances  which  arc  employed  in  dyeing,  to  facilitate 
or  modify  the  combination  of  the  colouring  particles 
with  the  Huff.  This  name  was  given  to  thefe  tub- 
flanres,  from  a  fuppofed  mechanical  ailion  which  they 
produced  on  the  fubftance  to  which  the  colour  was 
communicated  ;  and  as  no  equivalent  word  has  yet 
been  propoled,  the  original  is  retained  in  the  Englilli 
language. 

Importance  ^7-  ^^^  knowledge  of  this  clafs  of  fubftances  is 
of  mor-  not  lels  important  in  the  art  of  dyeing  than  that  of 
dants.  colouring    matters   themfelves,    becaufe  on  their  aftion 

depend  the  variety,  brightnefs,  and  durability  of  co- 
lours. The  adion  of  mordants  is  undoubtedly  owing 
to  chemical  changes,  (o  that  more  extenfive  obferva- 
tion  and  a  complete  knowledge  of  their  effefls,  mufl; 
greatly  contribute  to  the  improvement  and  perfeftion 
of  the  art  of  dyeing.  It  is  by  a  new  feries  of  attrac- 
tions which  are  introduced  by  their  aftion,  that  the 
colouring  particles  are  combined  with  the  ftuff,  and 
the  qualities  and  degrees  of  the  colours  are  affefted. 

68.  A  mordant  is  not  always  to  be  confidered  as  a 
iimple  agent  ;  for,  of  the  different  ingredients  which 
enter  into  its  compofition,  new  combinations  are  fome- 
times  formed,  fo  that  the  fubftances  which  are  imme- 
diitely  employed,  are  not  the  direft  agents  in  ef- 
fefling  the  changes,  but  the  new  compounds  which  are 
produced. 
Mode  of  ^9*  Mordants  are  applied  in  different  ways,   accord- 

ijjplication.ing  to  their  nature,  according  to  the  nature  of  the  co- 
louring matter,  and  that  of  the  (luff  to  be  dyed. 
Sometimes  they  are  mixed  with  the  colouring  parti- 
cles, and  foraetimes  the  ftuffs  to  which  the  colour  is  to 
be  communicated,  are  impregnated  with  them  ;  and 
fometimes  both  thefe  proceffes  are  combined.  In  fome 
of  the  more  complicated  operations  of  dyeing,  fub- 
llances  are  fucceflively  applied  to  ftuiTs  in  which  the 
aflion  of  the  laft  only  produces  the  effeft.  In  fuch 
cafes,  there  is  a  gradual  progrefs  of  combination  ;  but 
it  is  otily  by  the  effeft  of  the  laft  compound  which  is 
formed,  that  the  colour  is  evolved. 
Illudr.ttcJ.  1°-  "^^^  effefls  of  mordants  are  well  illuftrated  in 
many  of  the  proceffes  which  are  followed  in  the  art  of 
printing  linen  •,  and  for  the  illuftration  of  thefe  effefts, 
we  (h^ll  extraft  from  Bsrthollet  a  lliort  account  of 
fome  of  thefe  proceffes.  For  linens  to  which  it  is  pro- 
pofed  to  give  different  -ftiades  of  red,  the  mordant  em- 
ployed is  prepared  by  diffolving  in  eight  pounds  of  hot 
water,  three  pounds  of  alum,  and  one  pound  of  ace- 
tate of  lead,  or  fugar  of  lead.     To  this   folution  two 
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ounces  of  potafti,  and  afterwards  two  ounces  of  pow-  Of  Mor. 
dered  chalk,  are  to  be  added.  Our  chemical  readers  ''''"''• 
will  readily  perceive,  that  the  firft  change  which  takes 
place  is  the  decompofition  of  the  alum,  by  means  of 
the  acetate  of  lead.  The  oxide  of  lead  coml.ines  with 
the  acid  of  the  alum,  and  forms  an  infoluble  fait, 
which  is  precipitated.  The  alumina  which  conftitutes 
the  bafe  of  the  alum,  unites  with  the  acetous  acid, 
and  forms  an  acetate  of  alumina.  The  chalk  ar.d  pot- 
alh,  according  to  Berthollet,  ferve  to  faturate  the  ex- 
cefs  of  acid  ;  but  it  lecms  more  probable  that  the  ad- 
dition of  thefe  lubftances  is  found  neceffary,  on  ac- 
count of  new  decompofitions  which  are  effeCled  by 
their  aflion.  Several  advantages  arife  from  the  forma* 
tion  of  the  acetate  of  alumina,  in  the  future  changes 
which  are  to  be  effefted.  The  alumina,  or  earthy 
bafis  of  this  ialt,  is  retained  in  combination  with  the 
acid,  by  a  much  weaker  affinity  than  when  combined 
with  fulphuric  acid  in  the  ftate  of  alum.  Its  affinity 
being  thus  weakened,  it  is  more  eafily  decompofed, 
and  unites  more  readily  with  the  ftuff  and  colouring 
particles.  Another  advantage  not  lefs  important  is, 
that  the  effeff  of  the  acetous  acid  on  the  colouring 
matter  being  lefs  powerful  than  the  fulphuric  acid,  the 
acid  liquor  which  remains  after  the  feparation  of  the 
alumina,  does  not  produce  fuch  hurtful  effects.  And 
befides,  as  the  acetate  of  alumina  does  not  cryftallizej 
the  mordant  which  is  thickened  with  ftarch  or  gum, 
to  prepare  it  for  being  applied  to  the  block  on  which 
the  de'.ign  is  engraved,  retains  the  fame  uniform  con- 
fiftence,  which  would  not  be  the  cafe  if  it  contained 
alum,  the  latter  being  difpofed  to  cryftallize. 

71.  Let  us  now  trace  the  different  fteps  of  the  ope- 
ration in  printing  a  piece  of  cloth.  When  it  has  been 
impregnated  with  the  mordant,  in  the  manner  deter- 
mined by  the  defign,  it  is  immerfed  Into  a  madder 
bath.  Thus  the  whole  of  the  cloth  is  coloured  ;  but 
the  colours  are  deeper  on  thofe  parts  to  which  the 
mordant  has  been  communicated  ;  becaufe  in  thofe 
parts  the  colouring  particles  of  the  madder  have  en- 
tered into  combination  with  the  alumina  and  the  ftuff 
forming  a  triple  compound.  The  acetous  acid  fe- 
parated  from  its  earthy  bafis  remains  in  the  bath. 

72.  The  effeft  of  external  agents  on  the  colouring 
particles  in  this  ftate  of  combination  is  much  lefs  con- 
fiderable  than  when  they  are  in  a  feparate  ftate,  or 
only  combined  with  the  iluff,  without  the  intermediate 
acHon  of  another  fubftance.  It  is  on  this  property 
that  the  fubfequent  operations  depend.  Having  been 
immerfed  in  the  maddtr-b;.th,  the  cloth  is  afterwards 
boiled  with  bran,  and  expofed  to  the  open  air  by 
fpreading  it  out  on  the  grafs  ;  and  the  ultimate  repe- 
titlon  of  thefe  operations  is  continued  till  the  ground 
is  whitened.  The  colouring  particles  of  the  madder 
which  have  not  come  in  contaft  with  the  alumina  are 
completely  changed  by  entering  into  new  combina- 
tions ;  while  thofe  which  have  united  with  it  remain 
unaltered  in  confequence  of  the  ftronger  affinity,  fo  that 
thofe  parts  of  the  cloth  which  have  been  impregnated 
with  the  mordant,  retain  the  colour  and  exhibit  the 
defign. 

73.  The  decompofition  of  the  colouring  particles  by 
boiling  the   ftuff  with    bran,   and   expolure   to  the  air 
feems  to  be  effedled  in  a  manner  fimilar  to  the  deftruo 
tion  of  the  colouring  matter  of   flax,  and  is  to  be  ac- 
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Of  Mor-  counted  for  in  the  fame  way.  In  the  procels  of  bleach- 
_^  ing,  indeed,  alkaline  fubliances  are  employed.  But 
for  the  purpofc  of  difcharging  the  fuperfluous  colouring- 
matter  from  printed  cloths,  bran  is  preferred  as  a  fub- 
ftitute ;  becaufe  part  of  the  colouring-matter,  even 
when  fixed  by  alumina,  would  be  deftroyed  by  the 
ftronger  aflion  of  alkalies  ;  but  as  the  aftion  of  the 
bran  is  much  weaker,  it  affefts  only  the  colouring  par- 
ticles which  have  not  come  in  contaft  with  the  alumi- 
na, and  which  by  the  aftion  of  the  air  are  difpofed  to 
undergo  a  more  eafy  folution. 

74.  Let  us  take  another  example  with  a  different 
mordant.  If,  inftead  of  alum,  a  folution  of  iron,  as 
the  acetate  of  iron,  be  employed,  fimilar  phenomena 
are  exhibited.  The  folution  of  iron  is  decompofed  by 
the  particles  of  colouring-matter,  and  a  triple  com- 
pound is  thus  formed  of  the  colouring-matter,  the 
oxide  of  iron,  and  the  fluff.  But  when  this  mordant  is 
employed,  a  great  variety  of  (liades  from  brown  to  a 
deep  black  are  obtained  by  the  ufe  of  madder ;  and 
by  a  combination  of  alum  and  iron,  the  colours  pro- 
duced are  of  a  mixed  nature,  inclining  on  the  one 
hand  to  red,  and  to  black  on  the  other.  And  if  ano- 
ther fubrtance,  as  dyers-weed,  be  fubftituted  for  the 
madder,  other  colours  are  obtained.  Indeed  the  great 
variety  of  (hades  which  are  communicated  to  printed 
fluffs  are  derived  from  the  colouring-matter  of  madder, 
dyers-weed,  and  indigo,  fixed  by  alumina  or  the  oxide 
of  iron  as  mordants. 

75.  The  different  fubftances  which  enter  into  the 
compofition  of  a  mordant  remain  in  combination  till  a 
new  aftion  is  induced  by  the  application  of  another 
fubftance.  Thus,  the  affinity  of  the  fluff  for  one  of 
their  conftituent  parts  produces  a  decompofition  and 
new  combinations.  But  even  this  effefl  is  fometimcs 
incomplete,  or  does  not  at  all  take  place  without  the 
aiSion  of  another  affinity,  namely,  that  of  the  colour- 
ing-particles. We  have  an  example  ef  this  in  the 
mixture  of  alum  and  tartar,  which  is  one  of  the  moft 
common  mordants  in  the  dyeing  of  wool. 

76.  The  lollowing  experiments  were  made  by  Ber- 
thollet,  to  afcertain  the  effefls  of  thefe  fubftances  as 
mordants.  He  diffolved  equal  weights  of  alum  and 
of  tartar  ;  and  he  found  that  the  folubility  of  the  tar- 
tar was  increafed  by  the  mixture.  By  evaporation 
and  a  fecond  cryftallization,  the  two  falls  were  fepa- 
rated,  fo  that  no  decompofition  had  taken  place.  Half 
an  ounce  of  alum  and  one  ounce  of  wool  were  boiled 
together  for  an  hour,  a  precipitate  was  formed,  which 
being  carefully  wafhed,  was  found  to  confift  of  fila- 
ments of  wool  incrufted  with  earth.  To  this  ful- 
phuric  acid  was  added,  and  the  folution  being  evapo- 
rated to  drynefs,  cryftals  of  alum  were  obtained,  with 
the  reparation  of  fome  particles  of  carbonaceous  matter. 
The  liquid  in  which  the  wool  had  been  boiled  being 
evaporated,  yielded  only  a  few  grains  of  alum  ;  what 
remained  would  not  cryftallize.  This  being  rediffol- 
ved  and  precipitated  by  means  of  an  alkali,  the  alumi- 
na which  was  thrown  down  was  of  a  Hate  colour,  be- 
came black  when  placed  on  red-hot  coals,  and  emitted 
alkaline  vapours.  In  this  experiment  it  appears  that 
the  alum  was  decompofed  by  the  wool,  and  part  of 
the  alumina  had  combined  with  its  moft  detached  fila- 
jnents  which  were  leaft  retained  by  the  force  of  aggre- 
gation ;  that  part  of  its  animal  fubAance  had  been  dif* 
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folved  and  precipitated   by  the   alkali  from   the  triple    '>'  Mor- 
compound.  dims. 

77.  The   fame  experiment  was   repeated  with   half  *'~"^'~'~^ 
an  ounce  of  alum   and   two  drams  of  tartar ;  but  no 
precipitation  followed.      A  fmall  portion  of  the   tartar, 

and  fome  irregular  cryflals  of  alum  were  obtained  by 
cryftallization  :  the  remainder  refijfed  to  cryftallize  j 
but  being  diluted  with  water,  precipitated  by  potafh, 
and  evaporated,  it  yielded  a  fait  which  burned  like  tar- 
tar. The  wool  which  was  boiled  with  the  alum  had 
a  harfti  feel  ;  but  the  other  retained  all  its  foftnefs. 
The  firfl,  after  being  fubjefted  to  the  procefs  of  mad- 
dering,  had  a  duller  and  lighter  tint;  but  the  colour  of 
the  latter  was  fuller  and  brighter. 

78.  In  the  firlt  of  thefe  experiments  the  wool  had 
effetfed  a  decompofition  of  the  alum,  had  united  with 
part  of  the  alumina  ;  and  even  part  of  the  alum  which 
retained  its  alumina  had  diffolved  fome  portion  of  the 
animal  matter.  In  the  fecond  experiment  it  appears, 
that  the  tartar  and  alum,  between  %vhich  there  feems  to 
exift  a  balance  of  affinities,  can  only  aft  on  each  other 
by  the  intermediate  aftion  of  the  wool.  The  principal 
ufe  of  the  tartar  feems  to  be  to  moderate  the  aflion^ 
of  the  alum  on  the  wool,  by  which  it  is  injured.  In 
the  alumingof  filk  and  thread,  whofe  adion  on  alum  is 
lefs  powerful  than  that  of  wool,  tartar  is  not  found  re- 
quifite. 

79.  Whatever  be  the  mode  adopted  in  aluming,  or 
whatever  be  the  chemical  changes  which  are  produced, 
its  final  effeft  is  the  union  of  the  alumina  with  the 
fluff.  At  firft  this  combination  has  probably  been  in- 
complete, and  a  partial  feparation  only  of  the  acids 
has  taken  place  ;  but  it  is  perfefted  after  the  cloth  has 
been  boiled  with  the  madder,  as  appeared  in  the  cafe 

of  printed  fluffs  *;  *  EUm.  ef 

80.  The  principal  fubftances  which   are  employed  Ps'"'St 
for  the  purpoles  of  mordants  in  the  proceffes  of  d veins,  c  I1i 
are  earths,   metallic   oxides,   and   lome  aftnngent  mat-„fed  as 
ters.     Alumina,  which  is  now  one  of  the  moft  import- mordantSi 
ant,  and  in  moft  general  ufe,  was  very  early  employed 
as  a  mordant.      This  earth,  as  has  been  proved  by  di- 
reft  experiment,  and  w^hich   is   ftlU  farther  confirmed    '' 
by  daily  praftice  and  obfervation,  is   ufeful   in  the  art 
of  dyeing,  in  confequence  of  the   affinity  which    exifls 
between  it,   the   ftuffs   to   be  dyed,  and  the  colouring 
matter.      The  affinity  of  alumina  for   animal  matters, 
as  wool  and  filk,  is  much  ftronger  than  that  for  vege- 
table produflions,  as  cotton  and  linen  ;  and  hence  the 
dirterence  in   the  facility  of  fixing  the  colours  on  thefe 
different  fubftances,  and  in  their  durability. 

81.  When  alumina  is  employed  as  a  mordant,  it  is  al- Alum, 
■ways  in  a  ftate  of  combination,  either  in  that  of  alum, 
which  is  the  fulphate  of  alumina  and  potafti,  or  united 
with  the  acetous  acid,  forming  the  acetate  of  alumina. 
Alum  was  employed  at  a  very  early  period  as  •  mor- 
dant. It  was  ufed  by  the  ancients  as  it  was  found  na- 
tive, and  therefore  far  from  being  in  a  ftate  of  purity. 
But  as  the  nature  of  the  conftituent  parts  of  alum 
was  long  unknown,  its  ufe  in  dyeing,  as  well  as  that 
of  mordants  in  general,  can  only  be  ranked  among  the 
difcoveries  of  modern  chemiftry.  Alumina  is  alfo  em- 
ployed for  a  fimilar  purpofe,  in  combination  with  the 
acetous  acid.  This  combination  of  alumina  feems  to 
have  been  firft  introduced  about  the  beginning  of  the 
1 8th  century,  and  its  introduftion,  like  other  valuable 

improvements, 
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Of  Mor-  improvements,  was  owing  to  accident.  It  was  firft  em- 
dants.  ployed  by  the  callico-printers ;  but  at  what  time,  or 
T  by  whom  it  was  firft  ufed,  is  not  exactly  known.  In 
one  of  the  earlieft  recipes  for  preparing  the  mixtures 
employed  as  mordants  in  callico-printing,  which  Dr 
Bancroft,  in  his  inveftigatioii  of  this  fubjeft,  informs  us 
he  examined,  the  fubftances  direfled  to  be  ufed  are 
alum,  fal  ammoniac,  fait  petre,  red  orpiment,  and 
kelp  ;  and  thefe  were  to  be  mixed  with  water.  In 
another,  which  he  obferves  probably  followed  this, 
thefe  ingredients  were  to  be  diffolved  in  vinegar. 
Sugar-of  lead  was  afterwards  added  in  fmall  quantity, 
and  among  a  great  variety  of  other  fubftances  which 
were  employed  at  different  times,  litharge  and  white- 
lead  came  into  ufe.  In  cafes  where  vinegar  was  em- 
ployed as  the  folvent,  after  difterent  decompofitions 
had  taken  place,  a  portion  of  acetate  of  alumina  was 
formed,  and  the  ufe  of  it  was  found  to  be  followed 
with  good  effefts.  The  quantity  of  fugar-of-lead,  from 
obferving  the  advantages  derived  from  it,  was  gradual- 
ly increafed,  and  the  employment  of  many  of  the 
other  fubftances  which  were  found  by  experierce  to 
be  ufelefs,  was  omitted.  As  the  introduftion  of  icet :Ue 
of  alumina  was  at  firft  owing  to  chance,  and  as  the 
changes  and  decompofitions  which  took  place  in  its 
formation  were  entirely  unknown,  it  is  not  to  be 
wondered  at  that  the  difcovery  or  invention  of  this 
fubftance  as  a  mordant,  ftiould  not  be  diftinftly  afcer- 
tained. 

8z.  The  ufual  method  of  preparing  the  acetate  of 
alumina  is  by  pouring  acetate  of  lead  into  a  folution  of 
alum.  Both  the  falts  are  decompofed,  by  an  exchange 
of  their  conftituent  parts.  The  fulphuric  acid  and  the 
lead  having  a  ftronger  affinity  th;in  the  fulphuric  acid  and 
the  alumina,  combine  together,  and  fall  to  the  bottom 
in  the  form  of  an  infoluble  powder.  The  alumina  at 
the  fame  time  enters  into  combination  with  the  acetous 
acid,  and  remains  diffolved  in  the  liquid.  But  the 
application  and  effiefts  of  this  fubftance  in  dyeing  have 
been  fully  illuftrated  in  treating  of  mordants  in  gene- 
ral, 
lime.  83.   Lime  is  the  only  earth,   befides  alumina,  which 

IS  employed  in  dyeing.  The  affinity  of  lime  for  cloth 
is  fufficiently  ftrong  ;  it  is,  however,  found  to  anfwer 
the  purpofe  of  a  mordant  lefs  perfeftly  than  alumina^ 
on  account  of  the  colour,  which  is  not  fo  good.  It  is 
employed,  either  in  the  ftate  of  lime  water,  or  in  that 
of  fulphate  of  lime  diffolved  in  water. 
Jetallic  ^4-  Metallic  oxides  have  a  ftrong  affinity  for  animal 

sides.  fubftances.  They  have  alfo  fo  great  an  attraSion  for 
many  colouring  matters,  that  they  feparate  from  the 
acids  with  which  they  are  combined,  and  are  precipi- 
tated in  combination  with  the  colouring  matters.  In 
confequence  of  thefe  diff^erent  affinities,  metallic  oxides 
are  of'great  importance  in  dyeing,  and  hence  they 
were  early  applied  in  that  art,  and  are  now  extenfive- 
ly  ufed.  But  befides  the  affinity  of  thefe  oxides  for 
the  colouring  particles,  and  for  atiimal  fubftances,  their 
folutions  in  acids  polTefs  properties  by  which  they  are 
more  or  lefs  fit  to  be  employed  as  mordants.  Thus, 
thofe  oxides  which  eaCly  part  with  their  acids,  fuch  as 
that  of  tin,  are  capable  of  entering  into  combination 
with  animal  fubftances,  without  the  aid  of  colouring 
particles.  All  that  is  neceffijry  is  to  impregnate  the 
wool  or  the  filk,  with  a  folution  of  tin.     Some  metallic 
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fubftances  yield  only  in  combination,  a  wliite  and  Co-  O'  Mor- 
lourlefs  bafis  ;  but  there  are  others  which,  by  means  of.  ''■"■'"^- 
their  own  colour,  produce  modifications  on  the  peculiar 
colour  of  the  colouring  particles.  But  the  tffefls  of 
many  metallic  oxides  are  extremely  different,  accord- 
ing to  the  proportion  of  oxygen  with  which  they  are 
combined  ;  and  this  proportion  is  variable. 

85.  The  affinity  of  metallic  oxides  for  vegetable 
matters  is  confiderably  weaker  than  that  which  they 
have  for  animal  fubftances.  Metallic  folutions,  there- 
fore, are  found  not  to  anfwer  fo  well  as  mordants  for 
colours  in  dyeing  cotton  or  linen.  Iron,  indeed,  is  an 
exception,  the  oxide  of  which,  it  is  well  know-n,  has  a 
ftrong  affinity  for  vegetable  fubftances.  Iron  moulds 
on  cotton  or  linen  are  owing  to  a  combination  of  the 
oxide  of  iron  with  the  vegetable  matter. 

86.  Although  almoft  all  metallic  oxides  have  an 
affinity  for  animal  and  vegetable  matters,  and  might 
therefore  be  employed  as  mordants,  yet  two  only, 
either  becaufe  they  are  found  to  anfwer  the  purpofe 
better,  or  becaufe  they  are  cheaper,  are  ufed  to  any 
extent.      Thefe  arc  the  oxides  of  tin  and  of  iron.    » 

87.  The  ufe  of  the  oxide  of  tin  feems  to   have  been  Oxide  01 
firft  difcovered  by  a  German  chemift   of  the  name  oftiii- 
Kufter  or  KufHer.      Obferving  the  eftefts  of  a  folution 

of  tin  in  nitric  acid,  in  giving  a  more  vivid  colour  to 
ftuffs  dyed  with  cochineal,  he  was  led  to  the  difcovery 
of  the  T.ethod  of  producing  what  has  fince  been  deno- 
minated cochineal  fcarlet.  This  dilcovery  has  been 
afcribed  by  others  to  Drebel,  a  Dutch  chemift  :  and 
Macquer,  who  is  of  this  opinion,  fuppofcs  that  the  firft 
folutions  of  tin  were  made  with  nitro-muriatic  acid;  but 
Dr  Bancroft  thinks  that  there  is  good  reafon  to  be- 
lieve, that  nitric  acid  only  was  ufed  for  fome  years  for 
this  purpofe.  According  to  Mr  Delaval,  the  ufe  of  tin 
in  dyeing  was  known  to  the  ancients  ;  and  he  fuppofes 
that  the  tin  which  the  Phoenicians  carried  from  Bri- 
tain, was  employed  in  this  way,  becaufe  he  thinks  that 
it  is  neceffary  to  the  produffion  of  red  colours,  whe- 
ther frona  animal  or  vegetable  matter.  Dr  Bancroft, 
however,  has  proved,  that  this  opinion  is  founded  in- 
miftake. 

88.  About  the  year  1543,  Kufter  brought  his  fecret 
to  London,  and  it  appears  that  it  was  firft  employed 
for  this  purpofe  at  Bow.  Hence  the  fcarlet  colour 
thus  produced  was  denominated  in  this  country  the 
Bow  dye.  It  feems  too,  that  this  mode  of  dyeing  fcar- 
let was  very  early  introduced  into  Holland.  A 
Frenchman  of  the  name  of  Gobelins,  received  an  ac- 
count of  the  procefs  from  a  Flemifti  painter  called 
Kloeck,  to  whom  it  had  been  communicated  by  Kuf- 
ter himfelf,  and  eftabliftied  it  in  France.  Hence  the 
Bow  dve  of  England  was  known  in  other  parts  of  Eu- 
rope under  the  names  of  Dutch  fcarlet,  fcarlet  of  the 
Gobelins. 

89.  We  have  mentioned  above,   that   the   effefts  of  , 
metallic  oxides  as  mordants  in  dyeing,   depend   on  the 
different  proportions  of  oxygen    with   which   they  may 

be  combined.  Thus,  there  are  two  oxides  of  tin  con- 
taining different  proportions  of  oxygen  ;  the  one  con- 
tains 30  parts  of  oxygen  in  the  100,  and  the  other  con- 
tains 40.  The  oxide  having  the  fmaller  proportion  of 
oxygep,  by  being  expofed  to  the  air  combines  with  a  new 
portion  of  oxygen,  and  is  foon  converted  into  the  oxide 
with  the  greater  proportion,  or  the  white  oside.     It  is 

this 
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Of  Mor-    tills  laft  which  is  the'  mordant,  for  if  the  other  were  ap- 
daiits.    ^  piled  to  the  ftufT,   it  would  foon  be  converted  into  the 
white  oxide,  by  combining  with  an  additional   portion 
of  oxygen. 

90.  Tin  was  firll  ufed  as  a  mordant  dilTolved  in  ni- 
tric acid  ;  but  this  preparation  was  found  not  to  an- 
fwer  well,  becaufe  the  nitric  acid  readily  converted  the 
tin  to  the  Hate  of  white  oxide,  in  which  ftate  it  is  in- 
capable of  diflolviiig  it  A  precipitation  of  the  tin 
took  place,  to  prevent  which,  different  fubftances  were 
added,  as  common  fait,  or  lal  ammoniac  ;  and  thus  a 
nitro-muriatic  acid  was  produced,  by  which  means  the 
white  oxide  of  tin  was  held  in  folution.  It  appears, 
however,  that  it  was  a  confiderable  time  before  this 
method  came  into  general  ufe.  Hellot,  in  an  account 
of  the  proccfs  employed  in  his  time  for  dyeing  fcarlet 
at  Carcaflbnne,  mentions  that  the  tin  was  diflolved 
only  in  diluted  nitric  acid,  adding  that  a  Mr  Baron 
was  the  firft  in  that  city  who  employed  nitro-muriatic 
acid  for  the  folution  of  tin,  to  prevent  the  precipitation 
of  the  oxide. 

91.  The  ordinary  folution  of  tin  is  made  with  that 
fpecies  of  nitric  acid  called  fingle  aquafortis,  and  as  it 
is  ufually  prepared,  it  is  found  capable  of  diffolving  a- 
bout  -^  part  of  its  weight  of  granul.ited  tin.  To  each 
pound  of  aquafoitis  from  one  to  two  ounces  of  fea  filt, 
or,  what  is  deemed  preferable  by  fome,  offal  ammoniac, 
are  added.  The  acid  is  commonly  diluted  with  a  little 
water.  The  folutions  which  are  made  moft  flowly, 
and  with  the  leafl  feparation  of  vapours,  are  found  to 
iucceed  beft.  Two  ounces  of  granulated  tin  are  ufu- 
ally allowed  for  each  pound  of  aquafortis  j  and  the 
metal  Ihould  be  added  at  different  times,  to  moderate 
the  rapidity  of  the  folution.  The  water  added  to 
the  acid  fliould  be  weighed  or  meafured,  that  a  folu- 
tion of  the  lame  ftrength  may  be  always  obtain- 
ed. Eighteen  or  20  pounds  of  this  folution  (a)  are 
required  to  give  a  full  cochineal  fcarlet  to  100  pounds 

-of  ivoollen  cloth. 

92.  But  in  the  dyeing  of  fcarlet,  according  to  the 
ordinary  procefs,  a  quantity  of  tartar  is  dilTolved  in  the 
water,  along  with  the  nitromutiate  of  tin  ;  and  if  the 
tartar  be  employed  in  fuflicient  quantity,  the  mordant 
is  not  to  be  confidered  as  a  nitromuriate  of  tin,  but  a 
tartrate  or  combination  of  tin  with  tartaric  acid,  in 
confequence  of  the  decompofition  which  takes  place, 
when  thefe  fubftances  are  brought  to  aft  on  each  other ; 
Tor  the  nitromuriatic  acid  enters  into  combination  with 
the  potafh  or  the  tartar,  while  the  acid  of  the  tartar  forms 
a  compound  with  the  oxide  of  tin. 

93.  It  has  been  propoled  by  HaulTman  to  employ  the 
acetate  of  tin  as  a  mordant  for  cotton  and  linen,  in- 
ftead  of  the  nitromuriate.  The  acetate  of  tin  is  pre- 
pared by  mixing  together  acetate  of  had  and  nitro- 
muriate of  tin;  andasthe  affinity  between  metallic  oxides 
and  vegetable  fubflances  is  iefs  powerful  than  the  affi- 
nity between  thefe  oxides  and  animal  matters,  this  mor- 
dant has  been  found  preferable  for  cotton  and  linen 
fluffs;  for  the  affinity  of  the  oxide  of  tin  for  the  acetous 
acid  being  weaker  than  for  the  nitromuriatic  acid,  it  is 
more  eafily  decompofed. 
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94.  Dr  Bancroft*  tried  the  folution  of  tin  in  fulphu-   Of  Mor. 
ric  acid,   but    found   that   it   would  not  anfiver,  on  ac-      [I^"''. 
count  of  its  deilrurtive  aclion  on  the  cochineal  colour ;  *  FhwT^ 
but  he  found  afterwards,  that,  by  the  ufe  of  muriatic  0//',^^. 
acid   combined    with  ^   its   weight  of  fulphuric    acid,  t'/.  jSy. 
good  effetis   were   obtained.     The  proportions   which 
he  employed  were  about  14  ounces   of  tin   in   a    mix- 
ture of   2    pounds    of   fulphuric  acid  of  the  oidinary 
ftrength,  with  about  3  pounds  of  muriatic  acid.     This 
preparation  may  be   made   in   the   cold  ;  but  the  folu- 
tion is  very  rapidly  promoted  with  a  fand   heat.      The 
folution  of  tin   made  in  thefe  proportions,  Dr  Bancroft 
obferves,  is  perfectly  tranfparent  and  colourlels  ;  and  in 
the  fpace  of  three  years,  during  which  time  he  kept  a 
folution  of  it,  no  precipitation  had  taken  place.      It  pro- 
duces, he  adds,  full  twice  as  much  effett  as  the  dyer's 

Jpirit,  or  nitromuriatic  folution  of  tin,   and  at  Iefs  than 
one-third  of  the  expence. 

95.  Iron  exills  in  two  ftates  of  combination  with  Oxide  cf 
oxygen.  In  the  Hate  of  green  oxide  it  contains  the '■^™- 
fmaller  proportion  of  oxygen,  and  in  that  of  red  oxide 
the  greater  proportion.  In  the  laft  ftate  it  can  only 
be  employed  as  a  mordant  in  dyeing  ;  for  if  it  be  ap- 
plied  in  the  ftate  of  green  oxide,  in  confequence  of  its 
Itrong  affinity  for  oxygen,  it  attrafts  it  from  the  atmo- 
fphere,  and  is  loon  converted  into  red  oxide.  The  dif- 
ficulty of  removing  iron  fpots  or  mould  from  cotton 
or  linen  fliows  with  what  force  of  affinity  the  red  oxide 
of  iron  adheres  to  cloth.  Iron  is  employed  as  a  mor- 
dant in  two  ftates  of  combination,  either  in  that  of  ful- 
phate  or  acetate  of  iron.  The  fulphate  of  iron  is  ge- 
nerally employed  for  wool.  The  fluff  is  immerled  in 
the  folution  of  the  fait  in  water.  In  this  ftate  it  may 
be  alfo  ufed  for  cotton  ;  but  it  is  more  commonly  pre- 
ferred in  the  ftate  of  acetate  of  iron.  This  is  the  com- 
bination of  iron  with  the  acetous  acid,  and  it  is  ufually 
prepared  by  diffolving  iron  in  vinegar  or  four  beer  j 
and  the  longer  it  is  retained  in  the  folution,  it  is 
found  to  aft  more  powerfully  as  a  mordant,  becaufe  it 
is  then  in  a  ftate  of  more  complete  oxidation. 

96.  Some  otlier  faline  bodies  are  alfo  employed 
as  mordants,  to  lacilitate  the  combination  of  the  co- 
louring matter  with  the  cloth,  or  to  produce  greater 
variety  of  fliades  of  colour.  Among  thefe  fubftances 
may  be  mentioned  common  fait,  lal  ammoniac,  ace- 
tate of  lead,  fulphate  and  acetate  of  copper,  fulphate  of 
zinc. 

97.  Befides  the  mordants  obtained  from   the  clafs  of  Ai^imal 
falls,  vegetable  and  animal  fubftances  alio  ferve  a  fimiiar^"''  ^^gS 
purpofe.      In   the   procefs  for  dyeing  the  Turkey  red,'^         f 
which  will  be   afterwards  defcribed,   the   cotton    ftuffs 
fhould  be  impregnated  with  an  animal  fubftaiice,as  oil  ; 
and  the  allringent  principle  is  often  employed  as  a  me- 
dium of  combination    between   colouring  particles  and 
fluffs.   Tan,  or  the  aftrin^ant  principle,  having  a  ftrong 
affinity  for  cloth,   is   found  extremely  ufeful  as  a  mor- 
dant.    It  is  commonly  prepared   by  infufing   nut-galls 
in  water.      The  cloth  is  immerfed  in  this  folution,  and 
allowed   to  remain    till   it   is    lufficiently    impregnated 
with  the  tan.     Sumach,  which  is  the  flioots  of  the  Rhus 
coriario  Lin.  a  fhrub,  which  grows  in  the  louthern  parts 
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of  Europe,  is  often  ufed  and  prepared  in  the  fame  way 
as  the  nut-galU. 

98.  Mordants  hnve  a  very  confiJerable  efFeft  on  the 
colour ;  and,  by  varying  the  mordant,  very  different 
colours,  and  a  great  variety  of  fliades,  may  be  obtained 
from  the  fame  colouring  matter.  Some  moidaiits 
themfclvcs  may  be  conlidered  as  communicating  a  co- 
lour without  the  addition  of  any  colouring  iubitance  ; 
and  although,  when  the  latter  is  added,  a  new  fet  of 
of  affinities  is  brought  into  aftion,  yet  there  is  little 
doubt  that  the  mordant  alfo  has  a  confiderable  Ihare  in 
fixing  the  Ihades  of  colour.  Let  us  take  an  example 
in  dyeing  with  cochineal.  When  tht-  aluminous  mor- 
dant is  employed,  the  colour  produced  is  crimlon  ;  but 
when  the  oxide  of  iron  is  fubftituted  for  the  alumina, 
the  colour  obtained  is  black.  This  effefts  is  obvioul- 
ly  produced  by  a  change  in  the  aftion  of  the  affinities 
between  the  colouring  matter  and  the  mordant,  and 
the  colouring  matter  and  light.  In  the  ufe  of  mor- 
dants, therefore,  it  is  neccfl'ary  to  attend  to  their  com- 
bined effecls  with  the  colouring  matter  employed,  and 
to  be  able  to  communicate  particular  colours  to  (luffs 
with  anv  degree  of  certainty,  to  know  the  amount  of 
that  effect. 

99.  Even  in  the  mode  of  applying  mordants,  the 
varietv  of  ih.ides  may  be  greatly  multiplied.  Different 
effetls,  for  inftance,  are  produced  by  previoufly  im- 
pregnating the  fluff  with  the  mordant,  or  by  mixing  it 
with  the  bath.  Different  effefts  alfo  arife  from  ufing 
heat,  or,  as  the  fluff  is  more  or  lefs  rapidly  dried  ;  and 
this  mull  appear  to  be  the  cafe,  if  we  confidcr  the  dif- 
ferent affinities  which  are  in  aftion,  and  the  change  on 
the  aftion  of  thefe  affinities  in  thefe  different  circum- 
flances,  as  well  as  in  others  which  can  fcarcely  be  ap- 
preciated. The  combination  of  thefe  fubllances  which 
have  an  affinity  for  the  ffuff,  and  the  decompofitions 
which  are  the  refult  of  that  combination,  are  greatly 
facilitated  bv  the  evaporation  of  the  water  or  other  li- 
quid which  held  thefe  fubftances  in  folution  ;  becaufe 
bv  its  affinity,  which  is  oppofed  to  the  aftion  of  the  affi- 
nity between  thefe  fublfances  and  tlie  Huff,  the  affinity 
of  thr  latter  produces  a  more  limited  effcft.  But  in 
dyeitig,  the  procefs  ffiould  proceed  flowly,  that  the  fub- 
ftances mav  not  be  feparated  before  their  mutual  aftni- 
nities  have  begun  to  operate. 

100.  Confiierable  differences  muff  be  obferved  in  the 
mode  of  employing  the  mordant,  as  the  force  of  affinity 
between  the  ifuff  and  the  colouring  matter  is  greater 
or  lefs.  When  this  affinity  is  ftrong,  the  mordant  and 
the  colouring  fubflance  may  be  mixed  together  ;  the 
compound  thus  formed,  immediately  enters  into  combi- 
nation with  the  Huff.  But  if  the  affinity  between  the 
ftuft  and  the  colouring  particles  be  weak,  the  compound 
formed  of  the  latter  and  the  mordant  may  feparate, 
and  a  precipitation  take  place,  before  it  can  be  attach- 
ed to  the  fluff;  and  hence  it  is  in  thefe  cafes,  that  the 
mordant  which  is  to  ferve  as  the  medium  of  union  be- 
tween the  fluff  and  the  colouring  matter,  muft  be 
combined  with  the  former,  before  the  application  of 
the  latter.  It  is  from  thefe  differences  that  different 
proceffes  muft  be  followed  in  fixing  colouring  mat- 
ters on  animal  and  vegetable  produftions  ;  as  for 
inftance,  in  dyeing  wool  or  Clk  black,  or  with  co- 
chiueal. 


10 1.   In  eftimating  the  effe£ls  of  mordant?,  and  in    Oli 
judging  of  the  molt  advantageous  manner  of  applying  "" ""^ 


or  Sub - 

uiecs  to 

"1    "■     "  ■  n-  i'        1  1  •      .•  '  •   i    uc  colour- 

them,  It  IS  neceflary  to  attend  to  the  combinations  wnicn        ^^\ 

may  be  formed,  either  by  the  atlion  ol  the  ingredients  i— ^,  ■  ' 
of  which  they  are  compofcd,  or,  by  that  of  the  colour- 
ing matter  and  the  fluff.  It  is  ncctffary  alfo,  to  take 
into  confideration  the  circumflances  which  may  tend  to 
bring  about  thefe  combinations  with  more  or  lefs  rapi- 
dity, or  that  may  render  them  more  or  lefs  ptrfeii. 
The  aftion  which  the  liquor  in  which  the  fluff  is  ira- 
merfed  may  have,  either  on  its  colour  or  texture,  mull 
alfo  b=  confidered  ;  and  to  be  able  accurately  to  judge 
of  the  extent  of  this  a<5lion,  we  mull  know  the  propor- 
tions of  the  principles  of  which  the  mordant  is  com- 
pofed  ;  which  of  thete  principles  remains  in  an  uncom- 
bined  flate  in  the  liquor,  and  the  proportion  or  quanti- 
ty which  is  thus  feparated. 

Chap.  III.   Of  the  Nature  and  Properties  of  the  Sub- 
Jlaiices  to  •which    Ccluurs   are  communicated  in  the 
Procejfes  of  Dyeing, 

102.  In  the  more  limited  fenfc  to  which  we  have  here 
reftrifted  the  art  of  dyeing,  the  fubftances  to  which 
colours  are  ufually  communicated  by  means  of  th:s 
art,  are  wool,  filk,  cotton,  flax,  and  hemp.  Of  thefe, 
the  two  firft  are  animal  fubftances,  and  the  three  lat- 
ter are  derived  from  the  vegetable  kingdom.  Thefe 
two  claffes  of  bodies  prel'ent  ftriklng  differences,  not 
only  in  ftruflure,  but  alfo  in  their  compofuion  and 
chemical  properties. 

103.  Animal  fubftances  are  diftinguiftied  from  thofe  Difference 
which  have  a  vegetable  origin,  by  the  nature  of  their  between 
conftituent  parts.  The  former  contain  a  large  proportion  aninia.1  and 
of  azote,  which  exifls  Iparingly  in  the  latter.   Hydrogen,  ^ftters.* 
or   the    bale   of   hydrogen   gas  or  inflammable    air,  is 

found  in  greater  abundance  in  animal  matters,  than  in 
vegetable  produflions.  In  the  diftillation  of  animal 
and  Vegetable  fubftances,  the  difference  of  their  con- 
ftituent parts  is  not  lefs  remarkable.  The  former  af- 
ford a  large  proportion  of  ammonia,  or  volatile  alkali  ; 
the  latter  yield  very  little,  and  fometimes  give  out  an 
acid  fubflance.  Animal  matters  afford  much  oil,  while 
vegetable  fubflances  fometimes  do  not  afford  it  in  any 
perceptible  quantity.  From  the  nature  of  their  com- 
ponent parts,  animal  fubftances  produce  a  bright  fl'ame  in 
burning  ;  and  their  combuflion  is  accompanied  with  a 
penetrating  odour,  which  is  owing  to  the  formation  and 
emiffion  of  ammonia  and  oil.  Animal  ma'ters  run 
rapidly  into  the  putrefa£tive  procefs,  while  vegetable 
fubftances  more  flowly  undergo  the  changes  which  are 
induced  by  the  vinous  or  acetous  fermentation. 

104.  The  conftituent  principles  of  animal  fubftances 
have  a  flronger  tendency  than  thofe  which  enter  into  the 
compofition  of  vegetable  matters,  to  aiTume  the  tlaftic 
form.  On  this  account  the  cohefive  force  exifling  be- 
tween the  particles  of  the  former  is  inferior  to  that  of 
the  particles  of  the  latter.  Hence  animal  matters  are 
more  dilpcfed  to  combine  with  other  fubftances,  more 
liable  to  be  deftroyed  by  different  agents,  and  to  en- 
ter into  combination  with  colouring  particles.  Thus, 
animal  fubftances  are  deftroyed  by  the  cauftic  fixed  al- 
kalies, and  they  are  decompofed  by  the  nitric  and  ful- 

phuric 
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phuric  acids.  The  aftion  of  acidj  and  alkalies  on  filk 
is  lefi  powerful  .han  upon  wool,  and  it  is  lels  difpofed 
to  combine  with  the  particles  of  colouring  matter.  In 
this  refpecl  it  bears  fome  refemblance  to  vegetable  fub- 
ftances ;  but  on  vegetable  matters,  the  aftion  of  alka- 
lies and  acids  is  lels  powerful  than  on  .inimal  fub- 
Ilances  ;  and  the  aftion  of  acids  is  more  feeble  on 
cotton  than  on  llax  or  h*^""?-  I'  '*  even  decompo- 
fed  with  conilderable  difficulty  by  means  of  nitric 
acid. 

In    the   four   following   fe>^ions,   we    (hall   confider 
the  peculiarities  of  thefe  fubllances  at  greater  length. 

Sect.  I.  Of  Woo/. 

Struiflure.  105.  Wool,  which  is  well  known  as  the  covering  of 
fheep,  derives  its  value  from  the  length  and  finenefs  of 
its  filaments.  The  filaments  of  wool  are  confiderably 
elaftic,  for  they  may  be  drawn  out  beyond  their  ufual 
length,  and  when  the  force  is  removed,  they  recover 
it  again.  The  furface  of  the  filaments  of  wool  or  hair 
is  not  perfectly  fmooth  ;  for  although  no  roughnefs  or 
inequality  can  be  difcovered  by  the  microfcope,  yet 
they  feem  to  be  formed  of  fmall  laminae  placed  over 
each  other,  in  a  flanting  dire£lion,  from  the  root  of  the 
filament  towards  its  point,  refembling  the  arrangement 
of  the  fcales  of  a  fifh,  which  cover  each  other  from  the 
head  of  the  animal  to  its  tail  ;  or  perhaps  they  confiil 
of  zones  placed  over  each  other,  as  is  obferved  in  the 
horns  of  animals.  This  peculiarity  of  ftrucf ure  of  the 
filaments  of  hair  and  wool  is  proved  by  a  fimple  expe- 
riment. If  a  hair  be  laid  hold  of  by  the  root  in  one 
hand,  and  drawn  between  the  fingers  of  the  other  hand, 
from  the  root  towards  the  point,  fcarcely  any  friftion 
or  refiftance  is  perceived,  and  no  noife  is  heard  ;  but 
if  it  be  grafped  by  the  point,  and  paffed  in  the  fame 
manner  between  the  fingers  from  the  point  towards  the 
root,  a  refiftance  is  ftlt,  and  a  tremulous  motion  is 
perceptible  to  the  touch,  while  the  ear  is  fenfible  to  a 
flight  noife.  Thus  it  appears,  that  the  texture  of  the 
furface  of  hair  or  wool  is  not  the  fame  from  the  root 
towards  the  point,  as  it  is  from  the  point  towards  the 
root.  This  is  farther  confirmed  by  another  experi- 
ment. If  a  hair  be  held  between  the  thumb  and  fore- 
finger, and  they  are  rubbed  againft  each  other  in  the 
longitudinal  direftion  of  thehair,  it  acquires  a  progredive 
motion  towards  the  root.  This  cfFeiEl  depends  not  on 
the  nature  of  the  flcin  of  the  finger,  or  on  its  texture, 
for  if  the  hair  be  turned,  and  the  point  placed  where 
the  root  formerly  was,  the  motion  is  reverfed,  that  is, 
it  will  ftill  be  towards  the  root. 

F  Itin  '°^"  ^"  ^^'^  peculiarityof  ftrufture,  which  was  obfer- 

ved by  M.  Monge,  depend  the  proceffes  of  felting  and 
fulling,  to  which  hair  and  wool  are  fubjefted,  for  differ- 
ent purpofes.  In  the  procefs  of  felting  the  flocculi  of 
■wool  are  ftruck  with  the  ftring  of  the  bow,  by  which 
the  filaments  are  feparately  detached,  and  difpcrfed  in 
the  air.  Thefe  filaments  fall  back  on  each  other  in  all 
direftions  on  the  table,  and  when  a  layer  of  a  certain 
thicknefs  is  formed,  thev  are  covered  ivith  a  cloth,  on 
which  the  workman  pri-ffes  with  his  hands  in  all  parts. 
By  this  prelTure  the  filaments  of  wool  are  brought 
nearer  to  each  other;  the  points  of  cortaft  are  multi- 
plied ;  the  progreflive  motion  towards  the  root  is  pro< 
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duced  by  the  agitation  ;  the  filaments  entatigle  each    OiSub. 
other;  and  the  laminje  of  each  filament,  taking  hold  of  '*=""^""» 
thofe  of  the  other  filaments,  which  are  in  an  oppofite     **''*"'"'- 
direftion,  the  whole  is  retained  in  the  ftate   of  cloie  ( 

contexture. 

107.  Connefted  with  this  operation  is  that  of  fulling.  Fulling. 
The  roughnefs  on  the  furface  of  the  filaments  of  wool, 
and  theit  tendency  to  acquire  a  progrelTive  motion  to- 
wards the  root,  produce  confiderable  inconvenience  ia 
the  operations  af  i'pinning  and  weaving.  Thefe  incon- 
veniences are  obviated  by  covering  the  filaments  with 
a  coat  of  oil,  which  fills  up  the  cavities,  and  renders 
the  afperities  lefs  fenfible.  When  thefe  operations  are 
finiilied,  the  fluff  muil  be  freed  from  the  oil,  which 
would  prevent  it  from  taking  the  colour  with  which  it 
is  to  be  dyed.  For  this  purpofe  it  is  taken  to  the  ful- 
ling-mill, where  it  is  beaten  with  large  beetles,  in  a 
trough  of  water,  through  which  clay  has  been  diffufed. 
1  he  clay  unites  with  the  oil,  which  being  thus  ren- 
dered foluble  in  the  water,  is  carried  off  by  frclh  por- 
tions of  water,  conveyed  to  it  by  proper  apparatus. 
In  this  way  the  fluff  is  fcoured  ;  but  this  is  not  the  fole 
objefl  of  the  operation.  By  the  alternate  preffure  of 
the  beetles,  an  effeft  fimilar  to  that  of  the  hands  in  the 
operation  of  felting,  is  produced.  The  filaments  com- 
pofing  a  thread  of  warp  or  woof,  acquire  a  progreflive 
motion,  are  entangled  with  the  filaments  of  the  ad- 
joining threads  ;  thofe  of  the  latter  into  the  next,  and 
fo  on,  till  the  whole  threads  are  felted  together.  The 
fluff  is  now  contrafled  in  all  its  dimenfions,  and  parti- 
cipating both  of  the  nature  of  cloth  and  of  felt,  may 
be  cut  without  being  fubjefted  to  ravel  ;  and  when 
employed  to  make  a  garment,  requires  no  hemming. 
In  a  common  woollen  flocking  web,  after  this  opera- 
tion,  the  flitches,  when  one  happens  to  flip,  are  now 
no  longer  fubjeft  to  run,  and  the  threads  of  the  warp 
and  woof  being  lefs  diflinft  from  each  other,  the 
whole  fluff  is  thickened,  and  forms  a  warmer  cloth- 
ing. 

108.  The  various  manufaflures,  of  which  wool  con- importanct' 
flitutes  the  bafis,  are  juftly  regarded  among  the  moft  im-  of  wgol. 
portant  to  man  in  civilized  fociety.     Accordingly,  the 
produflion  of  fine  wool,  and   the  caufes   which  retard 

or  improve  the  breed  of  flieep  from  which  it  is  obtain- 
ed, have  greatly  occupied  the  attention  of  economifts 
and  philofophers  in  our  own,  as  well  as  in  other  coun- 
tries. The  wool  of  different  breeds  of  ftieep,  in  differ- 
ent countries,  it  is  well  known,  poffeffes  very  different 
qualities,  both  with  regard  to  the  finenefs  of  the  fila- 
ment, and  the  colour.  Some  is  of  a  white,  or  yellow, 
and  fome  of  a  reddilh,  and  black  colour.  Excepting 
the  wool  of  the  breed  of  fheep  in  Andalufia,  the  Spa- 
nifli  wool  was  formerly  all  of  a  brownifh  black  colour. 
This  Was  preferred  by  the  native  Spaniards  ;  and  even 
at  this  day,  the  drefs  of  fome  religious  orders  in  Roman 
Catholic  countries,  confifls  of  cloth  manufaftured  from 
this  wool,  and  retaining  its  natural  colour.  But  for 
the  purpofes  of  dyeing,  white  wool  is  now  always  pre- 
ferred, becaufe  it  is  found  fufceptible  of  receiving  bet- 
ter and  more  durable  colours. 

109.  Wool  is  naturally  covered  with  a  kind  of  greafeScouriiif, 
or  oil,  which  is  found  to  preftrve  itfrom  infefls  or  moths, 

and  on  this  account  this  greafy  matter  is  not  removed, 
or   the   wool  is    not    fcoured  till  it  is   to    be   dyed 

or 
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The  procefs  for  fcouring  wool  is  the  fol- 
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Ot'Sub-    or  fpun  (a). 

fiances  to  [owing.  It  is  put  for  about  a  quarter  of  an  hour  into  a 
be  colour-  j^^gj^jg^  w'nh  a  fufficient  quantity  of  water,  to  which  a 
■  I  fourth  part  of  putrid  urine  has  been  added.      It  is  then 

heated  to  fuch  a  degree  as  the  hand  can  bear,  occa- 
fionally  ftirred,  and  after  being  taken  out,  is  allowed 
to  drain.  It  is  then  put  into  a  baJket,  and  expoled  to 
a  ftream  of  running  water,  and  moved  about  till  the 
greafe  is  fo  completely  feparated,  that  it  no  longer  ren- 
ders the  water  turbid.  After  being  drained,  it  is  fome- 
times  found  to  lofe  by  tliis  operation  above  one-fifth  of 
its  weitjht.  It  is  almoft  unneceflarv  to  oblerve,  that 
the  more  carefully  and  completely  this  procefs  is  per- 
formed, the  better  the  wool  is  fitted  to  receive  the  co- 
louring matter.  Our  chemical  readers  will  readily 
perceive  the  nature  of  the  changes  which  are  effcdled  in 
this  procefs  of  fcouring.  The  ammonia,  or  volatile  al- 
kali, which  e.vifts  in  the  urine,  combines  with  the  oil 
of  the  wool,  and  forms  a  foap,  which  being  foluble  in 
water,  is  diflblved,  and  carried  off. 
Dyeing.  I  10,  Wool  is  either  dyed  in  the  fleece,  or  after  it  is 

fpun  into  threads,  or  when  it  has  been  manufaftured  into 
cloth.  For  the  purpofe  of  forming  cloths  of  mixed 
colours,  it  is  dyed  before  it  is  fpun  ;  for  the  purpofes 
of  tapeftry,  it  is  dyed  in  the  flate  of  thread  ;  but  molt 
commonly  it  is  fubjedled  to  this  procefs  after  it  has 
been  manufaftured  into  cloth.  In  thefe  different  ftates, 
the  quantity  of  colouring  matter  which  is  taken  up  is 
very  different.  The  proportion  is  largeft  when  it  is 
dyed  in  the  fleece,  becaufe  then  the  filaments  being 
more  feparated,  a  greater  furface  is  expofed  to  the  ac- 
tion of  the  colouring  particles.  For  a  fimilar  realon 
the  quantity  of  colouiing- matter  taken  up  is  greater 
when  in  the  flate  of  thread  or  yarn,  than  when  it  is 
formed  into  cloth.  But  cloths  themfclves  muft  vary 
greatly  in  this  refpedl,  according  to  their  different 
qualities.  Their  different  degrees  of  finenefs,  or  clofe- 
nefs  of  texture,  will  produce  confiderable  variations  ; 
and  befides,  the  difference  in  the  quantity  and  dimen- 
fions  of  the  fubflances  to  be  dyed,  the  different  quali- 
ties of  the  ingredients  employed  in  the  procefs,  and 
the  diffL-rent  circumflances  in  which  it  is  performed, 
fhould  be  a  caution  againft  trufting  to  precife  quanti- 
ties, regulated  by  weight  or  raeafure,  which  are  re- 
commended according  to  general  rules.  According 
to  the  finenefs  of  the  texture  of  the  wool,  and  the  na- 
ture of  the  colouring  matter  employed,  it  is  found  to 
be  more  or  lefs  penetrated  with  this  matter.  The 
coarfe  wool  from  the  thighs  and  tails  of  fome  flieep, 
receives  colours  with  difficulty,  and  the  finefl  cloth  is 
never  completely  penetrated  with  the  fcarlet  dye.  The 
interior  of  the  cloth  appears  always  when  cut,  of  a 
lighter  fliade,  and  lometimes  even  white. 

Sect.  II.  Of  Silt. 

Origin.  »■!  I.  Silk,  which  forms  the  bafis  of  one  of  the  richeft 

and  mofl  fplendid  parts  of  drtfs,  among  the  wealthy 
and  luxurious,  in  civilized  iociety,  is  the  produftion 
of  different  fpecies  ofinfcfts.  The  fihalcsna  bomhyx,  or 
filk-worm,  which  is  a  native  of  China,  attrafted  the 
Vol.  VII.  Part  II. 
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attention  of  marjkind  in  that  country,  from  the  carliefl 
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ages.  The  honour  of  having  firft  co!le61td  i<nd  pre- 
pared filk  from  the  cocoons  or  balls  in  which  it  is 
wound  up  by  the  inleit,  duiing  its  metan-orphofis,  is 
afcribed  by  the  Chincfe  hifforians,  to  the  wit'e  of  an 
emperor.  The  phalena  atlas,  Lin.  which  is  alfo  a  na- 
tive of  China,  is  faid  to  form  larger  cocoons,  and  to 
yield  a  lironger  filk.  The  filk-uoim  was  firlt  carried 
from  China  to  Hindoftan,  and  afterwards  to  P'-tfia. 
Silk  feems  not  to  have  been  known  to  the  decks  or 
Romans  till  the  time  of  AuguHus.  Its  nature  and  ori- 
gin were  little  underftood,  and  for  many  ages  it  was 
fo  fcarce,  that  it  could  only  be  putchafed  at  a  price 
which  was  equal  to  its  weig'it  in  gold.  The  emperor 
Aurelian,  it  is  faid,  from  a  piinciple  of  econonjy,  re- 
filled the  urgent  felicitations  of  his  emprefs,  who  wifh- 
ed  to  have  a  filken  robe,  alleging  the  extravagance  of 
the  expence.  About  the  middle  of  the  fixth  century, 
two  monks  returned  from  India  to  Conllanlinople,  and 
brought  with  them  a  confiderable  number  of  filk- 
worms,  with  inftrudlions  for  managing  and  breeding 
them,  as  well  as  for  collefling,  preparing,  and  manu- 
fafturing  the  filk.  Eftablifliments  were  thus  formed 
at  Corinth,  Athens,  and  other  parts  of  Greece.  The 
crufades,  which  greatly  contributed  to  the  diffufion  of 
different  kinds  of  knowledge,  by  the  intercourfe  which 
took  place  between  different  countries,  proved  ufcful 
in  diffeminating  the  knowledge  of  rearing  the  filk- 
worm,  and  preparing  and  roanufafturing  its  valuable 
produftions.  Roger,  king  of  Sicily,  about  the  year 
1 130,  returning  from  one  of  thefe  frantic  expeditions, 
brought  with  him  from  Athens  and  Corinth,  feveial 
prifoners,  who  were  acquainted  with  the  management 
of  filk-worms,  and  the  manufafturing  of  filk.  Under 
their  lupeiintendance,  manufaftories  were  eftabliflied 
at  Palermo  and  Calabria  in  Sicily.  This  example  was 
foon  adopted,  and  followed  in  different  parts  of  Italy 
and  Spain.  In  the  time  of  James  I.  an  attempt  was 
made  to  eflablifh  the  filk-worm  in  England.  Fur  this 
purpofe  the  culture  of  the  mulberry-tree  on  which  the 
infc(5ls  feed,  was  ftrongly  recommended  by  that  prince 
to  his  fubjtdls  j  but  the  attempts  which  were  made 
have  been  hitherto  unfuccefsful. 

1 12.  The  fibres  of  filk  are  covered  with  a  coating  or  Scouring, 
natural  varnilli  of  a  gummy  nature.  To  this  are  afcrib- 
ed  its  iliffnefs  and  elafticity.  Befides  this  varnifh,  the 
filk  which  is  ufually  met  with  in  Europe  is  impregna- 
ted with  a  fubftance  of  a  yellow  colour,  and  for  mofl 
of  the  purpofes  to  which  filk  is  applied,  it  is  iieceffary 
that  it  fhould  be  deprived,  both  of  the  varnifh  and  of 
the  colouring  matter.  On  this  account  it  muft  be  fub- 
je6led  to  the  operation  of  fcourii:g  ;  but  for  filks  which 
are  to  be  dyed,  this  procefs  fliculd  not  be  carried  'io 
far  as  for  thofe  which  are  merely  to  be  whitened  ;  and 
different  colours,  it  is  obferved,  require  different  de- 
grees of  this  operation.  The  quantity  of  foap  confli- 
tutes  the  chief  difference.  A  hundred  pounds  of  filk 
boiled  in  a  folution  of  20  lbs.  of  foap  for  three  or  four 
hours,  adding  new  portions  of  water  during  the  evapo- 
ration, are  fufficiently  prepared  for  receiving  common 
3  F  colours. 


(a)  According  to  an  obfervation  of  Reaumur,  rubbing  any  fluff  with  greafy  wool,  is  fufficient  to  preferve  it 
from  moths. 
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colours.  For  blue  colours,  tlic  proportion  of  foap  niuft 
be  iiicrealecl  ;  and  icailet,  cherry-colour,  &c.  require 
lliU  a  greater  proportion,  {or  the  ground  mult  be 
whiter  for  tliele  colours. 

1 1  3.  Silk  which  is  to  be  employed  white,  muftunderf'o 
three  operations.  In  the  firft  the  hanks  are  immerled 
in  a  hot  but  not  boiling  iolution  of  30  lbs.  of  foap  to  1 00 
of  (ilk.  When  the  immeiiiEd  part  is  freed  from  its 
gum,  which  is  known  by  its  whitenefs,  the  hanks  are 
Ihaken  over,  as  the  workmen  terra  it,  lb  that  the  part 
which  was  not  previouCy  immerftd  may  undergo  the 
fame  operation.  They  are  then  wrung  out  as  the  pro- 
cels  is  completed.  In  the  fecond  operation  the  (ilk  is 
put  into  bags  of  coarfe  cloth,  each  bag  containing  20 
or  30  lbs.  Thefe  bags  are  boiled  for  an  hour  and  a 
Jialf,  in  a  folution  of  foap  prepared  as  before,  but  with 
a  fmaller  proportion  of  foap  ;  and  that  they  mny  not 
receive  too  much  heat,  by  touching  the  bottom  of  the 
kettle,  they  mull  be  tonllantly  (lined  during  the  ope- 
ration. The  objccl  of  the  third  operation  is  to  com- 
municate to  the  fdk  different  (hades,  to  render  the 
white  more  agreeable.  Thefe  are  known  by  dilferent 
names,  as  China-white,  (ilver-white,  azure-white,  or 
thread-white.  For  this  purpofe  a  folntion  of  foap  is 
alfo  prepared,  of  which  the  proper  degree  of  flrength 
is  afcertained  by  its  manner  of  frothing  by  agitation. 
For  the  China-white,  which  is  required  to  have  a  (light 
tinge  of  red,  a  fmall  quantity  of  anatlo  is  added,  and 
the  filk  is  fliaken  over  in  it  till  it  has  acquired  the 
(hade  which  is  wanted.  In  other  uhites,  a  blue  tinge 
is  given  by  adding  a  little  blue  to  the  folution  of  foap. 
The  azure-white  is  communicated  by  means  of  indigo. 
To  prepare  the  azure,  fine  indigo  is  well  waflied  two  or 
three  times  in  moderately  warm  water,  ground  fine  in  a 
mortar,  and  boiling  water  poured  upon  it.  It  is  then 
left  to  fettle,  and  the  liquid  part  only,  which  contains 
the  finer  and  more  foluble  parts,  is  employed. 

1 14.  Someufeno  foapin  the  third  operation;  butwhen 
the  iecond  is  completed,  they  walh  the  filks,  fumigate 
with  lulphur,  and  azure  them  with  liver  water,  which 
(hould  be  very  pure.  Eut  all  thefe  operations  are  not 
fufKcient  to  give  filk  that  degree  of  biightnefs  which 
is  nectfTary,  when  it  is  to  be  employed  in  the  manu- 
faiSure  of  white  fluffs.  For  this  purpofe  it  muft  un- 
dergo the  proccfs  of  fulphuration,  in  which  the  filk  is 
expofed  to  the  vapour  of  fulphur,  for  an  account  of 
which  fee  Bleaching.  But  before  the  filk  which  has 
been  treated  in  this  way  is  fit  for  receiving  colours, 
and  retaining  them  in  their  full  lulhe,  the  fuLphur 
which  adheres  to  it  mull  be  feparated  by  iromerfion  and 
agitation  for  (ome  time  in  warm  water,  otherwife  the 
colours  are  tarnifhed  and  greatly  injured. 

II  c. It  has  long  beenan  obje.£lof  confiderable  import- 
ance, to  deprive  filk  of  its  colouring  matter,  without 
deftroying  the  gum,  on  which  its  ftiffnefs  and  elafticity 
depend.  A  procefs  for  this  purpofe  was  difcovered  by 
Beaume,  but  as  it  was  not  made  public,  others  have 
been  led  to  it  by  conjefture  and  experiment.  The 
following  account,  given  by  BerthoUet,  is  all  that  has 
tranfpired  concerning  this  procefs.  A  mixture  is  made 
with  a  fmall  quantity  of  muriatic  acid  and  alcohol. 
The  muriatic  acid  (hould  be  in  a  date  of  purity,  and 
particularly  lliould  be  entirely  free  from  nitric  acid, 
which  would  give  the  filk  a  yellow  colour.  Im  ihe 
Bii.xture  thus  prepared,   the  filk  is  to   be  immerfed. 
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One  of  the  nioft  difficult  parts  of  the  procefs,  efpecial-    Of  Sub. 
ly  when   large  quantities  are  operated  upon,  is  to  pro-  ''•""^es  to 
duce  a   unifoim   whitenels.     In   dyeing   the   whitened    * '^'' °^'-'- 
(ilk,   there  is  alfo  confidevable  difticulty,  to  prevent  its  ■  '      f 

curling,  fo  that  it  is  recommended  to  keep  it  conftant- 
)v  Itretched  during  the  drying.  The  muriatic  acid 
lecms  to  be  ufeiul  in  this  procefs,  by  foftening  the 
gum,  and  alhlling  the  alcohol  to  difTolve  the  colouring 
particles  which  art  combined  with  it.  The  alcohol 
which  has  been  impregnated  with  the  colouring  mat- 
ter may  be  again  leparated  from  it  and  purified,  that 
it  may  ferve  for  future  operations,  and  thus  render  the 
procefs  more  econoniical.  This  may  be  done  by 
means  of  dillillation  with  a  moderate  heat,  in  glafs  or 
(lone-ware  vcfltls. 

I  16.  The  preparation  with  alum  is  a  very  important  Alumino-. 
preliminary  operation  in  the  dyeing  of  (ilk.     Without 

this  procels,  few  colours  would  have  either  beauty  or 
durability.  Foity  or  fifty  pounds  of  alum,  previoufiy 
diiTolved  in  ivarm  water,  are  mixed  in  a  vat,  with 
forty  or  fifty  paiUuls  of  water  ;  and  to  prevent  the  cry- 
fiaJlization  of  the  (alt,  the  folution  muft  be  carefully 
(lirred  during  the  mixture.  The  filk  being  previoufly 
wallied  and  beetled,  to  feparate  any  remains  of  foap, 
is  immerfed  in  this  alum  liquor,  and  at  the  end  ef 
eight  or  nine  hours  is  wrung  out,  and  walhed  in  a 
dream  of  water.  A  bundled  and  fifty  pounds  of  filk 
may  be  prepared  in  the  above  quantity  of  liquor  ;  but 
when  it  begins  to  grow  weak,  which  may  be  known 
by  the  tafic,  20  or  25  lbs.  of  difTolvcd  alum  arc  to  be 
added,  and  the  addition  repeated  till  the  liquor  acquires 
a  difagreeable  fmell.  It  may  then  be  employed  in  the 
preparation  of  filk  intended  for  darker  colours,  till  its 
whole  (Irength  is  difiipated.  This  preparation  of  filk 
with  alum  mull  be  made  in  the  cold  ;  for  vthen  the 
liquor  is  employed  hot,  the  luftre  is  apt  to  be  im- 
paired. 

Sect.  III.  Of  Cotton. 

1 17.  Cotton  is  the  down  or  wool  contained  in  the  Origin, 
pods  of  a  (lirubby  plant,  which  is  a  native  of  warm  cli- 
mates. Of  this  genus  of  plants  (Gojlypium  Lin.)  there 
are  four  fpecies,  one  of  which  only  is  perennial  ;  the 
other  three  are  annual  plants  ;  but  of  thefe  there  are 
many  varieties,  occailoned  .by  the  difference  of  loll  or 
temperature  in  which  they  are  produced.  The  princi- 
pal differences  among,  cottons  confift  in  the  length  and 
finenefs  of  the  fil.*ments,  and  in  their  (Irength  and  co- 
lour. 

I I  8.  The  peculiar  (Iruiflure  of  the  fibres  of  cotton  is  StniiJlure. 
not  well  known.  According  to  the  microfcopic  obferva- 

tions  of  Leeuwenhock,  they  have  two  (harp  fides,  to 
which  are  alcribed  the  irritation  and  inflanimation  of 
wounds  and  ulcers,  when  they  are  dreflcd  with  cotton 
inflead  of  lint.  This  peculiarity  of  flru61ure,  it  is  alfo 
fuppoled,  may  occafion  fome  difference  in  the  confor- 
mation,  and  number  of  the  pores,  on  which  alone  the  dif- 
pofition  of  cotton  to  admit  and  retain  colours  better 
than  linen,  feems  to  depend.  In  this  refpefl,  however, 
it  Is  Inferior  to  wool  and  filk,  becaufe  on  account  of  its 
vegetable  nature,  its  affinity  for  colouring  matter  is  lefs 
powerful. 

119.  It  is  well  known  that  filk,  cotton,  and  linen  have  Has  a  lefs 
a  we.  ker  affinity  for  colouring  matter  than  wool.      Leaffinnyihao 
Pileur  d'Apligny  attempts  to  explain  this  by  fuppofiiig  jpn^jj, 

that  matter. 
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Of  Sub-  that  the  pores  of  thefe  fubftance?  are  fmaller  than  thofe 
ftances  to  ^f  ivool,  and  that  (he  colouring  particles  enter  them 
be  coJour-  j^j-^  ^^^^j^  ^^j  freely.  But  according  to  the  obfc-rva- 
^  tion  of  Dr  Bancroft,  the  reverfe  of  this  teems  to  be  the 

faft  ;  for  there  is  little  difficulty  in  makinjr  filk,  cot- 
ton, and  linen,  imbibe  colourinp;  matter,  even  when  it  is 
applied  cold  without  any  artificial  dilatation  of  the 
pores,  which  is  always  necelTnry  in  the  dyeing  ol  wool. 
The  only  real  difficulty  is  to  make  them  retain  the 
colours  after  the  matter  has  been  imbibed  ;  becaufe 
bcinjj  admitted  fo  readily  into  their  undilated  pores, 
the  particles  cannot  be  afterwards  comprelTVd  and  re- 
tained by  the  contratiion  of  thefe  pores,  as  is  the  cale 
with  wool.  It  requires  double  the  quantity  of  cochi- 
neal which  is  neceffary  for  wool  to  communicate  a  crim- 
fon  colour  to  filk  ;  a  certain  proof  that  it  can  take  up 
a  greater  quantity,  and  confequently  that  the  pores  are 
fulficiently  large  and  acceflible.  Unbleached  cotton 
IS  always  preferred  for  dyeing  Turkey  red  ;  becaule  in 
this  ftate  the  colour  is  found  to  be  moll  permanent  ; 
and  this  is  afcribed  to  the  pores  or  interllices  being  Icfs 
open  than  after  it  has  undergone  the  procefs  of  bleach- 
ing. The  fame  thing  is  obferved  of  raw  or  unfcoured 
filk.  It  is  found  to  combine  more  eafily  with  the  co- 
louring matter,  and  to  receive  a  more  permanent  co- 
lour in  this  ftate  than  after  it  has  been  fcoured  and 
whitened.  "  The  opennefs  of  cotton  and  linen,  (fays 
Dr  Bancroft)  and  their  confequent  readinefs  to  imbibe, 
both  colouring  particles,  and  the  earthy  or  metallic 
bafes  employed  to  fix  moft  of  them,  are  circumllances 
upon  which  the  art  of  dyeing  and  callico-printing  is  in 
«  Phitcf.  uf  a  great  degree  founded  *."  But  is  not  this  too  me- 
Permaneiit  chanical  an  explanation  of  the  phenomenon  ?  Might 
Ccloun,  71.  ,•{  jjgj  rather  be  alleged  that  it  is  owing  to  a  difference 
of  affinities  which  exifls  between  the  particles  of  colour- 
ing matter  and  the  fubftance  which  is  feparated  from 
the  filk  or  cotton  by  the  procefles  of  bleaching  or  fcour- 
ing.  This  fubllance  probably  afls  the  part  of  a  mor- 
dant ;  and  having  a  ftronger  affiijity  for  the  ftulT  and 
for  the  colouring  matter  than  the  fluff  has  for  the  lat- 
ter, the  colour  communicated  is  more  durable  when 
filk  or  cotton  is  dyed  in  the  unbleached  or  unfcoured 
flate. 

1 20.  To  prepare  cotton  fluffs  for  receiving  thedye,  fe- 
veral  operations  are  neceffary.  It  mufl:  firil  undergo  the 
procefs  of  fcouring.  By  fome  it  is  boiled  in  four  water, 
or  in  alkaline  ley.  It  ihould  be  kept  boiling  for  two 
hours,  then  wrung  out,  and  rinfed  in  a  ftream  of  water 
till  the  water  comes  off  clear.  The  fluffs  to  be  pre- 
pared (hould  be  foaked  for  fome  time  in  water,  mixed 
with  not  more  than  ^  part  of  fulphuric  acid,  and  then 
carefully  wafhed  in  a  ftream  of  water,  and  dried.  In 
this  operation  the  acid  combines  with  a  portion  of 
calcareous  earth  and  iron,  which  would  have  interrupt- 
ed the  full  effect  of  the  colouring  matter  in  the  procefs 
of  dyeing.     . 

121.  Aluming  is  another  preliminary  procefs  in  the 
dyeing  of  cotton.  The  alum  is  to  be  diffolved  in  the 
mjnner  already  defcrrbed,  in  preparingfilk.  Each  pound 
of  cotton  fluff  requires  four  ounces  of  alum.  By  fome 
a  folution  of  foda,  about  -j'-^th  part  of  the  alum,  and 
by  others,  a  fmall  quantity  of  tartar  and  arfenic  are  ad- 
ded. The  thread  is  to  be  impiegnated  bv  working  it 
in  fmall  quantities  with  this  folution.  The  whole  is 
then   put  into  a  veffel,  and  the   remaining  part  of  the 
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liquor  is  poured  upon  it.     In  this  ftate  it  is  left  for  24.    <^Siih 
hours,   after  which  it  is  removed  to  a  ftream  of  water,  fts''^|''i" 
and  allowed  to  remain  for  an  hour  and  a  half,   or   two        ^.j 
hours,  to  extraft  part  of  the   alum.      It  is  then    to   be  1—    ^  —  .) 
waflied.     By  this  operation,  cotton  is  found  to  gain  an 
addition  of  about  :jVh  part  of  its  weight. 

122.  The  operation  of  galling  is  another  preparatory  Oaliing. 
procefs  in  the  dyeing  of  cotton  fluffs.  The  quantity  of 
aftringent  matter  employed  mufl  be  proportioned  to  its 
quality,  and  the  amount  of  the  effcfl  required.  Pow- 
dered galls  are  boiled  for  two  ho'irs  in  a  proportion  of 
water,  regulated  by  the  quantity  of  thread  to  be  galled. 

This  folution  being  reduced  to  fuch  a  temperature  a? 
the  hand  can  bear,  is  divided  into  a  number  of  equal 
parts,  that  the  thread  may  be  wrought  pound  by  pound. 
The  whole  fluff  is  then  put  into  a  veffcl,  and  the  re- 
maining liquor  poured  upon  it,  as  in  the  former  pro- 
cefs. It  is  then  left  for  24  hours,  if  Tt  is  to  be  dyed 
black,  but  for  other  colours,  i  2  or  15  hours  are  found 
fufficient.     It  is  then  wrung  out  an3  dried. 

In  the  galling  of  cottoo  fluffs,  which  have  already 
received  a  colour,  the  precaution  flrould  be  obfer\  cd  of 
performing  this  operation  in  the  cold,  otherwife  the  co- 
lour is  fubjeft  to  injury. 

1 23.  Bertholletinforms'us,  that  cotton  which  has  been 
alnraed  acquired  more  weight  in  the  galling  than  that 
which  had  not  previoufiy  undergone  that  procefs  ;  for 
although  alum  adheres  but  in  fmall  quantities  to  cotton, 
it  communicates  to  it  a  greater  power  of  combining, 
both  with  the  aflringent  principle,  and  with  the  colour- 
ing particles.  This,  we  may  add,  may  be  conflder- 
ed  as  a  good  inflance  of  the  aiffion  of  intermediate 
affinities,  and  of  the  advantage  to  be  derived  to  the  art 
of  dyeing,  from  invefligating  and  obferving  this  ac- 
tion. 

Sect.  IWO/Flax. 

V2^.  Flax  and  hemp-Tiearly  referable  each  other  in  Origin 
their  general  properties;  and  fo  far  as  relates  to  the  pro- 
ceffes  of  dyeing,  what  is  faid  of  the  one  may  be  ap- 
plied to  the  other.  Fiax  or  lint  Is  obtained  from  the 
bark  of  Li'ium  njitatijfimum,  and  hemp  from  that  of 
Cannabisfaliva, 

125.  Before  flax  is  properly  prepared  to  receive  theWatcrinj. 
dye,  it  mufl  befubjecfed  to  feveral  proceffes.  One  of  the 
moft  important  is  that  of  watering,  by  which  the  fi- 
brous parts  of  the  plant  are  feparated,  and  brought  to 
that  ftate  in  which  they  can  be  fpun  into  threads.  As 
the  quantity  and  quality  of  the  produfl  depend  much 
on  this  preliminary  operation,  it  becomes  of  the  great- 
eft  confequerrce  that  it  be  properly  rondufted.  During 
this  procefs,  carbonic  arid  and  hydrogen  gas  arc  given 
out.  The  extrication  of  thefe  gafes  is  owing  to  a  glutin- 
ous juice  which  holds  the  green  colouring  part  of  the 
plant  in  folution,  and  which  is  the  medium  of  union 
between  its  cortical  and  ligneous  parts,  undergoing  a  , 
certain  degree  of  putrefaflion.  This  fubflance  fceras 
to  refemtyle  the  glutinous  part  which  is  held  diffolved 
in  the  juice  obtained  from  plants  by  preffure  ;  is  fe- 
parated from  the  colouring  particles  by  means  of  heat  j 
readily  becomes  putrid,  and  by  diflilh.tion  affords  am- 
monia. But  although  it  is  held  in  folution  with  the 
expreffed  juice,  it  would  appear  that  it  cannot  be  fe- 
parated from  the  cortical  parts  completely,  by  means 
of  water ;  and  hence  it  happens,  that  hemp  or  flax 
3  F  2  watered 


412 

Operations 
of  Dyeing. 


DYEING. 


Parti. 


watered  in  too  flrong  a  current,  has  not  the  requifite 
foftnefs  and  tlexibility.  But  on  the  other  hand,  if  the 
water  eni[;ioyed  in  this  operation  be  flagnant  and  in  a 
putrid  rtate,  the  hemp  or  tlax  becomes  of  a  brown  co- 
lour, and  lofes  its  firmnefs.  In  the  one  cafe,  the  pu- 
trefaftive  procefs  is  interrupted  ;  in  the  other  it  is  con- 
tinued too  long,  and  carried  too  far.  This  procefs, 
therefore,  is  performed  with  the  greateft  advantage  in 
places  near  the  banks  of  rivers,  where  the  water  may 
be  changed  ib  frequently  as  to  prevent  fuch  a  degree 
of  putrefadlion  as  would  be  injurious  to  the  flax,  as 
well  as  prejudicial  to  the  workmen,  from  noxious 
exhalations  ;  and,  at  the  fame  time,  not  fo  frequent- 
ly as  to  retard  or  interrupt  thofc  changes  which  are 
neceflary  for  rendering  the  glutinous  fubllance  foluble 
in  water. 

126.  By  the  procefs  of  watering  flax,  and  by  drying 
before  and  after  that  procefs,  the  green  coloured  par- 
ticles undergo  a  fimilar  change  to  that  which  is  obfer- 
ved  in  the  green  fubllance  of  the  plants  expofed  to  the 
aftion  of  air  and  light.  The  next  part  of  the  procefs, 
therefore,  after  watering,  is  to  fpread  it  out  upon  the 
grafs,  and  thus  expofe  it  for  fome  time  to  the  air  and 
fun.  By  this  means  the  colour  of  the  lint  is  im- 
proved, and  the  ligneous  part  becomes  fo  brittle, 
that  it  is  eafily  feparated  from  the  fibrous  part. 
This  operation,  as  is  well  known,  is  ufually  performed 
by  machinery. 
.StrofluTe.  127.  The  fibres  of  lint  polTefs  no  perceptible  degree 
of  elarticity,  and  they  appear  to  be  perfeflly  fmooth. 
No  roughnefs  or  inequality  can  be  detefled  by  the 
feel,  and  no  afperities  can  be  perceived,  even  with  the 
afliftance  of  the  microfcope.  Experience  ftiows,  that 
it  produces  no  irritation  on  wounds  or  fores  which  are 
drelTed  with  it,  as  is  known  to  happen  from  a  fimilar 
application  of  cotton  (luffs. 
Frspara-  128.  Flax  which  is  intended  for  dyeing  mufl  be  fub- 

tion  for       jefled  to  a  fimilar  feries  of  operations   with  cotton   in 
dyeing,        the  different  proceffes  of  fcouring,  aluming  and  galling. 
A  repetition  of  the  mode   of  performing  thefe  opera- 
tions is  therefore  unneceffary. 

Chap.  IV.   Of  the  Operations  0/ Dyeing. 

129.  Before  we  proceed  to  the  detail  of  the  proceffes 
of  dyeing,  we  fliall  throw  out  a  few  hints  on  the  opera- 
tions in  gener.il,  fome  of  which  may  perhaps  be  ufeful 
to  the  praiflical  dyer. 
Ailrantages      '  JO-  The  works  which  are  carried  on  in  extenfive  ma- 
of  lar;»e       nufaflories,  it  has  been  obferved,  are  followed  with  ad- 
mar.ufadlo- vantages  which  are  unknown  to  thofe  which  are  con- 
"*'■  dufled   on    a  limited  fcale   or   in  a  detached   manner. 

By  the  fubdivifion  of  labour  each  workman  direiEling 
his  attention  to  one  or  a  few  objtfts,  acquires  a  great 
facility  and  perfection  of  execution,  by  which  means 
the  fiving  of  time  and  labour  becomes  confiderable. 
This  principle  is  particularly  applicable  to  the  art  of 
dyeing,  becaufe  the  preparation  which  remains  after  one 
operation  may  often  be  advantageoufly  employed  in 
another.  A  bath  from  which  the  colouring  matter 
has  been  in  a  great  meafure  e.xtrafled  in  the  firft  ope- 
ration, may  be  ufeful  as  a  ground  for  other  fluffs,  or 
with  the  addition  of  a  frefh  portion  of  ingredients  may 
form  a  new  bath.  The  galls  which  have  been  applied 
to  the  galling  o£  filk  may  anfwer  a  fimilar  purpofe  for 


cotton  or  wool.  From  this  it  mud  appear  that  the  Operations 
limitations  and  reftriftions  under  wliich  the  art  of  dye-  "'Uyg'ng. 
ing  labours  in  fome  countries  muft  tend  to  obftrudl  its  • 

progrels  and  improvement.  An  extenfive  plan  of  ope- 
rations, by  which  the  different  branches  of  the  art  are 
connefled  together,  would  effeftually  prevent  the  lofs 
of  ingredients,  time,  fuel,  and  laboiu-. 

131.  A  dye-houle,  which  ftiould  be  let  down  as  nearDye-houfej, 
as  poUible  to  a  ftream  of  water,  fhould  be  (pacious   and 

well  lighted.  It  fliould  be  floored  with  lime  and  pla- 
fter  ;  and  proper  means  fliould  be  adopted  to  carry  oflF 
water  or  fpent  baths  by  forming  channels  or  gutters, 
fo  that  every  operation  may  be  conduiled  with  the  ut- 
moft  attention  to  cleanlinels. 

132.  The  fize  and  pofition  of  the  caldrons  are  to  be  Caldront. 
regulated    by  the   nature  and  extent  of  the  operations 

for  ivhich  they  are  defigned.  Excepting  fur  fcarlet 
and  other  delicate  colours,  in  which  the  tin  is  ufed  as  a 
mordant,  in  which  cafe  tin  velfels  are  preferable,  the 
caldrons  fliould  be  of  brafs  or  copper.  Brafs,  being  lefs 
apt  than  copper  to  be  afled  on  by  means  of  chemical 
agents,  and  to  communicate  fpots  to  the  fluffs,  is  fitter 
for  the  purpofe  of  a  dyeing  veffel.  It  is  fcarcely  ne- 
ceffary  to  fay  that  it  is  of  the  greateft  confequence  that 
the  coppers  or  caldrons  be  well  cleaned  for  every  ope- 
ration ;  and  that  veffcls  of  a  large  fize  fliould  be  fur- 
nilhed  at  the  bottom  with  a  pipe  and  flop-cock  for  the 
greater  conveniency  of  emptying  them  :  and  there  muft 
be  a  hole  in  the  wall  or  chimney  above  each  copper  to 
admit  poles  for  the  purpofe  of  draining  the  fluffs  which 
are  immerfed,  fo  that  the  liquor  may  fall  back  into  the 
veffel,  and  no  part  may  be  loft. 

133.  Dyes  for  filk  where  a  boiling  heat  is  not  found  Apparatus 
neceffary,   are  prepared  in  troughs  or  backs,  which  are  for  filk. 
long   copper  or   wooden  veffels.     1  he   colours  which 

are  ufed  for  filk  are  extremely  delicate.  They  mull 
therefore  be  dried  quickly,  that  they  may  not  be  long 
expofed  to  the  aftion  of  the  air,  and  there  may  be  no 
rifk  of  change.  For  this  puipofe,  it  is  neceffary  to  have 
a  drying  room  heated  with  a  ftove.  The  filk  is  flretch- 
ed  on  a  moveable  pole,  which  by  the  dyers  is  called 
a  fliaker.  This  is  hung  up  in  the  heated  chamber, 
and  kept  in  ccnftant  motion  to  promote  the  evapora- 
tion. 

134.  For  pieces  of  fluffs,   a  winch  or   reel   muft  be  For  iliiSi 
conftrufled  ;   the  ends  of  which  are   fupported  by  two "' '^'°'''- 
iron   forks  which  may  be  put  up  at   pleafure   in   holes 

made  in  the  curb  on  which  the  edges  of  the  copper 
reft.  The  manipulations  in  dyeing  are  neither  diffi- 
cult nor  complicated.  Their  objeft  is  to  impregnate 
the  fluff  to  be  dyed  with  the  colouring  particles,  which 
are  diffolvcd  in  the  bath.  For  this  purpofe,  theaflion 
of  the  air  is  neceffary,  not  only  in  fixing  the  colouring 
particles,  but  alfo  in  rendering  them  more  vivid;  while 
thofe  which  have  not  been  fixed  in  the  fluff  are  to  be 
carefully  removed.  In  dyeing  whole  pieces  of  fluff,  or  a 
number  of  pieces  at  once,  the  winch  or  reel  mentioned 
above,  muft  be  employed.  One  end  of  the  fluff  is  firft 
laid  acrofs  it,  and  by  turning  it  quickly  round,  the 
whole  paffes  fucceffively  over  it.  By  turning  it  after- 
wards the  contrary  way,  that  part  of  the  ftuff  which  was 
firft  immerfed,  will  be  the  lafl  in  the  feccnd  immerfion, 
and  thus  the  colouring  matter  will  be  communicated 
as  equally  as  poffible. 

135.  In  dyeing  wool  in  the  fleece,  a  kind  of  broad  Fur  wool, 

ladder 
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Operations  ladder  whli  very  clofe  rounds,   called   by  the   dyers  of 
of  DyciniT.  ^j^jg  country,   3/crnw,  or  ferny,   is  ufed.     This  is  pla- 
'  ced  over  tlie  copper,    and  the  wool  is   put  upon  it,   for 

the  purpofe  of  draining  and  expofure  to  the  air,  or 
when  the  bath  is  to  be  changed.  If  wool  is  dyed  in 
the  ftate  of  thread,  or  in  ikains,  rods  are  to  be  palTed 
through  them,  and  the  hanks  turned  upon  the  fkain 
flicks  in  the  Uquor.  This  is  called  Jhoh-.ng  over. 
When  filk  or  thread  is  in  the  fame  ftate,  it  undergoes 
a  fimilar  operation. 

136.  To  feparate  the  fuperabundant  colouring  par- 
ticles, or  thole  which  hnve  not  been  fi.\ed  in  the  Huff, 
filk  or  thread,  after  being  dyed,  it  mult  be  wrung  out. 
This  operation  is  performed  with  a  cylindrical  piece  of 
wood,  one  end  of  which  is  fixed  in  the  wall,  or  in  a 
port.  This  operation  is  often  repeated  a  number  of 
times  fucceffively,  for  the  purpofe  of  drying  the  ftufTs 
more  rapidly,  and  communicating  a  brighter  lullre. 

137.  When,  after  a  certain  quantity  of  fcedi  ingre- 
dients is  added  to  a  liquor,  and  it  is  ftirred  about,  it  is 
faid  to  be  raked,  becaufe  it  is  mixed  with  the  rake. 

138.  In  dyeing,  one  colour  is  frequently  communi- 
cated to  fluffs,  with  the  intention  of  applying  another 
upon  it,  and  thus  a  compound  colour  is  produced. 
The  firft  of  thefe  operations  is  called  giving  a  ground. 

139.  When  it  is  found  neceffaryto  pafs  fluffs  feveral 
times  through  the  fame  liquor,  each  particular  operation 
is  called  a  dip. 

140.  A  colour  is  faid  to  be  rofed,  when  a  red  co- 
lour having  a  yellow  tinge,  is  changed  to  a  (liade  in- 
clining to  a  crirafon  or  ruby  colour  ;  and  the  conver- 
fion  of  a  yellow  red  to  a  more  complete  red,  is  called 
heightening  the  colour. 

141.  In  addition  to  thefe  general  remarks,  we  might 
give  more  minute  details  of  the  different  operations 
which  are  employed  in  dyeing  ;  but  as  we  cannot  pre- 
fume  that  they  would  be  of  much  advantage  to  the 
praftical  dyer,  we  ftiall  not  indulge  ourfclves  in  ufe- 
lefs  defcription.  "  Although  the  manipulations  of  dye- 
ing," fays  Berthollet,  are  not  very  various,  and  ap- 
pear extremely  fimple,  they  require  very  particular  at- 
tention, and  an  experienced  eye,  in  ordtr  to  judge 
of  the  qualities  of  the  bath,  to  produce  and  fuflain  the 
degree  of  heat  fuited  to  each  operation  ;  to  avoid  all 
circumflances  that  might  occafion  inequalities  of  co- 
lour, to  judge  accurately  whether  the  fhade  of  what 
comes   out   of  the   bath   fuits  the  pattern,  and  to  efta- 

*  Elem.  of  blifh  the  proper  gradations  in  a  feries  of  fliades"*, 
P>''"£-  14.2.  We  fliall  conclude  this  chapter  with  a  few  ob- 

Water  im-  f^rvations  on  the  qualities  and  effefts  of  different  kinds 
portant.  of  water,  which  may  be  confidered  as  one  of  the  moft 
effential  agents  in  the  art  of  dyeing.  It  is  almoft  un- 
neceffary  to  fay,  that  vvater  which  is  muddy,  or  con- 
tains putrid  fubflances,  fhould  not  be  employed  ;  and 
indeed  no  kind  of  water  which  poffeffes  qualities  dif- 
tinguifhed  by  the  tafte,  ought  to  be  ufed.  Water 
which  holds  in  folution  earthy  falts,  has  a  very  confi- 
derable  aftion  on  colouring  matters,  and  it  is  chietly 
by  means  of  thefe  falts.  Such,  for  inflance,  are  the 
nitrates  of  lime  and  magnefia,  muriate  of  lime  and 
magnefia,  fulphate  of  lime,  and  carbonate  of  lime  and 
of  magnefia. 

143.  Thefe  falts  which  have  earthy  bafes,  oppofe  the 
folution  of  the  colouring  particles,  and  bv  entering  in- 
to combination  with  many  of  them,   caufe  a  precipita- 
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tion,  by  which  means  the  colour  Is  at  one  time  deeper.  Operations 
and  at  other  times  duller  and  mote  faint  than  would  "' Py^'ng-^ 
otiicrwife  be  the  cafe.  Water  impregnated  with  the 
carbonates  of  lime  and  magnefia,  yield  a  precipitate 
when  they  are  boiled  ;  for  the  excels  of  carbonic  acid 
which  held  them  in  folution  is  driven  off  by  the  heat  ; 
the  earths  are  thus  precipitated,  and  adhering  to  the 
fluffs  to  be  dyed,  render  them  diity,  and  prevent  the 
colouring  matter  from  combining  with  them. 

144.  It  is  of  much  confequence  to  be  able  to  dif- 
tinguilh  the  different  kinds  of  vyater  which  come  under 
the  denomination  of /^an/ TtJ/i/t'r,  that  they  may  be  a- 
voided  in  the  effential  operations  of  dyeing  ;  but  to  de- 
left difftjrent  principles  contained  in  fuch  wjters,  and  to 
afcertain  their  quantity  with  precifion,  require  great 
(kill,  and  very  delicate  management  of  chemical  ope- 
rations, which  the  experienced  chemifl  only  can  be  fup- 
pofed  to  poffels.  For  the  methods  to  be  followed  when 
fuch  accuracy  is  required,  we  muft  refer  to  the  analyfis 
of  mineral  waters,  of  which  a  full  view  is  given  in 
the  treatife  on  cheniiftry,  and  content  ourfelves  with 
mentioning  fome  fimple  tefls  which  are  of  eafy  ap- 
plication. 

145.  One  of  thefe  tefls  is  the  folution  of  foap,  by 
which  it  may  be  dilcovered  whether  water  contains  lb 
large  a  portion  of  any  of  thefe  faline  matters  as  may  be 
injurious  to  the  proceffes.  Salts  which  have  earthy 
bafes,  have  the  property  of  decompofing  foap  by  the 
aftion  of  double  affinity.  The  acid  of  the  fait  combines 
with  the  alkali  of  the  foap,  and  remains  in  folution, 
while  the  earth  of  the  fait  and  the  oil  of  the  foap  enter 
into  combination,  and  form  an  earthy  foap  which  is 
infoluble  in  water,  and  produces  the  curdling  appear- 
ance which  is  the  confequence  of  this  new  combina- 
tion. Water,  then,  which  is  limpid  and  not  flagnant, 
which  has  no  perceptible  tafle  or  fmell,  and  has  the 
property  of  diffolving  foap  without  decompofition, 
may  be  confidered  as  fufficiently  pure  for  the  pro- 
ceffes of  dyeing.  All  waters  which  poffefs  thefe 
qualities  will  be  found  equally  proper  for  thefe  pur- 
pofes. 

146.  But,   as  It  Is   not   always   in  the  power  of  the  Method  of 
dyerto  choofe  pure  water,  means  of  corretting  the  water  purifying. 
which  would  be  injurious  to  his  proceffes,  and  particu- 
larly for  the  dyeing  of  delicate  colours,  have  been  pro- 

pofed.  Water  in  which  bran  has  been  allowed  to  be- 
come four,  is  raoft  commonly  employed  for  this  pur- 
pofe. This  is  known  by  the  name  oi  fours,  or  four 
water.  The  method  of  preparing  lour  water  is  the  fol- 
lowing. Twenty  four  bufliels  of  br;in  are  put  into  a 
veffel  that  will  contain  about  10  hogflieads.  A  large 
boiler  is  filled  with  water,  and  when  it  is  juft  ready  to 
boil,  it  is  poured  into  the  veffel.  Soon  after  the  acid 
fermentation  commences,  and  in  about  24  hours  the  li- 
quor is  fit  to  be  applied  to  ufe.  Waiter  \vhicli  is  im- 
pregnated with  earthy  falts,  after  being  treated  in  this 
way,  forms  no  precipitatt-  by  boiling.  It  is  probable  • 
that  the  four  water  decompofes  the  carbon:;te  of  lime 
and  magnefia,  becaufe  the  vegetable  acid  whicli  is 
formed  during  the  fermentation,  combines  with  the 
earthy  bafis,  and  lets  the  carbonic  acid  at  liberty. 

147.  Some  of  the  fubflances  with  which  waters  are 
impregnated,   or   thofe   which    are   me,tly  d.ffuli,-.!   in 
them  in  a  flate  of  very  minute  divifion,  may  be  ftpara-- 
ted  by  means  of  mucilaginous  matters.     The  mm,  iage- 

corfgulates. 
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PraL".iceof  coagulates  by  mepns  of  heat,   and  carrying  with  it  the 

\-— ^!!1^  ^""^^      Hiparatcd  by  bollln?,   as  well  as  tSoi'e  fubftances 

which  are  (imply  mixed  with  the  water,  and   render  it 

turbid,  rifes  to  the  furface,  and  forming  a  fcum,  may  be 

eafily  removed. 

148.  Saline  matters  having  earthy  bafes,  which  in 
general  are  injurious  in  dveing,  may  in  fome  cafes 
be  ufeful,  becaule  by  theit  aftion,  modifications  of  dif- 
ferent colours  may  be  produced.  A  water  of  this  kind, 
for  inftance,  would  have  the  tffefl  of  communicating 
to  the  colour  of  cochineal  a  crimfon  (hade. 

149.  River  water,   which   is  apt  to  be  impregnated 
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with  earthy  falts,  may,  at  different  times  contain  very  Pra^iceof 
different  proportions  of  thefe  falts  j  and   although   the     Dyeing, 
dyer  may  tollow  exaftly  the  fame   procefs,   he   may  be  • 

furprifed  to  find  confiJerable  variations  in  the  (hades  of 
his  colours.  This  arifes  from  the  different  degrees  of 
impregnation  with  thefe  faline  matters  which  the  wa- 
ter undergoes,  as  the  bed  of  the  river  is  of  greater  or 
lefs  extent,  or  the  waters  flow  over  thofe  places  from 
which  they  derive  thefe  earthy  falts.  To  obtain  the 
lame  iefult  in  the  procefs,  therefore,  it  would  be  necef- 
fary  to  make  certain  variations  according  to  the  (late 
of  impregnation  of  the  water. 


PART  II.  OF  THE  PRACTICE  OF  DYEING. 


150.  IN  the  preceding  part,  we  have  endeavoured 
to  give  a  general  view  of  the  principles  on  which  the 
art  of  dyeing  depends.  We  have  confidered  the  phy- 
fical  and  chemical  properties  of  colours  and  colouring 
matters  ;  the  nature  of  the  fubftances  to  which  colours 
are  communicated,  and  the  agents  or  means  by  which 
this  is  effefted  •,  and  from  the  experiments  and  obfer- 
vations  of  philofophers,  whofe  inveftigations  have  been 
direfted  to  this  fubjeft,  it  appears  that  thefe  changes 
are  entirely  owing  to  chemical  affinities,  by  which  de- 
compofitions  are  effefted,  and  new  combinations  form- 
ed, among  the  conflituent  parts  of  the  fubffances  era- 
ployed.  A  precife  and  full  knowledge  of  the  eft"e6ls 
of  thefe  chemical  agents  would  render  the  theory  oi 
dyeing  complete;  and  although  much  has  been  already 
done  by  the  chemical  philofophers  whom  we  have  had 
occafion  frequently  to  quote,  yet  experiments  and  ob- 
fervations  are  flill  wanting  to  form  a  theory  of  this  art 
on  fixed  and  rational  principles.  This,  it  is  obvious, 
can  only  be  done  by  chemical  inveftigations.  To  the 
Importance  praflical  dver,  therefore,  the  ifudy  of  chemical  fcience 
ofcliemift.  ^^^  i^g  elTentially  requifite,  as  this  only  can  be  his 
jng.  true  guide  in  eftimating  and  managing  the  complicated 

changes  in  the  different  procefles  of  his  art.  It  is  on- 
ly by  the  application  of  the  principles  of  cheraiftry 
that  this  art  cr.n  be  improved  and  perfefted.  But  the 
application  of  thefe  principles  muft  be  made  by  the 
practical  dyer  himfelf,  not  by  the  chemift  in  his  labo- 
ratory, or  during  an  occafional  vifit  to  the  manufaftory. 
For  in  the  complicated  procefTes  of  dyeing  condufted 
on  an  extenfive  fcale,  a  thouland  circumftances  will  be 
overlooked  by  the  moft  acute  and  difcerning  chemift, 
which  will  njt  efcape  the  habitual  obfervatiun  of  the 
philofophical  artift.  Convinced  ourfelves  of  the  incal- 
culable advantages  which  the  art  of  dyeing  may  de- 
rive from  chemical  fcience,  and  the  innumerabtfe  re- 
fources  which  ingenuity  and  addrefs  may  dlfcover  in 
the  proper  application  of  its  principles  towards  the  im- 
provement of  the  different  procefTes  of  this  art,  we  ihall 
not  be  thought,  we  hope,  too  fanguine  in  looking  for. 
ward  to  a  degree  of  perfeftion  wrhich  is  little  to  be  ex- 
pefted  from  its  prefent  ftate. 

The  proccfies  of  the  art  of  dyeing  form  the  f«bje6f  of 

the  fecond   part   of  this  treatife,   the   confideration  of 

which  we  are  now  to  enter  upon. 

Di»lfionof        151.  Colours  have  been  ufually  diflributed  by  dyers 

colours.       into  two  ckfTes.     Thefe  have  been  denominated _^w/>/^ 
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and  compnund co\o\xrs.  Simple  colours,  which  are  com- 
monly reckoned  four  in  number,  are  fuch  as  cannot  be 
produced  by  the  mixing  together  different  colours. 
Colours  denominated  compound  may  be  produced  by 
the  mixture  of  any  two  of  the  finiple  colours  in  dif- 
ferent proportions.  Thus  red,  yellow,  and  blue  are  in- 
capable of  being  produced  by  any  combin«tion  of 
others,  and  are  therefore  confidered  as  fimple  colours. 
Blue  and  red,  which  compofe  a  purple,  blue  and  yel- 
low, a  green,  and  red  and  yellow,  an  orange,  are 
compound  colours  ;  but  none  of  thefe,  by  any  ccmpo- 
fition  whatever,  will  afford  a  red,  yellow,  or  blue. 

I  C2.  IJr  Bancroft  in  his  elaborate  treatife  on  the  ri,  - 
philolopliy  or  permanent  coit'urs,  divides  colouring  croft's, 
matters  into  two  clalTes-  The  firft  includes  thofe  co- 
louring fubftances  which.,  being  in  a  ftate  of  foluticn, 
may  be  permanently  fixed  on  any  ftuff  without  any 
mordant,  or  the  intermediate  aftion  of  earthy  or  me- 
tallic bales.  In  the  fecond  clafs  are  comprehended 
tho*e  matters  which  cannot  be  fixed  without  the  a£lioii 
of  mordants.  The  fir(i  he  has  denominated yi////f/7nr/W 
colours  ;  becaufe  the  colour  is  fixed  without  the  aid  of 
any  other  body:  and  the  fecond  adjeElive ;  becaufe 
they  become  permanent  only  with  the  addition  of  a 
mordant.  The  celebrated  purple  produced  by  the 
liquor  obtained  from  ftiell-fifh  and  indigo,  are  examples  -J 

of  fubftantive  colours.      PrufTian    blue    and   cochineal  * 

are  adjeilive  colours. 

The  ufual  divifion  of  colours  into  fimple  and  com- 
pound feems  to  form  an  arrangement  equally  conveni- 
ent Jind  perfpicuouf.  We  ftiall  therefore  adopt  it  in 
the  following  chapters.  In  the  firft  we  fti.iU  treat  of 
Jimple  colours  5  in  the  fecond  of  corrpouud  colours  ;  and 
to  thefe  we  ftiall  add  a  third  chapter  on  topical  dyeing, 
or  calico  printing. 

Chap.  I.  Of  Simple  Colours. 

153.  Simple  colours,  we  have  already  obferved, simple  co» 
are  fuch  as  cannot  be  produced  by  the  mixture  of  other  lours, 
colours.  They  are  the  foundation  of  all  other  colours, 
and  therefore  come  naturally  to  be  firft  treated  of. 
The  fiinple  colours  are  four,  viz.  I.  Red.  2.  Yellow. 
3.  Blue.  4.  Black.  To  thefe  a  fifth  is  added  by  fome  ; 
namely,  brown,  or  fawn  colour  ;  although  it  may  be 
produced  by  the  combination  of  other  colours.  The 
nature  of  the  colouring  fubftances  which  are  employed 

to 
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D;  Sim[)le  to  produce  iTiefc  colours  and  the  pvocefl'es  by  which 
Colours,    (jjgy  afg  (5xed  on    the   feveral  ftuffs,  ^viU  form  the  fub- 
•         jc£ls  of  the  four  following  feftions. 

Sect.  I.  Of  Red. 

I  54.  Red  colours,  from  different  degrees  of  intenfi- 
ty,  have  received  different  names,  bs  crimfr.n,  fcarlet, 
befides  a  great  variety  of  fhades  which  are  lels  liriking, 
and  come  under  no  particular  denomination.  la  this 
feftion  we  (li.nll  treat  of  the  nature  and  properties  of  the 
fuhllances  which  are  employed  in  dyeing  red,  and  then 
give  an  account  *f  the  different  prorelTes  Which  are 
followed  in  fixing  thcle  colouring  matters  on  animal 
and  vegetable  producHons. 

I.  Of  the  SiibJJances  employed  in  Dyeing  Red. 

The  colouring   matters   which   are   principally  em- 
ployed in  dyeing  red,  are  madder,cochinetil,kerrfies,  lac, 
archil,  carthawus,  hrajil  ivood,  and  logivnod. 
Hadder.  155-  Madder  is  very  extenfively   employed  in  dye- 

ing. It  is  the  root  of  a  plant  {rubia  tinSorum,  Lin.) 
of  which  there  are  two  varieties.  It  is  cultivated  in 
different  parts  of  Europe,  and  the  beft,  it  is  faid,  is 
brought  from  Zealand.  Madder,  as  it  is  prepared  for 
dyeing,  is  diilinguilhed  into  different  kinds.  What  is 
called  grape  madder,  is  obtained  from  the  principal 
roots  ;  the  none  grape  is  produced  from  the  ftalks, 
which  by  being  buried  in  the  earth,  are  converted  in- 
to roots,  and  are  called  layers.  When  the  roots  are 
gathered,  thefe  layers  are  feparated,  with  fuch  of  the 
fibres  of  the  roots  as  do  not  exceed  a  eertain  degree  of 
thicknels,  as  well  as  thofe  which  are  too  thick  ;  the  lat- 
ter containing  a  great  deal  of  woody  matter.  The 
beft  roots  are  about  the  thicknefs  of  a  goofe  quill,  they 
have  fome  degree  of  tvanfparency  ;  are  of  a  redJilh  co- 
lour, and  have  a  ftrong  fmell,  and  a  fmooth  bark. 
When  the  madder  is  gathered,  it  muft  be  dried,  to 
rendi;r  it  fit  for  being  reduced  to  powder,  and  being 
preftrved.  This  operation  is  performed  in  warm  cli- 
mates in  the  open  air.  In  Holland,  floves  are  employ- 
ed for  the  fame  purpofe;  but  when  treated  in  this  wav, 
it  is  often  injured,  from  too  great  a  degree  of  heat, 
and  being  mi.v:td  with  particles  of  foot.  The  fuperi- 
ority  of  madder  from  the  Levant  is  afcribed  to  its 
having  been  dried  in  the  open  air. 
?repara.  1^6.   The  roots  being  dried,  and  the  earthy  matters 

'°'''  which    adhere  to   them   being   feparated,    by    (liaking 

them  in  a  bag,  or  beating  them  lightly  on  a  wooden 
hurdle,  they  are  reduced  to  powder,  by  nieaiw  of  ma- 
nual labour,  or  with  the  aid  of  machinery.  All  the 
parts  of  madder  do  not  yield  the  fame  colouring  mat- 
ter. The  outer  bark,  and  the  ligneous  part  within, 
give  a  yellowifli  dye,  which  injures  the  ted.  Thefe 
parts  may  be  feparated  in  confequence  of  the  different 
degrees  of  facility  with  which  they  are  reduced  to 
powder.  The  outer  bark  and  woody  parts  are  more 
eafily  powdered  than  the  parenchymatous  parts,  which 
contain  the  fine  red  dye.  To  effeft  the  feparation  of 
thefe  different  parts,  three  operations  are  performed. 
Atrertbc  firft,  the  madder  is  paffed  through  a  fieve,  by 
which,  what  is  called  the  jhort  madder,  {courte  of  the 
French),  intended  for  tan,  and  inferior  colours,  is  ob- 
tained. What  remains  is  again  ground  and  fifted. 
What  the  French  call   mirol^e,  is   obtained    by  this 
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operation.     A  third  operation  of  the  fame  kind  afford]  Of  Simple 
the  rdee,  or  finer  kind  of  madder.  Coloun. 

157.  The    refult    of   the    experiments    cf   D'Am- '~~'^'~~^ 
bourney  (hew,   that  the  frefh   root  of  madder   may  be 

ufed  with  as  much  advantage  in  dyeing,  as  when  it  is  . 
dried  and  powdered.  Four  pounds  of  frelh  madder, 
be  obfervtd,-  are  equal  to  one  of  the  dry,  although  in 
drying  it  lofes  feven-eighths  of  its  weight.  When  the 
frefh  roots  are  to  be  ufed,  they  are  to  be  well  wafl.ed 
in  a  current  of  water,  immediately  after  they  are  taken 
out  of  the  ground,  and  afterwards  cut  into  pieces  and 
bruifed.  In  dyeing  with  the  frefli  roots,  allowance 
fhould  be  made  for  the  quimtity  cf  water  which  thty 
contain,  fo  that  a  fmallcr  proportion  fliould  be  put  into 
the  bath.  Beckmann  fcems  to  he  of  the  fame  opinion 
with  regard  to  the  ufe  of  the  frefti  loots  of  niiidder, 
and  yet  he  has  frequently  obfervcd  that  it  is  more  fit 
for  dyeing  after  it  has  been  preferred  for  two  or  three 
years. 

158.  The  madder  which  is  cultivated  in  the  neigh- 
bourhood of  Smyrna,  and  in  the  ifland  of  Cypru";, 
affords  a  brighter  red  than  the  European  madder,  and 
therefore  it  is  preferred  in  the  preparation  of  the 
^dnatioph  red.  This  is  known  hy  the  name  li%ari, 
Berthollet  informs  us  that  it  is  cultivated  in  Provence 
in  France,  and  Beckmann  has  been  very  fuccelsful  in 
raifing  It  at  Gottingen. 

159.  The  colouring  matter  of  madder  is  foluble  in  Piopertiea 
alcohol,  and    by   evaporation   a  deep-red    rcfiduum    is 
formed.      In   this   folution   fulphurir.   acid   produces   a 
fawn-coloured  precipitate  5  fixed  alkali,  one  of  a  violet 
colour,  and    the    fulphate  of  potafh,  a  precipitate  cf  a 

fine  red.  Alum,  nitre,  chalk,  acetate  of  lead,  and 
muriate  of  tin,  afford  prtcipifates  in  the  fcluticn  of 
madder  in  alcohol,  of  various  fliadts.  The  colouring 
matter  of  madder  is  alfo  foluble  in  water.  By  mace- 
ration in  feveral  portions  of  cold  water  fucceflively, 
the  Isft  receives  only  a  fawn  colour,  which  appeal s  en- 
tirely different  fiom  the  peculiar  colouring  particles  of 
this  fubftance.  It  refembles  Tvhat  is  e.\tradfed  fiom 
woods  and  other  roots,  and  perhaps  exifls  only  in  the 
ligneous  and  cortical  parts.  By  repeated  boiling,  Ber- 
thollet exhaufled  the  madder  of  ail  its  cclcurirg  par- 
ticles which  are  foluble  in  water.  It  (till  retained, 
however,  a  deep  colour,  and  yielded  a  confiderable 
quantity  of  colouring  matter  to  an  all.ali.  There  was  an 
incorifiderable  refiduum,  which  ftill  remained  coloured. 
The  pulp,  therefore,  appears  entirely  compofed  of  co- 
louring matter,  part  of  which  isinfolublt  in  fim pie  water. 
When  oxymuriatic  acid  is  employ  cd  in  fufficient  quantity, 
to  change  an  infufion  of  madder  from  red  to  yellow,  it 
produces  a  fmall  poition  of  a  pale-ycllcw  precipitate  ; 
the  fupernatant  liquor  is  trsnfparent,  and  retains  more 
cr  lels  of  a  deep  yellow  colour,  according  to  the  pro- 
portion and  flrength  of  the  acid.  Double  the  quantity 
of  acid  is  requited  to  difcharge  the  colour  of  a  decoc- 
tion of  madder  of  what  is  neceffary  to  deflroy  that  of 
the  fame  weight  of  Brazil  wood.  This  fhews  that  the 
colouring  matter  of  madder  is  more  durable  than  that 
of  Brazil  wood.  The  infufion  of  madder  in  water  is 
of  a  browni/h  orange  colour.  The  colouring  m.ntter 
may  be  extrafted,  either  by  hot  or  cold  water ;  in  the 
latter  the  colour  is  moft  beautiful.  The  decoclicn  is 
of  a   brownilli  cohiur.     The  colouring  matter  of  roaj- 

der- 
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OfSimpIe  der  cannot  be  extrai^ed  without  a  great  deal  of  water. 
.  ^o*""''-^-  ^  Tsvo  ounces  of  madder  reqviire  three  quarts  of  water. 
*  Alum  forms,  in  the  infufion  of  madder,  a  deep  brovvn- 

hh  red  precipitate;  the  fupernatant  liquor  is  yellonilli, 
inclining  to  brown.  Alkaline  carbonates  precipitate 
from  this  laft  liquor  a  laice  of  a  blood-red  colour  ;  u-Ith 
the  addition  of  more  alkali,  the  precipitate  is  redifiol- 
ved,  and  the  liquor  becomes  red.  Calcareous  eaith 
precipitates  a  darker  and  browner  coloured  lake  than 
alkalies.  Carbonate  of  magnefia  forms  a  clear  biood- 
red  precipitate,  which  by  evaporation  produces  a 
blood-red  cxtraft,  foluble  in  water.  The  folution  of 
this  extract  is  employed  as  a  red  ink,  but  it  becomes 
yellow  by  expofure  to  the  fun.  Metallic  falts  alfo  form 
precipitates  in  a  folution  of  madder.  The  precipitate 
with  acetate  of  lead  is  of  a  brownifh  red  colour  ;  with 
nitrate  of  mercury  and  fulphate  of  manganefe,  a  pur- 
pli(h  brown  j  with  fulphate  of  iron,  a  fine  bright 
brown. 

Cochineal.  jg-,  Cochineal,  vi\\ic\\  furniilies  a  valuable  dye  fluff, 
and  about  the  nature  of  which  there  was  at  firft  a  good 
deal  of  uncertainty,  is  an  infeft.  It  is  produced  on 
different  fpecies  of  the  caBus,  or  Indian  fig.  The  mod 
perfect  variety  of  the  cochineal  infeft  is  that  which 
breeds  on   the  callus  cocciaillifer,   Lin.      To  this  plant 

Hiilory.  jj^g  Mexican  Spaniards  give  the  name  of  nopal.  When 
the  Spaniards  firft  arrived  in  Mexico,  they  faw  the 
cochineal  employed  by  the  native  inhabitants,  in  com- 
municating colours  to  forae  part  of  their  habitations, 
ornaments,  and  in  dyeing  cotton.  Struck  with  its 
beautiful  colour,  they  tranfmitted  accounts  of  it  to  the 
Spanifti  miniftry,  who  about  the  year  1523,  ordered 
Cortes  to  diretl  his  attention  to  the  propagation  of  this 
fubftance.  The  inhabitants  of  Europe  were  long  mif- 
taken  concerning  the  nature  and  origin  of  cochineal, 
by  fuppoGng  it  to  be  the  grain  or  feed  of  a  plant. 
This  opinion  was  firft  contradifted  in  a  paper  publifti- 
ed  in  the  third  volume  of  the  Philofophical  Tranfac- 
tlons,  ill  1668,  and  four  years  afterwards,  Dr  Lifter, 
in  the  feventh  volume  of  the  fame  work,  throws  out  a 
conjefture,  that  cochineal  may  be  a  iort  of  kermes. 
Different  opinions  concerning  the  origin  of  this  fub- 
ftance were  entertained,  till  about  the  beginning  of  the 
year  1757,  Mr  Ellis  obtained  fome  of  the  joints  of  the 
plant  on  which  the  infers  breed,  from  South  Carolina, 
and  prefented  them  the  fame  year  to  the  Royal  Society. 
Thefe  fpecimens,  Mr  Ellis  obferves,  were  full  of  the 
nefts  of  this  infecEl,  in  which  it  appeared  in  its  various 
ftates,  in  the  moft  minute  when  it  walks  about,  to 
the  ftate  when  it  becomes  fixed,  and  wrapt  up  in  a  fine 
web,  which  it  fpins  about  itfelf.  With  the  affift- 
ance  of  the  microfcope,  Mr  Ellis  difcovered  the  true 
male  infeft  in  the  parcels  which  had  been  fent  to  him 
from  America;  and  in  Auguft  1759,  in  confequence 
of  Mr  Ellis's  difcovery,  Dr  Garden  caught  a  male  co- 
chineal fly,  which  he  obfeives  is  rarely  to  be  met  with. 
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He  fuppofes  that  there  may  be  150  or  200  females  for  Ofsimple 
one  male.     Thefe  difcoveries  proved  indifputably,  that    Colours, 
the  cochineal  is  an  animal  produftion  *.  ^  „,\  . 

161.  The  body  of  the  female  infcft  is  flat  on  (^c  Trarf. 
belly,  and  hemifpherical  on  the  back,  and  tranfvetfely  vol.  lii. 
wrinkled.      The  Ikin  is  dark  brown  ;  it  has  no  wings, 

but  is  furniflied  with  fix  (hort  brown  legs.  The  body 
of  the  male,  which  is  of  a  deep  red  colour,  is  rather 
long,  and  covered  with  two  wings,  extending  horizon, 
tally,  and  croffmg  a  little  upon  the  back.  It  has  two 
fmall  antennae,  and  fix  legs,  which  are  larger  than 
thofe  of  the  female.  It  has  a  fluttering  kind  of  mo- 
tion. The  life  of  the  male  is  only  of  a  month  dura- 
tion, but  the  fecundated  female  lives  a  month  longer. 
The  female  is  fometimes  oviparous  and  fometimes  vi- 
vlparous  ;  but  this  is  not  a  peculiarity  confined  to  this 
infeft.  It  belongs  to  fome  others,  and  feems  to  be  re- 
gulated by  the  temperature  and  feafon  of  the  year. 
The  female  cochineal  infeft  adheres  to  the  fame  fpot 
of  the  tr*e  on  which  it  is  produced  during  her  whole  • 

life.  As  foon  as  the  female  is  delivered  of  its  nume- 
rous progeny,  it  becomes  a  mere  hulk  and  dies.  In 
Mexico  it  is  therefore  an  objedl  of  great  importance 
to  prevent  this,  and  to  colleft  them  in  the  fecundated 
ftate.  For  this  purpofe  they  are  picked  from  the 
plants,  put  into  a  linen  bag,  which  is  immerfed  in  hot 
water,  to  deftroy  the  life  of  the  young  infefls,  and 
then  carefully  dried.  In  this  ftate  they  are  imported 
into  Europe. 

162.  There  are  two  kinds  of  cochineal.     The  beft,  Varletiei 
or  domefticated  kind,  is  called  by  the  Spaniards,  gra- 
najina.     This  variety  breeds  upon  the  caBuj  coccini/li- 

fer,  or  nopal ;  and  being  of  a  larger  fize,  and  contain- 
ing a  greater  proportion  of  colouring  matter,  it  is  always 
preferred.  The  other  variety  is  the  grana  JylveJIra  of 
the  Spaniards,  or  wild  cochineal.  It  is  produced  from 
oiher  fpecies  of  the  caBus.  It  is  fmnller  than  the 
other,  and  as  it  is  covered  with  a  downy  matter,  pro- 
duced by  the  infedl  to  defend  itfelf  againft  the  cold, 
this  increafes  the  weight,  but  is  of  no  ufe  in  dyeing. 
An  equal  weight  of  the  wild  cochineal  yields  a  fmaller 
quantity  of  colouring  matter,  and  is  therefore  lefs  va- 
luable. It  ought,  however,  to  be  obferved,  that  it 
can  be  reared  with  greater  facility,  and  at  much  lefs 
expence  ;  and  when  it  is  bred  upon  the  nopal,  it  ac- 
quires double  the  fize,  and  has  a  fmaller  quantity  cf 
downy  matter  for  its  covering,  fo  that  it  approaches, 
by  this  management,  to  the  nature  of  fine  cochineal. 

163.  As  the  quantity  of  cochineal  confumed  in  Eu- 
rope is  very  great  (d),  and  as  the  Spaniards  have  hi- 
therto enjoyed  the  exclufive  advantages  of  rearing  and 
fupplying  the  market  with  this  valuable  fubftance,  it 
has  become  an  objeft  with  other  nations  to  ftiare  them. 
Attempts  have  therefore  been  made  to  form  eftablifti- 
ments  for  rearing  thefe  infefls  in  thofe  colonies  whofe 
foil  and  climate  feem  fuitable  for  the  purpofe. 

164. 


(d)  The  average  quantity,  fays  Dr  IVancroft,  of  fine  cochineal  annually  confumed  in  Europe,  amounts  to 
about  3000  bags,  or  600,000  lbs.  weight,  of  which  about  uoo  bags,  or  240,000  lbs.  weight  may  be  confider- 
ed  as  the  prefent  annual  confumption  of  Great  Britain.  A  greater  quantity  comes  into  the  kingdom,  but  the 
furplus  is  again  exported  to  other  countries.  Thefe  1200  bags  may  be  fuppofed  to  coft  i8o,oool.  fterling,  va- 
lued  at  1 55?  per  lb.  which  has  been  about  the  average  price  for  fome  years  paft.  Philofophy  of  Permanent  Co- 
l«tr-')  p.  i$^' 
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of  Simple       1 64.   One  of  tlie  mod   fuccefsful  of  thefe  attempts 
Colours,     was  made  by  I\I.  Thiery  de  Menonville,  in  1777.     He 
^—~'''~~'  expoftd  himlelt  to  great  danger,  by  going  to  Mexico, 
o"ulti-  ^    *^^'  ^^   might  obferve  the  mode  of  rearing  the  cochi- 
rate  it.        neal   infeft,  and  procure   that  valuable  produdion,  to 
plant  it  in    St  Domingo.     He    proceeded    by  the  Ha- 
vannah  to  La  Vera  Cruz,  where  he  was  informed  that 
the  fineft  cochineal  infetls  were  reared  at  Guaxaca,  70 
leagues  dilfant.      On  the  pretence  of  ill  health,  he  re- 
ceived permiffion  to  ufe  the  baths  of  the  river  Magda- 
lene :   but  inftead   of  accepting   this   privilege,  which 
was  not   his   objeft,  he   directed  his  courfe,  not  with- 
out much   difficulty  and  danger,  to   Guaxaca  ;  where 
having  obtained  the  information  he  wanted,  and  hav- 
ing purchafed  a  quantity  of  nopals,   covered  with  the 
infecls  of  the  fine  or  domeflic  breed,  which  he  pretend- 
ed were   of  great  ufe  in  preparing  an  ointment  for  his 
feigned   diforder,  the    gout,  he   put   tliera   into    boxes 
along  with   other  plants,  and    fucceeded    in    bringing 
them  away  without  notice  or  fufpicion.    On  his  return, 
he  was  driven  by  a  (form  into  the  bay  of  Campeachy, 
where  he  found  a  living  caftus  of  a  fpecies  which  was 
fit  for  the  nourilliment  of  the  fine  cochineal.     He  re- 
turned in  fafety  towards  the  end  of  the    fame  year,  to 
St  Domingo,  with  his  prize,  and   immediately  formed 
a  plantation  of  nopals,  with  the  view  of  propagating 
both  varieties  of  the  cochineal.      Soon  after  his  return, 
he  found   the  wild  kind  living  naturally  on  the  caBiis 
f>erefkia,  a  native  of  that  ifland.      Unfortunately,  how- 
ever, for  the  eftablifliment,  Thiery  de  Menonville  died 
in  the  year   1780,  through   difappointment    and   vexa- 
tion, it  is  faid,  at   feeing   his   patriotic   endeavours    fo 
little  allilled,  and  his  fervices  fo  fparingly  rewarded  by 
government  ;  and   foon  after  his  death,  the  fine  cochi- 
neal periihed.      But   the  dilcovery  of  the  wild  kind  in 
St  Domingo  was  not  neglefted.      M.  Bruley  fucceed- 
ed in  his  attempts  to  rear  this  fpecies  of  cochineal.     A 
pofthumous   work   of  Thiery  de  Menonville  was   pub- 
lillied  by  the  Royal  Society  of  arts  and  iciences  at  Cape 
Francois,  containing  minute   inftrudlions   with    regard 
to  every  thing  refpefting  the  cultivation  of  the  nopal, 
and  the  other  fpecies  of  cadus,  which  may  be  more  or 
lefs  fuccefsfully  fubftituted  for  breeding  or  rearing  the 
cochineal.     Of  this  BcrthoUet  has  given  an  extraft  in 
the  5th  volume  of  the  Annales  de  Chimie.     Some  of  our 
own  countrymen,  a   few  years  ago,  fucceeded   in   pro- 
curing fome  of  the  fine  cochineal  infeiSs  ;  and  attempts 
have    been    made,  with  what  fuccefs  we  know  not,  to 
rear  them  in  the  Eaft  Indies. 
Propfrties.        "^5'   ^'"^    cochineal,  if  it  has   been   pioperly  pre- 
pared and   kept,  ought  to  be  of  a  gray  colour,  with   a 
fliade  of  purple.      The  gray  colour  is  owing  to  a  pow- 
der with    which    it   is   naturally  covered,   and  part  of 
which  it  ftill  retains.     The  colouiing  matter  extrafted 
by  the  water  in  which  the  inleft  has  been  killed,  pro- 
duces  the  purple  (hade.      In    a  dry    place,  cochineal 
may  be  kept  for  a  long  time,  without  lofing  any  of  its 
properties.    Hcllot  made  experiments  on  cochineal  130 
years  old,  and  found  that  it  produced  the   fame  efleft 
Vol.  Vll.  Part  II. 
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as  if  it  had  been  quite  nevsr.     Cochineal  yields  Its  co-  Of  Simple 
louring  matter   to  water  ;  and  the  decoi^tion,  which  is    f^o'"""^*- 
of  a  crimfon  colour,  inclining  to  violet,  may  be  kept    '     " 
for   a   long  time,   without   loling  its  tranfparency,  or 
becoming  putrid.    If  this  decocfion  be  evaporated,  and 
the  reliduum  or  extradl;  be  digelled  in  alcohol,  the  co- 
louring part  dillolves,  and  leaves  a  refiduum  of  the  co- 
lour of  wine  lees,  of  which   frelh    alcohol   cannot   de- 
prive it.      The  alcohol  of  cochineal  affords,  by  evapo- 
ration, a   tranlparent  refiduum  of  a  deep  red,  which 
being  dried,  has  the  appearance  of  a   refin.      A  fmall 
quantity  of  lulphuric  acid  added    to   the    decoftion  of 
cochineal,  produces  a  red  colour,  inclining  to  yellow, 
and  a   fmall   quantity  of  a    beautiful   red   precipitate. 
With  muriatic  acid    the  fame  change  is  produced,  but 
there  is  no  precipitate.      A  folution  of  tartar  converts 
the   decoftion   to   a   yellowilli  red  colour.      A  precipi- 
tate ot  a  pale  red  colour  is  (lowly  formed,  and  the  lu- 
pernatant  liquor  remains  yellow  ;  but  with  the  addition 
.of  an  alkali  becomes  purple.     With  the  yellow  liquor, 
folution  of  tin  forms  a  rofe-coloured  precipitate  ;  folu- 
tion of  alum  brightens  the  colour  of  the  infufion,  gives 
it  a    redder   hue,  and   produces   a  crimfon  precipitate. 
With  a  mixture  of  alum  and  tartar  the  colour  is  bright- 
er, more  lively,  and  inclines  to  ayellowilh  red.     Mu- 
riate of  tin  occaCons  a  copious  fediment  of  a  beautiful 
red.     The  fupernatant  liquor  is  colourlefs  and  tranfpa- 
rent,   and  no  change  is   produced    on   it    by  adding  an 
alkali.     Sulphate  of  iron  forms  a  brown  violet  precipi- 
tate, and  the  fupernatant  liquor  remains  clear,  with  a 
flight  darkilh  hue.      Sulphate  of  zinc  gives  a  deep  vio- 
let precipitate  ;  the  fupernatant  liquor  remains  colour- 
lefs  and  tranfparent.      The  precipitate  with  fulphate  of 
copper  is  of  a  violet  colour,  and  forms  (lowly  :   the  fu- 
pernatant liquor  is  alfo  violet  and  tranfparent.  Acetate 
of  lead  gives  a  purple  violet  precipitate,  and  the  fuper- 
natant liquor  remains  limpid. 

166.  The  experiments  of  Berthollet  and  Bancroft 
(hew,  that  the  colouring  matter  of  cochineal  is  not  en- 
tirely extrafted  by  means  of  water.  Dr  Bancroft 
found,  that  after  the  whole  of  it  which  could  be  ex- 
trailed  by  water  was  obtained,  by  adding  a  little  pot- 
alli  to  the  leemingly  exhaufted  lediment,  and  pouring  on 
it  (re(h  boiling  water,  it  yielded  a  new  quantity  of  co- 
louring matter,  equal  to  one-eighth  of  what  had  been  . 
given  out  to  the  water  j  and  Berthollet  found  the  fame 
etfett  produced  with  the  addition  of  tartar  ;  from  which 
he  concludes,  that  tartar  favours  the  folution  of  the  co- 
louring part  of  the  cochineal. 

167.  Kermes{G),  another  animal  fubftance,  which  Kermes. 
is  extenfivdly  employed  in  dyeing,  is  an  infeft,   {^coccus 

tlicis,  Lin.)  which  breeds  on  a  fpecies  of  oak,  {^quercus  coc- 
cifera,  Lin.)  which  grows  in  mod  of  the  iouthern  parts 
of  Europe,  and  in  many  p:irts  of  Alia.  Kermes  was  Hiftoi^-. 
known  to  the  ancients,  under  the  names  of  coccum 
fcar/atinum,  coccus  bapticus,  coccus  infeilurius,  graiiiim 
tiriEiormm.  Kermes  is  chiefly  obtained  from  Langue- 
doc,  Spain,  and  Portugal.  The  infefts  are  coIkAed 
in  the  month  of  May  or  June,  when  the  female,  which 
3  G  alone 


(g)  This  word  is  fuppofed  to  have  been  derived  from  the  Arabic  language,  and  (igni(ies  a  little  worm,  ver- 
miculus  ;  and  from  this  we  have  the  word  vermilion,  the  pigment  in  the  manufa£lure  of  which  it  is  the  principal 
ingredient. 
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alone  is  ufeful,  is  diflended  with  eggs.  To  deftroy  the 
yount;  inieft?,  the  ktrmes  is  cxpofed  to  the  ftcam  of 
vinegar  for  about  half  an  hour,  or  fteeped  in  vinegar 
for  10  or  12  hours.  They  are  afterwards  dried  on  li- 
nen cloths,  and  brought  to  market. 

J  68.  When  the  living  infecb  is  bruifed,  it  gives  out 
a  red  colour.  The  fmell  is  fomewhat  pleafant  ;  the 
tarte  is  bitter  and  pungent.  It  gives  out  its  colouring 
matter  both  to  water  and  alcohol,  to  which  alfo  it  im- 
parts its  fmell  and  tafte.  The  colour  is  alfo  retained 
in  the  extraA  which  is  obtained,  both  from  the  tinc- 
ture, and  from  the  infufion.  Kerraes  is  one  of  the 
moft  ancient  dyeing  drugs  ;  and  although  the  colours 
which  it  communicates  to  cloth  are  lefs  bright  and  vi- 
vid  than  thofe  of  cochineal,  and  on  that  account  it  has 
been  lefs  extenfively  employed  in  dyeing  fince  the  lat- 
ter was  knoun,  yet  they  have  been  found  to  be  ex- 
ceedingly permanent.  The  fine  blood-red  colour  which 
is  to  be  feen  on  old  tapeftries  in  different  parts  of  Eu- 
rope, was  produced  from  kermes,  with  an  aluminous- 
mordant,  and  feems  to  hjve  fuffered  no  change,  though 
fome  of  them  are  200  or  300  years  old.  The  colour 
obtained  from  kerraes  was  formerly  called  fcarlet  in 
grain,  becaufe  it  was  fuppofed  that  the  infedl  was  a 
grain  ;  and  from  the  chief  manufaftory  having  been 
at  one  time  in  Venice,-  it  was  called  Venetian  fcarlet. 

169.  Lac  is  an  animal  produftion  which  has  been 
long  known  in  India,  and  ufed  for  dyeing  filk  and 
other  purpofes.  It  is  the  nidus  of  the  coccus  lacca,  Lin. 
and  is  generally  produced  on  the  fmall  branches  of  the 
crolon  lacciferum.  Three  kinds  of  lac  are  well  known 
in  commerce  :  I.  Stick  lac  is  the  fubflance  or  comb, 
in  Its  natural  ftate,  forming  a  cruft  on  the  fmall  bran- 
ches or  twigs.  2.  Seed  lac  is  faid  to  be  only  the  above, 
feparated  from  the  twigs,  and  reduced  into  fmall 
fragments.  Mr  Hatchett,  who  has  examined  this  fub- 
flance with  his  ufual  Ikill  and  precifion,  found  the  beft 
fpecimens  confiderably  deprived  of  their  colouring 
matter  *.  According  to  the  information  which  he  re- 
ceived from  Mr  Wilkins,  the  filk  dyers  in  Bengal 
produce  the  feed  lac  by  pounding  crude  lac  into  fmall 
fragments,  and  extrafling  part  of  the  colouring  mat- 
ter by  boiling.  3.  Shell  lac  is  prepared  from  the  cells, 
liquified,  llrained,  and  formed  into  thin  tranfparent 
laminae.  There  is  alfo  a  fourth  kind  called  lump  lac, 
which  is  obtained  from  the  feed  lac  by  liquefaflion, 
and  afterwards  formed  into  cakes.  The  bell  lac  is  of 
a  deep  red  colour  ;  when  it  is  pale,  and  pierced  at  the 
top,  the  value  is  greatly  diminiihed,  for  then  the  in- 
fers have  left  their  cells,  and  it  can  no  longer  be  of 
ufe  as  a  dye  fluff. 

170.  The  decoflion  of  powdered  flick  lac  in  water, 
gives  a  deep  crimfon  colour.  With  one-fifth  of  borax, 
lac  becomes  more  foluble  in  Water.  Pure  foda,  and 
carbonate  of  fod.T,  completely  diffolve  the  different 
kinds  of  lac,  and  produce  a  deeper  colour  than  that 
which  is  obtained  by  means  of  borax.  Pure  potafh 
fpeedily  diffolves  all  the  varieties  of  lac  ;  the  colour 
approaches  to  purple.  Pure  ammonia  and  carbonate 
of  ammonia  readily  aft  on  the  colouring  matter  of  lac. 
Alcohol  diffolves  a  confiderable  portion  of  the  lac  ; 
and,  according  to  Geoffroy,  yields  a  fine  red  colour. 
When  the  folulion  is  heated  it  becomes  turbid.  Sul- 
phuric acid  diffolves  tlie  colouring  matter  of  lac,  as 
well  as  muriatic  and  acetic  acids.     In  the  ufe  of  lac  in 
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dyeing,  it  has  been  confidered  fupetior  to  kermes,  be-  Of  Simple 
caufe  it  is  able  to  bear  the  aftion  of  a  folution  of  tin,  Colours, 
without  the  colour  being  changed  to  vellow.  * " 

171.  Archil  is  a  vegetable  lubftar.ce  of  great  ufe  in  .^^chil. 
dyeing.      It  is  employed  in  the  form  of  a  pafie,  which 

is  of  a  red  violet  colour.  It  is  chiefly  obtained  from 
two  fpecies  of  lichen,  roccella  and  parellus,  Lin. 
The  firfl,  which  is  called  Canary  archil,  becaufe 
the  lichen  from  which  it  is  prepared  grows  abun- 
dantly in  the  Canary  iflands,  is  mofl  valued.  It  is 
prepared  by  reducing  the  plant  to  a  fine  powder,  which 
is  afterwards  paffed  through  a  fieve,  and  ilightly  moif- 
tened  with  ftale  urine.  The  mixture  is  daily  ftirred, 
each  time  adding  a  certain  proportion  of  foda  in  pow- 
der, till  it  acquire  a  clove  colour.  It  is  then  put  into 
a  wooden  caik,  and  urine,  lime-water,  or  a  folution  of 
fulphateof  lime,  (gypfuni,)  is  added  in  fufHcient  quantity 
to  cover  the  mixture.  In  this  ftate  it  is  kept  ;  but  to 
prefcrve  it  any  length  of  time,  it  is  neceffary  to  moi- 
flen  it  occafionally  with  urine.  By  a  fimilar  prepara- 
tion, other  fpecies  of  lichen  may  be  ufed  in  dyeing. 
In  this  country  the  lichen  omphalojes  and  tarlareus  are 
frequently  employed  for  dyeing  coarfe  cloths. 

172.  Archil  gives  out  its  colouring  matter  to  water.  Properties 
ammoni.i,  and   alcohol.     The  infufion  of  archil  is  of  a 
crimfon  colour,  with  a  Ihade  of  violet.     The   addition 

of  an  acid  converts  it  to  a  red  colour.  Fixed  alkalies 
only  render  it  of  a  deeper  fhade  ;  becaufe  its  natural 
colour  has  been  already  modified  by  the  ammonia  with 
which  it  is  combined  in  the  preparation.  Alum  pro- 
duces in  the  folution  of  archil  a  dark-red  precipitate  j 
the  fupernatant  liquor  is  of  a  yellowifli  red  colour. 
With  (olution  of  tin  a  reddifli  precipitate  is  formed, 
which  fubfides  flowly  ;  and  the  liquor  retains  a  flight 
tinge  of  red.  This  infufion  loles  its  colour  in  a  few 
days  if  it  be  entirely  excluded  from  the  air.  To  cold 
marble  the  aqueous  infufion  of  archil  communicates  a 
fine  violet  colour,  or  blue  inclining  to  purple.  The 
affinity  between  the  ftone  and  the  colouring  matter  is 
fo  ftrong,  that  it  tefifls  the  aftion  of  the  air  longer 
than  colours  which  it  gives  to  other  fubflances.  1  he 
colour  thus  communicated  to  marble,  has  remained  for 
two  years  unchanged. 

173.  Archil   is  alfo  foluble  in  alcohol.     This  tinc-SinguIar 
ture   is  employed  for  making  fpirit  of  wine  thermome-'"^°S'* 
ters.      A   Angular   phenomenon  was   obferved    by   the 
Abbe  Nollet  when  the  tinflure  was  excluded  from  the 

air.  In  a  few  years  it  was  entirely  deprived  of  its  co- 
lour.  The  contaft  of  air  reftored  the  colour ;  but  it 
was  again  deflroyed  when  deprived  of  it. 

174.  Carthamus,  or  baftard  faffron,  a  vegetable  fub-CarthamuS 
ftance  ufed  in  dyeing,  is  the   flower  of  an  annual  plant 

which  is  cultivated  in  Spain,  Egypt,  and  the  Levant. 
There  are  two  varieties  of  this  plant,  the  one  with 
larger,  the  other  with  fmaller  leaves.  The  variety 
with  larger  leaves  is  cultivated  in  Egypt. 

175.  The  method  of  preparing   the   flowers  of  car-Prepara. 
thamus  in  Egypt,   as  it  is  defcribed  by  Haffelquift,  is"™' 
the  following.    After  being  preffed  between  two  ftones, 

to  fqueeze  out  the  juice,  they  are  wallied  feveral  times 
with,  fait  water,  preffed  between  the  hands,  and  fpread 
out  on  mats  in  the  open  air,  to  dry.  In  the  day  time 
they  are  covered,  that  they  may  not  dry  too  faft  with 
the  heat  of  the  fun,  but  they  aie  left  expofed  to  the  dew 
of  the  night.   When  they  are  fufficiently  dry,  they  are 

put 
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Of  Simple  put  up,  and  kept  for  fale,  under  the  name  ai  [off ration. 
Colours.     Care  ihould  be   taken  afterwards,  not  to  keep  it  in  too 

■~""^'  dry  a  place  ;  for  unlefs  it  is  a  little  moifl,  its  properties 

are  confiderably  impaired. 

'ropctties.  ly*).  Carthamus  contains  two  colouring  fubftances, 
a  yellow  fubftance,  which  is  foluble  in  water,  and  as  it 
is  of  no  ufe,  it  is  extrailed  by  the  procefs  mentioned 
above,  by  fqueezing  the  flowers  between  ftoncs  till  no 
more  colour  can  be  preffed  out.  The  flowers  become 
reddifh  in  this  operation,  and  lofe  nearly  one  half  of 
/  their  weight.     The  other  colouring  matter,  which  is 

red,  is  foluble  in  alkaline  carbonates,  and  it  is  precipi- 
tated by  means  of  an  acid.  A  vegetable  acid,  as  le- 
mon juice,  has  been  found  to  produce  the  fineft  colour. 
Next  to  this,  fulphuric  acid  piodi^ces  the  beft  elTeft, 
provided  too  great  a  quantity,  which  would  alter  and 
deftrov  the  colour,  be  not  employed.  The  juice  of 
the  berries  of  the  mountain  ath,  or  rowan  tree,  (^forbiis 
ancuparia,  Lin.)  is  recommended  by  Schcfter  as  a  fub- 
Aitute  for  lemon  juice,  and  it  is  thus  prepared.  The 
berries  are  bruifed  in  a  mortar  with  a  wooden  peftle, 
and  the  expreffed  juice,  after  it  has  been  allowed  to 
ferment,  is  bottled  up.  The  clear  part,  which  is  moft 
acid,  becomes  fitter  for  ufe  the  longer  it  is  kept  j  but 
this  operation  requires  a  period  of  fome  months,  and 
can  only  be  condufted  in  furamer. 

'repara-  177.  From  the  colouring  matter  extrafled  by  means 

ion  of         of  an  alkali,  and  precipitated  with  an  acid,  is  procured 

w/fi:.  the   fubftance   called   rouge,    which   is   employed   as  a 

paint  for  the  (kin.  The  folution  of  carthamus  is  pre- 
pared with  cryftals  of  foda,  and  precipitated  with  le- 
mon juice  which  has  flood  fome  days  to  fettle.  After 
being  dried  on  delft  plates  with  a  gentle  heat,  the  pre- 
cipitate is  feparated,  and  ground  accurately  with  talc 
which  has  been  previoufly  reduced  to  a  very  lubtile 
powder  ;  and  on  the  finenefs  of  the  talc  depends  the 
difference  between  the  cheaper  and  dearer  kinds  of 
rouge. 

irazil  J  78-  Brazil  wood  is  of  very  extenfive  ufe  in  dyeing. 

food.  It  is  the  wood  of  the  ctfalpinia  crijla,  Lin.  and  is  a  na- 

tive of  America  and  the  Weft  Indies.  It  is  known 
under  different  names,  according  to  the  place  where  it 
is  produced  ;  as,  Fernambouc,  Bra%iletto,  wood  of  St 
Martha,  and  of  Sapan.  It  is  a  very  hard  wood,  and 
has  fo  much  denfity  as  to  fink  in  water.  When  frefli 
cut,  it  is  of  a  pale  colour,  but  becomes  reddifli  by  cx- 
pofure  to  the  air,  and  it  has  a  fweetifli  taffe. 

rooerties  '  79'  '^^^  colouring  matter  of  Brazil  wood  is  folu- 
ble in  water,  and  the  whole  of  it  may  be  extrafted  by 
continuing  the  boiling  for  a  fufhcient  length  of  time. 
The  decoftion  is  of  a  fine  red  colour.  The  refiduum, 
which  is  black,  yields  a  confiderable  portion  of  colour- 
iivg  matter  to  alkalies.  This  colouring  matter  is  alfo 
foluble  in  alcohol,  and  in  ammonia,  and  the  colour  is 
deeper  than  that  of  the  aqueous  iolution.  The  tinc- 
ture  of  Brazil  wood  in    alcohol  gives  to  hot  marble  a 

'  red  colour,   which  afterwards  changes  to  violet.      The 

frelh  decoflion  yields,  with  fulphuric  acid,  a  fmall  por- 
tion of  a  red  precipitate,  inclining  to  fawn  colour. 
Nitric  acid  firff  produces  a  yellow  colour,  but  by  add- 
ing more,  a  deep  orange.  Oxalic  acid  produces  a  pre- 
cipitate of  an  orange  red.  Tartar  furniflics  a  fmall 
precipitate  :  with  the  addition  of  fixed  alkali,  the  decoc- 
tion becomes  of  a  deep  crimion  or  violet  colour.  Am- 
monia gives  a  brighter  purple  j  alum  produces  a  copious 
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red  precipitate,  inclining  to  crimion.     Sulphate  of  iron  Of  Simple 
occafions  a  black  colour  in  the  tinifure,  with  a  copious     ^"'""'''''  , 
precipitate  of  the  f.ime  colour.      Sulphate  of  copper  a  I- ^ 
fo  produces  an  abundant  piecipitate,  the  liquor  remain- 
ing tranlparent,   and   of   a   brownifli    red.      A  copious 
precipitate  of  a  fine  deep  red,  is  produced  with  acetate 
of  lead,  and  that  obtained  with  muriate  of  tin  is  abund- 
ant, and   of  a  fine  rofe  colour.     With  the  addition  of 
corrofive  fublimate,    a   light  precipitate,   which  is  of  a 
brown  colour,  is  obtained.     'I"he  liquor  remains  trans- 
parent,   and   of  a    fine   yellow   colour.      Brazil   wood 
which  has  been  changed  to  a  yellow  colour  by   means 
of  tartar  and  acetous  acid,  with  a  loUition  of  nitro-mu- 
riate  of  tin,   yields  a  copious  rofe-coloured  jjrecipitate  j 
and  if  to  the  Iolution,    rendered  yellow  by   an    acid,  ?^ 
greater  quantity  of  the    fame  acid,  or  a  flronger  acid, 
as  the  fulphuric,    be    added,  the  red  colour  is  reftored. 
Some  falls  alio  poll'efs  the  property  of  relf  oring  tlie  red 
colour  of  Brazil  wood,   which    has  been  deftroycd   by 
means   of  acids*.       The   decoftion    of  Brazil    wood,  *  your.  </; 
which  is  called  juice  of  Brazil,  is  found  to  anfwer  bet- ^Aj^- *7*-5- 
ter  for  the  proceffes  of  dyeing,  when   it  has  been  kept 
fome  time,  and   has   even   undergone   fome   degree   of 
fermentation,   than  when   it   has   been    frelh   prepared. 
The  colour,  by  keeping,  becomes  of  a  yellowilh  red. 

180.  Logwood,  fometimes  called  India  or  Cara- Logwooc!. 
peachy  wood,  (^HcFinatoxylon  Campeachiaiium,  Lin.)  is 
a  tree  which  grows  to  a  confiderable  fize  in  Jamaica, 
and  the  eaftern  Ihore  of  the  bay  of  Carapeachy.  Its 
fpecific  gravity  is  greater  than  that  of  water  ;  it  has  a 
fine  grain,  and  is  fufceptible  of  a  fine  polidi.  Log- 
wood yields  its  colouring  matter,  which  is  a  fine  red, 
readily  and  copioufly  to  alcohol.  It  is  more  fpanngly  Propeitief. 
foluble  in  water,  and  the  decoftion  inclines  a  little  to 
violet  or  purple.  When  it  is  left  fome  time  to  itfelf, 
it  becomes  yellowifli,  and  at  length  black.  It  becomes 
yellow  alfo  by  the  adfion  of  acids  ;  alkalies  produce  a 
deeper  colour,  and  convert  it  to  a  purple  or  violet. 
Sulphuric,  nitric,  and  muriatic  acids  form  a  Imal!  pro-  ■ 
portion  of  precipitate,  which  feparates  flovvly  :  the 
precipitate  formed  with  fulphuric  acid  is  of  a  dark  red; 
with  muriatic,  a  lighter  red,  and  with  the  nitric, 
feuille  tnort.  With  fulphuric  and  muriatic  acids, 
the  fupernatant  liquor  is  of  a  deep  red  colour  ;  with 
nitric  it  is  yellowifli,  and  in  all  tranfparent.  Ox- 
alic acid  produces  a  precipitate  of  a  light  reerone  co- 
lour;  the  liquor  remains  tranfparent,  and  is  yellowilh 
red.  Acetic  acid  produces  a  fimilar  cffei5l,  but  the 
colour  of  the  precipitate  is  fomewhat  deeper.  A  fimi- 
lar precipitate  is  obtained  by  means  of  tartar  ;  but  the 
liquor,  which  is  more  inclined  to  yello'.v,  remains  tur- 
bid. No  precipitate  is  produced  by  means  of  fi.xed  al- 
kali ;  the  decoftion  becomes  of  a  deep  violet,  which 
is  afterwards  converted  to  a  brown  colour.  Alum 
yields  a  copious  precipitate,  of  a  lightifli  violet  colour; 
the  colour  of  the  liquor  remains  the  fame,  and  it  is 
nearly  tranfparent,  A  copious,  dark  red  precipitate  is 
produced  with  alum  and  tartar  ;  the  liquor  is  yellowilh 
red  and  tranfparent.  Sulphate  of  iron  occafions  3 
bluilh  black  colour;  a  copious  precipitate  of  the  fame 
colour  is  formed,  and  the  liquor  remains  long  tuibid. 
With  fulphate  of  copper,  a  very  copious  precipitate,  of 
a  deep  brown  colour,  is  obtained  ;  the  liquor,  which  is 
alfo  of  a  deep  brown,  or  yellowifli  red,  remaiiis  tranf- 
parent. Acetate  of  lead  yields  a  black  precipitate, 
3  G  a  with 
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Of  Simple  with  a  fliglif  tinge  of  red ;  the  Colour  of  the  liquor  is 

Colours,    jji^^g    f],j[  „f  pgig   beer,    and    it    remains   tranfparent. 

•  Nitro-muriate  of  tin  gives  a  precipitate  of  a  fine  violet 

or  purple  colour ;  the  liquor  remains  clear  and  colour- 

lels. 

2.  Of  the  ProceJJes  for  Dyeing  Wool  Red. 

181.  All  red  colouring  matters  with  which  we  are 
acquainted,  come  under  that  clafs  of  colours  to  which 
Dr  Bancroft  has  given  the  name  of  adJeSlive  colours  ; 
tliat  is,  fuch  colours  as  require  the  aid  of  mordants  to 
render  them  permanent.  Red  colours,  we  have  al- 
ready obferved,  are  of  various  Ihades,  according  to 
the  nature  and  proportion  of  the  colouring  matters  em- 
ployed. Hence  we  have  madder  red,  fcarlet,  crirafon, 
and  other  fhades. 
Madder  182.   Madder  Red. — Madder   is   only  employed  for 

fed.  dveing  coarfe  woollen  Huffs,  and    the  following  is  the 

procefs.  The  fluffs  are  firft  boiled  for  two  or  three 
hours  with  alum  and  tartar  ;  they  are  then  left  to 
drain,  (lightly  wrung  out,  put  into  a  linen  bag,  and 
carried  into  a  cool  place,  where  they  are  to  remain  for 
forae  days.  The  quantities  and  proportions  of  the  alum 
and  tartar  are  varied  according  to  the  views  of  the 
dver,  and  the  (hade  of  colour  which  is  wanted.  Some 
recommend  five  ounces  of  alum  and  one  ounce  of  taitar 
to  each  pound  of  wool.  By  increafing  the  proportion 
of  tartar  to  a  certain  degree,  a  deep  and  permanent 
cinnamon  colour,  inftead  of  a  red,  is  produced.  This 
ariles  from  the  yellow  tinge  which  is  induced  by  means 
of  the  acid  on  the  colouring  particles  of  the  madder. 
Procefs.  Others  propofe  to  diminilh  the  proportion  of  tartar, 
and  to  employ  only  a  feventh  part.  In  conducing 
the  procefs  of  dyeing  with  madder,  the  bath  Ihould 
not  be  brought  to  the  boiling  point,  becaufe  at  that 
temperature  the  fawn-coloured  particles  would  be  dif- 
folved,  and  a  di(Ferent  fliade  obtained  from  that  which 
is  defired.  V/hen  the  water  is  at  that  degree  of  tem- 
perature which  the  hand  can  bear,  Hellot  recommends 
the  addition  of  half  a  pound  of  grape  madder  for  every 
piiund  of  wool  to  be  dyed.  It  is  then  to  be  well  ftir- 
red  before  the  wool  is  introduced,  which  mull  remain 
for  an  hour  without  boiling,  excepting  for  a  few  mi- 
nutes towards  the  end  of  the  pracefs,  that  the  combi- 
nation of  the  colouring  particles  with  the  ftulf  may  be 
more  certain. 
Rofing.  18?.   Madder  reds  are  fometimes  rofed,  as  it  is  call- 

ed, with  archil  and  Brazil  wood.  In  this  way  they 
become  more  beautiful  and  velvety,  but  this  bright- 
nefs  is  not  permanent.  But  madder  reds,  even  when 
they  are  raoft  pcrfeft,  are  far  inferior  to  thofe  obtained 
from  lac  and  cochineal,  and  even  to  that  produced  by 
kermes  ;  but  as  the  expence  of  the  materials  is  com- 
paratively fmall,  they  are  employed,  as  we  have  already 
obferved,  for  coarfe  fluffs. 
ProDortSon  '^4-  Different  authors  recommend  different  propor- 
ofmadder.  tions  of  madder.  Poerner  propofes  to  employ  one- 
third  of  the  weight  of  the  wool,  while  Scheifer  limits 
the  quantity  to  one-fourth.  In  one  procefs,  Poerner 
added  to  the  alum  and  tartar,  a  quantity  of  foluuon  of 
tin,  equal  in  weight  to  the  tartar,  and  after  two  hours 
boiling,  allowed  the  clotli  to  remain  in  the  bath, 
which  had  been  left  to  cool  for  three  or  four  days.  He 
then  dyed  it  in  the  ufual  wsy,  and  thus  obtained  a  fine 
red.     According  to  another  procefs,  he  prepared  the 
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cloth  by  the  common  boiling,  and  dyed  It  in  a  bath  Of  simple 
nightly  heated,  with    a   larger   proportion   of  madder,     t\jlours. 
tartar,  and  fblution  of  tin.     Tlie   cloth    remained   24  ' 

hours  in  the  bath,  and  when  it  had  become  cold,  he  put 
it  into  another  bath,  made  with  madder  only,  where 
it  remained  for  24  hours.  By  this  procefs  he  got  a 
fine  red,  iomewhat  brighter  than  the  common,  but  in- 
clining a  little  to  yellow.  SchefFcr  informs  us  that  he 
obtained  an  orange  red  by  boiling  wool  with  a  folu- 
tion  of  tin,  and  one-fourth  of  alum,  and  then  by  dye- 
ing with  one-fourth  of  madder.  A  cherry  colour  is 
obtained,  according  to  Bergman,  by  dyeing  with  one 
part  of  a  folution  of  tin,  and  two  of  madder,  without 
previoufly  boiling  the  wool.  By  expoiure  to  the  air, 
this  colour  becomes  deeper.  By  boiling  the  wool  for 
two  hours  with  one-fourth  of  fulphate  of  iron,  then 
•wafhing  it,  and  afterwards  immerfing  it  in  cold  water 
with  one-fourth  of  madder,  and  then  boiling  for  an 
hour,  the  refult  is  a  coffee  colour.  But  if  the  wool 
has  not  been  foaked,  and  if  it  be  dyed  with  one  part 
of  fulphate  of  iron  and  two  of  madder,  the  colour  is  a 
brown  approaching  to  red. 

185.  When  fulphate  of  copper  is  employed  as  the  Different 
mordant,  the  madder  dye  yields  a  clear  brown,  in-""'rdants. 
dining  fomewhat  to  yellow  j  and  a  fimilar  colour  may 

be  produced  by  dyeing  the  wool  fimply  foaked  in  hot 
water,  with  one  part  of  fulphate  of  copper,  and  two  of 
madder.  But  when  thi-i  mordant  and  dye-fluff  are 
ufed  in  equal  proportions,  the  yellow  is  fomewhat 
more  obfcure,  approaching  to  green  j  and  in  both  thefe 
inftances,  expofure  to  the  air  does  not  produce  a  dark- 
er colour.  Berthollet  informs  us  that  he  employed  a 
fblution  of  tin  in  various  ways,  both  in  the  preparation 
and  in  the  application  of  the  madder  ,  and  by  the  ufe 
of  different  folutions  of  tin,  he  found,  that  although 
the  tint  xvas  fomewhat  brighter  than  what  is  obtained 
by  the  common  procefs,  -it  was  always  more  inclined 
to  yellow  or  fawn  colour. 

186.  Scarlet. — The   fineft   and   moft  fplendid  of  all  Scarlet.    . 
colours  is  fcarlet.      This,  like  other  colours,   is  of  va- 
rious  lliades,   according   to  the  quality  and  proportion 

of  the  colouring  matter  employed.  The  fcarlet  dye  is 
communicated  to  woollen  fluffs  by  means  of  cochineal, 
the  hiflory  and  properties  of  which  we  have  already 
detailed.  The  Mexicans,  as  appears  from  their  hi- 
flory, employed  alumina  as  the  bafis  or  mordant,  to 
fix  the  colour  of  cochineal  ;  and  previous  to  the  dif- 
covery  of  the  folution  of  tin,  the  ufe  of  the  fame  fub- 
flance  feem.s  to  have  prevailed  in  Europe.  The  fine 
colour  obtained  from  the  latter,  received,  as  we  have 
already  mentioned,  different  names  in  different  places  ; 
as  that  of  boix)  dye  in  England,  fcarlet  of  the  Cobetim 
in  France,  and  in  Holland  Dutch  fcarlet. 

187.  In  the  procefs  for  dyeing  fcarlet,  two  opera- Procefs. 
tions  are  necefTary.  The  firft  is  denominated  the  boil- 
ing, and  the  fecond  is  diftinguifhed  by  the  name  of  fi- 
nilhing  or  reddening.  The  operation  of  boiling,  whichBoiling. 
is  the  firfl  part  of  the  procefs.  Is  condufted  in  the  fol- 
lowing manner.  For  too  pounds  of  cloth,  6  pounds 
of  pure  taitar  are  added  to  the  water,  which  is  made 
pretty  warm.  The  bath  is  then  to  be  brifkly  ftirred, 
and  when  the  heat  has  increafed  a  little  more,  half  a 
pound  of  powdered  cochineal  is  to  be  added,  and  the 
whole  is  then  to  be  well  mixed.  The  next  moment 
five  pounds  of  a  very  clear  folution   of  tin   are  to   be 

poured 
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Of  Simple  poured   in,   and  carefully  mixed.     When  the  bath  be- 
Coloiirj.     ginj   to   boil,  the  cloth  is  introduced,  and  brilkly  mo- 
'        *  ved   for   two  or  three   turns  ;  after  which  it  is  moved 

more  flowly.  The  boiling  having  continued  for  two 
hours,  the  cloth  is  taken  out,  expofed  to  the  air,  and 
carried  to  the  river  to  be  well  walhed. 
Reddening.  1 88.  In  the  preparation  of  the  fecond  bath,  which 
is  for  the  reddening,  the  boiler  is  to  be  emptied,  and 
tvhen  the  bath  has  juft  reached  the  boiling  point, 
five  pounds  and  three  quarters  of  cochineal,  previouf- 
-  ly  powdered  and  fifted,  are  to  be  added.  Thefe  are 
to  be  carefully  mixed  ;,  and  after  having  ceafed  ftirring, 
when  a  cruft  has  formed  on  the  furface,  and  opc-ned  of 
itfelf  in  fevera)  places,  13  or  14  pounds  of  folution  of 
tin  are  poured  in.  Should  the  bath,  during  the  boil- 
ing, rife  above  the  edge  of  the  boiler,  it  may  be  cool- 
ed with  a  little  cold  water.  This  folution  being  well 
mixed,  the  cloth  is  put  in,  and  t"'o  or  three  times 
quickly  turned.  It  is  then  boiled  in  the  bath  for  an 
hour,  taking  care  to  keep  it  under  the  furface.  It  is 
afterwards  taken  out,  expofed  to  the  air,  and  when  it 
has  cooled,  walhed  in  the  river  and  dried. 

189.  There  are  no  determinate  proportions  of  cochi- 
neal and  folution  of  tin  in  either  of  thefe  operations. 
Hellot  informs  us,  that  fome  dyers  employ  tivo-thirds 
of  folution  of  tin,  and  one-fourth  of  cochineal,  in 
the  boiling  or  firft  operation,  and  the  other  one-third 
of  the  folution  of  tin  with  the  remaining  three-fourths 
of  the  cochineal  in  the  fecond  operation,  or  the  red- 
dening.     He  adds  farther,  that  the  ufe  of  tartar  gives 
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pears   yellow;   but   in    the  ordinary  proccnVs,   the  co-  Of  Simple 
.etrate  the   cloth,   for  ,  ^•°'°""-  . 


p-Qf  proportion 
and  a  half  of°[;^8;'- 


Brighter 
red. 


chineai,  it  is  found,  does  not  pen  _      

when   no   other  fubQance  is  employed,  the  cloth  is  in- 
ternally white. 

192.  The  ufe  of  tin  boilers  is  recommended  in  dye- Tm  and 
ing  fcarlet.  When  copper  boilers  are  employed,  t^e^^P'^*^^ 
acid  a£ls  on  the  metal,  and  thus  forming  n  folution, 
injures  the  beauty  of  the  colour.  Tin  boilers,  how- 
ever, are  attended  with  feveral  inconveniences.  It  is 
difficult  to  procure  them  of  fulHcient  (ize,  and  they 
are  apt  to  be  melted  by  the  incautious  continuance  of 
the  fire,  after  they  have  been  emptied.  In  the  ufe  of 
copper  boilers,  there  are  fevera!  neccff.iry  precautions. 
They  muft  be  kept  very  clean  •,  the  acid  liquor  (liould 
not  be  allowed  to  remain  in  them  for  any  length  of 
time,  and  fome  contrivance  (liould  be  adopted  to  pre- 
vent the  cloth  from  touching  the  metal,  either  by  u- 
fing  a  net,  or  a  wicker  bafket. 

193.  Different   proportions   of    materials,    we   have  Different 

obferved,  are  recommended  by  different  authors.     '^     — -■ « " 

the  boiling,  Scheffer  direfls  an  ounce 
folution  of  tin,  with  an  equal  quantity  of  ftarch,  and 
as  much  tartar,  to  every  pound  of  cloth.  The  effeft 
of  the  ftarch  is  to  give  more  uniformity  to  the  colour. 
When  the  water  boils,  a  dram  of  cochineal  is  to  be 
added  ;  it  is  then  to  be  well  ftirred,  and  after  the 
wool  is  introduced,  to  be  boiled  an  hour,  taken  out, 
and  wa(hed.  The  proportions  for  the  reddening  bath, 
in  which  the  wool  is  to  be  boiled  half  sn  hour,  are 
half  an  ounce  of  ftarch,  three-fourths  of  an  ounce  of 
a  greater  degree  of  permanency  to  the  colour,  provi-  folution  of  tin,  half  an  ounce  of  tartar,  and  7  drams 
ded  the  proportion  do  not  exceed  one-half  the  weight  of  cochineal.  In  Scht-ffcr's  procefs,  it  may  be  obferved, 
of  the  cochineal  employed.  According  to  Berthollet,  the  proportion  of  folution  of  tin  is  fmaller  than  in  that 
feveral  dyers  at  prefent  adopt  this  praftice.  Tartar,  of  Hellot,  but  the  quantity  of  tin  in  the  folution  of 
he  obferves,  promotes  the  folution  of  the  colouring  the  former  is  greater  than  in  that  of  the  latter, 
matter,  and   this   effeCl   is   greater   when  it  is  ground  194.  Poerner  has  defcribed  three  principal  proceffes,Poernfr'5- 

with  the  cochineal,  after  which  it  is  found  that  the  re-      according   to   the    variety    of  the  (hade  of  the  Icarlet.P'"'^   ^ 
fiduum  is   more  completely  exhaufted.      But  this  con-      He    ufes  no   cochineal  in   the   boiling  5  the   materials 

of  which  are  one  ounce  and  fix  drams  of  tartar,  and 
an  equal  weight  of  folution  of  tin,  the  latter  being 
added  after  the  tartar  is  diffolved,  for  every  pound  of 
cloth.  As  foon  as  the  boiling  has  commenced,  the 
cloth  is  introduced,  and  it  is  boiled  for  two  hours. 
For  the  reddening  of  the  firft  procefs  he  employs  two 
drams  of  tartar  and  one  ounce  of  cochineal,  adding 
gradually  afterwards  two  ounces  of  folution  of  tin. 
For  the  reddening  of  the  fecond  procefs,  the  fame 
quantity  of  cochineal  and  folution  of  tin,  without 
any  tartar,  is  employed.  In  the  reddening  of  the 
third  procefs,  two  drams  of  tartar,  with  one  ounce  of 
folution  of  tin,  one  ounce  of  cochineal,  and  two  ounces 
of  common  fait,  are  direfted  to  be  ufed.  The  co- 
lour produced  in  the  firft  procefs  has  the  deepeft 
(hade  •,  that  of  the  fecond  is  more  lively,  while  that 
of  the  third  is  paler  and  brighter. 

105.  By  the  ufe  of  tartar  in  the  reddening  in  diffe- Different 
rent  proportions,  various  ftiades  of  fcarlet  may  be  ob-  lli^de'. 
tained.  When  it  is  employed,  the  ftiade  is  deeper  and 
fuller,  but  when  it  is  entirely  omitted,  the  fcarlet  ap- 
proaches to  an  orange  colour.  The  ftiade  of  colour 
alfo  is  fubjeft  to  confiderable  variety,  from  the  diffe- 
rent degrees  of  ftrtngth  of  the  folution  of  tin.  To 
afcertain  this  eftei>,  Berthollet  made  a  number  of  ex- 
periments. He  found  that  a  folution  of  tin  conipofed 
of  fi.\t«en  parts  of  nitric  acid,  two  of  muriate  of  am- 

inonia. 


fideration  is  of  inferior  confequence,  when  the  opera- 
tions are  fucceftlvely  performed,  becaufe  any  colouring 
matter  that  may  remain  in  the  refiduum,  is  employed 
in  the  next  operation.  It  ought  not,  however,  to  be 
overlooked,  that  the  tartar  communicates  to  the  co- 
lour a  rofey  hue. 

190.  It  is  the  praflice  of  fome  dyers  not  to  remove 
the  cloth  out  of  the  boiling.  They  merely  refrelh  it, 
and  perform  the  operation  of  reddening  in  the  fame 
bath.  When  this  is  done,  the  infufion  of  cochineal, 
made  in  a  feparate  veflel,  and  mixed  with  the  proper 
proportion  of  folution  of  tin,  is  added.  By  conduft- 
ing  the  procefs  in  this  way  the  fcarlet  is  fuppofed  to  be 
equally  fine,  and  there  is  a  confiderable  faving  of  time 
and  fuel. 

191.  To  give  fcarlet  the  bright  lively  red  which, 
as  it  approaches  to  the  colour  of  fire,  has  been  diftin- 
guiftied  by  the  name  o?  Jiery  Jcarlel,  a  yellow  tinge  is 
communicated  by  boiling  fuftic  in  the  firft  bath,  or  by 
adding  a  little  turmeric  to  the  cochineal.  A  larger 
proportion  of  the  folution  of  tin  alfo  produces  this 
yellow  (hade,  but  it  renders  the  cloth  har(h,  and  li- 
mits the  afllon  of  the  colouring  matter.  The  ufe  of 
fuftic  or  turmeric,  therefore,  although  the  colour  ob- 
tained from  them  is  not  permanent,  is  preferable  to  an 
cxcefs  of  the  folution  of  tin.  When  thefe  fubftances 
are   ufed,  the  iniide  of  the  cloth,  when  it  is  cut,  ap« 
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Ufe  of  ccm- 
nion  lalt. 


Ot  Simple  monia,  and  tbiee  ot  tin,  produced  a  deeper  (hade  than 
.  ^Q'"""-  when  the  proportions  of  the  acid  and  muriate  of  am- 
monia were  equal,  with  only  tivo  parts  of  tin.  The  laft 
proportions,  he  obferves,  fucceeded  beft.  Four  parts  of 
water  were  mixed  with  the  folution.  When  the  propor- 
tion of  muriate  of  ammonia  amounted  only  to  half  a  pait, 
the  colour  was  brighter,  and  inclining  to  or.nige, 

196.  Common   fait   has   the   efFe£l  of  incrcafmg  the 
brightnefs   of  fcarlet,  while   it   is   alfo   attended   with 
the  advantage  of  caufing  the  colour  to  penetrate  deep- 
er  into   the   cloth.      It  feenis   difficult  to  explain  why 
common   fait,  which   givei  a  deeper  ftmde   to  the  co- 
lour of  the  infuljon  of  cochineal,  and  indeed  produces 
a  fimilar  effeft  on  colours  in    general,   fiiould   diminilh 
the  intenCty  of  the  colour  of  icarlet.      The  proportion 
of  common   fait  mentioned  above  (194)  is,   according 
to  Poerner,  the  greateil  that  can  be  er>iployed.    When 
lefs  is  ufed,  the  fliade,  though  lighter,    is  more  agree- 
able.    Ey  adding  five  ounces   of  white   lugar   to  the 
,        ingredients  of  the  fecond  procefs,  a  finer  colour,  which 
is  always  lighter  than  that  of  the  firft  procefs,  will  be 
obtained.     The   colour,  it  is  faid,  is  more  permanent, 
and   the    (hade   more  agreeable,  when  the  cloth  is  left 
24  hours  in  the  boiler  after  it  has  cooled. 
Procefs  of         I97'   It  has    been   generally  fuppofed,  Dr  Bancroft 
dyeing         obferves,  that    after  the   difcovery  of  the  effefts  of  tin 
fcarlet  with  on  the   cochineal   colour,   to  produce  a  fcarlet,   it  was 
cochineal     Q^ily   neceffary  to   apply  the   colour  fo   produced   as  a 
dye   to   word  ;  or   that   a   nitric  or   nitro-muriatic  fo- 
lution  of   tin    might    chan;jc  the   natural  crimfon    of 
cochineal  to    a    fcarlet.      This  opinion,  however,  he 
confiders   to   be  quite   erroneous  ;   for   the  nitric  folu- 
tion of  tin  invariably  produces  with  cochineal  a  crim- 
fon   or  rofe    colour,    and   not  a    fcarlet,  unlefs    other 
means  are   employed  to  incline  the  cochineal  colour  to 
a  yellow  (hade.     -This  efFeft  is  produced   by  means  of 
the  tartar,  which  feems  to  have  been  accidentally  fturo- 
bled  upon,  and  has  been  for  many  ages  ufed,  without 
knowing   its   true   efFeft.     Tartar  was  long   employed 
with  the  aluminou;:  mordant,  in  the  preparation  of  the 
ordinary    boiling  liquor   for  woollen   cloths  j  and  it  is 
probable   that  its   good  ejfefts   being  obferved  in   this 
combination,  the  ufe  of  it  was  continued  afterthe  in- 
troduiftion  of  the  folution  of  tin  ;  and  the  more  fo,  af- 
ter the  refult  of  the   combination  was  obferved   in  the 
brilliancy    of    the   colour  which    was   produced.     Dr 
Bancroft   has  particularly  Hirei?ted  his  attention  to  the 
procefs  for  dyeing  fcarlet  ;   and  in  the  progrefs  of  his 
inveftigations,  he  has  found  that  it  is  by  no  means  ab- 
folutely  necefT^iry  to  follow  the  ufual  procefs  whicli  we 
have   defcribcd   above.     He   has   often,  he  fays,  pro- 
duced  that  colour   very  well  at  a  fingle   boiling,  by 
mixing  the   whole   quantity  of  tartar,  Iblution   of  tin, 
and  cochineal   together ;  the  affinity  of  the  ^wool   for 
the  colouring  matter,  and  for  the  oxide  of  tin,   being 
fufficiently  ftrong  to  combine  with   them  readily,   and 
to  retain  them   permanently.     The   only  obje6lion   to 
firaplifying  the  procefs  in   this  manner  is,  that   the  co- 
louring matter  of  the  dyeing  liquor  is  lefs  perfeflly  ex- 
haufted  than  when  two  operations  are  performed.     He 
farther  adds,  that   he  has   often   produced  a  beautiful 
fcarlet,  by  preparing   and  boiling   the   cloth  with   the 
whole   quantity  of  folution  of  tin  and   tartar  at   once, 
and  afterwards   dyeing  it  unrinfed,   with   the  whole  of 
!.he  cochineal,  diflblved  only  in  pure  water.     In  this 
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way  he  found  the  colouring  particles  completely  taken  Ot  Simple 
up  ;  that  the  liquor  had  become  quite  colourlels,  and  .  tooms. 
that  the  cloth  had  received  a  durable  dye.  • 

198  "   It  is  remarkable,"   fays  Dr  Bancroft,  «'  that '?"g  "»- 
during  the  I  8th  century,  no  confiderable  improvement  "''"^'^■' 
has  been  made  in  the  proceis  for  dyeing  fcarlet  ;  a  cir- 
cumftance  which  is  the  more  extraordinary,  fince  the 
pre-eminent   luftre  and  coftly  nature  of  this  dye,  have 
rendered  it  an  objeft  of  particular  attention,  not  only 
to  dyers,  but  to  eminent  chemifts,  by  whole  refearches 
we  might  have  expefted  that  at  leall  every  obvious  im- 
provement  therein  would  have  been  long  fince  attain- 
ed."    To  attain  this  objeft,  this  ingenious  philolopher 
irrtituted    a  let  of  experiments,  about   the  year  1 786. 
Ha\  jng,  by  repeated  afTufions  of  boiling  water,  extrafl-  Dr  Ban- 
ed  thr-  whole  of  the  colouring  matter   from    powdered '^™!*'' '^''" 
cochlntral,  he  found  that  the  addition  of  a  little  potafli  P*^""*^""' 
to  the  feemingly  exhaulled  fediment,  and  a  frefli  qu.m- 
tity  of  boiling  water,  extrafled   a  new  portion   of  co- 
lourino  matter,  equal  to  about  one-eighth  of  what  had 
been  given  out  to  the  pure  water.     He  repeatedly  ex- 
trafled  tins  colouring  matter  by  means  of  potafh,  and 
afterwards   dyed   fmall  pieces  of  cloth  icarltt  with  it, 
which  he  found  fimilar   to  other  pieces  dyed  with  the 
more  foluble  colouring  matter  of  cochineal.     It  was  in 
the  ccurfe  of  tiiefe  inquiries  that  he  perceived  fcarlet  to 
be  a  compound  colour,  confifting  of  about  three-fourths 
of   pure    crimfon   or    rofe   colour,    and   one-fourth   of 
pure    bright   yellow.       He   conceived,  therefore,   that  Scarlet  a 
when   the  natural   crimfon   of  the   cochineal  is   made '^"'"P""'"' 
fcarlet,   by  the  ufual   proceis,  there  roufl  be  a   change  '^'''°"'^' 
produced,  equivalent  to   a  converfion  of  one-fourth  of 
the    colouring   matter   of  cochineal   fiom    its   natural 
crimfon  to  a  yellow  colour.     From  this   he   concludes 
that  there  might  be  a  great  laving  of  cochineal,  by  fub- 
ftitutingacheaperfubflance,  whichat  thciame  time  might 
yield  a  belter  yelhnv  colour.      It  was  tlicretore  his  ob- 
jeft  to  combine  with  this  ciimfon  or  role  colour,  a  fuit- 
able  portion  of  a  lively  golden  yellow,  capable  of  be- 
ing permanently  fixed,  and  retltfled  by  the  fame  bafis. 
Such  a  yellow  he   had  dilcoveicd   in   quercitron   bark, 
[(juerciis   nigra,   Lin.)    which   will   be   afterwards    de- 
fcribedj  and  it   had  the   advantage,  not  only  of  being 
the  brighteft,  but  alfo  the  cheapell  of  all  the  yellows, 
which  he  had  tried. 

199.  With  the  view  of  dimlnifhing  the  quantity  of 
cochineal  employed,  in  producing  a  fcarlet  dye,  Dr 
Bancroft  made  a  number  of  experiments  under  the  au- 
thority of  government.  In  thefe  cxpr-riments,  the 
mordant  ufed  was  the  ordinary  dyers  fpirit,  or  the  ni- 
tro-murlate  of  tin  ;  but  he  found  that  they  were  not 
attended  with  the  advantages  which  he  expefled.  In 
fome  of  his  earlied  experiments,  he  obferves,  that  the 
folution  of  tin  by  means  of  fulphuric  acid  deflroyed 
the  cochineal  colourj  and  this  naturally  led  him  to  re- 
jeft  the  ufe  of  this  acid,  till  accident  brought  him  to 
diffolve  a  quantity  of  tin  in  muriatic  acid,  combined 
with  one-fourth  of  fulphuric  acid.  The  application  of 
this  folution  in  dyeing,  was  not  accompanied  with  the 
corrofive  effefls  of  the  muriate  and  nitro-muriate  which 
he  had  employed  in  the  experiments  above  alluded  to, 
and  which  proved  unfuccefsful.  After  trying  different 
proportions  of  thefe  acids,  he  found  the  following  to 
anfvver  beft.  In  a  mixture  of  zlbs.  of  fulphuric  acid 
of  the  ordinary  ftrength,  and  about  jibs,  of  muriatic 

acid, 
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3f  Simple  acid,  he  diffolveJ  about  14  oz.  of  tin.  The  muriatic 
Colours,  apid  is  firfl  poured  on  a  large  quantity  of  granulated 
"     »  tin,  in  a  large  glafs  receiver,  and  the  fulphuric  acid  is  then 

flowly  added.  The  iolution  is  more  rapidly  promoted 
by  means  of  a  fand  heat,  but  it  will  take  place  in  the 
cold,  requiring  only  a  greater  length  of  time. 
This  murio-fulphate  of  tin  is  tranfparent  and  colour- 
iefs,  and  may  be  kept  for  feveral  years  without  any 
precipitation.  It  produces  twice  the  effeft  of  the 
dyers  fpirit,  at  lefs  than  one-third  of  the  expence,  and 
raifes  the  colours  not  only  more  than  the  dyers  fpirit, 
but  alfo  full  as  much  as  the  tartrate  of  tin,  without 
converting  the  crimfon  of  cochineal  to  a  yellowilh 
{hade. 
If  Ban-  200.  In  the  ufe  of  this  folution  of  tin  as  a  mordant, 

roft's  pro-  fQ  produce  the  compound  fcarlet  colour  with  the  co- 
chineal  crimfon  and  quercitron  yellow,  Dr  Bancroft 
recommends  the  following  procefs.  "  Nothing,"  fays 
he,  "  is  neceflary  but  to  put  the  cloth,  fuppo<e  loolb. 
weight,  into  a  proper  tin  veffel,  nearly  filled  with 
water,  in  which  about  eight  pounds  of  the  muuo-fnl- 
phuric  folution  of  tin  have  been  previoufly  mixed,  to 
make  the  liquor  boil,  turning  the  cloth  as  ufual  through 
it,  bv  the  winch,  for  a  quarter  of  an  hour  ;  then  turn- 
ing the  cloth  out  of  the  liquor,  to  put  into  it  about 
four  pounds  of  cochineal,  and  two  pounds  and  a  half 
of  quercitron  bark  in  poivder,  and  having  mixed 
them  well,  to  return  the  cloth  again  into  the  liquor, 
making  it  boil,  and  continue  the  operation  as  ufual 
until  the  colour  be  duly  raifed,  and  the  dyeing  liquor 
exhaurted,  which  will  be  the  cafe  in  about  fifteen  or 
twenty  minutes  ;  after  which  the  cloth  may  be  taken 
out  and  rinfed  as  ufual.  In  this  way  the  time,  labour, 
and  fuel,  necelTary  for  filling  and  heating  the  dyeing 
veffel  a  fecond  time,  will  be  faved  ;  the  operation 
finidied  much  more  fpeedily  than  in  the  common  way; 
and  there  will  be  a  faving  of  all  the  tartar,  as  well  as 
of  two-thirds  of  the  coft  of  fpirit,  or  nitro-muriatic  fo- 
lution of  tin,  which  for  dyeing  loolb.  of  wool,  com- 
monly amounts  to  los  ;  whereas,  81b.  of  the  murio- 
fulphuric  fokuion  will  only  coft  about  3s.  There  will 
be  moreover  a  faving  of  Rt  leaft  one-fourth  of  the  co- 
chineal ufiially  employed,  (which  is  generally  comput- 
ed at  the  rate  of  one  ounce  for  every  pound  of  cloth,) 
and  the  colour  produced  will  certainly  not  prove  in- 
ferior in  any  refpeft  to  that  dyed  with  much  more  ex- 
pence  and  trouble  in  the  ordinary  way.  When  a  rofe- 
colour  is  wanted,  it  may  be  readily  and  cheaply  dyed 
in  this  way,  only  omitting  the  quercitron  bark,  in- 
ftead  of  the  complex  method  now  praftifed  of  firft  pro- 
ducing a  fcarlet,  and  then  changing  it  to  a  rofe  by  the 
volatile  alkali  contained  in  dale  urine,  fet  free  or  de- 
compofed  by  potalh  or  by  lime  :  and  even  if  any  one 
Ihould  ftill  unwifely  choofe  to  continue  the  praflice  of 
dyeing  fcarlet  without  quercitron  batk,  he  need  only 
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employ  the  ufual  proportions  of  tartar  and  cochineal.  Of  Simple 
with  a  fuitable  quantity  of  the  murio-fulphate  of  tin,  ,  f^"'"""-  _ 
which,  whilft  it  cofts  fo  mucli  lefs,  will  be  more  effcc-  ' 

tual  than  the  dyers  fpirit. 

201.  "  Several  hundreds  of  experiments  warrant  mySavinjrot 
aflertion,  that    at    leaft  a   fourth  part  of   the  cochineal  "^fcl"'"'*'' 
generally  employed  in  dyeing  (icarlet,  may  be  faved  by 
obtaining    fo   much  yellow   as  is   neceff.iry  to  compofe 

this  colour  from  the  quercitron  bark  ;  and  indeed  no- 
thing can  be  more  felf-evident,  than  that  fuch  an  ef- 
feft,  cceleris  paribus,  ought  necelTarily  to  refult  from 
this  combination  of  different  colouring  matters,  fuited 
to  produce  the  compound  colour  in  queftion.  Let  it 
be  recolleiled  that  the  cochineal  crimlbn,  though  ca-- 
pable  of  being  changed  by  tartar  towards  the  yellow 
hue  on  one  hand,  is  alfo  capable  by  other  means  of  be- 
ing changed  towards  a  blue  on  the  other,  and  of  there- 
by producing  a  purple  without  indigo  or  any  other 
blue  colouring  matter :  yet  I  am  confident  that  nobody 
would  believe  a  pound  of  cochineal  fo  employed  capa- 
ble alone  of  dyeing  as  much  cloth,  of  any  particular 
fhade  of  purple,  as  might  be  dyed  with  it,  if  the  whole 
of  its  colouring  matter  were  employed  (olely  in  furnilh- 
iug  the  crimfon  part  of  the  purple,  whilft  the  othuT 
(blue)  part  thereof  was  obtained  from  indigo.  To 
fay  that  a  pound  of  cochineal  alone  could  produce  as 
much  effeft  or  colour  as  a  pound  of  cochineal 
and  a  pound  of  indigo  together,  would  be  an  im- 
probability much  too  obvious  and  palpable  for  hu 
man  belief;  and  there  certainly  would  be  a  fimilar 
improbability  in  alleging,  that  a  pound  of  cochineal, 
employed  in  giving  another  compound  colour  (karlet), 
could  alone  produce  as  much  effefl  as  a  pound  of  co- 
chineal and  a  pound  of  quercitron  bark,  when  the  co- 
lour of  this  lafl  was  employed  only  in  furnilhing  one 
of  the  component  parts  of  the  fcarlet,  for  which  a  con- 
fiderable  portion  of  the  colouring  matter  of  the  cochi- 
neal muft  otherwife  have  been  expended,  which  cer- 
tainly happens  in  the  new  mode  of  dyeing  fcarlet,  be- 
caufe  the  colour  produced  with  an  addition  of  the 
quercitron  yellow  inclines  no  more  towards  a  yellow, 
than  the  fcarlet  produced  by  yellowing  a  part  of  the 
cochineal  colour  in  the  ufual  method  with  taitar.  I 
retain,  therefore,  at  this  moment,  as  much  confidence 
as  I  ever  had  in  the  reality  and  importance  of  my  pro- 
pofed  improvements  in  this  refpeft  (h.) 

202.  "  The   fcarlet  compofed  of  cochineal  crimfon  Advanta. 
and   quercitron  yellow,  is  moreover  attended  with  thisg^*°ftWs 
advantage,  that  it  may  be  dyed    upon  wool   and  wgol-P'^'"-^ '• 
len  yarn  without  any  danger  of  its  being  changed  to  a 

rofe  or  crimfon,  by  the  procefs  of  fulling,  as  always 
happens  to  fcarlet  dyed  by  the  ufual  means.  This  lafl 
being  in  faft  nothing  but  a  crimfon  or  rofe  colour,  yel- 
lowed by  fome  particular  aftion  or  effeft  of  the  tartar, 
is  liable  to  be  made  crimfon  again  by  the  application  of 

many 


(h)  "  Of  the  benefit  which  I  formerly  expefted  to  obtain  by  employing  potafli  to  extraft  a  part  of  the  co- 
chineal colour,  which  water  alone  did  not  appear  capable  of  extrafting,  it  mufl  be  remarked  that  I  have  fome 
time  fince  coavinced  myfelf  of  its  being  an  illufion  ;  for,  by  repeated  trials,  I  have  found  that  the  folid  parts  of 
powdered  cochineal  remaining  after  it  has  been  boiled  with  the  folution  of  tin,  as  in  the  common  dyeing  pro- 
cefs, yield  no  colour  worth  notice,  upon  the  application  of  potafh,  the  folution  of  tin  enabling  the  water  to  ex- 
traft the  colour  fufficiently  ;  fo  that  in  truth  there  is  no  fuch  wade  of  cochineal  colour  as  I  h-id  fuppofed  in  the 
ufual  way  of  employing  that  drug." 
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many  chemical  agents,  (which  readily  overcome  the 
changeable  yellow  produced  by  the  tartar,)  and  parti- 
cularly by  Calcareous  earths,  i'oap,  alkaline  falts,  &c. 
But  where  the  cochineal  colouring  matter  is  applied 
and  fixed  merely  as  a  crimfon  or  rofe  colour,  and  is 
rendered  fcarlet  by  fuperndding  a  very  permanent 
quercitron  yellow,  capable  of  refilling  the  ftrongell 
acids  and  alkalies,  (which  it  does  when  dyed  with  fo- 
lutions  of  tin,)  no  fuch  change  can  take  place,  becaufe 
the  cochinenl  colour  having  never  ceafed  to  be  crimfon, 
cannot  be  rendered  more  fo,  and  therefore  cannot  fuf- 
fer  by  thofe  iraprefTions  or  applications  which  frequent- 
ly change  or  fpot  fcarlet  dyed  according  to  the  prefent 
praftice." 

203.  "  There  is  alfo  a  lingular  property  attending 
the  coinpound  fcarlet  dyed  with  cochineal  and  quer- 
citron batk  ;  which  is,  that  if  it  be  compared  with 
another  piece  of  fcarlet  dyed  in  the  ufual  way,  and 
both  appear  by  day-light  exaftly  of  the  fame  Ihade, 
the  former,  if  they  be  afterwards  compared  by  candle- 
light, will  appear  to  be  at  lead  feveral  (hades  higher 
and  fuller  than  the  latter  ;  a  circumflance  of  fome  im- 
portance, when  it  is  confidered  how  much  this  and 
other  gay  colours  are  generally  worn  and  exhibited 
by  candle-light  during  a  confiderable  part  of  the 
year." 

204.  "  To  illuftrate  more  clearly  the  effefts  of  the 
murio-fulphuric  folution  of  tin  with  cochineal  in  dye- 
ing, I  fhall  ftate  a  very  few  of  my  numerous  ex- 
periments therewith  ;  obferving,  however,  that  they 
were  all  feveral  times  repeated,  and  always  with  fimi- 
lar  efFefts. 

"  irt,  I  boiled  one  hundred  parts  of  woollen  cloth  in 
water,  with  eight  parts  of  the  murio-fulphuric  folution 
of  tin,  during  the  fpace  of  ten  or  fifteen  minutes  ;  I 
then  added  to  the  fame  water  four  parts  of  cochineal, 
and  two  parts  and  a  half  of  quercitron  bark  in  powder, 
and  boiled  the  cloth  fifteen  or  twenty  minutes  longer  ; 
at  the  end  of  which  it  had  nearly  imbibed  all  the  co- 
lour of  the  dyeing  liquor,  and  received  a  very  good, 
even,  and  bright  fcarlet.  Similar  cloth  dyed  of  that 
colour  at  the  fame  time  in  the  ufual  way,  and  with  a 
fourth  part  more  of  cochineal,  was  found  upon  com- 
parifon  to  have  lomewhat  Tefs  body  than  the  former  ; 
the  effeft  of  the  quercitron  bark  in  the  firft  cafe  hav- 
ing been  more  than  equal  to  the  additional  portion  of 
cochineal  employed  in  the  latter,  and  made  yellow  by 
the  aiftion  of  tartar." 

"  2d,  To  fee  whether  the  tartrite  of  tin  would,  bcfides 
yellowing  the  cochineal  crimfon,  contribute  to  raife 
and  exalt  its  colour  more  than  the  murio-fulphate  of 
that  metal,  I  boiled  one  hundred  parts  of  cloth  with 
eight  parts  of  the  murio-fulphuric  folution,  and  fix 
parts  of  tartar,  for  the  fpace  of  one  hour  ;  I  then  dyed 
the  cloth,  unrlnfed,  in  clean  water,  with  four  parts  of 
cochineal,  ind  two  parts  and  a  half  of  quercitron  bark, 
which  produced  a  bright  aurora  colour,  becaufe  a 
double  portion  of  yellow  had  been  here  produced,  fiift 
by  the  quercitron  baik,  and  then  by  the  aftion  of 
tartar  upon  the  cochineal  colouring  matter.  To  bring 
back  this  aurora  to  the  icarlet  colour,  by  taking  away 
or  changing  the  yellow  produced  by  the  tartar,  I  di- 
vided the  cloth  whllft  unrinfed  into  three  equal  parts, 
and  boiled  one  of  thcni  a  few  minutes  in  water  (lightly 
-impregnated  vrith  potafti  j  another  in  water  with  a  lit- 
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tie  ammoniac;  and  the  third  in  water  containing  a  very  Of  Simple 
little  powdered  chalk,   by  which  all  the  pieces  became    Colour?. 
fcarlet  ;  but  the  two  laft   appeared  fomewhat   brighter  ^~^       "* 
than  the  firll,   the  ammoniac    and    chalk   having   each 
rofed  the  cochineal  colour  rather  more  advantageoully 
than    the    potafli.       The    beft  of  thefe,    however,    by 
comparlfon,    did     not   ieem    preferable   to    the    com- 
pound fcarlet  dyed  without  tartar,   as  in  the  preceding 
experiment  ;  confequently   this   did   not  feem   to  exalt 
the  coclilneal   colour  more   than  the  murio-fulphate  of 
tin  ;   had  It   done  fo,  the   ufe    of  it  in    this  way  would 
have  been  eafy,  without  relinquilhing  the  advantages  of 
the  quercitron  yellow.*' 

"  3d,  I  boiled  one  hundred  parts  of  woollen  cloth 
with  eight  parts  of  the  murio-fulphuric  folution  of  tin, 
for  about  ten  minutes,  when  I  added  four  parts  of  co- 
chineal in  powder,  which  by  ten  or  fifteen  minutes 
more  of  boiling,  produced  a  fine  crimfon.  This  I 
divided  into  two  equal  parts,  one  of  which  I  yellowed 
or  made  fcarlet  by  boiling  it  tor  fifteen  minutes  with  a 
tenth  of  its  weight  of  tartar  in  clean  water  ;  and  the 
other,  by  boiling  it  with  a  fortieth  of  its  weight  of 
quercitron  bark,  and  the  fame  weight  of  murio-ful- 
phuric folution  of  tin  ;  fo  that  in  this  laft  cafe  there 
was  an  addition  of  yellow  colouring  matter  from  the 
bark,  whillf  in  the  former  no  fuch  addition  took  place, 
the  yellow  necefiary  for  producing  the  fcarlet  having 
been  wholly  gained  by  a  change  and  diminution  of 
the  cochineal  crimfon  ;  and  the  two  pieces  being  com- 
pared with  each  other,  that  which  had  been  rendered 
fcarlet  by  an  addition  of  quercitron  yellow,  was,  as 
might  have  been  expefted,  feveral  (hades  fuller  than 
the  other." 

"  4th,  I  dyed  one  hundred  parts  of  woollen  cloth 
fcarlet,  by  boiling  it  firft  in  water  with  eight  parts  of 
murio-fulphate  of  tin,  and  twelve  parts  of  tartar,  for 
ten  minutes,  and  then  adding  five  parts  of  cochineal, 
and  continuing  the  boiling  for  fifteen  minutes.  This 
fcarlet  cloth  I  divided  equally,  and  made  one  part 
crimfon,  by  boiling  it  with  a  little  ammoniac  in  clean 
water  ;  after  which  I  again  rendered  it  fcarlet,  by 
boiling  it  in  clean  water,  with  a  fortieth  of  its  weight 
of  quercitron  bark,  and  the  fame  weight  of  murio- 
fulphate  of  tin  ;  and  this  laft,  being  compared  with 
the  other  half,  to  which  no  quercitron  yellow  had 
been  applied,  was  found  to  poiTefs  much  more  colour, 
as  might  have  been  expefted.  A  piece  of  the  cloth, 
which  had  been  dyed  fcarlet  by  cochineal  and  quer- 
citron bark,  as  in  the  firft  experiment,  being  at  the 
fame  time  boiled  in  the  fame  water  with  ammoniac, 
did  not  become  crimfon,  like  that  dyed  fcarlet  with- 
out the  bark. 

205.  "  In  this  way  of  compounding  a  fcarlet  from 
cochineal  and  quercitron  bark,  the  dyer  will  at  all 
times  be  able,  with  the  utmoft  certainty,  to  produce 
every  polTible  ftiade  between  the  crimfon  and  yellow 
colours,  by  only  increafing  or  diminilhing  the  propor- 
tion of  bark.  It  has  indeed  been  ufual  at  times,  when 
fcarlets  approaching  nearly  to  the  aurora  colour  were 
in  fafliion,  to  fuperadd  a  fugitive  yellow  either  from 
turmeric,  or  from  what  is  called  young  fuftic  {^Rhus 
Cotinui)  ;  but  this  was  only  when  the  cochineal  co- 
lour had  been  previoufty  yellowed  as  much  as  po(rible 
by  the  ufe  of  tartar,  as  in  the  common  way  of  dyeing 
fcarlet ;  and  therefore  that  praftice  ought  not  to  be 
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Of  Simple  confounded  willi  my  improvenaent,  which  has  for  its 
Colours,    gbjeft   to    prechnle   the    lofs  of  any  part  of  the  cochi- 

~~^  neal  crimfon,   by  its  converlion  towards  yellow  colour, 

wliich  may  be  fo  much  more  cheaply  obtained  tlian  the 
quercitron  bark.  By  fuflicient  trials,  I  have  fatisficd 
myfelf  that  the  cochineal  colours,  dyed  with  the  mu- 
rio-fulphuric  folution  of  tin,  are  in  every  refpcfi:  at 
leaft  as  durable  as  any  which  can  be  dyed  with  any 
other  preparation  of  that  metal ;  and  they  even  feem 
to  withrtand  the  action  of  boiling  foap  fuds  fomewhat 
longer,  and  therefore  I  cannot  avoid  earneftly  recom- 
mending its  ufe  for  dyeing  rofe  and  other  cochineal  co- 
lours, as  well  as  for  compounding  a  fcarlet  with"  the 
quercitron  bark." 

206.  Dr  Bancroft  afterwards  tried  a  great  variety 
of  earthy  and  metallic  falls,  as  mordants,  for  the  pur^ 
pofe  of  fixing  the  colour  of  cochineal  on  wool ;  and  he 
found  that,  befides  the  metallic  oxides  and  lolutions, 
the  aluminous,  calcareous  and  filiceous  earths,  as  well 
as  magnefia  and  barytes,  might  be  employed  with  dif- 
ferent fuccefs  in  dyeing  with  the  colouring  matter  of 
cochineal  :  but  for  the  detail  of  thefe  experiments 
which  he  has  given,  we  refer  our  readers  to  the  trea- 
tife  itfelf  *. 

207.  To  produce  different  (hades  of  fcarlet,  and  th« 
other  colours  which  are  derived  from  it,  all  that  is  ne- 
ceflfary,  is  to  vary  the  proportions  of  cochineal,  tartar, 
and  folution  of  tin  ;  and  for  the  fliadcs  which  incline 
moft  to  yellow,  the  addition  of  quercitron  bark,  or 
fuftic,  is  requifite.  The  ufe  of  the  tartar  is  to  deepen 
the  colour,  and  the  folution  of  tin  produces  3  (hade  of 
orange.  When  the  (liade  of  colour  required  to  be 
communicated   to   the   (tu(F  is  light,  the  time  of  con- 

f  5;r/W/f/,  tinuing  the  procefs  muft  be  ihortened  f . 

ii-  194-  208.  Crimfon. — The   procefTes   which  are  employed 

to  dye  wool  a  crimfom  colour,  are  two.  The  fluff  is 
cither  dyed  crimfon  at  once,  or  the  crimfon  (liade  is 
communicated  to  it,  after  being  previoufly  dyed  of  a 
fcarlet  colour.  To  dye  crimfon  by  a  fingle  procefs, 
.  a  folution  of  two  ounces  and  a  half  of  alum,  and  an 
'  ounce  and  a  half  of  tartar  for  every  pound  of  fluff, 
is  employed  for  the  boiling,  and  the  fluff  is  afterwards 
to  be  dyed  with  an  ounce  of  cochineal.  It  is  ufual 
alfo  to  employ  folution  of  tin,  but  in  fmallcr  propor- 
tion than  for  dyeing  fcarlet.  The  procefl'es  employed, 
it  is  fcarcely  necefl'ary  to  obferve,  muft  vary,  accord- 
ing as  the  (hade  wanted  is  deeper  or  lighter,  or  more 
or  lefs  diftant  from  fcarlet.  Common  fait  is  alfo  em- 
ployed by  fome  in  the  boiling.  To  render  the  crim- 
fon deeper,  and  to  give  it  more  bloom,  archil  and  po- 
ta(h  are  frequently  ufed  ;  but  this  bloom,  it  ought  to 
be  obferved,  is  extremely  fugacious.  By  adding  tar- 
tar and  alum,  the  boiling  for  crimfon  is  fometimes  pre- 
pared after  a  fcarlet  reddening,  and  it  is  faid  that  the 
colour  poiTcffes  more  bloom,  when  both  the  boiling  and 
reddening  are  made  after  fcarlet,  than  when  the  crim- 
fon is  dyed  in  a  frefli  bath  prepared  on  purpofe.  In 
dyeing  thefe  colours,  the  wild  cochineal  may  be  em- 
ployed, but  as  it  contains  a  fraaller  proportion  of  co- 
louring matter,  the  quantity  muft  be  greater. 

ir  by  the  209.  Different  I'ubftances,  as  the  alkalies,  alum,  and 

:onverfion    earthy  falts   in   general,  convert  the   colour  of  fcarlet 

icarlet.    jg   crimfon,  which   is  the  natural  colour  of  cochineal. 

To  effeiS  thisj  the  fluff  previoufly  dyed  fcarlet  is  boiled 

for  -n  hour  in  a  folution  of  alum,  the  ftrength  of  which 
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is   to  be   regulated    by   the  depth   of  fliadc   required.  Of  Simply 
In  conducing  this   procefs,   it  is  neceffary  to  obferve,     Colours. 
that    water  impregnated  with    earthy  falts  has  a  confi-  ' 

dcrable  cfteft  in  varying  the  lliade  ;  fo  that  the  quan- 
tity of  alum  employed  mufl  be  proportioned  to  the 
purity  of  the  water.  Hellot  tried  foap,  foda,  potaih, 
and  fome  other  fubftances,  and  although  they  produ- 
ced the  crimfon,  yet  it  was  of  a  deeper  (hade,  and  had 
lefs  luftre,  than  what  was  produced  by  means  of  alum. 
Ammonia  produced  a  good  eft'edl  ;  but  from  its  great 
volatility,  a  confiderable  proportion  muft  be  put  into 
the  bath,  moderately  heated,  with  a  little  fal  ammo- 
niac, and  an  equal  quantity  of  potafh.  By  this  pro- 
cefs the  fluff  became  of  a  bright  rofy  colour,  and  thus 
rendered  a  fmaller  quantity  of  cochineal  ncceffary. 
Poerner  direfls  the  fluff  previoufly  dyed  Icarlet,  to  re- 
main 34  hours  in  a  cold  folution  of  fal  ammoniac  and 
potafli. 

210.  To  produce   crimfons,   as   well    as   fcarlets,  inHalf-grain 
half  grain,  madder   is   to   be   fubflituted   for  half  the'^"'"'°"» 
quantity  of  the  cochineal;  or  in  other  proportions,  ac- 
cording   to   the  (hade   defired.      The   fame   boiling  is 

given  as  for  Icarlet  in  grain,  and  the  other  parts  of  the 
procels  are  to  be  condufted  as  for  reddening  the  fcar- 
let or  crimfon.  Even  the  common  madder  red  affumes 
a  greater  degree  of  luftre,  when  the  boiling  is  made 
after  a  reddening  for  fcarlet  t.  ^  ^^"^  "• 

3.  Of  the  Procejfes  for  dyeing  Si/k  Red. 

211.  Madder  red. — The  colour  which  is  obtained  ^'^^'''^nl- 
from  madder  does  not  poffefs  fnfficient  brightnefs  for  P^'p^'""" 
dyeing  filk.      We  (hall  here,  however,  defciibe  fomej^r 

of  the  proceffes  which  are  employed  for  this  purpofe. 
That  of  De  la  Folie,  is  the  following.  Half  a  pound 
of  alum  is  to  be  diffolved  in  each  quart  of  hot  water, 
and  two  ounces  of  potafli  are  afterwards  to  be  added. 
When  the  effervefcence  has  ceafed,  and  the  liquor  has 
become  clear,  the  filk  mufl  be  kept  in  it  for  two  hours, 
after  which  it  is  to  be  waflied,  and  put  into  the  mad- 
der bath.  The  filk  which  is  dyed  in  tlJs  way  be- 
comes more  beautiful  by  means  of  the  foap  proof. 
The  procefs  of  Scheffer  is  fomewhat  different.  For 
each  pound  of  fcoured  filk,  he  directs  a  folution  of 
four  ounces  of  alum,  and  fix  drams  of  chalk  to  be 
prepared.  When  the  iediment  has  formed,  the  folu- 
tion is  to  be  decanted,  and  having  become  quite  cold, 
the  filk  is  immerfed  in  it,  and  left  for  i8  hours.  It 
is  then  taken  out,  and  dried,  and  afterwards  dyed 
with  an  equal  weight  of  madder.  The  colour  thus 
obtained  is  of  a  dark  (hade.  Mr  Gulicbe  defcribes 
another  procefs.  For  every  pound  of  filk  he  propofes 
a  bath  of  four  ounces  of  alum  and  one  ounce  of  folu- 
tion of  tin.  When  the  liquor  has  become  clear,  it  is 
decanted,  and  the  filk  carefully  foaked  in  it  for  12 
hours,  after  which  it  is  to  be  immerfed  in  a  bath  with 
half  a  pound  of  madder  foftened  by  boiling,  with  an 
infufion  of  galls  in  white  wine.  The  bath  is  to  be 
kept  moderately  hot  for  an  hour,  and  then  made  to 
boil  for  two  minutes.  The  filk  being  tsken  from  the 
bath,  is  to  be  waflied  in  a  flrcam  of  water,  and  dried 
in  the  fun.  The  colour  thus  obtained  is  very  perma- 
nent. By  leaving  out  the  galls  it  is  clearer.  The 
brightnefs  of  the  firft  colour  may  be  confiderably  in- 
creafed,  by  paffmg  the  fluff  through  a  bftt'i  of  brazil- 
wood, to  which  one  ounce  of  folution  of  tin  is  added. 
3H  In 
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Of  Simple  In   this   way  the   colour   becomes  extremely  beautiful 
.  Colours,     anj  durable. 

p       (.  212.  Silk  is  fometimes  dyed  with  brazil  wood,  and 

with  Brazin''^  colour  thus  obtained  has  been  diftinguilhed   by  the 
wood.  name  of/hlfe  crim/on,  to  dillinguilli  it   from    the   more 

durable  colour  which  is  produced  by  cochineal.  The 
tilk,  after  being  boiled  with  fuap,  is  to  be  alumed.  It 
is  then  to  be  refrefhed  at  the  river,  a;id  dipped  in  a 
bath  more  or  Icfs  charged  with  brazil  juice,  aecording 
to  the  depth  of  ihade  required.  If  pure  water  be  em- 
ployed, the  colour  will  be  too  red  for  crimfon  ;  but  to 
remedy  this,  the  ftuff  may  be  paffed  through  a  weak  al- 
kaline folution,  or  a  little  alkali  may  be  added  to  the  bath, 
or  the  fluff  may  be  wafhed  in  hard  W'ater  till  it  has  ac- 
quired the  proper  fhade.  To  deepen  the  (hade  of  falfe 
crimfons,  or  dark  reds,  the  folution  of  logwood  is  added 
to  the  brazil  bath,  the  (ilk  being  previoufly  impregnated 
with  th?  latter  ;  or  a  liule  alkali  may  be  added,  accord- 
ing to  the  ihade  required. 

213.  The  crimfon  produced  by  cochineal  is  called 
grain  rrimfon,  to  diftinguifh  it  from  falfe  crimfon.  The 
filk,  being  well  cleanfed  from  the  ioap  at  the  river,  is 
to  be  immerfed  in  an  alum  liquor  of  the  full  ftrength, 
and  to  remain  for  a  night.     It  is  then  to  be  waftied, 
and  twice  beetled  at  the  river.     The   bath  is  prepared 
by  filling  a  long  boiler  two-thirds  with  water,  to  which 
are  added,  when  it  boils,  from  half  an   ounce   to  two 
ounces  of  powdered  white  galls  for  every  pound  of  lilk. 
When  it  has  boiled  for  a  few   moments,   from  two   to 
three  ounces  of  cochineal  alfo  powdered  and  fifted,  for 
every  pound  of  filk,  are   put   in,    and  afterwards  one 
ounce  of  tartar  to  every  pound   of  cochineal.     When 
the  tartar  is  diflolved,  one  ounce   of  folution  of  tin  is 
added  for  every  ounce  of  tartar.     In  the  preparation  of 
this  foljition  of  tin  the  following  proportions  are  recom- 
mended by  Macquer.      For  every  pound  of  nitric  acid 
two  ounces  of  fal  ammoniac,  fix  ounces  of  fine  grain  tin, 
and  twelve  ounces  of  water  are  employed.    When  thefe 
ingredients  are  mixed  together,  the  boiler  is  to  be  filled 
up  with  cold  water,  and  the  proportion  of  the  bath  for 
every  pound  of  filk  is  about  eight  or  ten  quarts  of  water. 
In  this  the  filk  is  immediately  immerfed,  and  turned  on 
the  winch,  till  it  appear  to  be  of  a  uniform  colour.    Tiie 
fire  Is  then  increafed,  and  the  bath  is  kept  boiling  for 
two  hours,  taking  care   to  turn  the  filk   occafionally. 
The  fire  is  afterwards  put  out,  and  the  filk  put  into  the 
bath,  where  it  is  allowed  to  remain  for  a  few  hours  lon- 
ger.    It  is  then  taken  out,  wnrtied  at  the  river,  twice 
beetled,  wrung,  and  dried.     Two  procefles  are  recom- 
mended by  Scheffer  and  Macquer.      In  that  of  the  for- 
mer,  a  greater  proportion  of  cochineal  is  employed  in 
the  dye-bath  j  but,  in  that  of  the  latter,  a  yellow  ground 
is  previoufly  communicated  to  the  filk.     The   colour 
which  is  thus  obtained  refills  the  aftion  of  foap,  and  is 
more  durable  than  that  which  is  produced  by  means  of 
carthamus. 

214.  To  obtain  other  fhades  of  red,  the  above  pro- 
ceffes  muft  be  varied.  If,  after  the  filk  has  been  wrung 
out  of  the  folution  of  tin,  it  is  deeped  for  a  night  in  a 
cold  folution  of  alum,  in  the  proportion  of  one  ounce  to 
a  quart  of  water,  wrung  and  dried,  then  wafhed  and 
boiled  with  cochineal,  it  will  only  appear  of  a  pale 
Joppy-ied.  poppy-colour  ;  but  a  fine  poppy-red  may  be  produced 
by  fteeping  It  twelve  hours  in  the  folution  of  tin,  di- 
luted 'With  eight  parts  of  water,  then  left  all  night  in 


-the  folution  of  alum,  wafted,  dried,  and  paffed  through  Of  Simple 
two  bulls  of  cochineal,  taking  care  to  add  to  the  fe-     '^•ol'urs. 
cond   bath  a  fmall   quantity   of  fulphuric    acid.     The  *~~v~--' 
lame  colour  may  be  produced  by  dyeing   the  filk   pre- 
vioufly  with   anotta,   and    then  pafl!ing  it   fucceffively 
ihtougli  a  number  of  baths   prepaied    i\ith   an   alka- 
line folution  of  carthamus,   to  which   lemon  juice  has 
been  added,  till  it  acquire  a   fine    cherry-colour.     To 
brighten  the  colour,  the  filk,   after  being  dyed,  may 
be    immerfed    in    hot    water    acidulated    with    lemon 
juice. 

21  J.  Other  ftiades  of  red,  as  a  cherry-red,  and  flefh- Cherry  red, 
red,  are  alfo  produced  by  means  of  cartliamus.  For  a  8«-c. 
cherry-ted,  it  is  not  neceffary  that  the  ftuflbe  previoufly 
dyed  with  anotta,  and  the  proportion  of  colouring 
matter  is  fmaller.  A  flcfli-red  colour  is  obtained  by 
adding  a  little  foap  to  the  bath,  which  has  the  efFeft  of 
foftening  the  colour,  and  of  retarding  the  aflion  of  the 
colouring  matter  on  the  ftuflf.  To  produce  dark  fliades, 
it  is  fometimes  ulual  to  mix  archil,  2nd  by  this  means 
the  expence  is  diminiflied. 

216.  Thofe  who    have   produced    a   colour   on  filk  Scarlet, 
which   comes  neareft   to   fcarlet,    Berthollet  obferves, 
begin  with  dyeing  the  filk  crimfon.     It  is  then  dyed 

with  carthamus,  and  laftly  it  is  dyed  yellow  without 
heat.  By  this  procefs  a  fine  colour  is  obtained  ;  but 
the  dye  of  the  carthamus  is  not  permanent,  as  it  is  de- 
ftroyed  by  the  aflion  ot  the  air,  and  the  colour  becomes 
deeper.  The  following  is  Dr  Bancroft's  procefs.  In  3 
folution  of  murio-fulphate  of  tin,  diluted  with  five  times 
its  weight  of  water,  the  filk  is  to  be  foaked  for  two 
hours  ;  and  after  being  taken  out,  it  is  to  be  wrung 
and  partially  dried.  It  is  then  to  be  dyed  in  a  bath 
prepared  with  four  parts  of  cochineal,  and  three  of 
quercitron  bark.  In  this  way  a  colour  approaching  to 
fcarlet  is  obtained.  To  give  the  colour  more  body,  the 
immerfion  may  be  repeated  both  in  the  folution  of  tin, 
and  in  the  dyeing  bath  ;  and  the  brightnels  of  the  fcar- 
let is  increafed  by  means  of  the  addition  of  carthamus. 
A  lively  rofe  colour  is  produced  by  omitting  the  quer-Rcfe.co, 
citron  bark,  and  dyeing  the  filk  with  cochineal  only  jlour. 
and  by  adding  a  large  propoition  of  water  to  the  co- 
chineal, a  yellow  (hade  is  obtained,  which  changes  the 
the  cochineal  to  the  compound  fcarlet  colour  •.  •  pfu.  ^f 

Perm,  Col, 

4.  Of  we  Procefs  for  dyeing  Cotton  ana  Linen  Red.      31  j 

217.  Madder  is  molt  commonly  employed  for  dye- Madder 
ing  cotton  and  linen  a  red  colour;  and  indeed  in  this  red. 
kind  of  dyeing  it  is  the  moft   uleful   of  all  colouring 
matters.     The  affinity  of  the  colouring  matter  of  mad- 
der  for   cotton   is  ftronger  than   for  linen  ;  but  it  has 

been  found  that  the  procefles  which  are  moft  luccefsful 
in  dyeing  the  one  are  the  moft  preferable  for  the  other. 
There  are  two  kinds  of  madder  reds  :  the  one  is  called 
fiwple  madder  red  j  and  the  other,  which  is  much 
brighter,  has  been  diflinguilhed  by  the  name  of  Turltey 
ox  Adrianoph  red,  becaufe  it  comes  from  the  Levant, 
and  has  rarely  been  equalled  in  brightnefs  and  perma- 
nency. In  communicating  this  beautiful  red  colour 
to  cotton,  by  means  of  madder,  a  great  many  ufelefs 
and  ridiculous  diicflions  have  been  given.  Accord- 
ing to  fome  procefTes,  the  period  of  a  month  is  fcarce- 
ly  fufhiient  to  finilh  all  the  operations  which  are 
confidered  as  indifpenfibly  necelTary  for  obtaining  this 
dye. 

ai8. 


p 


Chap. 

of  Simijle 
Colours. 


Mordants 
for  madder 
red. 


tjfes  of  gal- 
ling. 


Praftical 
remarks. 


Alum  as  n 
nordant. 


I.  DYE 

218.  The  principal  mordants  which  are  employed  in 
dyeing  cotton  with  madder,  are  oil,  gall-nuts,  and 
alum.  The  colouring  matter  of  madder  cannot  be  fix- 
ed on  cotton,  till  the  latter  has  been  impregnated  with 
oil.  A  cold  foapy  liquor  is  formed  by  a  combination 
of  oil  and  a  weak  folution  of  foda.  By  the  ufe  of  this 
alkaline  ley  the  oil  is  diluted  and  divided,  and  can  be 
eafily  and  equally  applied  to  all  the  parts  of  the  cot- 
ton. According  to  Chaptal,  potalh  produces  the  fame 
effefl  a?  foda  ;  and  attention  to  this  is  of  fome  impor- 
tance, from  the  difference  of  price  of  the  two  fub- 
ftances.  All  kinds  of  foda  or  oil  are  not  fit  for  this 
preliminary  preparation.  The  foda  rauft  be  in  the 
cauftic  ftate,  and  its  caufticity  muft  be  the  effeft  of 
calcination  ;  becaufe  if  it  has  been  rendered  caullic  by 
means  of  lime,  it  becomes  of  a  brown  colour.  The 
foda  alfo  ftiould  contain  little  muriate,  for  when  this 
neutral  fait  prevails,  the  combination  of  the  oil  and 
the  foda  is  greatly  retarded.  The  mofl  proper  oil  is 
Oot  of  a  fine  kind,  but  that  which  contains  a  large 
portion  of  the  extraftive  principle.  As  the  ley  of  fo- 
<ia  is  only  employed  for  the  purpofe  of  diluting  and 
conveying  the  oil  equally  to  all  the  parts  of  the  cot- 
Ion,  there  murt  be  a  perfeft  combination  of  the  oil 
and  the  foda.  Indeed  this  is  of  fo  much  importance, 
that  many  place  the  whole  fecret  of  a  ftrong  colour 
in  the  choice  of  good  oil  and  foda.  From  this  it  fol- 
lows, that  the  oil  (hould  be  in  excefs,  otherwife  it  would 
abandon  the  fluff  in  walhing,  and  the  colour  would  re- 
main dry. 

219.  The  cotton,  being  impregnated  with  oil,  is 
fubjedled  to  the  operation  of  galling.  The  ufe  of  gall- 
nuts  is  attended  with  feveral  advantages.  1.  The  gal- 
lic acid  which  thev  contain  decompofes  the  faponace- 
ous  liquor  with  which  the  cotton  is  impregnated,  and 
fixes  the  oil  on  the  ftuff.  2.  The  other  properties 
which  the  galls  poflefs,  predifpofe  the  cotton  to  receive 
the  colouring  matter.  3.  The  aftringent  principle 
unites  with  the  oil,  and  forms  with  it  a  compound, 
ivhich  on  drying  becomes  black,  is  not  very  foluble  in 
water,  and  has  a  ftrong  affinity  with  the  colouring  mat- 
ter of  madder. 

220.  From  thefe  principles  fome  praflical  obferva- 
tions  may  be  deduced,  i.  Gall  nuts  furnifh  the  moft 
proper  aftringent  matter  for  this  kind  of  dye.  2.  To 
effeft  a  fpeedy  and  perfeft  decompofition,  the  galls 
ought  to  be  ftrained  as  hot  as  poftible.  3.  The  galled 
cotton  (hould  be  fpeedily  dried,  for  otherwife  it  might 
alTume  a  black  colour,  which  tvould  injure  the  bright, 
nefs  of  the  red.  4.  The  procefs  of  galling  (hould  be 
performed  in  dry  weather,  becaufe  when  the  weather 
is  moift,  the  aftringent  principle  produces  a  black  co- 
lour, and  dries  (lowly.  5.  The  cotton  fhould  be  prelT- 
ed  together  with  great  care,  that  the  decompofition 
may  be  equally  efFefted  at  every  point  of  the  furface. 
6.  It  is  necelTary  to  attend  te  the  proportion  betivecn 
the  gall  nuts  and  the  fuap,  for  if  the  former  predomi- 
nate, the  colour  is  black,  and  if  the  foap  is  in  excefs, 
the  portion  of  oil  uncombined  with  the  aftringent 
principle  cfcapes  in  the  waflungs,  and  impoverifhes  the 
colour. 

221.  Alum  is  alfo  employed  as  a  mordant  in  dyeing 
cotton  red.  Tliis  fubftance  not  only  heightens  the  red 
of  madder,  but  contributes  alfo,  by  its  decompofition, 
end  the  fixation  of  its  alumina,  to  give  folidity  to  the 
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colour.  When  cotton,  alter  it  has  been  galled,  is  im- 
raerfed  in  a  folu.'jn  of  alum,  it  immediately  changes^ 
its  colour,  and  becomes  gray.  No  precipitate  appears 
in  tlie  baih,  becaufe  the  operation  takes  place  in  the 
tilTae  of  the  cloth  itfelf.  But  if  the  folution  of  alum  be 
employed  at  too  high  a  temperature,  part  of  the  galls 
efcapes  from  the  fluff,  and  the  decompofition  of  the 
alum  is  then  effefted  in  the  bath.  This,  vvhicli  fliould 
be  guarded  againft,  muft  obvioufly  diminifti  the 
proportion  of  the  mordant,  and  render  the  colour 
poorer. 

2  22.  This  mordant,  which  is  the   moft  complicated  Application 
known  in  dyeing,  requites  great  attention  in  its  appli-  °^  '''*  nior  • 
cation.     In  this,   indeed,  confifls  the  whole  difficulty   *"  ' 
of  dyeing  cotton   a   madder  or   Turkey  red.     In  this 
mordant  there  is  a  combination  of  three  principles,  oil, 
the  aftringent  principle,  and  alumina  ;  and  on  their  pro- 
per  combination,    the    perfeftion    of   the    colour  de- 
pends.    When    any    one  of  them    is  employed   fepa- 
rately,  the  colour  is  neither  fo  bright,  nor  fo  complete- 
ly fixed. 

223.  After  thefe   preliminary  obfervations,   we  (liali 
now  give  a  fuller  detail  of  fome  of  the  proceiTcs  which 

are  followed  in  dyeing  cotton  Turkey  red.  The  fol- Proceis  fof 
lowing  is  that  which  is  praftifed  at  Aftracan,  of  which  ''yein4  rid 
an  account  has  been  given  by  ProfeflTor  Pallas.  ^        '^' 

"  The  cotton  to  be  dyed  red  is  firft  walhed  exceed-  prepart- 
ingly  clean  in  running  water,  and,  when  the  weather  tion. 
is  clear,  hung  up  on  poles  to  dry.  If  it  does  not  dry 
before  the  evening,  it  is  taken  into  the  houfe,  on  ac- 
count of  the  faline  dews  fo  remarkable  in  the  coun- 
try around  Aftracan,  and  again  expofed  to  the  air 
next  morning.  When  it  is  thoroughly  dry  it  is  laid 
in  a  tub,  and  fi(li-oil  Is  poured  over  it  till  it  is  entirely 
covered.  In  this  ftate  it  muft  ftand  all  night,  but  in  the 
morning  it  is  hung  up  on  poles,  and  left  there  the 
whole  day  ;  and  this  procefs  is  repeated  for  a  week,  (o 
that  the  cotton  lies  feven  nights  in  oil,  and  is  expofed 
feven  days  to  the  atmofphere,  that  it  may  imbibe  the 
oil  and  free  Itfelf  from  all  air.  The  yarn  is  then  again 
carried  to  a  ftream,  cleaned  as  much  as  pofTible,  and 
hung  up  on  poles  to  dry. 

224.  "  After  this  preparation  a  mordant  is  made   of  The  mor- 
three  materials,   which  muft  give  the   grounds   of  the"'^°*- 
red  colour.     The  pulverized  leaves  of  the  fumach  are 

firft  boiled  in  copner  kettles  j  and  when  their  colouring 
matter  has  been  fufficlently  extrafted,  fome  powdered 
galls  are  added,  with  which  the  liquor  muft  be  again 
boiled  ;  and  by  thefe  means  it  acquires  a  dark  dirty 
colour.  After  it  has  been  fufhciently  boiled  tf^e  fite 
is  taken  from  under  the  kettle,  and  alum  put  into 
the  liquor  yet  hot,  where  it  is  foon  diffolved.  The 
proportion  of  theiV,  three  ingredients  I  cannot  deter- 
mine with  futhcicnt  accuracy,  becaufe  the  dyers  m;.ke 
ufe  of  different  quantities  at  pleafure.  The  powder 
of  the  fumach  leaves  is  mcafured  into  the  kettle  with 
ladles ;  the  water  is  poured  in  according  to  a  gauge,  on 
which  marks  are  made  to  fliew  how  high  the  water 
muft  ftand  in  the  kettle  to  foak  fix,  eight,  ten,  Sec, 
puds  of  cotton  yarn.  The  galls  and  alum  are  added 
in  the  quantity  of  five  pounds  to  each  pud  of  cotton. 
In  a  word,  the  whole  mordant  muft  be  fufhciently 
yellow,  ftrong,  and  of  an  aftringent  tafte. 

225.  ♦'  As  foon  as  the  alum  is  dllTolved,  no  time  muft 
be  loft  in  order  that  the  mordant  may  not  be  fufTered 
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Of  Simple  to  Cool.  The  yam  is  then  put  into  hollow  blocks  of 
.  *^"'°"''^-  wood  ihaped  like  a  mortar,  into  each  of  which  fuch  a 
quantity  of  the  mordant  has  been  poured  as  may  be 
fuiKcient  to  moiften  the  yarn  ^vithout  any  of  it  being 
left.  As  foon  as  the  workman  throws  the  mordant  in- 
to the  mortar,  he  puts  a  quantity  of  the  yarn  into  it, 
and  preiTes  it  down  with  his  hand  till  it  becomes  uni- 
formly moiftened,  and  the  xvhole  cotton  yam  has 
ftruck.  By  this  it  acquires  only  a  pale  yellow  colour, 
which  howe%'er  is  durable.  It  is  then  hung  up  on  poles 
in  the  fun  to  dry,  again  waihed  in  the  ftreara,  and 
afterwards  dried  once  more. 

226.  "  By  the  yellow  dye  of  the  fumach  leaves,  the 
madder  dye  becomes  brighter  and  more  agreeable- j  but 
the  galls  damp  the  fuperiluous  yellow,  and  together 
with  the  alum  prepare  the  yarn  for  its  colour.  Some 
dyers  however  omit  the  ufe  of  thefe  leaves  altogether, 
■and  prepare  their  mordant  from  galls  and  alum  only, 
by  firft  boiling  the  galls  in  due  proportion  inth  the 
lequifite  quantity  of  water,  then  diifoh'ing  the  alum 
with  boiling  water  in  a  feparate  veffel,  afterwards  pour- 
ing both  liquors  together  into  a  tub,  and  fullering  the 
cotton  to  remain  in  them  an  hour,  or  an  hour  and  a 
half ;  after  which  it  is  dried  gradually,  then  waihed, 
and  again  dried  once  more.  By  this  procels  the  yarn 
acquires  a  dirty  reddilh  colour. 

227.  "  The  next  part  of  the  procefs  is  to  prepare 
the  madder  dye.  The  madder,  ground  to  a  fine 
powder,  is  fpread  out  in  large  troughs,  and  into  each 
trough  is  poured  a  large  cup  full  of  iheep's  blood, 
which  is  the  kind  that  can  be  procured  with  the  great- 
eft  facility  by  the  dyers.  The  madder  muft  be  ftrong- 
ly  mixed  in  it  by  means  of  the  hand,  and  then  Hand 
fome  hours  in  order  to  be  thoroughly  foaked  by  it. 
The  liquor  then  alTumes  a  dark  red  appearance,  and 
the  madder  in  boiling  yields  more  dye. 

228.  "  After  this  procefs  water  is  made  hot  in  large 
kettles,  fixed  in  brick-ivork  ;  and  as  foon  as  it  is  Tvarm 
the  prepared  red  dye  is  put  into  it,  in  the  proportion  of  a 
pound  to  every  pud  of  cotton.  The  dye  is  then  fufFer- 
ed  to  boil  ftrongly  ■,  and  ^vhen  it  is  boiled  enough,  which 
may  be  tried  on  cotton  threads,  the  fire  is  removed 
from  under  the  kettle,  and  the  prepared  cotton  is  de- 
pofited  near  it.  The  dyer  places  himfelf  on  the  edge 
of  the  brick-AVork  that  enclofes  the  kettle  ;  dips  the 
cotton  yarn,  piece  by  piece,  into  the  dye  •,  turns  it 
round,  backwards  and  forwards  ;  prefles  it  a  little  with 
his  hands  ;  and  lays  each  piece,  one  after  the  other,  in 
pails  Handing  ready  for  the  purpofe.  As  foon  as  all 
the  cotton  has  received  the  firft  tint,  it  is  hung  up  to 
dry  :  as  the  red,  however,  is  ftill  too  dull,  the  yam 
which  has  been  already  dyed  once,  and  become  dry,  is 
put  once  more  into  the  dyeing-kettle,  and  mull  be  left 
there  to  feethe  for  three  hours  over  a  ilrong  fire,  by 
which  it  acquires  that  beautiful  dark  red  colour  which 
is  fo  m.uch  efteemed  in  the  Turkey  yarn.  The  yam  is 
now  taken  from  the  dye  with  flicks  ;  the  fupertluous 
dye  which  adheres  to  it  is  Ihaken  ofFj  the  hanks  are 
put  in  order,  and  hung  up,  one  after  another,  to  dry. 
When  it  is  thoroughly  dry,  it  is  waihed  in  the  pure 
ilream  and  again  dried.     The  only  fault  of  the  Altra- 
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can  dyers  is,  that  the  colour  is  fometimes  brighter  and  Of  Simple 
fometimes   darker,  probably  becaufe   they  do  not   pay    Colours, 
futhcient  attention  to  the   proportions,  or  becaufe  the         ' 
madder  is  not  always  of  the  lame  goodnefs. 

229.  "  In  the  lalt   place,   the  above-mentioned  foda  Boiling  in 
(kalakar)  is  dilVolved  with  boiling  water  in  tubs  deilin- l<-7  offoda» 
ed  for  that  purpofe,  and  it  is  ufual  here  to  alloiv  Uvenly 

pounds  of  foda  to  forty  pounds  of  cotton,  or  half  the 
weight.  Large  earthen  jars,  which  are  made  in  Perfia 
of  very  ftrong  clay,  a  yard  and  a  half  in  height,  al- 
moft  five  fpans  wide  in  the  belly,  and  ending  in  a  neck 
a  Ipan  and  a  half  in  diameter,  enclofed  by  means  of  ce- 
ment in  brick-work  over  a  fire-place,  in  fuch  a  manner 
that  the  necks  only  appear,  are  filled  with  the  dyed 
cotton  yam.  The  ley  of  diflblved  foda,  which  is 
blackilh  and  very  fliarp,  is  then  poured  over  it  till  the 
jars  be  filled  ;  and  fome  clean  rags  are  preffed  into 
their  mouths,  that  the  uppermoft  ikains  of  yarn  may 
not  lie  uncovered.  A  fire  is  then  made  in  the  fire-place 
below,  and  continued  for  24  hours  ;  and  in  the  mean 
time  the  fteara  \vhich  arifes  from  the  jars  is  feen  col- 
ledled  among  the  rags  in  red  drops.  By  this  boiling 
the  dye  is  iHll  more  heightened,  and  is  made  to  ftrike 
completely  ;  every  thing  fuperriuous  is  removed,  and 
all  the  fat  matter  which  Hill  adheres  to  the  yarn  is 
waflied  out  :  nothing  more  is  then  necelTary  for  com- 
pleting the  dye  of  the  yam  but  to  rinfe  it  well  feveral 
times  in  running  \vater,  and  then  to  dry  it. 

230.  "  That  the  dye  of  madder  might  be  made  very  The  fume 
penetrating  by  other  methods,  and  through  the  means  colour  by 
of  other  oily  and   refinous  fubftances,   is   (hewn  by  the  o'"^'' 
procefs  of  the  Tungufians  to  dye  horle,  goat's  and  rein- 
deer's  hair,    ivhich    they   ufe    for    ornamenting    their 
drefles,  of  a  beaiuiful  red  colour,  \vith  the  roots  of  the 
crofs-wort,    or   northern   madder    (^ga/ium),    and   nar- 
ro^v-leaved  woodroof  {afperula  tin  dorm),  which  have  a 
refemblance  to   thole  of  madder.     They  boll  the  frelh 

or  dried  roots  with  about  the  fame  quantity  of  agaric 
[agaricus  officinaruni),  which,  as  is  \vell  known,  is 
abundant  in  refinous  gummy  particles,  and  is  ufed  by 
the  people  of  .lakut  inllead  of  ioap  j  they  then  lay  In  it 
the  white  hair  which  they  wiih  to  dye,  and  fuifer  it  to 
feethe  llowly  until  it  be  fufficiently  red.  Cotton  cloth 
is  dyed  with  madder  at  Aftracan  in  the  fame  manner  : 
but  many  purfue  a  fraudulent  procefs,  by  dyeing  with 
red  wood,  and  then  fell  their  cloth  as  that  which  has 
been  dyed  in  the  proper  manner." 

23  1 .  The  proceffes  which  are  employed  in  the  Gre-  "^he  Gre- 
cian  manufaftories   for   dyeing   I'urkey  red,    as   they^'^™^" 
have   been   defcribed   by  C.  Felix,   in  a  memoir  in  the 
French   annals   of   chemiftry,    are   fomewhat   different 
from  the  above.    "  In  thefe  manufaftories,"  he  obferves, 
"  the  workmen  dye  at  one  time  a  mafs  of  Ikains  weigh- 
ing  thirty-five   occas  (k)  5   each   occa   being  equal  to 
about  fifty  ounces.      The  firll  procefs  is  that  of  clean-  Prepara= 
ing   the   cotton,   for   which  piurpofe  three  leys  are  em-*'""' 
ployed  \   one  of  foda,   another  of  alhcs,  and  a  third  of 
lime.      The  cotton  is  thrown  into  a  tub,  and  moiften- 
ed isith  the  liquor  of  the  three  leys  in  equal  quantities  j, 
it  is  then  boiled  in  pure  water,  and  wafhed  in  rurming 
water. 

232. 


(k)  Equal  to  1091b.  6oz. 


Secoiul 
bath. 


Chap.  I.  DYE 

Of  Sitiple  232.  "  The  fecond  batli  given  to  the  cotton  is  com- 
Colouis.  poffd  of  foda  and  Iheep's  dung  dilTolvcd  in  water.  To 
facilitate  the  folution,  the  foda  and  dung  are  pounded  in 
a  mortar.  The  proportions  of  thcfe  ingredients  em- 
ployed, are,  one  occa  of  dung,  fix  of  foda,  and  forty 
of  water.  When  the  ingredients  are  ^vell  mixed,  the 
liquor  exprefled  from  them  is  llraincd,  and  being  pour- 
ed into  a  tub,  fix  occas  of  olive  oil  are  added  to  it,  and 
the  whole  is  well  ilirred  till  it  becomes  of  a  whitilh 
colour,  like  milk.  The  cotton  is  then  befprinkled  with 
this  water,  and  when  the  ikains  are  thoroughly  moift- 
ened,  they  are  WTung,  prefl'ed,  and  expofcd  to  dry. 
The  fame  bath  mull  be  repeated  three  or  four  times, 
becaufe  it  is  this  liquor  which  renders  the  cotton  more 
or  lefs  fit  for  receiving  the  dye.  Each  bath  is  given 
with  the  fame  liquor,  and  ought  to  continue  five  or  fix 
hours.  It  is  to  be  obferved  that  the  cotton,  after  each 
bath,  muft  be  dried  without  being  ^valhed,  as  it  ought 
not  to  be  rinfed  till  after  the  lail  bath.  The  cotton  is 
then  as  white  as  if  it  had  been  bleached  in  the  fields. 

233.  "  The  bath  of  flieep's  dung  is  not  ufed  in  our 
manufaftories  (l)  ;  it  is  a  praftice  peculiar  to  the  Le- 
vant. It  may  be  believed  that  the  dung  is  of  no  utili- 
ty for  fixing  the  colours-,  but  it  is  kno\vn  that  this  fub- 
ftance  contains  a  great  quantity  of  volatile  alkali,  in  a 
difengaged  Hate,  ^vhich  has  the  property  of  giving  a 
rofy  hue  to  the  red.  It  is  therefore  probable  that  it 
is  to  this  ingredient  that  the  red  dyes  of  the  Levant  are 
indebted  for  their  fplendour  and  vivacity.  This  much, 
at  any  rate,  is  certain,  that  the  Morocco  leather  of  the 
Levant  is  prepared  with  dog's  dung  ;  becaufe  it  has 
been  found  that  this  dung  is  proper  for  heightening  the 
colour  of  the  black.  The  bath  of  dung  is  followed 
by  the  procefs  of  galling. 
Galling  ard  234.  "  The  galling  is  performed  by  immerfing  the 
alummg.  cotton  in  a  bath  of  ^varm  ivater,  in  which  five  occas  of 
pulverifed  gall-nuts  have  been  boiled.  This  operation 
renders  the  cotton  more  fit  for  being  faturated  ivith  the 
colour,  and  gives  to  the  dye  more  body  and  ilrength. 
After  the  galling  comes  almning,  which  is  performed 
t-s\ice,  with  an  interval  of  two  days,  and  which  confiils 
in  dipping  the  cotton  into  a  bath  of  water  in  which 
five  occas  of  alum  have  been  infufed,  mixed  with  five 
occas  of  water  alkalized  by  a  ley  of  foda.  The  alum- 
ing  muft  be  perfomied  with  care,  as  it  is  this  operation 
which  makes  the  colouring'particles  combine  beft  with 
the  cotton,  and  which  fecures  them  in  part  from  the 
definitive  afllon  of  the  air.  When  the  fecond  alum- 
ing  is  finillied,  the  cotton  is  wrung  ;  it  is  then  preffed, 
and  put  to  foak  in  running  water,  after  being  inclofed 
ia  a  bag  of  thin  cloth. 
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235.  "  The  workmen  then  proceed  to  the  dyeing. —  Of  Simple 
To  compofc  the  colours  they  put  in  a  kettle  five  occas    Ciiiours. 
of  water   and   thirty-five   occas   of  a   root   ^vhich   the  p~7^|        ' 
Greeks  call  ali  zari,  or  painting  colour,  and  which  in     ^  "'^' 
Europe   is   known   under   the   name  of  madder.     The 
madder,  after  being  pulverifed,  is  moiilened  with  one 

occa  of  ox  or  Iheep's  blood.  The  blood  ftrengthens 
the  colour,  and  the  dole  is  increafed  or  lefTcned  accor- 
ding to  the  (hade  of  colour  required.  An  equal  heat  is 
maintained  below  the  kettle,  but  not  too  violent  ;  and 
^vhcn  the  liquor  ferments,  and  begins  to  grow  i\arni, 
the  fkains  are  then  gradually  immerfed,  before  the 
liquor  becomes  too  hot.  They  are  then  tied  with  pack- 
thread to  fmall  rods,  placed  croffwiie  above  the  kettle 
for  that  purpofe,  and  when  the  liquor  boils  well,  and 
and  in  an  uniform  manner,  the  rods  from  which  the 
Ikains  were  fufpended  are  removed,  and  the  cotton  is 
fuffered  to  fall  into  the  kettle,  ivhere  it  muft  remain 
till  t\vo-thirds  of  the  water  is  evaporated.  When  one- 
third  only  of  the  liquor  remains,  the  cotton  is  taken 
out  and  -vvalhed  in  pure  water. 

236.  "  The  dye  is  afterwards  brought  to  perfedion  AU-aline 
by  means  of  a  bath  alkalized  with   foda.     This  mani-b^th. 
pulation  is   the   moft  difficult  and  the  moft  delicate  of 

the  whole,  becaufe  it  is  that  which  gives  the  colour  its 
tone.  The  cotton  is  thrown  into  this  new  bath,  and 
made  to  boil  over  a  ftcady  fire  till  the  colour  aflumes 
tlie  required  tint.  The  whole  art  confifts  in  catcliing 
the  proper  degree  :  a  careful  workman,  therefore,  mull 
watch  ivith  the  utmoft  attention  for  the  moment  when 
it  is  neceffary  to  take  out  the  cotton,  and  he  will  ra- 
ther burn  his  hand  than  mifs  that  opportunity.  It 
appears  that  this  bath,  which  the  Greeks  think  of  fo 
much  importance,  might  be  fupplied  by  a  ley  of  foap  •, 
and  it  is  probable  that  faponaceous  water  would  give 
the  coloiu"  more  brightnefs  and  purity. 

237.  "  When  the  colour  is  too  weak,  the  Levantines  Methods  of 
know   how   to   ftrengthen   it   by  increafing  the  dofe  of  improving 
the  colouring  fubftances  ;  and  when  they  wifii  to  give''^'^  colour, 
it  brightnefs  and  fplendour,  they  employ  different  roots 

of  the  country,  and,  in  particular,  one  named  faffari, 
fpecimens  of  which  I  have  fent  to  France.  The  ali- 
zari,  which  is  the  principal  colourh\g  matter  employed 
in  the  Greek  dye-houfes,  is  coUetled  in  Natolia,  and 
is  brought  to  Greece  from  Smyrna  ;  forae  of  it  comes 
alfo  from  Cyprus  and  Mefopotamia.  The  fuperiority 
of  this  Levantine  plant  to  the  European  madder  is  ac- 
knowledged by  all  thofe  acquainted  with  the  art  of 
dyeing,  and  may  arife  from  two  caufes)  the  manner  in 
which  it  is  cultivated,  and  the  method  employed  for  its 
deficcation  (m)". 

238.  To 


(l)  The  French  manufaftories. 

(m)  "  The  chief  manufaftories,"  continues  our  author,  "^for  dyeing  fpun  cotton  red,  cftablilhed  in  Greece 
arc  in  Theifaly.  There  are  fome  at  Baba,  Rapfani,  Tournavos,  Larilla,  Pharfalia,  and  in  all  the  villages  fitua^ 
ted  on  the  fides  of  Ofla  and  Pelion.  Thefe  two  mountains  may  be  confidered  as  the  alembics  that  diflil  the 
etenial  vapours  vrith  which  Olympus  is  crowned,  and  which  diftribute  them  throughout  the  beautifiil  vallevs 
fituated  around  them.  Of  thefe  valleys,  that  of  Tempe  has  at  all  times  been  diftinguilhed  by  the  beauty  of  its 
fhady  groves  and  of  its  ftreams.  Thefe  ftreams,  on  account  of  their  limpidnefs,  are  very  proper  for  dyeing  ai.d 
fupply  water  to  a  great  number  of  manufaftories,  the  moft  celebrated  of  ivhich  are  thole  of  Ambelakia. 

"  Ambelakia,  on  account  of  the  activity  \\hich  prevails  in  it,  has  a  greater  refeinblance  to  a  town  of  Holland 
than  a  %allage  of  Turkey.  This  village,  by  its  induflry,  communicates  life  and  aflivity  to  all  the  neighbouring 
country,  and  gives   birth  to  an  immenfe  trade,  \vhich  connefts  Germany  with  Greece  in  a  tlioufand  wavs.     Its 

population, 
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238.  To  thefe  procelTes  we  Ihall  add  the  account 
of  another,  which  was  long  fuccefsfully  praftifed  at 
Glafgow  by  Mr  Papillon,  a  iiati\-e  of  France,  and 
i\as  coTimunicated  by  him,  for  a  fuitable  premium,  to 
the  commiffioners  and  trultees  for  manufactures  in  Scot- 
land, to  be  by  them  publiihed  for  the  benefit  of  the 
public,  at  the  end  of  a  certain  term  of  years.  This 
tranfaftion  took  place  in  1790,  and  the  period  having 
expired,  thetruftees  announced  it  to  the  public  in  1803. 
The  procels,  ^vhich  confifts  of  nine  different  fteps,  is  the 
following. 

Step  I. 

For  100  lib.  cotton  you  muft  have 
100  lib.  of  alicante  barilla, 

20  lib.  of  pearl  allies, 
100  lib.  quicklime. 

The  baiilla  is  mixed  ivith  fcft  water  in  a  deep  tub, 
which  has  a  fmall  hole  near  the  bottom  of  it,  flopped 
at  firfl;  with  a  peg. — This  hole  is  covered  in  the  infide 
i\ith  a  cloth  fupported  by  two  bricks,  that  the  a(hes 
may  be  prevented  from  running  out  at  it,  or  flopping 
it  up  while  the  ley  filters  through  it. 

Under  this  tub  is  another  to  receive  the  ley  ;  and 
•pure  water  is  repeatedly  paffed  through  the  firft  tub 
to  foi-m  lees  of  different  ftrengtli,  which  are  kept  fe- 
parate  at  firft  until  their  ftrength  is  examined.  The 
lirongeft  required  for  ufe  mull:  fivim  or  float  an  egg, 
•and  is  called  the  ley  of  fix  degrees  of  the  French  Hydro- 
meter, or  Pefeliqueur.  The  ^veaker  are  afterwards 
brought  to  this  ftrength,  by  pafling  them  through  frelh 
barilla.  But  a  certain  quantity  of  the  ^veak,  which  is 
of  2  degrees  of  the  above  hydrometer,  is  referved  for 
diflblving  the  oil,  and  gum,  and  the  fait,  which  are 
ufed  in  fubfequent  parts  of  the  procels.  This  ley  of  2 
degrees  is  called  the  weak  barilla  liquor,  the  other  is 
called  the  ftrong. 

DifTolve  the  pearl -aflies  in  10  pails,  of  4  gallons  each, 
of  foft  ^vater,  and  the  lime  in  1 4  pails. 

Let  all  the  liquors  ftand  till  they  become  quite  clear, 
and  then  mix  10  pails  of  each. 

Boil  the  cotton  in  tlie  mixture  five  hours,  then  walh 
it  in  running  water  and  dry  it. 

Step  II.     Bainhie,  or  Cray  Sleep. 
Take  a  fufticient   quantity    (20   pails)  of  the  ftrong 


barilla  water  in  a  tub,  and  dilTolve  or  dikite  in  t  2  pails  Oi  oimple 
full  of  fliecp's  dung,  then  pour  into  it   2  quart  bottles    Colours, 
of  oil  of  vitriol,  and  I  lib.  of  gum  arabic,  and  I   lib.  of         ' 
fal  ammoniac,   both  previoully  dilTolved  in   a   lufficient 
quantity  of  the  weak  barilla  water,  and  laflly,  25  lib  of 
olive  oil,  ivhich    has   been   previoufly  diflolved  or  well 
mixed  with  2  pails  of  the  weak  barilla  water. 

The  materials  of  this  fteep  being  well  mixed,  tramp 
or  tread  down  the  cotton  into  it,  until  it  is  well 
foaked  ;  let  it  fleep  24  hours,  and  then  wring  it  hard 
and  dry  it. 

Steep  it  again  24  hours,  and  again  wring  and  dry  it. 
Steep  it  a  third  time  24  hours,  alter  which  wring  and 
dry  it,  and  laflly  walh  it  well  and  di-y  it. 

Step  III.     T/:e  White  Steep. 

Tills  part  of  the  procefs  is  precifely  the  fame  with 
the  lart,  in  every  particular,  except  that  the  ftieep's  dung 
is  omitted  in  the  compolition  of  the  fteep. 

Step  IV,     Ga//  Steep. 

Boil  25  lib.  of  galls  bruifed  in  10  pails  of  river  wa- 
ter, until  4  or  5  are  boiled  away  ;  ftrain  the  liquor  into 
a  tub,  and  pour  cold  water  on  the  galls  in  the  flrainer, 
to  wall)  out  of  them  all  their  tiniSlure-. 

As  foon  as  the  liquor  is  become  milk  warm,  dip  your 
cotton  hank  by  hank,  handling  it  carefully  all  the 
time,  and  let  it  fleep  24  hours. 

Then  wring  it  carefully  and  equally,  and  dry  It  ^vel! 
without  wafliiug. 

Step  V.     Fi'rJ  Alum  Steep. 

Diflblve  25  lib.  of  Roman  alum  in  14  pails  of  wane 
water,  ^vithout  making  it  boil,  fkim  the  liquor  well,  and 
add  2  pails  of  flrong  barilla  water,  and  then  let  it  cool 
until  it  be  lukewarm. 

Dip  your  cotton  and  handle  it  hank  by  hank,  and 
let  it  fteep  24  hours,  and  wring  it  equally  and  dry  it 
well  without  ivafliing. 

Step  VI.     Second  Alum  Steep, 

Is  performed  in  every  particular  like  the  laft,  but 
after  tbe  cotton  is  dry,  you  fteep  it  6  hours  in  the  river, 
and  waih  and  dry  it. 

SritP. 


population,  v.hich  has  been  tripled  within  thefe  fifteen  years,  amounts  at  prefent  to  4000,  and  all  thefe  people 
«xift  by  dyeing.  None  of  thofe  vices  or  cares  produced  by  idlenefs  are  known  here.  The  hearts  of  the  inhabi- 
tants are  pure,  and  their  countenances  unclouded.  Servitude,  which  degrades  the  countries  watered  by  the  Pe- 
neus,  has  not  yet  afcended  to  thefe  hills:  no  Turk  can  refide  or  live  among  thefe  people-,  and  they  govern  them- 
•  felves,  lik-e  their  anceftors,  by  their  protoyeros  and  their  oivn  magiflrates.  Tivice  have  the  favage  muflulmans  of 
Lariffa,  ennous  of  their  eafe  and  happinefs,  attempted  to  fcale  their  mountains  in  order  to  plunder  t^eir  houfes  ; 
and  tivice  have  they  been  repulfed  by  hands  which  iiiddenly  quitted  the  Ihuttle  to  atTume  the  mulket. 

"  All  hands,  and  even  thofe  of  the  children,  are  employed  in  the  dye-houfes  of  Ambelakia;  and  while  the  meli 
dye  the  cotton,  the  women  are  fpinning  and  preparing  it.  The  ufe  of  wheels  is  not  knonn  in  this  part  of 
Greece;  all  the  cotton  is  fpun  on  a  diftaft":  the  thread,  indeed,  is  certainly  not  fo  round  or  equal,  but  it  is  fofter, 
jnore  filky,  and  more  tenacious ;  it  is  lefs  apt  to  break,  and  lafts  longer  j  it  is  alfo  more  eaiily  whitened,  and 
more  proper  for  being  dyed.  It  is  a  pleafing  fpetlacle  to  fee  the  women  of  Ambelakia,  each  fpinning  from  a 
diUaff,  and  fitting  coiiverfmg  together  on  the  threlhold  of  their  doors  ;  but  as  foon  as  a  ftranger  appears,  they 
inllantly  retire  and  conceal  themfelves  in  their  houfes,  manifelling,  like  Galatea,  in  their  precipitate  retreat,  a 
.deiire  of  flying  and  of  ihewing  themfelves : — 

Etfugit  adfalices,  etfe  cupitante  •uideri.''^  \ 
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Step  VII.    Dyeing  Suefi. 

The  cotton  is  dyed  by  about  10  lib.  at  once,  for 
which  take  2^  gallons  of  o.\  blood,  and  mix  it  in  the 
copper  with  28  palls  of  mill:  warm  water,  and  ilir  it 
we'll ;  then  add  25  lib.  of  madder,  and  iHr  all  well  to- 
gether. Then  having  beforehand  put  the  17  lib.  of 
cotton  on  iticks,  dip  it  into  the  liquor,  and  move 
and  turn  it  conllantly  one  hour,  during  which  you  gra- 
dually increal'e  the  heat,  until  the  liquor  begin  to  boil 
at  the  end  of  the  hour.  Then  hnk  the  cotton,  and 
boil  it  gently  one  hour  longer  ;  and,  laiUy,  « alh  it 
find  dry  it. 

Take  out  fo  much  of  the  boiling  liquor,  that  what 
remains  may  produce  a  milk-warm  heat  with  the  irefii 
water  with  which  the  copper  is  again  filled  up,  and 
then  proceed  to  make  up  a  dyeing  liquor  as  above,  for 
the  next  10  lib.  of  cotton. 

StKP  VIII.      T/jc/xms  Steep. 

Mix  equal  parts  of  the  gray  fteep  liquor,  and  of  the 
white  fteep  liquor,  taking  5  or  6  pails  of  each.  Tread 
down  the  cotton  into  this  mixture,  and  let  it  fteep  fix 
hours,  then  wring  it  moderately  and  equally,  and  dry  it 
without  wafliing. 

Step  IX.    Brightening  Steep. 

Ten  lib.  of  white  foap  muft  be  diflblved  moft  care- 
fiilly  and  completely  in  1 6  or  18  pails  of  warm  ^vater  ; 
if  any  little  bits  of  the  foap  remain  undiflblved,  they 
will  make  fpots  in  the  cotton.  Add  four  pails  of  ftrong 
barilla  water,  and  ftir  it  well.  Sink  your  cotton  in  this 
liquor,  keeping  it  dovm.  with  crois  fticlis,  and  cover  it  up 
and  boil  it  gently  two  hours,  then  walh  and  dry  it,  and 
it  is  finiflied. 

Vessels. 

The  number  of  veffels  neceflary  for  this  bufinefs  is 
greater  in  proportion  to  the  extent  of  the  manufafto- 
ry  ;  but,  in  the  fmalleft  \vork,  it  is  neceflary  to  have 
four  coppers  of  a  round  form. 

ijl.  The  largert,  for  boiling  and  for  finiftiing,  is  28 
inches  deep  by  38  or  39  wide  in  the  mouth,  and  18  in- 
ches wider  in  the  widelt  part. 

2(1,  The  lecond,  for  dyeing,  is  28  deep,  by  23  or 
24  in  the  mouth. 

3</,  The  tjiird,  for  the  alimi  fteep,  is  like  the  fe- 
cond. 

j^th.  The  fourth,  for  boiling  the  galls,  is  20  deep, 
by  28  wide. 

A  number  of  tubs  or  larger  wooden  veflels  are  ne- 
ceflary, \vhich  muft  all  be  of  fir,  and  hooped  with  wood 
or  with  copper. 

Iron  muft  not  be  employed  in  their  conftru<flion,  not 
even  a  nail  ;  but  where  nails  are  neceflary,  they  muft 
be  of  copper. 

Ey  the  pail  is  always  underftood  a  wooden  vefli:!, 
which  holds  four  Englilh  gallons,  and  is  hooped  with 
copper. 

In  fome  parts  of  the  above  procefs,  the  ftrength 
of  the  barilla  liquor  or  liquors  is  determined,  by  tell- 
ing to  what  degree  a  pefeliqueur  or  hydrometer  funk 
in  them. 

The  pefeliqueur  is  of  French  conftruftion.  It  is 
ftmilat  to  the  glafs  hydrometer  ufed  by.  the  fpirit  dealers 


in  this  country  •,  and  any  artift  who  makes  thefe  inftru-  Of  Simple 
mcuts,  will  find    no  dilticulty  in  conftru£>ing  one  with  ,  Colour?. 
a  fcale  fimilar  to  that  employed  by  M.  Papilloii,  when 
he  is  informi-d  of  the  following  circumftances  : 

l//.  The  inftrument,  when  plunged  in  good  foft  wa- 
ter, fuch  as  Edinburgh  pipe  water,  at  temperature  60 
degrees  finks  to  the  o,  or  beginning  of  the  Icale,  which 
ftands  near  the  top  of  the  llera. 

2d,  When  it  is  immerfed  in  a  faturated  folution  ot 
common  lalt,  at  the  fame  temperature  of  60  degrees 
it  finks  to  the  l6th  degree  of  the  fcale  only,  and  this 
falls  at  forae  diftance  from  the  top  of  the  hA\. 

This  faturated  folution  is  made  by  boiling  in  pure 
water,  refined  fea  or  common  fait,  till  no  more  is  diffol- 
ved,  and  by  filtering  the  liquor  when  cold  through 
blotting  paper. 

It  ftiould  alfo  he  obferved,  that  whenever  direftlons 
are  given  to  dry  yarn,  to  prepare  it  ior  a  fucceeding 
operation,  that  this  drying  fliould  be  performed  with 
particular  care,  and  more  perfeftly  than  our  dryeft  wea- 
ther is  in  general  able  to  efl'-.£l.  It  is  done  therefore  it^ 
a  room  heated  by  a  ftove  to  a  great  degree. 

239.  There  is  ftill  another  procefs,  which  is  recom-fiauff- 
mended  by  Hauflinann,  this  procefs,  (fays  he)  obtains  "i™!''-*  pro^ 
a  beautiful  and  durable  red.  He  makes  a  cauftic  l^y*^'  y'- 
of  one  part  of  common  potafti  diflblved  in  four  of  boil-  ^^ j_ 
ing  water,  and  a  half  part  of  quicklime,  i\  hich  is  after- 
wards flaked  in  it.  He  then  dilfolved  one  part  of  pow- 
dered alum  in  t'lvo  of  boiling  water,  and  to  this  folu- 
tion while  it  ivas  yet  warm,  he  added  that  of  the  cau- 
ftic ley.  The  folution  of  alumina  being  left  at  reft, 
formed,  on  cooling,  a  precipitate  of  lulphate  of  potafli. 
A  33d  part  of  linleed  oil  was  then  mixei  ivith  the  al- 
kaline folution  of  alumina,  ^vhich  then  formed  a  milky 
faponaceous  liquid.  When  the  mixture  is  to  be  ufed, 
it  ought  to  be  well  fiiaken,  becaufe  the  oil  feparates. 
The  rtuffs  of  cotton  or  linen  muft  be  fuccelTively  im- 
merfed in  it,  and  equally  prefled,  and  muft  be  dried  un- 
der flielter  from  rain  in  fummer,  and  in  a  warm  place 
in  ivinter  ;  and  being  left  in  that  ftate  for  24  hours,  arc 
then  wadied  in  pure  running  water,  and  again  dried. 
The  fame  procefs  i)i  the  immerfion  in  alkaline  ley  is  a- 
gain  to  be  repeated,  taking  care  to  introduce  firft  thofe 
liuffs  which  were  laft  in  the  firft  folution.  The  ivhole 
of  the  mixture  ihould  be  confumed  each  time,  as  it  would 
attraCf  carbonic  acid  from  the  air,  and  lufFer  the  alumi- 
na to  be  precipitated. 

240.  Two  immerfions  in  tlie  alkaline  folution  of  alu- 
mina mixed  with  Unfccd  oil,  afford  a  beautiful  red  ;  but 
by  impregnating  the  ftufFs  a  third,  or  even  a  fourth 
time,  in  the  fame  manner,  the  moft  brilliant  colours 
are  obtained.  The  intenfity  of  the  colour  is  in  pro- 
portion to  the  quantity  of  madder.  A  quantity  of 
madder  equal  in  weight  t6  the  ftuffs,  will  yield  a  red, 
which,  by  clearing  becomes  of  a  roly  Ihade ;  and  ihades 
of  crimfon  of  different  degrees  of  brightnels  are  obtain- 
ed, by  ufing  two,  three,  or  four  times  the  weight  of 
madder  ;  but  unlefs  the  water  employed  in  the  proceflTes 
contains  fome  portion  of  lime,  the  addition  of  the  chalk 
fliould  never  be  omitted. 

241.  The  fcarlet  colour  communicated  to  cotton  by  Scarlet 
means  of  cochineal,  is  far  from  being   permanent",  but"'"]' '*'■''  ' 
if  this  colour  is  wiflied  to  be   communicated   to  cotton,"^''  ' 

Dr  Bancroft  recommends  to  fteep  the  cotton,  previoufly 
mojftened,   for   half  an  hour  in  a   dilirted   folution   of 

murio- 
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murio-fulphate  of  tin,  and  then  having  wrung  the  cot- 
ton, xh  plunge  it  into  ivater,  in  which  as  much  potafli 
has  been  diflblved  as  will  neutralize  the  acid  adhering  to 
the  cotton,  fo  that  the  oxide  of  tin  may  be  more  copi- 
Ouily  fixed  on  the  fibres  of  the  cotton.  1'he  Huff  being 
afteruards  rinfed  in  water,  may  be  dyed  ^vith  cochineal 
and  quercitron  bark,  in  the  proportion  of  four  pounds 
of  the  former  to  two  and  a  half  or  three  pounds  of  the 
latter,  A  full  bright  colour  is  thus  given  to  the  cot- 
ton, which  will  bear  flight  wafliings  with  foap,  and 
expofure  to  the  air.  Indeed  the  yellow  part  of  the  co- 
lour derived  from  quercitron  bark  ^nll  bear  long  boil- 
ing with  foap,  and  will  refill  the  aftion  -of  acids. 

242.  Witii  the  aluminous  mordant,  as  it  is  ufually  ap- 
plied by  callico  printers  for  madder  reds,  cotton  dyed 
with  cochineal  receives  a  beautiful  crimfon  colom:, 
which  will  bear  feveral  Tvafliings,  and  refill  the  -(Veather 
for  fome  time.  It  is  not,  however,  to  be  confidered  as 
a  fixed  colour.  Dr  Bancroft  is  of  opinion,  that  the 
addition  of  a  fmall  portion  of  cochineal  in  dyeing  mad- 
der reds  upon  the  finer  cottons,  would  be  highly  advan- 
tageous to  the  callico  printers.  By  this  addition  the 
madder  reds  are  rendered  more  beautiful,  and  the  fa«n 
colour,  or  brownifli  yello^v  hue,  which  injures  thefe  reds, 
xvould  be  thus  overcome.  *. 
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24.3.  In  dyeing  yellow,  it  is  neceffary  to  employ  mor- 
dants, becaufe  the  affinity  of  yellow  colouring  matters  for 
either  animal  or  vegetable  (luffs  is  not  fufficiently  ftrong 
to  produce  durable  colours.  Yellow  colours,  therefore, 
belong  to  that  clafs  which  Dr  Bancroft  has  denomina- 
ted adJcSive  colours.  As  in  the  former  feftion,  ive  fhall 
firft  give  a  fhort  defcription  of  the  nature  and  properties 
of  tlie  fubftances  employed  in  d}eing  yellow,  and  then 
point  out  the  raoft  approved  modes  of  communicating 
their  colours  to  woollen,  filk,  cotton,  and  linen  fluffs. 

_  The  fiibftances  capable  of  gi\'ing  a  yelloiv  colour  to 
different  fluffs  are  very  numerous  ;  they  do  not  all  pro- 
duce fimilar  quantities  of  colouring  matter  ;  their  dye 
IS  not  equally  free  ;  the  colours  they  impart  incline 
_  more  or  lels  to  orange  or  green  ;  they  poffefs  various 
degrees  oi  brightnefs  and  permanency,  and  differ  con- 
fiderably  in  price  ;  circumftances  by  which  the  choice  of 
the  dyer  ought  always  to  be  regulated.  But  thofe 
commonly  employed  in  dyeing  yellow,  are  weld,  ftiftic, 
anotta,  and  quercitron  bark. 

Subftances  I.  Of  the  Sulflances  employed  in  dyeing  TelJov). 

employed 

in  dydng  344.  Weld  {refeda  luteola,    Lin.)   is  a  plant  which 

\VclT'  ^\°^'-'^  ^^"^Id  J"  Britain,  and  in  different  European  coun- 
tries. Its  leaves  are  long,  narrow,  and  of  a  bright  green, 
but  the  whole  plant  is  made  ufe  of  in  the  dyeing  of  yello^v. 
There  are  two  kinds  of  weM,  cultivated  and  wild,  the 
former  of  which  is  deemed  more  valuable  than  the  lat- 
ter, as  it  yields  a  much  greater  proportion  of  colouring 
matter.  When  this  plant  is  folly  ripe,  it  is  pulled, 
dried,  and  bound  up  in  bundles  for  the  ufe  of  the  dver. 
The  \\\\d  fpecies  gro«s  higher  and  has  a  ftronger  llalk 
than  that  which  is  cultivated,  by  which  the  one  may  be 
readily  diflinguilhed  from  the  other. 

,,'ioperties.  245.  A  ftrong  decoftion  of  x\eld  is  of  a  brownllh  yel- 
Ipw  colour,  and  if  very  much  diluted  with  wat«r,  the  co- 


lour, inclines  to  a  green.  An  alkali  gives  to  this  decoc- 
tion a  deeper  colour,  and  the  precipitate  it  occafions  is 
not  foluble   in   alkalies.     Moft   of  the   acids  give  it  a  ' 

paler  tinge,  occafioning  a  little  precipitate  which  is  folu- 
ble in  alkalies.  Alumina  has  fo  ftrong  an  affinity  for  the 
colouring  matter  of  weld,  that  it  can  even  abftrafl  it 
from  fulphuric  acid,  and  the  o.\ide  of  tin  produces  a  fi- 
milar  effect.  The  greater  part  of  metallic  falts  throw 
down  fimilar  precipitates,  which  vary  in  their  (hades  of 
colour  according  to  the  metal  employed.  A  folution  of 
common  fait  renders  the  liquor  turbid,  and  a  folution  of 
tin  yields  a  copious  yellow  precipitate,  while  the  liquor 
long  continues  turbid,  and  (lightly  coloured. 

246.  Fuflic  {morus  tinihria,  Lin.)  is  procured  fromFuftic. 
a  tree  of  confidcrable  magnitude,  which  grows  In  the 
Well  Indies.  The  wood  is  yellow,  as  its  name  imports, 
with  orange  veins.  Ever  fince  the  dilcovery  of  Ame- 
rica it  has  been  ufed  in  dyeing,  as  appears  from  a  pa- 
per in  the  Tranfaiflions  of  the  Royal  Society,  of  which 
Sir  William  Petty  was  the  author.  Its  price  is  mode- 
rate, the  colour  it  imparts  is  permanent,  and  it  readily 
combines  with  indigo,  which  properties  give  it  a  claim 
to  attention  as  a  valuable  ingredient  in  dyeing.  Before 
it  can  be  employed  as  a  dye-(fuff,  it  mu(f  be  cut  into 
chips  and  put  in  a  bag,  that  it  may  not  fix  in,  and 
tear  the  fluff,  to  which  it  is  to  impart  its  colouring 
matter. 

247.  When  a  decoffion  of  yellow  wood  or  fuflic  is  Properties,  J 
made  very  flrong,  the  colour  is  of  a  reddilh  yellow, 
and  when  diluted  it  is  of  an  orange  yellow. 
which  it  readily  yields  to  ivater.  It  becomes  turbid 
by  means  of  acids,  its  colour  is  of  a  pale  yellow,  and 
the  greenilh  precipitate  may  be  re-diffolved  by  alkalies. 
The  fulphates  of  zinc,  iron,  and  copper,  as  well  as 
alum,  throw  dov\-n  precipitates  compofed  of  the  colour- 
ing matter  and  the  different  bafes  of  the  falts  employed. 
In  examining  the  caufes  of  the  fixity  of  yellow  co- 
lours, obtained  from  vegetables,  Chaptal  difcovered 
that  the  durability  of  the  pale  yellow  depended  on  t!ie 
tanning  principle,  ivhich  is  found  united  with  the  yel- 
low colouring  matter.  He  obtained  by  analyzing  fuf- 
lic, I .  A  refmous  or  gummy  matter,  i\  hich  can  com- 
municate a  beautiful  yellow  colour.  1.  An  extradlive 
matter,  -ivhich  is  alfo  yellow,  and  affords  a  beautiful 
colour.  3.  A  tanning  principle  of  a  pale  yellow  colour, 
which  becomes  black  by  boiling,  or  expofure  to  the 
air.  This  latter  diminifhes  the  brilliancy  of  the  two 
former  ;  but  it  may  be  fcparated  by  a  fimple  procefs. 
Chaptal  boiled  witli  the  wood  forae  animal  fubflance 
containing  gelatinous  matter,  fuch  as  bits  of  (kin,  flrong 
gJue,  &c.  The  tanning  principle  was  thus  precipitated 
with  the  gelatinous  matter,  and  the  bath  held  in  folu- 
tion only  the  colouring  matters  which  yield  a  bright, 
full  yellow  ;  and  by  means  of  this  procefs  he  procured 
colours  from  feveral  vegetables,  equally  bright  with 
thofe  which  are  communicated  by  yellow  w'ood  and 
quercitron  bark  *.  *  Ph'it. 

248.  Anotta  is   a   fpecies   of  parte  of  a  red  colour,  .'Waf- i- 430' 
obt'ined   from   the   berries   of  the   bixa   orellana  Lin.'^^"""''" 
wmich  is   a   native   of  America.     The   anotta   of  com- 
merce is  imported  from  America  to  Europe  in  cakes  of' 
two  or  three  lib.  weight,  wKere  it  is  prepared  from  the 
feeds  of  the  tree   mentioned  above  ;  but  the  Americans 
are  faid  to  be  in  poffeffion  of  a  fpecies   of   anotta  fupe- 
rior  to  that  which  they  export,  both  for  the  brilliancy 

and 
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the  feeds  ^viih  their  hands  moillened  with  oil,  feparat- 
ing  \vith  a  knife  the  pafte  as  it  is  formed,  and  drying 
it  in  the  fun  ;  but  the  feeds  are  pounded  with  water 
when  defigned  for  fale,  and  allowed  to  undergo  the 
procefs  of  fermentation. 

247.  Anotta  yields  its  colouring  matter  more  rea- 
dily to  alcohol  than  to  water,  on  which  account  it  is 
ufed  in  yellow  vamiliies  to  ivhich  an  orange  tinge  is  in- 
tended to  be  given.  Acids  form  a  precipitate  with  a 
decodfion  of  anotta  of  an  orange  colour,  which  is  fo- 
lublc  in  alkalies;  but  folutions  of  common  fait  produce 
i.o  fenfible  change.  It  yields  an  orange  precipitate 
with  a  folution  of  alum,  and  the  fulphates  of  copper 
and  iron  produce  efiedls  of  nearly  a  fimilar  nature. 
With  a  folution  of  tin  the  precipitate  is  of  a  lemon  co- 
lour, and  (lowly  dcpofited. 

248.  Quercitron,  as  it  is  denominated  by  Dr  Ban- 
croft, is  the  qtiercus  nigra  of  Linnaius,  and  is  a  large 
tree  v\"hich  grows  fpontaneoufly  in  North  America. 
The  bark  of  it  yields  a  confiderable  quantity  of  colour- 
ing matter,  which  was  firlt  difcovered  by  Dr  Bancroft 
in  the  year  1784,  in  whom  the  ufe  and  application  of 
it  in  dyeing  were  exclufively  veiled  for  a  certain  terra 
of  years  by  virtue  of  an  aft  of  parliament.  To  prepare 
it  for  ufe,  the  epidermis  is  taken  oft'  and  pounded  in  a 
mill,  the  refult  of  which  procefs  is  a  number  of  fila- 
ments and  a  fine  light  powder;  but  as  thefe  do  not  con- 
tain equal  quantities  of  colouring  matter,  it  will  be 
proper  to  employ  them  in  their  natural  propor- 
tions. 

249.  Quercitron  bark  readily  imparts  its  colouring 
matter  to  water  at  i  00°  of  Fahrenheit,  which  is  of  a  yel- 
lowiih  brown,  capable  of  being  darkened  by  alkalies,  and 
brightened  by  acids.  With  muriate  of  tin  the  precipi- 
tate is  copious,  and  of  a  yellow  colour  ;  with  fulphate 
of  tin  it  is  a  dark  olive  ;  and  with  fulphate  of  copper  it 
is  yellow,  but  inclining  to  an  olive.  Nitro-muriate  of 
tin  yields  a  yellow  extremely  beautiful,  probably  owing 
to  the  oxide  of  tin  combining  with  the  colouring  mat- 
ter in  a  greater  proportion  than  fome  other  ialts. 

250.  Befides  the  fubflances  abeady  mentioned  as  em- 
ployed in  the  dyeing  of  yellow,  we  may  add  faw-wort  to 
the  number  (^ferrntula  tiiiEloria,  Lin.)  a  plant  which 
yields  a  colouring  matter  nearly  iimilar  to  that  of  weld, 
and  may  of  confequcnce  be  ufed  as  a  proper  fubllitute. 
Dyers  broom  (^gcnijla  UnEioria)  produces  a  yellow  of 
very  indifferent  nature,  and  is  tlierefore  only  employed 
in  dyeing  ftulTs  of  the  coarfcfl  kind.  Turmeric  {j:ur- 
cu7na  lunga)  is  a  native  production  both  of  the  Eaft  and 
Weft  Indies,  and  yields  a  more  copious  quantity  of  co- 
louring matter  than  any  other  yellow  dye-ftuff;  but  it 
will  probably  never  be  of  any  elfential  fervice  in  dyeing 
yellow,  as  no  mordant  has  yet  been  difcovered,  capa- 
ble of  giving  permanency  to  its  colour. 

251.  Chamomile  (^anthcmis  linEioria)  yields  a  faint 
yellow  colour,  the  hue  of  wliich  is  not  unpleafant,  but 
is  far  from  being  durable,  and  even  mordants  are  not 
capable  of  fixing  it.  Sulphate  of  lime,  tartar  and  alum, 
bid  faireft  for  fuccefs, 

252.  Fenugreek  {Jrigonclla  ficnugrectun)  yields  feeds 
which,  vvhen  ground,  communicate  to  ilufls  a  pale 
yellow  of  tolerable  durability  ;  and  the  bell  mordants 
are  found  to  be  alum  and  muriate  of  foda,  or  common 
fait.      American   hiccory   (Jtiglans  alba)  is  a  tree,  the 
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bark  of  which  yields  a  colouring  matter  In  every  re- 
fpeft  refembling  that  of  the  querciis  nigra,  but  in  quan- 
tity greatly  interior.  French  berries  {rhamnus  iiifeclo- 
rius)  produce  a  tolerable  yellow  colour,  but  it  is  by  no- 
means  permanent.  When  uled  in  jthe  procefs  of 
dyeing,  they  are  to  be  employed  in  the  fame  manner  as 
weld.  According  to  Schelfer,  a  fine  yellow  colour 
may  be  imparled  to  filk,  thread  and  wool,  by  means  of 
theleavesof  the  willow;  but  Bergman  informs  usthat  only 
the  leaves  of  thefweet  wiWovt  (falixfienlanfira)  are  proper 
for  producing  a  permanent  colour,  as  a  few  weeks  ex- 
pofure  to  the  fun  e.xtrafts  that  which  is  produced  by 
the  colouring  matter  from  the  leaves  of  the  commou 
willow. 

2  53.  In  Switzerland  and  in  England,  the  feeds  of 
purple  trefoil  are  fometimes  employed  in  the  art  of  dye- 
ing, on  which  Vogler  made  a  number  of  experiments, 
in  order  to  afcertain  what  colours  they  would  produce: 
and  he  foimd  that  a  fine  deep  yellow  was  alTorded  by  a 
bath  made  of  a  folution  of  thefe  feeds  with  potafh ;  that 
fulphuric  acid  yielded  a  light  yellow,  and  fulphate  of 
copper  or  blue  vitriol,  a  yellow  inclining  to  green.  M. 
Dize  informs  us,  that  the  feeds  of  trefoil  impart  to 
ivool  a  beautiful  orange,  and  to  filk  a  greenifli  yellow  j 
and  that  vvhile  aluming  is  neceffary  in  the  procefs  of 
dyeing  ivith  the  feeds  of  trefoil,  a  folution  of  tin  cannot 
be  employed. 

II.  Oflhe  Process  for  Dyeing  Wool  Yellow, 

254.  In  dyeing  woollen  ftufFs  with  weld,  the  mor-With  weld, 
dants -employed  are  alum  and  tartar,  and  by  their  means 

a  pure,  permanent  yellow  is  obtained.  The  boiling  is 
to  be  condufted  in  the  ufual  way  ;  and  according  to 
Hellot,  four  ounces  of  alum  to  one  ounce  of  tartar  are 
to  be  employed.  Other  dyers,  however,  employ  half 
as  much  tartar  as  alum.  The  colour  is  rendered  paler, 
but  more  lively,  by  means  of  the  tartar. 

255.  The  bath  is  prepared  by  boiling  the  plant  in- preparation 
clofed  in  a  thin  linen  bag,  and  keeping  it  from  rilingof  the  l)aih. 
by  means  of  a  wooden  crofs.      Some  boil  it  till  it  finks 

to  the  bottom  of  the  veflel,  while  others,  after  it  is  boil- 
ed, take  it  out,  and  throw  it  a^vay.  From  three  to 
four  libs,  of  weld,  and  fometimes  lels,  are  allowed  for 
every  lib.  of  ftuff ;  but  the  quantity  muft  be  regulated 
by  the  intenfity  of  the  fliade  defired.  Some  dyers  add 
a  fmall  quantity  of  quicklime  and  alhcs,  which  are 
found  to  promote  the  extraiSHon  of  the  colouring 
matter.  'I'hefe  fubftances  at  the  fame  time  heighten 
the  colour,  but  render  it  lefs  fufceptible  of  refilling  the 
aftion  of  acids. 

2 56. With  other  additions,  and  different  management, p^^  jju-^r. 
different  fliades  maybe  obtained.  Thus,  lighter  fliades  c:.t  fliades. 
are  produced  by  dyeing  after  deeper  ones,  adding  wa- 
ter at  each  dipping,  and  keeping  the  bath  at  the  boil- 
ing temperature.  Thefe  Ihades,  however,  are  lels  live- 
ly than  when  frelh  baths  are  employed,  with  a  fuitable 
proportion  of  weld.  The  addition  of  common  (alt  or 
fulphate  of  lime  to  the  weld  bath  communicates  a  lich- 
er  and  deeper  colour.  With  alum  it  is  paler  and  more 
lively,  with  tartar  ftill  paler,  and  with  fulphate  of  iron 
the  fhade  inclines  to  brown.  According  to  Schi  tfer, 
by  boiling  the  ftuft'  two  hours,  with  one-fourth  of  its 
weight  of  a  folution  of  tin,  and  the  fiune  proportion  of 
tartar,  and  then  wafhing  and  boiling  it  with  an  equal 
weight  of  weld,  a  fine  yellow  is  produced  )  but  if  the 
3   I  fluff 


434 

Of  Simple 
Colours. 


With  qiier- 
cition  bark. 


Cheap  pie- 
ce Is. 


Procefs  for 
ptrmanent 
aolours. 


For  differ- 
ent ibades. 


DYE 

fluff  be  In  tlie  ftate  of  cloth,  its  internal  texture  is  not 
penetrated.  Poemer  recommends  a  fimilav  preparation 
as  for  dyeing  fcarlet,  and  by  thefe  means  the  colour  is 
brighter,  more  permanent,  and  lighter. 

257.  Dr  Bancroft  recommends  the  quercitron  bark 
•as  one  of  the  cheapeft  and  beft  fubftanccs  for  dyeing 

wool  yellow.  The  following  is  the  fimple  procefs  which 
he  has  propofed  for  its  application.  The  bark  Is  to  be 
boiled  up  with  about  its  weight,  or  one-third  more, 
of  alum,  in  a  fultable  proportion  of  ^vater,  for  about 
10  minutes.  The  Huff  prcvlouily  fcoured  is  then  to  be 
immerfed  in  the  bath,  taking  care  to  give  the  higher 
colours  firft,  and  afterwards  the  paler  ftraw  colours. 
By  this  cheap  and  expeditious  procefs,  colours  which 
are  not  wanted  to  be  of  a  full  or  bright  yellow,  may 
be  obtained.  The  colour  may  be  confiderably  height- 
ened by  pairing  the  unrinfed  ftufF  a  few  times  through 
hot  water^  to  which  a  little  clean  powdered  chalk,  in 
the  proportion  of  about  l^  lb.  for  each  100  lb.  of  fluff 
has  been  previoufly  added.  The  bark,  when  ufed 
in  dyeing,  being  firft  reduced  to  powder,  (hould  be 
tied  up  in  a  thin  linen  bag,  and  fufpended  in  the  liquor, 
fo  that  it  may  be  occafionally  moved  through  It,  to  dif- 
fufe  the  colouring  matter  more  equally. 

258.  But  although  the  above  method  poffeCes  the 
advantages  of  cheapnefs  and  expedition,  and  is  fully 
futlicient  for  communicating  pale  yellows  ;  to  obtain 
fuller  and  more  permanent  colours,  the  common  mode 
of  preparation,  by  previoufly  applying  the  aluminous 
mordant,  ought  to  be  preferred,  ^he  fluff,  therefore, 
fliould  be  boiled  for  about  one  hour  or  one  hour  and  a 
quarter,  with  one-fixth,  or  one-eighth  of  its  weight  of 
alum,  dliTolved  in  a  proper  proportion  of  water.  The 
iluff  is  then  to  be  immerfed  without  being  rinfed,  into 
the  dyeing  bath,  isith  clean  hot  water,  and  about  the 
lame  quantity  of  powdered  bark  tied  up  in  a  bag,  as 
that  of  the  alum  employed  in  the  preparation.  The 
ftuif  is  then  to  be  turned  as  ufual  through  the  boiling 
liquor,  until  the  colour  appears  to  have  acquired  futli- 
cient intenflty.  One  pound  of  clean  powdered  chalk 
for  every  1 00  lbs.  of  Huff  is  then  to  be  mixed  with  the 
dyeing  bath,  and  the  operation  continued  for  eight  or 
ten  minutes  longer.  This  addition  of  the  chalk  raifes 
and  brightens  the  colour. 

259.  Orange  "Tcl/oiv. To  communicate  a  beauti- 
ful orange  yellow  to  woolleri  fluffs,  10  lbs.  of  querci- 
tron bark,  tied  up  in  a  bag,  for  every  100  lb.  of  ftulT  are 
to  be  put  into  the  bath  witli  hot  water.  At  the  end 
of  llx  or  eight  minutes,  an  equal  weight  of  muiio-ful- 
phate  of  tin  is  to  be  added,  and  the  ml.xture  well  fllr- 
red  for  two  or  three  minutes.  The  cloth,  previoufly 
fcoured,  and  completely  wetted,  is  then  immerfed  in 
the  dyeing  liquor,  and  brifldy  turned  for  a  few  minutes. 
By  this  procefs  the  colouring  matter  fixes  on  the  cloth 
fo  quickly  and  equally,  that  after  the  liquor  begins  to 
boil,  the  higheft  yellow  may  be  produced  in  Jefs  than 
15  minutes. 

260.  High  (hades  of  yellow,  fomewhat  fimilar  to 
thofe  obtained  from  quercitron  bark  by  the  above  pro- 
cefs, are  frequently  given  with  young  fuflic  {ihtis  coti- 
nus,  Lin.)  and  dyers  fpirit,  or  nitro-muriate  of  tin  ;  but 
this  colour  is  much  lefs  beautiful  and  permanent,  while 
\t  is  more  expenilve  than  what  Is  obtained  from  the 
hvk. 

■i6i.  Bright  go  ft/ea  Tel/ow. This  colour  is  produ- 
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ced  by  employing  10  pounds  of  bark  fur  every  icolbs.   Of  Simple 
of  cloth,  the  bark  being  firft  boiled  a  few  minutes,  and    Co'ours. 
then  adding  feven  or  tight  lbs.  of  murlo-fiilphate  of  tin,         *       "'' 
with  about  five  pounds  of  alum.     The  cloth  is  to  be 
dyed  in  the  fame  manner  as  in  the  procefs  for  the  orange 
yellow. 

262.  Bright  yellows  of  lefs  body  are  produced  by 
employing  a  fmaller  proportion"  of  bark,  as  well  as 
by  dimlnlihing  the  quantity  of  murio-fulphate  of  tin 
and  alum.  And  indeed  every  variety  of  (hade  of  pure 
bright  yello'iv  may  be  given  by  varying  the  proportions 
of  the  ingredients. 

263.  To  produce  the  lively  delicate  green  (hade.  For  green. 
which,  for  certain  purpofes,  is  greatly  admired,  the  ad-  'ih  yellow. 
dition  of  tartar,  with  the  other  ingredients,  only  is  ne- 
ceffary,  and  the  tartar  muft  be  added  in  different  pro- 
portions, according  to  the  ftiade  which  is  wanted.    For 

a  full  bright  yello^v,  delicately  inclining  to  the  greenlih 
tingf,  it  will  be  proper  to  employ  eight  pounds  of  bark, 
fix  of  murio-fulphate  of  tin,  with  fix  of  alum,  and  four 
of  tartar.  An  additional  proportion  of  alum  and  tar- 
tar renders  the  yellow  more  delicate,  and  inclines  it 
more  to  the  green  (hade  ;  but  when  this  lively  green 
ftiade  is  wanted  in  the  greatefl  perfeftlon,  the  ingredi- 
ents muft  be  ufed  in  equal  proportions.  The  delicate 
green  lemon  yellows  are  feldom  required  to  have  much 
fuliiefs  or  body.  Ten  pounds  of  bark,  therefore,  with 
an  equal  quantity  of  the  other  ingredients,  are  fufficient 
to  dye  three  or  four  hundred  pounds  of  ftuffs  *.  •  Bantrcft, 

264.  To  produce  the  exquifitely  delicate  and  beauti-  330' 
ful  pale  green  (hades,  the  fureft  method,  Dr  Bancroft  For  pale 
obferves,  Is  to  boil  the  bark  with  a  fmall  proportion  of  p^^°  ^ 
water,  in  a  feparate  tin  vefl'el  for  (be  or  eight  minutes, 

and  then  to  add  the  murio-fulphate  of  tin,  alum,  and 
tartar,  and  to  boil  tliem  together  for  about  fifteen  mi- 
nutes. A  fmall  quantity  of  this  yellow  liquor  is  then 
to  be  put  into  a  dyeing  velTe),  which  has  been  previ- 
oufly lupplied  ivith  water  fufficlently  heated.  The  mix- 
ture being  properly  flirred,  the  dyeing  procefs  is  to  be 
conduced  in  the  ufual  way,  and  the  yello^v  liquor,  as 
it  is  wanted,  gradually  added  from  the  firft  veiTel.  In 
this  '>vay,  the  moft  delicate  (hades  of  lively  green  le- 
mon yellows  are  dyed  with  eafe  and  certainty.  Weld 
is  the  only  dye-l^utf  from  ivhich  fimilar  (hades  of  colour 
can  be  obtained  ;  but  it  is  four  times  more  expenfive. 
The  yellows  dyed  from  quercitron  bark,  Dr  Bancroft 
adds,  ■(nth  murio-fulphate  of  tin  and  alum  as  mordants, 
do  not  exceed  the  expence  of  one  penny  for  each  pound 
of  fluff ;  befides  a  ccnfiderable  iaiing  of  time,  labour, 
and  fuel  f.  _  ^  _       f/iiV.335. 

265.  A  greenifh  (hade  may  alfo  be  produced  with-  .. 
out  tartar,  by  fubflituting  verdigrife  dlifolved  in  '^ine- ^f*^  f^^^  J^, 
gar,  along  ^vith  the  bark  ;  but  it  is  neither  fo  perma-  tar. 
nent,   nor  fo  bright  and  delicate,  as  that  produced  by 

means  of  tartar.  Sulphate  of  indigo  alfb,  in  very  fmall 
proportion,  communicates  a  fimilar  (hade,  when  it  is 
employed  with  the  bark,  murio-fulphate  of  tin,  and 
alum  ;  but  it  is  apt  to  take  unequally  on  the  fluff,  and 
befides,  in  the  language  of  the  dyers,  the  colour  has  a 
tendency  to  caji  oi^fly  in  the  finlfhing. 

266.  Small  proportions  of  cochineal  employed  along  f-gjjjjngjj 
with  the  bark  and  other  ingredients,  raife  the  colour  to  and  madder 
a  beautiful  orange,  and  even  to  an   aurora.     Madder  employed, 
may    be    alfo    employed    with   the  fame  view,    for   it 
heightens  the  yellow   obtained   from   quercitron  bark, 

although 
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Of  Simi-le  althougli  tlic  coIouT  thus  oljtameil  \i  inferior  in  beauty 
to  that  from  cochineal.  The  madder  may  alfo  be  em- 
ployed with  weld  for  the  fame  purpofcf . 

267.  The  colours  obtained  from  quercitron  bark, 
by  the  procefies  which  we  have  now  dcfcribed,  are  ve- 
ry durable.  They  refill  the  adion  of  the  air,  of  foap, 
citron'baik  and  of  acids.  It  is  by  the  effefts  of  aUiin,  but  cfpeci- 
very  dur-  ally  of  tartar,  that  thefe  colours  become  fo  fixed  as  to 
''^'°'  remain  permanent  by  expofure  to  the  air.     It  is  obfer- 

ved  of  the  higheft  yelloivs,  e\'en  when  they  approach 
to  the  orancje,  and  which  are  heft  dyed,  either  %vith 
muriate,  or  murio-fulphate  of  tin  and  bark,  that  al- 
though they  refill  the  action  of  foap  :md  acids,  they  are 
apt  to  lofe  their  luftre  and  become  bro^\n  by  the  cffeft 
of  the  fun  and  air  ;  but  this  alfo  happens  to  yellows 
dyed  with  nitro-muriate  of  tin,  both  with  tlie  bark  and 
with  weld,  but  In  a  flill  greater  degree  with  other  yel- 
lo\v  vegetable  colouring  matters.  In  fomc  of  thefe  this 
defedl  is  lefs  eafily  obviated  by  alum  and  tartar,  than  it 
is  in  the  yellow  obtained  from  ^vcld   and  quercitron 

III.  Of  the  Proceffes  far  Dyeing  Sili  Yellow. 

With  weld.       268.  To  dye  filk  a  plain  yellow  colour,  the  only  in- 
gredient ivhich  was  formerly  employed  is  weld.     The 
following  is  the  proce&.      The  filk  being  previoufly 
fcoured  in  the  proportion  of  20  lbs.  of  foap  to   the  1 00 
of  fluff,  and  then  alumed  and  wafhed  after  the  ahiming, 
or  as  it  is  called,  refre/heci,  the  bath  is  prepared  with  two 
pounds  of  weld  for  every  pound  of  filk  ;  and,  having 
boiled  for   15  minutes,  it   is  to  be  paffed  into   a  vat 
through  a  fieve  or  cloth.     When  the  temperature  is 
fuch  as  the  hand  can  bear,  the  filk  is  introduced,  and 
turned,  until  it  has  acquired  a  uniform  colour.     While 
this  operation  is  going  on,  the  weld   is  to  be  boiled  a 
fecond  time  in  fre(h  water  ;  one  half  of  the  firft  bath  is 
taken  out,  and  its  place  fupplied  with  a  frefh  decoiElion. 
The  temperature  of  the  frelh  bath  may  be  a  little  high- 
er than  the  former,  but  it  is  neceffary  to  guard  againft 
too  great  a  degree  of  heat,  that  the  colouring  matter 
already  fixed  may  not  be  diflblved.     The  fluff  is  to  be 
turned  as  before,  and  aftenvards  taken  out  of  the  bath. 
A  quantity  of  foda  is  to  be  dilTolved  in  a  part  of  the  fe- 
cond decoftion,  and  a  larger  or  fmaller  proportion  of 
this  folution  is  to  be  added  to  the  bath,  according  to 
the  intenfity  of  the  (hade  required.     When  the  filk  has 
been  turned  a  few  times,  a  ikain  is  wrung  out,  that  it 
may  be  examined  ^vhether  the  colour  be  fufficiently  full, 
and  have  the  proper  golden  ftiade.     To  render  the  co- 
j"or  J  jjpp.  lour  deeper,  and  to  give  it  the   gold  c aft,  an  addition 
er colour,     of  the  alkaline  folution  is  to  be  made  to  the  bath,  and 
to  be  repeated  till  the  ftiade  has  acquired   fufiicient  in- 
tenfity.   The  alkaline  folution  may  alfo  be  added  along 
xvith  the  fecond   decoflion   of  the  weld,  obferving  the 
precaution,  that  the  temperature  of  the  bath  be  never 
too  great. 

269.  To  produce  other  fliades  of  yellow,  having 
more  of  a  gold  or  jonquille  colour,  a  quantity  of  a- 
notta,  proportioned  to  the  ftiade  required,  is  to  be  add- 
ed to  the  bath,  along  with  the  alkali.  Lighter  fliades 
of  yellow,  fuch  as  pale  lemon,  or  Canary-bird  colour, 
are  obtained,  by  previoufly  v^hitening  the  fiUc,  arid  re- 
gulating the  proportion  of  ingredients  in  the  bath  by 
the  fliade  required.  To  communicate  a  yellow  having 
a  tinge  of  green,  a  little  indigo  is  added  to  the  bath,  if 
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the  filk  has  not  been  prcvioiiUy  ii/.ured.  To  p"cvent  Of  Simple 
the  intenfity  of  the  fliadc  from  being  too  great,  the  filk .  <^"l"""-  . 
may  be  more  (lightly  alumed  than  ufual. 

T.'ji.   But,  according  to  Dr  Bancroft,  the  different  \  cheaprr 
(hades  of  yellow  obtained  from  weld,  may  be  given  toP''^':5i^. 
filk  with   equal  facility  and   b"auty,  and   at  a  cheaper 
rate,  by  employing  quercitron  bark  as  a  fubftitute.      A 
quantity  of  bark  powdered  and  inclofed   in   a  bag,  ii: 
proportion  to  the  fliade  of  colour  wanted,  as  from  one 
to  two  pounds  for  every  twelve  pounds  of  filk,  is  pul 
into  the  dyeing  vat  Avhilc  the  water  is  cold.     Heat  i.< 
then  applied  ;  and  when  it  has  become  rather  more  than 
blood  warm,  or  of  the  temperature  of  100°,  the  filiv 
having  previoufly  undergone  the  aluming  procefs,  is  to 
be  immerfed  and  dyed  in  the  ufual  way.     If  a  deep 
(hade  is  wanted,  a   Imall  quantity  of  chalk   or  pearl- 
afties  may  be  added  towards  the  end  of  the  operation. 
To  produce  a  more  lively  yello^v,  a  tnall  proportion  ol 
murio-fulphate  of  tin  may  be  employed ;  but  it  fliould 
be  cautioufly  ufed,  as  it  is  apt  to  diminilli  the  lullre  of 
the  filk.     To  produce  fuch  a  (hade,  the  proportions  ol 
the  ingredients  may  be  four  pounds  of  bark,  three  ot 
alum,  and  two  of  murio-fulphate  of  tin.     Thefe  are  to  ^ 
be  boiled  with  a  proper  quantity  of  water  for  ten  or  fif- 
teen minutes  j  and  the  temperature  of  the  liquid  being 
fo  much  reduced  as  the  hand  can  bear  it,  the  filk  is  im- 
merfed and  dyed  as  ufual,  till  it  has  acquired  the  pro- 
per colour.     Care  Ihculd  be  taken  to  keep  the  liquor 
conftantly  agitated,  that  the  colouring  matter  may  be 
equally  dllfufed  ».  *  Uld-iVj. 

271.  To  dye  filk  of  an  aurora  or  orange  colour,  af-^"''^" 
ter  being  properly  fcoured,  it  may  be  immerfed  in  sn?  j^^'" 
alkaline  folution  of  anotta,  the  llrength  of  which  is  to 
be  regulated  by  the  fliade  required  ;  and  the  tempera- 
ture of  the  bath  fliould  be  between  tepid  and  boiling 
water.  When  the  defired  (hade  has  been  obtained,  the 
filks  are  to  be  waflied  and  twice  beetled,  to  free  them 
from  the  fuperfluous  colouring  matter,  which  would  in- 
jure the  beauty  of  the  colour.  When  raw  filk  is  to  be 
dyed,  that  which  is  naturally  white  (hould  be  felefted, 
and  the  bath  (hould  be  nearly  cold  ;  for  otherwife  the 
alkali,  by  diffolving  the  gum  of  the  filk,  deflroys  its 
elafticity.  Silk  is  dyed  of  an  orange  (hade  with  anot- 
ta, but  the  fluffs  mull  be  reddened  with  vinegar,  alum, 
or  lemon  juice.  The  acid,  by  faturating  the  alkali 
employed  to  diffolve  the  anotta,  deflroys  the  yellow 
fliade  produced  by  the  alkali,  and  reftores  its  natural 
colour,  which  inclines  to  a  red.  But  although  beauti- 
ful colours  are  obtained  by  this  procefs,  they  do  not 
poffefs  any  great  degree  of  permanency. 

272.  Several  kinds  of  muftirooms  afford  lively  and  7'  "wdye 
durable  yellow  dyes.  A  bright  Ihining  dye  of  this  de-  ^^^^^ 
fcription  has  been  extrailed  from  the  hoiclus  hirfutus, 
which  commonly  grows  on  walnut  and  apple  trees. 
The  colouring  matter  is  contained  both  in  the  tubular 
part,  and  alfo  in  the  parenchyma  of  the  body  of  the 
raufhroom.  To  extraifl  the  colouring  matter,  it  is 
pounded  in  a  mortar,  and  the  liquor  ^vhich  is  thus  ob- 
tained, is  boiled  for  a  quarter  of  an  hour  in  water.  An 
ounce  of  liquor  is  fuflicient  to  communicate  colouring 
matter  to  fix  pounds  of  water.  After  the  liquor  has 
been  ftrained,  the  ftuft'  to  be  dyed  is  immerfed  in  it, 
and  boiled  for  fifteen  minutes.  When  filk  is  fubjeiled 
to  this  procefs,  after  being  dyed,  it  is  made  to  pafs 
through  a  bath  of  foft  foap,  by  which  it  acquires  a  fliiin- 
3  I  2  »n«: 
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Of  Simple  Jng  golden  yellow  colour,  \\liicli  has  a  near  refemblance 
0  ours.  (Q  j[jg  ygiio^y  pf  ^],g  j^j].  employed  to  imitate  embroi- 
dery in  gold.  This  has  been  hitherto  brought  from 
China,  and  bears  a  very  high  price,  the  method  of  dye- 
ing it  being  unknown  in  Europe.  All  kinds  of  fluff 
receive  this  colour,  but  it  is  lefs  bright  on  linen  and 
cotton,  and  feems  to  have  the  flrongell  affinity  for  filk. 
The  ufe  of  mordants,  it  is  fuppofed,  would  modify  and 
improve  it  greatly  *. 


Part  ir. 
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IV.    0/  the   Proceffcs  for   Dyeing 
Yellovc. 


Cotton   and  Linen 


For  a  deep- 
er yellow 


and  other 
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Procefs  2  73-  The  procefs  which  has  been  ufually  followed 

with  weld,  in  dyeing  cotton  and  linen  yellow,  is  by  fcourinp-  it  in 
a  bath  prepared  in  a  ley  with  the  afhes  of  green  wood. 
It  is  afterwards  wafhed,  dried,  and  alumed,  with  one- 
fourth  of  its  weight  of  alum.  After  24  hours,  it  is  ta- 
ken out  of  the  aluming,  and  dried,  but  without  being 
wafhed.  The  cotton  is  then  dyed  in  a  weld  bath,  in 
the  proportion  of  one  pound  and  a  quarter  of  weld  for 
each  pound  of  cotton,  and  turned  in  the  bath  till  it 
has  acquired  the  proper  colour.  After  being  taken  out 
of  the  bath,  it  is  foaked  for  an  hour  and  a  half  in  a  fo- 
lution  of  blue  vitriol  (fulphate  of  copper),  in  the  pro- 
portion of  one-fourth  of  the  weight  of  the  cotton,  and 
then  immerfed,  ivithout  wafliing,  for  nearly  an  hour, 
in  a  boiling  folution  of  white  foap,  after  which  it  is 
ivtll  wafhed  and  dried. 

274.  A  deeper  yellow  is  communicated  to  cotton, 
by  omitting  the  procefs  of  aluming,  and  employing  two 
pounds  and  a  half  of  weld  for  each  pound  of  cotton. 
To  this  is  added  a  dram  of  verdigrife,  mixed  with  part 
of  the  bath.  The  cotton  is  then  to  be  dipped  and 
worked  till  the  colour  become  uniform.  It  is  then  ta- 
ken out  of  the  bath,  that  a  little  folution  of  foda  may 
be  added,  after  which  it  is  returned,  and  kept  for  fif- 
teen minutes.      It  is  then  wrung  out  and  dried. 

275.  Other  fhades  of  yellow  may  be  obtained,  by 
varying  the  proportion  of  ingredients.  Thus,  a  lemon 
colour  is  dyed  by  ufing  only  one  pound  of  weld  for 
every  pound  of  cotton,  and  by  diminifhing  the  propor- 

■f  BtrtljoUrt,tion  of  verdigrife,  or  ufing  alum  as  a  fubflitute  f. 
«'•  ^fi?-  276.   But  a  better  method,  as  it  affords  more  pcrma- 

Clieaper  nent  and  more  beautiful  colours,  and  at  a  fmaller  e.x- 
pence,  is  recommended  by  Dr  Bancroft.  This  is  by 
the  ufe  of  quercitron  bark,  and  the  calico  printers  alu- 
minous mordant,  or  the  fugar  of  lead.  The  following 
is  the  procefs  which  he  propofes  to  employ,  for  produ- 
cnig  bright  and  durable  yellow  colours.  One  pound 
of  fugar  of  lead,  and  three  pounds  of  alum,  are  to  be 
dilTolved  in  a  fufhcient  quantity  of  warm  water.  The 
cotton  or  linen,  after  being  properly  rinfed,  is  to  be 
foaked  in  this  mixture,  heated  to  the  temperature  of 
-4 00",  for  tivo  hours.  It  is  then  taken  out,  moderate- 
ly prefled  over  a  vefTel,  to  prevent  the  waftc  of  the  alu- 
minous liquor.  It  is  then  dried  in  a  flove  heat,  and 
after  being  again  foaked  in  the  aluminous  folution,  it  is 
wrung  out  and  dried  a  fecond  time.  Without  being 
rinfed,  it  is  to  be  barely  ^vetted  ivith  lime  water,  and 
afterwards  dried,  and  if  a  fiUl,  bright,  and  durable 
yellow  is  wanted,  it  may  be  neceflary  to  foak  the  lluft" 
in  the  diluted  aluminous  mordant,  and  after  drying,  to 
^\et  it  a  fecond  time  with  lime  water.  After  it  has 
been  foaked  for  tlie  bft  time,  it  fhould  be  well  rinfed 
in  clean  «ater,  to  feparate  the  loofe  particles  of  the 
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mordant,  which  might  injure  tlie  application  of  the  co-  Of  simple 
louring  matter.      By  the  ufe  of  the  lime  water,  a  great-     Colouis. 
er  proportion  of  alumina  combines   with   the  Huff,  be-         * 
fides  the  addition  of  a  certain  portion  of  lime. 

277.  In  the  preparation  of  the  dyeing  bath,  from  12  Dyeing 
to  1  8  lbs.  of  powdered  quercitron  bark  are  inclofed  inab'"''. 
bag,  for  every  1 00  lbs.  of  the  fluff,  varying  the  pro- 
portion according  to  the  intenfity  of  the  iliade  defired. 
The  bark  is  put  into  the  water  while  it  is  cold  ;  and 
immediately  after  the  fluff  is  immerfed  and  agitated  or 
turned  for  an  hour,  or  an  hour  and  a  half,  during 
which  the  water  fliould  be  gradually  heated,  and  the 
temperature  raifed  to  about  1  2C°.  At  the  end  of  this 
time  the  heat  is  increafed,  and  the  dyeing  liquor 
brought  to  a  boiling  temperature ;  but  at  this  tempera- 
ture the  fluff  muft  remain  in  it  only  for  a  few  minutes, 
becaufe  otheruife  the  yellow  affumes  a  brownilh  lliade. 
The  fluff  having  thus  acquired  a  fuliicient  coloiu',  is  ta- 
ken cut,  rinfed  and  dried. 

278.  Dr  Bancroft   obferves,  that  when  the   alumi- Advantage 
nous  mordant  is  employed,  without  the  addition  of  wa-  of  a  diluted 
ter,  one  foaking  only,  and  an  immerlion  in  lirne  water,  tnordant. 
may  be  fufhcient  ;  but  he  thinks  that   greater   advan- 
tage is  derived  from   the   application  of  a  more  diluted 
mordant  at  two  different  times,  or  even  by  the  immer- 
lion of  the  fluff  a  greater  number  of  times,  alternately 
in  the  diluted  aluminous  mordant,  and  lime  water,  and 
drying  it  after  each  immerlion.      By  this  treatment   he 
found,  that  the  colour  always  acquired  more  body  and 
durability. 

279.  Chaptal  has  propofed  a  procefs  for  commu- Na^jj^p^ 
nicating  to  cotton  a  nankeen  yellow,  which  at  the  yellow, 
fame  time  that  it  affords  a  durable  colour,  has  the 
advantage  of  being  cheap  and  fimple.  When  cotton  is 
immerfed  in  a  folution  of  any  fait  of  iron,  it  has  fo 
flrong  an  athnity  for  the  oxide,  that  it  decompofes  the 
fait,  combines  with  the  iron,  and  affumes  a  yellow  co- 
lour. The  procefs  recommended  by  Chaptal  is  the  fol- 
lowing. The  cotton  to  be  dyed  is  put  into  a  cold  fo- 
lution of  copperas  (fulphate  of  iron)  of  the  fpecific  gra- 
vity 1.02.  It  is  afterwards  wrung  out,  and  immedi- 
ately immerfed  in  a  ley  of  potafli  of  the  fpecific  gravity 
1.0 1.  This  ley  muft  have  been  previoufly  faturated 
with  a  folution  of  alum.  When  the  fluff  has  been  kept 
for  four  or  five  hours  in  this  bath,  it  may  be  taken  out, 
wafhed  and  dried.  By  varying  the  proportion  of  ful- 
phate of  iron,  every  variety  of  lliade  of  nankeen  yellow 
may  be  obtained. 

280.  We  fhall  lay  before  our  readers  another   pro-  By  another 
cefs  for  dyeing  nankeen  colour,  which  is  propofed  and  procefs. 
followed   by  Mr  Brewer,  a    praftical   dyer.     It   is   as 
follows. 

"  Mix  as  much  fheep's  dung  in  clear  water  as  will 
make  it  appear  of  the  colour  of  grafs ;  and  diffolve  in 
clear  water  one  pound  of  bell  white  foap  for  every  ten 
pounds  of  cotton  yam,  or  in  that  proportion  for  a  great- 
er or  leffer  quantity. 

"  Obferve  : — The  tubs,  boards,  and  poles,  that  are 
ufed  in  the  following  preparations  muft  be  made  of 
deal  ;  the  boiling  pan  of  either  iron  or  copper. 

Firji  Operation. — "  Pour  the  foap  liquor  prepared  as 
above  into  the  boiling  pan  ;  ilrain  the  dung  liquor 
through  a  fievc  ;  add  as  much  thereof  to  the  Ibap  li- 
quor in  the  pan  as  will  be  futllcient  to  boil  the  yarn, 
intended  to  be  dyed,  for  five  hours.    When  the  liquors 
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Of  Simple  are  well  mixed  in  the  p;>ii,  enter  the  yarn,  light  the 
fire  under  the  pnn,  and  bring  the  liquor  to  boil  in  about 
two  hours,  obfcrving  to  increafe  the  heat  regularly  du- 
rincr  that  period.  Continue  it  boiling  for  three  hours  ■■, 
then  take  the  yam  out  of  the  pan,  walh  it,  wrin;j  it, 
and  hang  it  in  a  (lied  on  poles  to  dry.  When  dry, 
take  it  into  a  flove  or  other  room  where  there  is  a  fire  j 
let  it  hang  there  until  it  be  thoroughly  dry. 

N.  B.  "  The  cotton  yam,  when  in  the  (tied,  fhonld 
not  be  expofed  either  to  the  rain  or  fun  :  if  it  is,  it  will 
be  unequally  coloured  ivhen  dyed. 

Second  Operation. — "  In  this  operation  ufe  only  one 
half  of  the  foap  that  was  ufed  in  the  lad,  and  as  much 
dung  liquor  (ftrained  as  before  directed)  as  will  be  fuf- 
ficient  to  cover  the  cotton  yarn,  when  in  the  pan,  about 
two  inches.  WTien  thefe  liquors  arc  well  mixed  in  the 
pan,  enter  the  yam,  light  the  fire,  and  bring  the  li- 
quor to  boil  in  about  one  hour  ;  then  take  the  yarn  out, 
■(vring  it  without  walhing,  and  hang  it  to  dry  as  in  the 
former  operation. 

Third  Operation. — "  This  operation  the  fame  as  the 
fecond  in  every  refpeft. 

Fourth  Operation. — "  For  every  ten  pounds  of  yam 
make  a  clear  ley  from  half  a  pound  of  pot  or  pearl- 
afhes.  Pour  the  ley  into  the  boiling-pan,  and  add  as 
much  clear  water  as  ivill  be  fufficient  to  boil  the  yam 
for  two  hours  ;  then  enter  the  yarn,  light  the  fire,  and 
bring  it  to  boll  in  about  an  hour.  Continue  it  boiling 
about  an  hour,  then  take  the  yarn  out,  walh  it  very 
ivell  in  clear  water,  wring  it,  and  hang  it  to  dry  as  in 
former  operations. 

N.  B.  "  This  operation  is  to  cleanfe  the  yarn  from 
any  oleaginous  matter  that  may  remain  in  it  after  boil- 
ing in  the  foap  and  dung  liquors. 

Fifth  Operation. — "  To  every  gallon  of  iron  li- 
quor (m)  add  half  a  pound  of  ruddle  or  red  chalk  {the 
laft  the  befl)  well  pulverized. 

"  Mix  them  well  together,  and  let  the  liquor  ftand 
four  hours,  in  order  that  the  heavy  particles  may  fub- 
Cde  ;  then  pour  the  clear  liquor  into  the  boiling-pan, 
and  bring  it  to  fuch  a  degree  of  heat  as  a  perlon  can 
w-ell  bear  his  hand  in  it  ;  divide  the  yam  into  fmall  par- 
cels, about  five  hanks  in  each  ;  foak  each  parcel  or 
handful  very  well  in  the  above  liquor,  wring  it,  and 
lay  it  down  on  a  clean  deal  board.  When  all  the  yarn 
is  handed  through  the  liquor,  the  laft  handful  muft  be 
taken  up  and  foaked  in  the  liquor  a  fecond  time, 
and  every  other  liandful  in  fuccefTion  till  the  whole  is 
gone  through  j  then  lay  the  yam  dowm  in  a  tub,  where- 
in there  mull  be  put  a  futhcient  quantity  of  ley  made 
from  pot  or  pearl-afhes,  as  will  cover  it  about  fix  inch- 
es. Let  it  lie  in  this  ftate  about  two  hours,  then  hand 
it  over  in  the  ley,  wring  it,  and  lay  it  down  on  a  clear 
board.  If  it  does  not  appear  fufficiently  deep  in  co- 
lour, this  operation  muft  be  repeated  till  it  has  acquired 
a  fufficient  degree  of  darknefs  of  colour  :  this  done,  it 
muft  be  hung  to  dry  as  in  former  operations. 

N.  B.  "  Any  degree  of  red  or  yellow  hue  may  be 
given  to  the  yarn  by  increafing  or  diminilhing  the 
quantity  of  rviddle  or  red  chalk. 

Sixth  Operation. — "  For  every   ten  pounds   of  yam 


make  a  ley  from  half  a  pound  of  pot  or  penrl-afhes  j  Of  Simple 
pour  the  clear  ley  into  the  boiling-pan  ;  add  a  fufficient  ,  Colours. 
quantity  of  water  thereto  that  will  cover  the  yam  about 
four  inches ;  liglit  the  fire,  and  enter  the  yarn,  when 
the  liquor  is  a  little  warm  ;  obferve  to  keep  it  conftanl- 
ly  under  the  liquor  for  tivo  hours  ;  increafe  the  heat  re- 
gularly till  it  come  to  a  fcald  ;  then  take  the  yam  out, 
walh  it,  and  hang  it  to  dry  as  in  former  operations. 

Seventh  Operation. — "  Make  a  four  liquor  of  oil  of 
vitriol  and  ^vatcr  :  the  degree  of  acidity  may  be  a  little 
lefs  than  the  juice  of  lemons  ;  lay  the  yam  in  it  for  a- 
bout  an  hour,  then  take  it  out,  \va(li  it  very  -well  and 
wring  it ;  give  it  a  fecond  walhing  and  wringing,  and 
lay  it  on  a  board. 

N.  B.  "  This  operation  is  to  diflblve   the   metallic 
particles,  and  remove  the  ferruginous  matter  that  re- 
mains on  the  furface  of  the  thread  after  the  fifth  opera-  * 
tion. 

Eighth  Operation. — "  For  every  ten  pounds  of  yarn 
diflblve  one  pound  of  beft  white  foap  in  clear  water, 
and  add  as  much  water  to  this  liquor  in  your  boiling- 
pan  as  ^vill  be  fufficient  to  boil  the  yarn  for  two  hours. 
When  thefe  liquors  are  well  mixed,  light  the  fire,  en- 
ter the  yarn,  and  bnng  the  hquor  to  boil  in  about  an 
hour.  Continue  it  boiling  (lowly  an  hour  ;  take  it  out, 
waih  it  in  clear  water  very  well,  and  hang  it  to  dry  as 
in  former  operations  ;  when  dry,  it  is  ready  for  the 
weaver. 

N.  B.  "  It  appears  to  me,  from  experiments  that  I 
have  made,  that  lefs  than  four  operations  in  the  prepa- 
ration of  the  yam  ^vill  not  be  fufficient  to  cleanle  the 
pores  of  the  fibres  of  the  cotton,  and  render  the  colour 
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281.  A  method  of  dyeing  cotton  and  linen  a  durable       »-  "''"' 
yellow  colour  is   pra£lifed  in  the  eaft.     The  objedl  of  P''°'^''^.  f"'- 
this  procefs,  which  is  tedious,  is  to  increafe  the  affinity  ?^^^  A" 
between  the  alumina   and   the   ftulf,  fo  that  it  may  ad- 
here with   fufficient  force   to   produce  a  permanent  co- 
lour.    For  this  purpofe  three  mordants  are  employed  : 
thefe  are  oil,   tan   and  alum.      The  cotton  is  foaked  in- 
a   bath   of  oil,  mixed  with  a  ^veak    folution    of   foda. 
Animal  oil,  as  it  is  found   to   anfwer  beft,  is  preferred. 
Glue  has   alio   been  tried,  and  is  found  to  anfwer  very 
well.      The  foda  muft  be  in  the  cauftic  ftate,  for  intliat 
ftate   it   combines  with   the   oil,  and   produces   on  the 
cloth   an   equal   abforption.     The   ftufli"  is   then   to  be 
wa(hed,  and  afterwards  put  into  an  infufion  of  nut  galls 
of  the  white  kind,   and  the  infufion  ftiould  be  ufed  hot. 
The  tan  combines  with  the  oil,  ^vhile  the  gallic  acid 
carries  off  any  portion   of  alkali  which   may  adhere  to 
the  cloth.     When  the  fluff  is  removed  from  the  bath, 
it  (hould  be  quickly  dried  ;  and  too  great  an  excefs  of 
galls  beyond  a  proper  proportion  with  the  oil  ffiould  be 
avoided,  as   it   is   apt   to   darken   the   Ihade  of  colour. 
After  this  preparation  the  fluff  is  to  be  immerled  in  a 
folution  of  alum  ;  and   in   confequence   of  the   affinity 
which  exifts  between  tan  and  alumina,  the  alum  is  dc- 
compofed,  and  its  earth  combines  with  the  tan.      After 
thefe  preliminary  fleps,   the  cotton  is  to   be  dyed  witli 
quercitron   bark,    according   to  the  procefs  which  has 
been  already  defcribed. 

Sect.  III. . 
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Sect.  III.    Of  Blue.       ' 

282.  The  next  of  tlie  fimple  colours  is  blue.  We 
(hall  firft  treat  of  the  fubftances  which  are  employed  in 
dyeing  blue,  and  then  defcribe  the  proceiTes  which  arc 
followed  in  fixing  this  colour. 

I.  Of  the  Sub/lances  which  are  employed  in  Dyeing  Blue. 

The  only  fubftances  which  are  ufed  in  dyeing  blue, 
are  indigo  and  ^voad. 

283.  Indigo  was  not  ufed  for  the  purpofe  of  dyeing 
in  Europe  till  near  the  middle  of  the  1 6th  century.     A 

*  X;'{.  XXIV.  fubftance  is  mentioned  by  Pliny  *,  ivhich  was  brought 
from  India,   and  termed  imUcuw,  wliich  feems  to  have 
been  the  fame  as  the  indigo  of  the  moderns  ■,  but  it  does 
not  appear  that  either  the  Greeks  or  tlie  Romans  knew 
'  how  to  diflolve  indigo,  or  its  ufe  in  dyeing,  although  it 
was  applied  as  a  pairit.     It  ivas,  however,  long   before 
known  as  a  dye  in  Indiii.     The  firft  indigo  which  ^vas 
cmplo3'ed  for  the  purpofe  of  dyeing  by  Europeans,  was 
introduced  brought  by  the  Dutch  from  India.      One  of  the  fpecies 
into  Eu-      of-the  plant  from  ■(vhich  it  is  obtained,  was  difcovered 
'  by  the  Portuguefe  in  Brazil,  ^vhere  it  grows  fpontane 

oufly,  as  well  as  in  other  parts  of  America.  Being 
afterwards  fuccefsRdly  cultivated  in  Mexico,  and  fome 
iilands  of  the  Weft  Indies,  the  whole  of  the  indigo  em- 
ployed in  Europe  was  fupplied  from  thefe  countries. 
The  indigo  from  the  Eaft  Indies  has,  however,  of  late 
recovered  its  charafter,  and  is  iniponed  into  Britain 
in  confiderable  quantities. 
Three  284.  There   are   three   fpecies  of  the  indigo  plant, 

ffecies.  which  are  ufually  cultivated  in  America.  The  firft  is 
the  ind'igofera  tinSoria,  Linn,  which  befides  being  a 
fmallcr  and  lefs  hardy  plant,  is  inferior  to  the  others 
on  account  of  its  pulp,  but  as  it  yields  a  greater  pro- 
portion, it  is  generally  preferred.  The  fecond  is  the 
ind'igofera  d'tfperma,  Linn,  or  Guatimala  indigo  plant. 
This  is  a  taller  and  hardier  plant,  and  affords  a  pulp  of 
a.fuperior  quality  to  the  former.  The  third  is  the  in- 
digofera  argentea,  Linn,  which  is  the  hardieft  of  the 
three  fpecies  •,  yields  a  pulp  of  the  fineft  quality, 
though  in  fmalleft  proportion. 
Method  of  2S^.  When  the  indigo  plant  has  arrived  at  maturi- 
preparing  ^^^  jj  j^,  ^.^^^  ^  j^^^  inches  above  the  ground,  dif- 
pofed  in  flrata  in  a  large  veffel  or  fteeper,  and  being 
kept  down  with  boards,  is  covered  with  water  ;  and  in 
tbis  ftate  it  is  left  to  ferment  till  the  pulp  is  extraded. 
The  procefs  commences  by  the  evolution  of  heat,  and 
the  cmiflion  of  a  great  quantity  of  carbonic  acid  gas. 
When  the  fermentation  has  continued  for  a  fufficient 
length  of  time,  whicli  is  known  by  the  tops  becoming 
tender  and  pale,  the  liquor,  which  is  now  of  a  green 
colour,  is  drawn  off  into  large  flat  veffels,  called  beaters, 
where  it  is  agitated  ^vith  buckets  or  other  convenient 
apparatus,  till  blue  floccul*  begin  to  appear.  To  pro- 
mote this  granulation  or  feparation  of  the  floccuLx  it  is 
ulual  to  add  clear  lime  '.vater  till  the  liquor  in  which 
they  are  fufpended  Ijecome  quite  colourlefs.  The  li- 
quor being  fulliciently  impregnated  with  the  lime  ivater, 
is  left  at  reft  to  allow  the  particles  of  the  coloiu-ing 
matter  to  precipitate  ;  after  which  the  fupeniatant  li- 
quor is  drawn  off,  and  tlie  fediment  collotled  into  linen 
bags,  which  are  fufpended  for  fome  time  to  let  the  wa- 
ter drain  off.      It   is  tlien   put  into  fquare   boxes,  or 
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formed  into  lump.s   s:ul  dried  in  the  fliade.     llic  indi 
go  thus  prepared  is  in  a  ftate  fit  for  the  market. 

286.  The   indigo  uhich   is   produced  in  this  opera  ,,    .'^"^ 
tlon  difters  greatly,   not   only  according   to   the  quality  it,'„„jjj'° 
of  the  plant  from  v^hich  it  is  obt.iined,  but  according-  to  ties. 

the  mode  ot  preparation.  But  the  difference  of  quantity 
fecms  to  depend  entirely  on  the  heterogeneous  fub- 
ftances with  \\hich  it  is  mixed,  and  on  the  degree  of 
confiftence  which  it  has  acquired  in  drying.  The  light- 
eft  kind  which,  is  brought  from  Guatimala,  is  called 
light  indigo  ;  it  is  of  a  fine  blue  colour,  and  is  the  moft 
valuable,  becaufe  it  is  of  the  fineft  quality.  Indigo  ex- 
hibits various  ftrades  of  colour,  whicli  is  nlfo  owing  to 
the  mixture  of  ioreign  fubftances.  The  moft  common 
fliades  are  blue,  violet,  and  copper  colour. 

287.  Other  plants  have  alfo  been  difcovered,  which  I?  obtained 
by  a   procefs   fomewhat  fimilar,  afford   indigo,  and  in f'*""  o»l»«r 
particular   the   nerium  tinEiorium,   or  rofe  bay,  an  ac-1^        ■ 
count  of  which,  with  the  method  of  manufacturing  in- 
digo frcm  its  leaves,  has  been  given  by  I>r  Roxburgh. 

This  tree  grows  in  great  aburidance  in  different  parts 
of  the  Eaft  Indies  j  and  plantations  of  it,  raifcd  from 
feeds,  have  fucceeded  well  in  Bengal.  The  leaves  of 
the  nerium  afford  indigo,  not  only  when  tliey  are  frelh 
gathered,  but  alfo  when  they  are  nearly  dried  ;  but 
they  yield  the  beft  indigo  after  being  kept  a  day  or 
two.  The  leaves  colletled  the  preceding  day  are  put 
into  a  copper,  fo  as  nearly  to  fill  it  without  preffmg. 
The  copper  is  filled  with  water  till  %^ithin  thiTe  inches 
of  the  top ;  and  hard  Ipring  water,  ^vhich  incrcafcs  the 
quantity  of  indigo,  and  improves  its  quality,  is  pre 
ferred.  The  fire  is  then  applied,  and  kept  up,  till  the 
liquid  becomes  of  a  green  colour  in  the  vcllel.  The 
leaves  then  become  of  a  yellowifti  colour,  and  the  heat 
of  the  liquor  about  150°,  or  160°.  The  leaves  fliould 
be  conftantly  agitated,  that  they  may  be  equally  heat- 
ed, as  well  as  to  promote  the  operation,  by  the  expul- 
fion  of  the  carbonic  acid  gas.  When  the  procefs  exhi- 
bits the  above  appearances,  the  liquor  is  to  be  drawn 
off,  paiTed  through  a  hair-cloth,  and  agitated  while  hot 
in  the  ufual  wav,  till  granulation  takes  place,  or  the 
appearance  of  blue  flakes  is  obferved.  .  About  ^  part 
of  ftrong  lime  water  is  then  added,  to  promote  the  pre- 
cipitation of  the  indigo,  and  the  remaining  part  of  the 
procefs  is  fimilar  to   that   dcfcribed  above,  for  the  ma- 
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nufaiSure  of  indigo  from  indigofcra  f .  _ 

288.  The  objeft  of  the  proceffes  which  are  followed  .27- 
in  the  manufa£lure   of  indigo,  is   to   extraft   from  the  f^jji^jg  ^f 
plants  which  yield  it,   a  green  fubftance,  which  is  folu-the  fub- 
ble  in  water.     This   fubftance,   which  has  a  ftrong  af- dances  ex- 
finity  for  oxygen,  gradually  attrafts  it  from  the  air,  be-"^"^"'- 
comes  of  a  blue  colour,  and  is  then  inlolublc  in  water. 

This  abforption  is  greatly  promoted  by  agitation,  for 
then  a  greater  furface  is  expofed  to  the  aftion  of  the 
air  ;  and  the  lime  water,  by  combining  with  carbonic 
acid,  which  exifts  in  the  green  matter,  alfo  promotes 
the  feparation  of  the  indigo. 

289.  Indigo  is  infoluble  in  w.ater,  alcohol,  ether,  p^jj^., 
and  oils,  and  the  only  acids  which  produce  any  effeft  of  indigo, 
upon   it,  are   the   fulphuric   and  nitric.     By  the  latter 

it  is  foon  changed  to  a  dirty  white  colour,  and  is  at  laft 
entirely  dtcompofed.  When  the  acid  is  concentrated, 
the  indigo   is  inflamed  ;  but  when  it  is  diluted,  the  in 


digo  becomes  brown,  and   cryftals 


like  thofe  of  oxalic 
and 
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rf  Simple  and  tartarous  aeWs  make  tlifir  appearance  ;  and  wlien 
Colours.    {}ie  acid  and  cryflals  are  wadied  off,   there  remains  be- 
*"■"•  hind  a  kind  of  refinous  matter.     Sulphuric  acid  in  the 

concentrated  rtate  dilTolves  indigo,   with  the  evolution 
of  a  great  deal  of  heat.     The   folution   is  opaque  and 
black,  but  v.hen   diluted   with   water,  it   changes  to  a 
deep  blue  colour.     l)r  Bancroft  has  denominated  this 
folution  y;/^A<7/f  of  indigo,  which  has  been  long  kno\\-n 
by  the  name  of  liifuid  blue.     The  fixed  alkalies  in  the 
flate   of  carbonate    precipitate   flowly  from  fulphate  of 
indigo,  a  blue  coloured  powder,  which  has  the  proper- 
ties of  indigo,   but  is  found  to  be  foluble  in  moft  of  the 
acids   and   alkalies.     Pure   alkalies   deitroy  the  colour 
of  fulpiiate  of  indigo,   as  ivell  as  that  which  is  precipi- 
tated. 
Is  employ-        290.   Indigo  is  employed  in  dyeing,  both  in  the  llate 
ed  in  dye-    of  liquid  blue,  or  fulphate  of  indigo,  from  which  is  ob- 
ing  in  two   tained  the  beautiful  colour  called  Saxon  blue  ;  and  al- 
ftates.  Cq  Jj,   [)jg  j^ajg  ^f  ijmple  indigo,  or  the  indigo  of  com- 

merce. In  dyeing  with  indigo,  it  mull  be  reduced  to 
the  ftate  of  the  green  matter  as  it  exills  in  the  plants, 
or  when  it  is  firft  extradled  from  them.  It  muil  be  de- 
prived of  the  oxygen,  to  the  combination  of  which  the 
blue  colour  is  owing.  In  this  ftate  it  becomes  foluble 
in  water  by  means  of  the  alkalies.  To  effeift  this  fe- 
paration  of  the  oxygen,  the  indigo  mufl  be  mixed  vv-ith 
a  folution  of  fome  fubftance  which  has  a  ftronger  affi- 
nity for  oxygen  than  the  green  matter  of  indigo.  Such 
fubftances  are  green  oxide  of  iron  and  metallic  fulphu- 
rets.  Lime,  green  fulphate  of  iron,  and  indigo,  are 
mixed  together  in  water,  and  during  this  mixture  the 
indigo  is  deprived  of  its  blue  colour,  becomes  green, 
and  is  diffoh'ed,  ivhile  the  green  oxide  of  iron  is  con- 
verted into  the  red  oxide.  In  this  procefs,  part  of  the 
lime  decompofes  the  fulphate  of  iron,  and  as  the  green 
oxide  is  fet  at  liberty,  it  attrafts  oxygen  from  the  in- 
<ligo,  and  reduces  it  to  the  ftate  of  green  matter,  \vhich 
is  immediately  diffolved  by  the  aftion  of  the  reft  of  the 
lime.  Indigo  is  alfo  deprived  of  its  oxygen,  and  pre- 
pared for  dyeing,  by  another  procefs.  Some  vegetable 
matter  is  added  to  the  indigo  mixed  with  water,  ivith 
the  vie^v  of  exciting  fermentation  ;  and  quicklime  or  an 
alkali  is  added  to  the  folution,  that  the  indigo,  as  it  is 
converted  into  the  green  matter,  may  be  diffolved. 
Woad.  291.  Another  plant,  known  under  the  name  oi pajlel 

or  woad,  (jfalis  lin&oria),  is  employed  for  dyeing  blue. 
Another  fpecies  {ijatit  lujitonica),  %vhich  is  a  fmaller 
plant,  is  alfo  employed  in  dyeing.  The  tfatis  UnBoria 
is  cultivated  in  France  and  in  England.  When  the 
plant  has  reached  maturity,  it  is  cut  down,  waflied  in  a 
river,  and  fpeedily  dried  in  the  fun.  It  is  then  ground 
in  a  mill,  and  reduced  to  a  pafle,  which  is  formed  into 
heaps,  covered  up  to  proteft  them  from  the  rain,  and 
at  the  end  of  a  fortnight  the  heap  is  opened,  to  mix 
the  ^vhole  well  together.  It  is  afterwards  formed  into 
round  balls,  which  are  expofed  to  the  wind  and  fun, 
that  the  moirture  may  be  fcparated.  The  balls  are 
heaped  upon  one  another,  become  gradually  hot,  and 
exhale  the  fmell  of  ammonia.  To  promote  the  fer- 
mentation, which  13  ftronger  in  proportion  to  the  quantity 
heaped  up,  and  the  temperature  of  the  feafon,  the 
heap  is  to  be  fprlnkled  with  water  till  it  falls  dowit  in 
the  ftate  of  coarfe  powder,  in  which  ftate  it  appears  in 
commerce.  The  blue  colour  obtained  from  woad  is 
very  permanent,   but   has   little  luflre.     But  its  colour 
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is  not  only  inferior  in  beauty  to  that  obtained  from  in-  Of  Simple- 
digo ;  it  atR>rds   alfo  a  fmaller   proportion  of  colouring    ^"''""^-  . 
matter,  fo  that  fince  the  difcovcry  of  indigo,  the  ufe  ot 
woad  has  dirainiflitd. 

II.  Of  the  Vroccjfti  for  Dyeing  Wool  Blue. 
292.  The  preparation   for  dyeing  blue  is  made  in  a  Preparation 
large  wooden  vcffel  or  vat,  which  (hould  be  fo  conftrudl-  "^  ^^'^  *''^' 
ed^as  to  retain  the  heat,  which  is  a  matter  of  confiderable 
importance  in  the  procefs.     The  vat  is  therefore  fet  up  - 
in  a  feparate  place  from  the  coppers,  and  is  funk  fo  far 
in  the  ground   as  to  be  only  brcaft-high  above  it.     Be- 
fore   the   introduction   of  indigo,   blue  was   dyed  with 
^voad,  which   affords  a  permanent,  but   not   a  deep  co . 
lour  ;  but  a  very  rich   blue  is  obtained  by  mixing  indi- 
go with  the  woad,  and   thefe   are   almoft  the  only  fub- 
ftances which   are   now   employed   for   dyeing  ^voollen 
fluffs.     The  proportions  of  thefe  fubftances  are  varied 
by  different  dyers,  and  according  to  the  fttade  which  is 
required.     The   following   is   the   account  of  the  pre- 
paration of  a  vat,  as  it  is  given  by  Q^uatremere.     Into 
a  vat  of  about  feven  and  a  half  feet  deep,  and  five  and  a 
half  in  diameter,  are  thrown  two  balls  of  paftel  or  woad, 
which  are   pre-\ioufly  broken,   and   together  amount  to 
about  400  pounds  weight  ;  50  pounds  ol  weld  arc  boil- 
ed in  a  copper  for  three  hours,  in  a  i'ufRcient  quantity 
of  water,  to  fill  the  vat.     To  this  decoftion  are  added 
20  pounds  of  madder,  and  a  balket  full  of  bran.     The 
boiling   is   then   continued  half  an  hour  longer.     This 
bath  is  cooled  with  20  buckets  of  water,  and  after  it  is 
fettled,  and   the   v.'eld   taken  out,   it  is  poured  into  the 
vat,   which   muft   be   ftirred  with   a   rake  all  the  time 
that  it  is  running  in,   and  for  15  minutes  longer.     The 
vat  is  then  covered   up  very  hot,  and  allowed  to  ftand 
for  fix  hours,  when   it   is   uncovered,  and  raked  again 
for  30  minutes.     The  fame  operation  muft  be  repeated 
every   three   hours.      When    the    appearance   of   blue 
ftreaks  is  perceived  on  the  furface  of  the  vat,  eight  or 
nine  pounds  of  quicklime   are  added  ;  the  colour  then 
becomes   of  a  deeper  blue,  and  the  vat  exhales  more 
pungent  vapours.     Immediately  after  the  lime,  or  along 
ivlth  it,   the   indigo,  ivhich  has  been  pre\'iou{ly  ground 
in"  a  mill,  inth  the   fmalleft  poffible  quantity  of  water, 
is  put   into   the   vat.     The  quantity  is  to  be  regulated 
by  the  intenfity  of  the   ftiade   required.      From  ten  to 
thirty  pounds  may  be   put   into   a  vat  fuch  as  we  have 
now  defcribed.     If  on  ftrlking  the  vat  mth  the  rake,  a 
fine  blue  fcum   arifcs,   no   other  previous  preparation  is 
required  than  to  ftir  it  with  the  rake  twice  in  the  fpace 
of  fix  hours,  to  mix  the  ingredients  completely.     Great 
care  fhould   be  taken   not  to  expofe  the  vat  to  the  air, 
except  during  the  time  of  ftirring  it.     When  that  ope- 
ration is  finilhed,  it  is  covered  with  a  wooden  lid,  on 
which   r.re  fpread   thick   cloths,   to  retain  the  heat  as 
much  as  poffible  j  but  after  all  thefe  precautions,  at  the 
end  of  eight  or  ten  days  it  is  greatly  diminiihed,  and  is 
at  laft   entirely  diffipated,  fo   that   the   liquor  muft  be 
again  heated,  by  pouring  the  greater  part  of  the  liquor 
of  the  vat   into   a   copper   under  which   a  large  fire  is 
made.      \Vhen    the    liquor    has    acquired    a    fuflicieut 
temperature,  it  is  returned   into   the  vat,  and  carefully 
covered  up.  ' 

293.  Vats  of  this  dofcription  are  famctimes  liable  to  .'icciilc r,t« 
accidents.     A  vat  is  faid  to  be  repelled,  when  having '°"■'"'^ 
previoufly     afforded    fine   ftiades    of    blue,    it    appears  |;^|j.^ 

black. 
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Ol  Simple  black,  without  any  blue  ftreaks  ;  and  if  it  be  flirred, 
°  """•  the  black  colour  becomes  deeper  •,  the  vat  at  the  fame 
time  exhales,  inftead  of  a  fiveetilh  imell,  a  pungent 
odour  J  and  the  llufF  dyed  in  a  vat  in  this  ftate,  comes 
out  of  a  diny  gray  colour.  Thefe  cffeds  are  afcribed 
to  an  excefs  of  lime. 

294.  Different  means  are  employed  to  recover  a  re- 
pelled vat.  Some  are  fatisfied  with  merely  reheating 
it  J  while  others  add  tartar,  bran,  urine,  or  madder. 
Hellot  recommends  bran  and  madder  as  the  bed  re- 
medy. If  the  e.'xefs  of  lime  be  not  very  great,  it  is 
fufficient  to  leave  it  at  reft  five  or  fix  hours,  putting  in 
a  quantity  of  bran  and  three  or  four  pounds  of  madder, 
which  are  to  be  fprinkled  on  the  iui-face,  and  then  it 
15  to  be  covered  up,  and  after  a  certain  interval,  to 
be  tried  again.  But  if  the  vat  has  been  fo  far  repelled 
as  to  afford  a  blue  only  when  it  is  cold,  it  muft  be  left 
at  reft  to  recover,  and  fometlmes  mull  remain  ^vhole 
days  ^vithout  being  ftirred  with  the  rake.  When  it  be- 
gins to  a.ford  a  tolerable  pattern,  the  bath  muft  be  re- 
peated. In  general,  this  revives  the  fermentation.  The 
addition  of  bran  or  madder,  or  a  baiket  or  two  of  frelh 
woad,  produces  the  iam^e  effeA. 

295.  This  vat  fometimes  runs  into  the  putreiaOi\e 
procefs.  When  this  happens,  the  colour  of  the  vat  be- 
comes reddilh,  the  pafle  riles  from  the  bottom,  and  a 
fetid  fmell  is  exhaled.  This  accident  is  owing  to  a  de- 
ficiency of  lime,  and  it  muft  be  correfted  by  adding 
a  frelh  quantity.  The  vat  is  then  to  be  raked  ;  after 
tivo  hours  more  lime  is  added,  and  the  proceis  of  rak- 
ing again  performed.  Thele  operations  are  to  be  re- 
peated till  the  vat  is  recovered. 
Precautions  '  2g'i.  Nothing  requires  more  attention  in  treating  a 
in  the  ufe  vat  of  this  kind,  than  the  diftribution  of  the  lime,  the 
principal  ule  of  which  is  to  moderate  the  tendency  to 
putrefaction,  and  to  limit  the  fermentation  to  that  de- 
gree which  is  neceSary  to  deprive  the  indigo  of  its  oxy- 
gen. If  too  much  lime  be  added,  the  necelfary  fer- 
mentation is  retarded,  and  if  there  be  too  little,  the 
putrefailive  procefs  commences. 

297.  Two  hours  previous  to  the  dyeing  operation, 
the  vat  ftiould  be  raked  ;  and  to  prevent  the  ftufF 
coming  in  contact  with  the  fediment,  ^vhich  would  pro- 
ducejinequalities  in  the  colour,  a  crols  of  wood  is  intro- 
duced. The  fluff  is  then  to  be  completely  wetted  with 
pure  water  a  little  heated  ;  and  being  WTung  out,  it  is 
dipped  into  the  vat,  where  it  is  moved  about  for  a 
longer  or  a  ftiorter  time,  according  to  the  depth  of 
fliade  required.  During  this  operation  it  is  taken  out 
occafionally,  to  be  expofed  to  the  air,  the  aflion  of 
which  is  necelTary  to  change  the  green  colour  of  the 
bath  into  a  blue.  Stuffs  dyed  blue  in  this  manner  muft 
be  carefully  wallied,  to  carry  off  the  loole  particles  of 
colouring  matter  ;  and  when  the  fliade  of  blue  is  deep, 
they  ought  even  to  be  cleanfed,  by  fulling  with  foap. 
This  operation  does  not  alter  the  colour. 

198,  When  a  vat  is  prepared  entirely  of  indigo, 
Avithout  paftel  or  woad,  it  is  called  an  indtgo  vat.  The 
vclTel  employed  for  this  purpcfe  is  of  copper,  into  which 
water  is  poured  according  to  its  capacity,  to  the  amount 
of  40  buckets,  in  which  have  been  boiled  fix  pounds  of 
potalh,  twelve  ounces  of  madder,  and  fix  pounds  of 
bran.  Six  pounds  of  indigo  ground  in  water  are  then 
put  in,  and  after  it  has  been  carefully  raked,  the  vat  is 
to    be  covered.     A   flow  fire  is  to   be  kept  up,  and 
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twelve  hours  after  it  is  filled,  it  is  to  fee  raked  a  fecond  Of  Simple 
time.     This   operation   is   to  be  repeated  evei-y  twelve    Colours, 
hours,  till  it  come  to  a  blue  coloiu-,  wliich  will  gene-         * 
rally  be  the  cafe  in  about  48  hours.    If  the  bath  is  pro- 
perly managed,  it  will  be  of  a   fine   green,   exhibiting 
on    the   furface   coppery    fcalcs,   and    a   blue   fcum    or 
flower.      In  this  vat   the   indigo   is   rendered  foluble  in 
water,  by  means   of  the   alkali   inftead  of  lime.      The 
dyeing   operation   is   to  be  conduced  in  the  fame  man- 
ner as  the  preceding. 

299.  Two  vats  have  been  defcribed  by  Hellot,  inHelloi's 
ivhich  the  indigo  is  dilTolved  by  means  of  urine.  Mad-  ^^"■ 
der  is  added  to  it,  and  hi  the  one  vinegar,  in  the  other 
alxmi  and  tartar,  of  each  a  quantity  equal  in  weight 
to  that  of  the  indigo.  The  proportion  of  urine  mull 
be  confiderable.  In  confidering  the  theory  of  this  pro- 
cefs, it  feems  probable  that  the  indigo,  deprived  of  its 
oxygen  by  the  unne  and  madder  during  the  fermenta- 
tion, is  dilTolved  by  the  ammonia  whicli  is  formed  in 
the  urine.  When  the  folution  of  alum  and  tartar  is 
added,  an  effervefcence,  which  Hellot  obferved,  is 
produced.  This,  it  is  probable,  has  a  tendency  to  re- 
tard or  ftop  the  putrefaftion.  But  in  vats  of  this  de- 
icription,  operations  on  a  large  icale  cannot  be  carried 
on ;  they  ieem  only  adapted  for  fmall  dye-houfes. 

III.    Of  the  Procejfes  for  Dyeing  Silk  Blue. 

300.  Silk  is  dyed   blue  with   indigo   alone,   without  \\r[^\^  ;„(],, 
any  proportion   of  woad.     The   proportion   of  indigo  go. 
mentioned   in   the   preparation  of  the   indigo  vat,  and 
fometimes  a  larger   proportion,   is   employed,   with   fix 
pounds  of  bran,  and  about  tivelve  ounces  of  madder. 
According   to    Macquer,  half  a  pound  of  madder  for 

each  pound  of  potalh,  renders  the  vat  greener,  and 
produces  a  more  fixed  colour  in  the  filk.  When  the 
vat  is  come  to,  it  fhould  be  refrefhed  v%-ith  two  pounds 
of  potafh,  and  three  or  four  ounces  of  madder  ;  and 
after  being  raked  in  the  courfe  of  tour  hours,  it  is  fit 
for  dyeing.  The  temperature  fhould  be  fo  moderated, 
that  the  hand  may  be  held  in  it  without  uneafinefs. 

301.  The   filk,   after   being  boiled  with  foap,  in  the  Preparation 
proportion  of  30  pounds   of  foap  to  ico   of  filk,  and  of  the  filk. 
well  cleaned  by  repeated  beetllngs  in  a  ftream  of  %vater, 

mull  be  dyed  in  fmall  portions,  becaufe  it  is  apt  to  take 
on  an  uneven  colour.  When  it  has  been  turned  once 
or  oftcner  in  the  bath,  it  is  -ivrung  out,  and  expoled  to 
the  air,  that  the  green  colour  may  ch.ange  to  a  blue. 
WHien  the  change  is  complete,  it  is  thrown  into  clear 
water,  and  afterwards  wrung  out.  Silk  dyed  blue 
fhould  be  fpeedily  dried.  In  damp  weather  and  in  win- 
ter, it  is  neceflary  to  conduft  the  drying  in  a  chamber 
heated  by  a  Hove.  The  filk  fhould  be  hung  on  a 
frame  kept  conilantly  in  motion.  To  dye  light  ihades, 
fome  dyers  employ  vats  that  are  fomewhat  exhaufted  ; 
but  it  ought  to  be  obferved,  that  the  colour  thus  ob- 
tained is  lefs  beautiful  and  lefs  permanent  than  when 
frelh  vats,  containing  a  fmaller  quantity  of  indigo,  are 
employed. 

302.  Some  addition  is  required  to  be   made   to   the  For  Turkey 
indigo,  to  give  filk  a  deep  blue.      A  previous  prepara- •''ue. 
tion  is  necelTary,  by  giving  it  another  colour  or  ground. 

For  the  Turkey  blue,  Avhich  is  the  deepeft,  a  llrong 
bath  of  archil  is  firll  prepared.  Cochineal  is  alfo  fome- 
times ufed,  inllcad  of  archil,  for  the  ground,  to  ren- 
der the  colour  more  permanent.     A  blue  is  given  to 
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Ot  Simple  filk  by  means  of  verdigrife  and  logwood,  but  it  pofleffes 
toliiui-s.    little  durability.      It  might  be    rendered   more   perma- 
*"""•         nent,  by  gi"ng  it  a  lighter   fliade   in   this  bath,   thon 
dipping  it  in  a  bath  of  archil,  and  finally  in  the  indigo 
vat. 
Dyeing  raw      ^©^  When  raw  filk  is  to  be  dyed   blue,  fuch   as   is 
'"'"'•  naturally  white  ftiould  be  feleded.     Being  previoully 

leaked  in  water,  it  is  put  into  the  bath  in  feparate 
hanks,  as  already  diretled  for  fcoured  lilks  •,  and  as 
raw  iilk  is  found  to  combine  more  readily  with  the  co- 
louring matter,  the  fcoured  filk,  when  it  can  be  con- 
veniently done,  (hould  be  firit  put  into  the  bath.  If 
archil,  or  any  of  the  other  ingredients  which  have 
been  already  mentioned,  are  required,  to  give  more  in- 
tenfity  to  the  colour,  the  mode  of  application  is  the 
fame  as  that  diredled  for  fcoured  filk. 

IV.  Of  the  Proceffes  for  Dyeing  Cotton  and  Linen  Blue. 

Preparation  304-  For  dyeing  cotton  and  linen  blue,  Pileur 
ofthev&t,  d'Apligny  recommends  a  vat  containing  about  120 
gallons.  From  fix  to  eight  pounds  of  indigo  reduced 
to  powder,  are  boiled  in  a  ley  drawn  off  from  a  quan- 
tity of  lime,  equal  in  weight  to  the  indigo,  and  a 
quantity  of  potalh  double  its  ^veight.  During  the 
boiling,  which  is  to  be  continued  till  the  indigo  is 
completely  penetrated  with  the  ley,  the  folution  mull 
be  conftantly  flirred,  to  prevent  the  indigo  from  being 
injured,  by  adhering  to  the  bottom  of  the  velfel. 

305.  During  this  procefe,  another  quantity  of  quick- 
lime, equal  in  vselght  to  the  indigo,  is  to  be  flaked. 
T^venty  quarts  of  warm  water  are  added,  in  which  is 
to  be  diflolved  a  quantity  of  copperas  (fulphate  of  iron) 
equal  to  twice  the  weight  of  the  lime.  The  folution 
being  completed,  it  is  poured  into  the  vat,  which  is 
previouflv  half  filled  with  water.  To  this  the  folution 
of  indigo  is  added,  ivith  that  part  of  the  ley  which 
was  not  employed  in  the  boiling.  The  vat  muft  now 
be  filled  up  to  within  two  or  three  inches  of  the  top. 
It  muft  be  raked  t^vice  or  thrice  a  day  till  it  is  com- 
pletely prepared,  which  is  generally  the  cafe  in  48 
hours,  and  fometimes  fooner,  as  it  depends  on  the  tem- 
perature of  the  atmofphere.  A  fmall  proportion  of 
bran,  madder,  and  woad,  is  recommended  by  fome,  to 
be  added  to  fuch  a  vat  as  we  have  now  defcribed. 
A  iimpler  306.  The  procefs  which  is  followed  at  Rouen,  and 
'  defcribed  by  Q^uatremere,  is  fimpler.  The  vats,  which 
are  conftrufled  of  a  kind  of  tliut,  are  coated  within 
and  without  ^vith  fine  cement,  and  are  arranged  in  one 
or  more  parallel  lines.  Each  vat  contains  four  hogs- 
heads of  water.  The  indigo,  to  the  amount  of  i  8  or 
20  pounds,  being  macerated  for  a  week  in  a  caullic 
ley,  ftrong  enough  to  bear  an  egg,  is  ground  in  a 
mill  •,  three  lioglheads  and  a  half  of  water  are  put  in- 
to the  vat,  and  afterwards  20  pounds  of  lime.  The 
lime  being  thoroughly  llalied,  the  vat  is  raked,  and  36 
pounds  of  copperas  are  added  ;  and  vvhen  the  folution 
is  complete,  the  ground  indigo  is  poured  in  through  a 
fieve.  It  is  raked  feven  or  eight  times  the  fame  day, 
and  after  being  left  at  reft  for  36  hours,  it  is  in  a  ftate 
fit  for  dyting. 
rrocrfson  a  307-  I"  extenfive  manufactories,  it  is  necefiary  to 
larger  fcale. have  vats  fet  at  different  times.  In  condu<3ing  the  pro- 
cefs of  dyeing,  the  fluffs  are  firft  dipped  in  the  moft  ex- 
haufted  vat,  and  then  regularly  proceeding  from  the 
weakeft  to  the  ftrongeft,  if  they  have  not  picvioufiy  at- 
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tained  the  defired  iTiade.     The  (luffs  fliould  remain  in  orvimpir 
the  bath  only  about  five  or  fix  minutes,  for  in  that  time    Colour'^.  ^ 
they  combine  \vith   all  the  colouring  matter  they  can         • 
take  up.     After  the  fluffs   have  been  dipped  in  a  vat, 
it  Ihould  not  be  ufed  again,  till  it  has  been  raked,  and 
flood  at   leaft   24  hours,  unlefs  it   has  been  lately  fet, 
when  a  ihorter  period  is  fufficient. 

308.  After  the  fluffs  have  been  dipped  three  or  four 
times  in  a  vat,  it  begins  to  change.  It  becomes  black, 
and  no  blue  or  copper-coloured  ilreaks  are  feen  on  the 
furface  after  raking  it.  It  muft  theit  be  reneived,  by 
adding  four  libs,  of  copperas,  with  two  of  quicklime, 
after  which  it  muft  be  raked  twice.  In  this  way  a. vat 
maybe  renewed  three  or  four  times;  but  the  additional 
quantity  of  ingredients  muft  be  diminilbed,  as  the 
ftrength  of  the  vat  is  exhaufted  *.  *  SettUlUt, 

309.  A  vat  which  is  ftill  more  fimple,  and  more  ea-"-  9°- 
fily   prepared,    has   been   recommended    by   Bergman.  ^"^"^^ 
The  proportion  of  the  ingredients  which  he  has  direft-      ^^ 
ed    to     be    employed,    is     the    following.      To    three 
drachms  of  indigo   reduced  to  powder,  three   drachms 

of  copperas,  and  three  of  lime,  add  two  pints  of  water. 
Let  it  be  well  raked,  and  in  the  courfe  of-  a  few.  hours 
it  inll  be  in  a  proper  ftate  for  dyeing. 

310.  Hauffman  employs  ftill  a  fmaller  proportion  of  Hauflman's, 
indigo.     For  3000   libs,  of  water  he  takes  36  libs,   of 
quicklime  flaked  in  200  libs,  of  water,  with  which  the 

indigo  in  the  proportion  of  from  10  to  20  libs,  well  ground, 
is  to  be  mixed.  He  then  diffolves  30  libs,  of  copperas 
in  1 20  libs,  of  hot  water.  The  whole  being  left  at  reft 
for  fifteen  minutes,  the  vat  is  filled,  and  gently  and 
conftantly  ftirred.  When  a  deeper  fliade  is  wanted, 
and  particularly  when  linen  is  to  be  dyed,  the  propor- 
tion of  indigo  ihould  be  greater ;  but  the  ftiade  depends 
very  much  on  the  time  the  ftuft's  remain  in  the  vat,  and 
the  times  it  has  been  ufed.  When  the  vat  becomes 
turbid,  the  procefs  of  dyeing  muft  be  interrupted,  till 
it  has  been  again  raked,  and  the  fupernatant  liquor  be- 
come tranlparent.  If  the  effefts  of  the  lime  fail,  a  new 
quantity  frefti  flaked,  muft  be  added  ;  and  if  the  iron 
ceafe  to  produce  the  effeft  on  the  indigo,  a  nevv*  por- 
tion muft  be  alfo  added,  obferving  the  precaution  to;  have 
a  greater  quantity  of  lime  than  ^^•hat  is  neceffary  to  fatu- 
rate  the  fulphuric  acid.  When  tlie  indigo  feenis  to  be  ex- 
h.aufted,  frefli  portions  ground  in  water  are  alio  to  be  ad- 
ded ;  the  vat  is  to  be  raked  feveral  times,  and  allowed  to 
fettle,  after  which  it  is  again  fit  for  ufe.  In  this  way  I\Ir 
Hauffman  informs  us  he  preferved  a  vat  for  the  fpace  of 
two  years  j  and  had  it  not  been  for  the  accumulation 
of  fediment,  which  prevented  the  ftuft's  from  being  im- 
merfed  to  a  fufficient  depth,  it  might  have  been  conti- 
nued in  ufe  for  a  much  longer  time.  It  is  worth  while 
to  add,  that  Mr  Hauffman  found,  that  a  pattern  of  cloth 
dipped  in  ^vater,  acidulated  with  fulphuric  acid,  imme- 
diately after  it  was  taken  out  of  the  bath,  became  of  a 
much  deeper  blue  than  a  fimilar  pattern  expofed  to  the 
air,  or  another  dipped  in  river  -water. 

311.  Another  convenient  and  expeditious  vat  is  men- 
tioned by  Bergman,  and  defcribed  by  Scheffer.  Indi- 
go reduced  to  fine  po^vder,  in  the  proportion  of  three 
drachnis  to  a  quart,  is  added  to  the  ftrong  ley  of  the 
foap-boiler.  After  a  few  minutes,  when  the  colouring 
matter  is  well  penetrated  by  the  ley,  fix  drachms  of 
powdered  orpiment  are  to  be  added.  In  a  few  minutes 
after  the   bath  has   been  well  raked,  it  becomes  green, 

3  K  and 


IJiTcovery 
of  Saxon 
blue. 


442  DYE 

of  Simple  and  the  blue  ftreaks  appear  on  the   furface.      Heat 
Colours.    J,  {Q   ijg  applied  ;  ^vhen   the   operation  of  dyeing  may 
'  commence. 

312.  The  preparation  employed  for  printing  cottons 
is  limilar  to  the  above  bath,  excepting  in  the  propor- 
tions of  orpiment  and  indigo,  which  are  greater  in  the 
former  ;  but  theie  proportions  are  very  difl'erent  in  dif- 
ferent manufactories. 

313.  Saxon  Blue. — The  colour  which  is  obtained  by 
dyeing  with  a  folution  of  indigo  in  fulphuric  acid  is 
known  under  the  name  of  Suxon  blue,  becaufe  the  pro- 
cefs  was  firlf  carried  on  at  GrolTenhayn  in  Saxony,  by 
Counfellor  Earth,  ^^•ho  made  tlie  difcovery  about  the 
year  1 740.  This  difcovery  was  for  fome  time  kept 
fecret,  and  the  method  feeuis  to  have  been  originally 
very  complicated.  Alumina,  antimony,  and  fome  other 
fubrtauces,  were  previoully  added  to  the  fulphuric  acid. 
Ihcfe,  however,  are  now  omitted,  and  the  indigo  alone 
is  diffolved  in  the  acid. 

Preparation  314.  From  a  great  number  of  experiments  which 
nftbe  dye.  yrgj-e  made  on  this  procefs  by  Bergman,  he  concluded, 
that  in  thofe  cafes  where  the  fulphate  of  indigo  afford- 
ed only  a  fading  colour,  the  acid  employed  had  been 
too  weak.  Quatremere  obferves  that,  among  feveral 
proceiTes  for  dyeing  with  fulphate  of  indigo,  he  difco- 
vered  only  two,  ia  which  the  fluffs  were  completely 
penetrated  with  colouring  matter.  To  effect  this,  he 
employed  an  alkali,  in  the  proportion  of  one  ounce  to 
an  ounce  of  indigo,  and  iix  ounces  of  fulphuric  acid. 
With  thefe  proportions  of  the  ingredients  he  obtained 
a  deep  vivid  blue,  equally  intenfe  through  every  part 
of  the  Ifuff.  Poemer,  who  has  paid  great  attention  to 
this  preparation,  alfo  employs  an  alkali,  by  means  of 
which  a  more  pleafmg  colour,  which  penetrates  deeper, 
is  produced.  The  proportions  which  he  recommends 
are  four  parts  of  fulphuric  acid  to  one  of  indigo.  The 
indigo  is  firrt  reduced  to  a  fine  powder,  and  the  fulphu- 
ric acid,  in  the  concentrated  flate,  is  poured  upon  it. 
The  mixture  is  ftirred  for  fome  time,  and  ha\ing  Hood 
twenty-four  hours,  one  part  of  dry  potaih  in  fine  po^v- 
der,  is  added  ;  and  after  the  whole  is  again  ftirred,  it 
remains  for  twenty-four  liours  longer.  It  is  then  to  be 
diluted  with  eight  times  its  weight  of  water,  ^vhich 
muft  be  gradually  added,  or  a  greater  or  lefs  proportion 
as  may  be  wanted. 

Dr  Bancroft  feems  to  be  of  opinion,  that  a  more  du- 
rable blue  may  be  obtained  by  diluting  the  acid  with 
an  equal  quantity  of  water,  when  the  indigo  is  put  in, 
and  allowing  the  mixture  to  remain  forty-eight  hours  •, 
for  he  thinks  by  this  flower  and  more  moderate  atlion, 
the  bafis  of  the  indigo  is  lei's  injured.  Inftead  of  the 
potafli  employed  by  Poemer,  Dr  Bancroft  ufes  chalk  ; 
and  even  in  fuch  a  quantity  as  to  fatiirate  the  acid.  In 
this  cafe  the  indigo  is  precipitated  along  with  the 
chalk  ;  and,  when  colletled  into  a  folid  mafs,  commu- 
nicates a  blue  colour  to  wool,  but  more  llowly  than  by 
the  common  method,  in  ^vhich  the  combination  is  very 
rapid  and  the  dyeing  unequal.  This  inconvenience  he 
*  Phil  of  thinks  might  be  obviated  by  the  ufe  of  chalk  *. 
Pcrm.Cel.  31J.  To  produce  a  Saxon  blue  colour  on  woollen 
^3»-  Huffs,  they  are  prepared  with  alum   and   tartar.     And 

ftuffr'^""*^" '"  propott'on  to  the  ihade  required,  the  quantity  of  fo- 
lution of  indigo  put  into  the  bath  mull  be  regulated. 
When  a  deep  (hade  of  Saxon  blue  is  ^vanted,  the  fluff 
muft  be  paffed  different  times  through  vellels  containing 
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fuch  a  quantity  of  colouring  matter  as  is  fufficlent  to  Of  Simple 
give  liglit  colours.     In  this  way,  by  repeated  applica-    ^"'ouis. 
tions,  the  colour  becomes  more  uniform.  * 

3 1 6.  The  fulphate  of  indigo  is  alfo  employed  to  dye  For  filk. 
filk.  For  this  purpofe  attempts  have  been  made  to 
unite  the  advantages  of  the  indigo  vat  and  its  folu- 
tion in  fulphuric  acid.  A  procefs  of  this  kind  is 
greatly  recommended  by  Guhliche,  \vhich  produces 
beautiful  colours,  and  is  at  the  fame  time  cheap  and 
convenient.  The  bath  is  compolcd  of  one  pound  of 
indigo,  three  pounds  of  quicklime,  three  of  copperas, 
and  one  and  a  half  of  orpiment.  I'he  indigo  is  lirft  to 
be  carefully  ground  and  mixed  with  water,  put  into  a 
wooden  vat,  and  diluted  with  water,  according  to  the 
Ihade  of  colour  wanted.  The  lime  is  then  to  be  add- 
ed, and  the  mixture  being  well  ftirred,  it  is  covered 
up,  and  allowed  to  remain  at  rell  for  fome  hours.  Af- 
ter this  the  copperas  in  the  ftate  of  powder  is  added, 
the  whole  well  ftirred,  and  the  vat  covered  up.  And 
laftly,  at  the  end  of  fome  hours,  the  orpiment  reduced  to 
powder  is  thrown  in,  and  the  whole  lett  at  reft  for  feveral 
hours.  The  mixture  is  afterwards  to  be  ftirred,  and 
then  left  to  fettle,  till  the  liquor  becomes  clear  ;  when 
the  blue  ftreaks  or  flower  which  covers  it  is  removed, 
and  the  filk  previoully  dipped  in  warm  water,  is  to 
be  dyed  hank  by  hank.  When  it  is  removed  from 
the  bath,  it  is  to  be  waftied  in  a  ftream  of  water,  and 
dried. 

317.  This  procefs  is  recommended  as  the  means  of 
obviating  a  greenilh  caft,  which  is  fometimes  obferved 
in  Saxon  blue,  and  ^vhich  is  fuppoled  to  be  owing  to 
fome  change  in  the  particles  of  indigo,  by  means  of  the 
fulphuric  acid. 

318.  The   colour   Aewamm^XtA  Engltjh  blue  is  pro-Englifli 
duced  by  means  of  the   fulphate   of  indigo.      To  give  blue, 
filk  this  colour,  it  is  firft  to  be  dyed  a  light  blue-,  and, 
when  taken  out  of  this  bath,  it  is  dipped  in  hot  water, 
walhed  in  a  ftream,   and  left   in   a  bath  compoled  of 

the  fulphate  of  indigo,  to  which  a  little  of  the  folution 
of  tin  has  been  added,  until  the  proper  Ihade  is  obtain- 
ed, or  the  bath  is  exhaufted.  Previous  to  its  being 
put  into  this  bath,  it  may  be  dipped  in  a  folution  of 
alum,  in  \vhich  it  Ihould  only  remain  a  very  (hort  time. 
Silk,  which  has  been  dyed  according  to  this  procefs, 
"s  free  from  the  reddilh  Ihade  wliich  it  derives  from  the 
blue  vat,  as  well  as  from  the  greenilh  caft  of  the  Saxon 
blue*.  *  BcrtUUtt, 

319.  The  fulphate  of  indigo  has  been  hitherto  only'"-?'?" 
applied  for  the  purpofe  of  dyeing  wool  and  filk.     The 
affinity  of  indigo  for  vegetable  fubftances  is  not  futhci- 
ently  ftrong  to  effetl  the  decompolition  of  the  fulphate. 

It  cannot,  therefore,  be  employed  with  advantage  in 
dyeing  cotton  and  linen. 

320.  Attempts  have  been  made  to  dye  with  Pruflian  Dyeing 
blue.      The  procefs  which  was  followed  by  Macquer  is  with  pruf- 
the    following.      He    foaked    wool,    filk,    cotton,    and l^^"  *>'"'• 
thread,  in  a  Iblution  of  alum  and  fulphate  of  iron,  and 
afterwards  in  an  alkaline  folution,  %vhich  was  partly  fa- 
turated  with  prufl"ic  acid.     He  then  immerled  the  fluffs 

in  water,  acidulated  with  fulphuric  acid,  for  the  pur- 
pofe of  diffolving  that  part  of  the  o.xide  of  iron  which 
remained  uncombincd  with  the  pruffic  acid,  and  which 
the  uncombined  alkali  had  precipitated.  By  fucceffive 
repetitions  of  thefe  immerlions  he  obtained  a  fine  blue, 
but  very  unequal.     Bcrthollet  juftly   remarks  on  this 

experiment, 
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Of  Simple  experiment,  tliat  an  alkali  f;itm:iteJ  with  prufTic  acid 
Colours,    jl^ould  l,e  emploved,  or  lime  uatcr  or  magiielia,  both  of 
•  which  have  the  property  of  combining  with  that  acid. 

In  a  fecond  experiment  Macquer  boiled  the  ItuflFs  in  a 
folittion  of  tartar  and  alum,  and  then  paflcd  them 
throua;h  a  bath  which  contained  the  pruirian  blue  mere- 
ly diffufcd  in  it.  The  colour  was  faint,  and  could  not 
be  made  deeper-,  but  it  was  equal,  and  foft  to  the  touch. 
Another  3^1.  In  the   procefs   propofed   by  Abbe  Menon  for 

procefs.        thread  and  cotton,  they  are  firlt  dyed  black,  and  foaked 
for  a  few  minutes  in  prufTiate  of  alkali,  and  afterwards 
boiled  in   a   folution   of   alum.      In  this  way  they  ac- 
quired a   deep   blue.     WHien  a  lighter  blue  is  wanted, 
the  Ifuffs  mull  be  paffed  through  a  weak  acid. 
De  la  Pla-        S^z.  Similar  to  the  fecond  experiment  of  Macquer  is 
ticre's-j        the  procefs  of  Roland   de   la  Platiere.     He  takes  pruf- 
fian  blue  in  the  proportion  of  a  pound  to  a  piece  of  iluff, 
powdered,  and   paffed   through   a   very  fine  lieve,  and 
■adds  muriatic  acid  till  it  is  reduced  to  the  confidence  of 
fyrup.     It  is  to   be  conllantly  ftirred   for  about  half  an 
hour,  \vhile  it   ferments.      It  is   then  well  diluted,  and 
ftirred  every  hour  for  a  day,  till  the  fermentation  ceafes. 
The   particles   are   thus  in   a   itate  of  minute  divifion. 
Seven  or  eight  buckets  of  water  for  one  piece  of  velvet, 
are  put  into  a  trough  j  then  add  the  mixture,  which  has 
been   previoutly   well  diluted   in   a  feparats  veffel,  and 
poured  into  the  bath  through  a  very  fine  fieve.  When  the 
piece  is  placed  on  the  winch,  over  the   trough,  let  the 
bath  be  brifkly  ftirred,  and  the  piece  fpeedily  let  down} 
and  the  fame  operation  midf  be  continued  as  quickly  as 
poflible   for   feveral  hours.     This  colour  requires  great 
management,  for   as   the  particles  of  the  pruflian  blue 
are  only  in  a  ftate  of  minute  diviilon,  and  hea\'y,  they 
are   quickly  depoiited   on  the  ftuft'.     Hence   the  colour 
appears   very  unequal   and   in    patches,  even  with   the 
utraoft  care  ;  and  nothing  can  be  done  to  avoid  it,  but 
repeating   the   operations  again  and  again.     -The  ftuff 
ftiould  be  put  into  the  baths  thoroughly  wet,  for  ■when 
it  is  dry,  it  penetrates  with  difficulty,  ai\d  is  always  un- 
equal.    Between  the   dryings  the   ftuff  is  always  to  be 
waihed  and    beetled,  excepting   the  laft   time,  when  it 
is  not  waflied,  but   dried  in   the  open  air,  either  in  the 
fun  or  in  the  Ihaifle  ;  obferving  however,  that  it  be  well 
ftretched*     This  beautiful  colour  is  not  -changed  by  the 
air  ;  it  refifts   the   aftlon  of  acids,  and  is   little  altered 
by  boiling  with  alum  •,  but  it  is  foon  tamilhed  by  friclion, 
or  particles  of  dull  th;.t  adhere  to  it.     It  is  fcarcely  ne- 
ceffary  to  add,  that  it  is  inftautly  decompofed  by  alka- 
line liquors.     Guhlichc  employs  a   folution  of  tin  in  ni- 
tro-muriatic    acid,  as   a  fubllitute   for  muriatic  acid,  in 
*Btrtliil!ci,l\ie  procefs  of  dyeing  with  prulfian  blue  *.' 
"•  *"■     _  323.  Dr  Bancroft  made  a  number  of  experiments  in 

s.  dyeing  both  vegetable  and  mineral  matters,  >viih  pruf- 
fian  blue,  and  particularly  with  the  view  of  obviating 
the  difficulties  which  had  occurred  to  others  in  the  ufe 
of  it.  He  boiled  up  copperas  \vith  quercitron  bark, 
fuftic,  and  logwood,  feparately,  in  what  he  thought  the 
beft  proportions ;  and  in  each  of  thefe  mixtures  he  dyed 
a  piece  of  woollen  cloth  by  boiling  it  for  lo  or  15  mi- 
nutes. Tlie  ftuffs  were  aftcnvards  feparately  immerfed 
m  warm  diluted  prulliate  of  potaih  neutralized  by  ful- 
phuric  acid.  They  acquired  an  equal  and  beautiful 
blue.  This  however,  was  not  the  uniform  refult  ;  for 
when  too  much  copper  as  was  employed  in  dyeing  with 
quercitron  bark,  there  was  an  excefs  of  oxide  of  iron, 
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wlilch  combining  witk  the  fibres  of  the  wool,  gave  the  Of  Simple 
pruffian  blue  a  greenirti  tinge  ;  but  this  he  found  could  ^°  ""'  . 
be  remedied,  by  paffing  the  cloth  through  warm  wa- 
ter, flightly  acidulated  with  nwriatic  acid.  The  pruf- 
fi.m  colouring  matter,  Dr  Bancroft  obfer^'es,  mull  al- 
ways be  applied  in  a  moderate  lieat,  otherwifc  it  will 
be  precipitated  by  the  fulphuric  acid,  and  rendered 
unfit  for  this  purpofe,  till  it  is  again  dilTolved  by  pot- 
aih, lime,  or  fome  other  iubftance. 

3  24.  He  then  tried  to  fix  pruffian  blue  by  means  of 
the   aluminous   mordant,   but   at   the    end    of   i  5   mi- 
nutes, after  being  inmierfed  in  a  folution  of  pruffiate  of 
potaih,  it  had  acquired  no  colour.     The  addition  of  a 
fmall  proportion  of  a  folution  of  iron  in  muriatic  acid, 
communicated   a  blue  colour.      All   parts  of  the  cloth, 
as  ^vell  as  thofe  to  which  the  mordant  had  been  applied, 
received   the   colour.     The   cloth   being   walhed   with 
foap,  the  whole  of  the  colour  was  diicharged,  except- 
ing ivhere  it   had  been  impregnated  with  alumina,  and 
even  there  it  had  become  fainter.      A  piece  of  the  fame 
cotton  was  immerfed  in  a  folution  of  ammonia  (volatile 
alkali)  ;  the  pale   blue  was  greatly  heightened.     Ano- 
ther piece  was  put  into  %vater  (lightly  tinctured  with  a 
folution  of  copper   in  ammonia.     The  blue  colour  be- 
came fuddenly  of  an  intcnfely  deep  garter-blue  or  vio- 
let, and  it  refilled  the  ailion  of  foap.      Into  water  mix- 
ed with  a  little  of  a  folution  of  muriate  of  copper,  he 
put  another   piece  of  the  fame  cotton,  and  it   ioon  be- 
came of  a   deeper   blue,  ^vithout  any  of  the  purple  or 
violet  (hade.     This  refilled  the  aftion  of  foap,  and  af- 
ter long  expofure  to  the  ^veather,  the  colour  ^vas  little 
diminilhed  -,  and  when  the  colour  remained  in  any  de- 
gree weakened,  immerfion  in  water  flightly  acidulated 
with  fulphuric  acid,  completely  reftored  it.   From  thefe 
fads  it  would   appear  to   be    advantageous  to  prepare 
Woollens   by  the  ufual   boiling  with  alum,  or  alum  and 
tartar,  before  they  are   dyed  with  copperas  and  querci- 
tron bark,  fuftic  or   log^vood,  for  a  prulTian  blue  ;   but 
a  greater  proportion  of  fulphuric  acid,  in  the  pruffiate 
of  potaffi  or  lime,  that  the  excefs  of  acid, may  difcharge 
the  vegetable  colouring  matters  becomes  neceffary  *.      *  PHI.  »/ 
3  25.  Dr  Bancroft  after^vards  tried  pieces  of  filk  and  ^"■'"   ('"l- 
cotton   in   the   diluted  pruffiates  of  potalli,  foda,  lime,  p'^'cii,     a 
&c.  with   folutions   of  moft   of  the  metals  in  different  ^-yttoj,. 
acids  and  alkalies  ;  and  from  the  different  metallic  fo- 
lutions he  obtained  a  very  full,  lively  colour,  which  he 
calls  the  red  copper  colour  ;  from  the  different  folutions 
of  copper   in   fulphuric,    nitric,    muriatic,   and    acetic 
acids  ;  the  fame  effedl  fucceeded  well  from  a  folution  in 
ammonia.     He  obtained  alfo  the  (lime  colour  from  the 
nitrates  of  filver  and  of  cobalt.     'J'he  pruffian  colouring 
matter  fixed  by  thefe  metallic  mordants  refilled  the  ac- 
tion of  acids,  wafhings  with  ibap,  and  expofure   to  the 
weather  for  the  greateft  length  of  time;  but  in  all  thefe 
cales  there  muft  be  a  double  application.     The  pruffian 
colouring  matter  muft  firft  be  applied  to  the  linen,  cot- 
ton or  iilk,   ^vhich   mull  be   aftenvards  allowed  to  dry. 
It  muft  then   be  immerfed   in  the  metallic   folution,  or 
the  metallic  folution  muft  be  applied  firft,  and  then  the 
folution  of  pruffiate  of  potaih,  foda,  lime,  &.c. 

Sect.  IV.  Of  Dyeing  B/ack. 

The  next  of  the  fimple  colour^  is  black,  of  which 

we  ftiall  treat  as  In  the  former  fettions ;   firft  dcfcribiiuf 

the  fubftanccs  which  are  employed,  and  then  giving  an 

3^2  account 
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Of  Simple  account  of  the  proceffes  which  are  followed  in  dyeing 
.  '^°'°""-    different  ftuDs  of  a  black  colour. 

I.  Of  the  Suhjtances  employed  in  Dyeing  Blaci. 

Juices  of  326.  There  are  few  fubftances  which  have  the  pro- 

perty of  producing  a  permanent  black  colour,  without 
any  addition.  The  juice  of  fome  plants  produces  this 
effeft  on  cotton  and  finen.  A  black  colour  is  obtained 
from  the  juice  of  the  cit/Zi? w  nut,  which  nill  notwafh  out, 
and  even  refifts  theprocefs  of  boiling  with  foapor  alkalies. 
The  caftiew  nut  of  India  is  employed  for  marking  lin- 
en. That  of  the  Well  Indies  (anacardium  occidentale, 
Lin.3  alfo  yields  a  permanent  dye,  but  the  colour  has 
a  brovniilh  fhade.  The  juice  of  fome  other  plants,  as 
that  of  the  toxicodendron,  or  floes,  affords  a  durable 
blueilh  black  colour  ;  but  thefe  fubflances  cannot  be 
obtained  in  fufficient  quantity,  even  if  they  afforded 
colours  equal  to  thofe  produced  by  the  common  pro- 
ceffes. 

T»n,  Sic.  327.  The  principal  fubftances  which  are  employed 
to  give  a  black  colour  are  gall  nuts  ivhich  contain 
the  allringent  principle,  or  tan,  and  the  red  oxide  of 
iron  (r).  For  a  particular  account  of  the  nature  and 
properties  of  tan,  fee  Chemistry  Index.  The  black 
colour  is  produced  by  the  combination  of  tlie  aftringent 
principle  with  the  oxide  of  ii'on,  held  in  folution  by  an 
acid,  and  fixed  on  the  iluff.  When  the  particles  are 
precipitated  from  the  mixture  of  tan  and  a  folution  of 
iron,  they  have  only  a  blue  colour  ;  but  after  they  are 
expofed  tor  fome  time  to  the  air,  and  moiftened  ^vith 
v.-ater,  the  colour  becomes  deeper,  although  the  blue 
ftiade  is  ftill  perceptible.  After  the  particles  are  fixed 
on  the  fluff,  the  fhade  becomes  much  deeper. 

328.  Logwood  is  not  to  be  confidered  as  affording  a 
black  dye,  but  is  much  employed  to  give  a  luftre  to 
black  colours.  We  have  (180.)  already  defcribed  its 
nature  and  properties,  among  the  fubftances  from  which 
red  colouring  matters  are  obtained. 

Mordants         ^jg_  Black  colours  are  rarely  produced   by  a  funple 

ii-ir  black,  combination  bet^veen  the  colouring  matter  and  the 
fluff;  but  are  ufually  fixed  by  means  of  mordants,  as  in 
the  cafe  of  the  black  particles  which  are  the  refult  of 
a  combination  of  the  aflringent  principle  and  the  oxide  of 
iron,  held  in  folution  by  an  acid.  But  when  the  par- 
ticles are  precipitated  from  the  mixture  of  an  aftrin- 
gent and  a  folution  of  iron,  they  have  only  a  blue  co- 
lour. By  being  expofed  to  the  air,  and  moiftened  ^vith 
water,  the  colour  becomes  deeper,  although  the  blue 
fhade  is  ftill  perceptible.  No  fine  black  colour  is  ever 
obtained,  unlefs  the  ftuffs  are  freely  expofed  to  the  air. 
In  dyeing  black,  therefore,  the  operations  muft  be  con- 
dutted  at  different  intervals.  Berthollet  has  obferved 
that  black  ftuffs,  when  brought  in  contaft  with  oxy- 


gen gas,  diminilh  its  volume,  fo  that  fome  portion  of  it  Of  Simple 
is  abfbrbed.  ,  C°'o'"s-^^ 

II.  Of  the  Proceffes  for  Dyeing  Woollen  Blach. 

530.  In  dyeing  woollen  ftuffs  black,  if  a  full  and  fine  Mnftbefirft 
deep  colour  is  wanted,  it  is  neceffary  that  they  are  pre-  ''y^'*  '''"«• 
viouny  dyed  of  a  deep  blue  colour.  To  remove  all  the 
particles  of  colouring  matter  which  happen  to  be  loofe- 
ly  attached  to  the  fluff,  it  fhould  be  wathed  in  a  river 
as  foon  as  it  is  taken  out  of  the  vat,  and  aftenvards 
cleanfed  at  the  fiilling  mill.  After  thefe  preliminary 
proceffes,  the  ftuffs  are  ready  to  receive  the  black 
colouring  matter.  The  procefs  of  Hellot  is  the  follow- 
ing. 

For  every  hundred  pounds  of  fluff,  ten  pounds  of  log- HellotV. 
wood,  and  ten  pounds  of  galls  reduced  to  powder,  are  procefe. 
put  into  a  bag  and  boiled  in  a  middle-fized  copper, 
ivith  a  fulhcient  quantity  of  water,  for  1 2  hours.  A 
third  of  this  bath  is  put  into  another  copper,  along  with^ 
two  pounds  of  verdigrife.  The  fluff  is  immerfed  in  this 
bath,  and  continually  ftirred  for  2  hours.  The  bath 
fhould  be  kept  hot,  but  it  ought  not  to  boil.  At  the 
end  of  t^vo  hours  the  fluff  is  taken  out,  and  a  fimilar 
portion  of  the  bath  is  put  into  the  copper,  with  eight 
pounds  of  copperas  (fulphate  of  iron).  During  the  folu- 
tion of  the  copperas,  the  fire  is  diminifhed,  and  the  bath 
is  allo-ived  to  cool  for  half  an  hour,  ftirring  it  well  the 
whole  time.  The  remainder  of  the  bath  is  then  to  be 
added,  and  after  making  this  addition,  the  bag  contain- 
ing the  aftringent  matters  fhoiUd  be  ftrongly  preffed,  to 
feparate  the  whole.  A  quantity  of  fumach  from  15  to 
20  pounds,  is  now  to  be  added,  and  the  bath  is  juft 
raifed  to  tlie  boiling  temperature  ;  and  when  it  has  gi- 
ven one  boil,  it  is  to  be  unmediately  flopped  with  a  lit- 
tle cold  ivater.  A  frefh  quantity  of  fulphate  of  iron, 
to  the  amount  of  two  pounds,  is  then  added,  and  the 
fluff  is  kf  pt  in  it  for  another  hour,  after  which  it  is 
taken  out,  waihed  and  aired  ;  it  is  again  put  into  the 
copper,  and  conftantly  ftirred  for  an  hour.  It  is  then 
carried  to  the  river,  well  wafhed,  and  fulled.  To  foften 
the  black  colour,  and  make  it  more  firm,  another  bath 
is  prepared  with  weld.  Tliis  is  made  to  boil  for  a  mo- 
ment, and  when  it  has  cooled,  theftuff  is  paffed  through 
it.  By  this  procefs,  which  is  indeed  fomewhat  com- 
plicated, a  beautiful  black  colour  is  produced. 

351.  But  the  proceffes  ulually  followed  for  dyeing  Common 
black,  are  more  fimple.  Cloth  which  has  been  pre-  Pfo<;«"> 
viouily  dyed  blue,  is  merely  boiled  in  a  vat  of  galls  for 
two  hours.  It  is  then  kept  two  hours,  but  inthout 
boiling,  in  the  bath  of  logwood  and  fulphate  of  iron, 
and  afterwards  ^vaflied  and  fulled.  According  to  Hel- 
lofs  procefs,  a  bath  is  to  be  prepared  of  a  pound  and  a 
half  of  yellow  wood,  five  pounds  of  logwood,  and  ten 
pounds  of  fumach,  which  is  tire  proportion  of  the  in- 
gredients 
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(r)  Oak  bark  has  been  recommended  as  a  fubftitute  for  gall-nuts  in  dyeing  black,  and  particularly  indyeing 
hats  ;  and  it  is  faid  that  the  colour  thus  obtained  is  fuller,  more  beautiful  and  durable,  while  the  operation  is  ea-r 
fier  and  lefs  liable  to  accident.  It  was  firft  propofed  in  the  year  1782  by  Stephanopoli,  a  Corfican,  and  a  furgeon 
in  the  French  army.  The  examination  of  the  procefs  ivas  referred  by  the  French  government  to  Macquer, 
who  gave  a  favourable  report  of  it  ;  and  afterwards  to  Berthollet,  who  gave  a  different  opinion.  The  pro- 
cefs has  finc€  been  examined,  and  promifes  to  be  more  economical  and  advantageous,  efpecially  for  dyeing 
hats  *, 
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I.  DYE 

e  gredients  for  every  15  yards  of  deep  blue  cloth  ;  and 
the  cloth  having  boiled  in  this  bath  for  three  hours,  ten 
pounds  of  fulphate  of  iron  are  added  ;  the  cloth  is  al- 
lowed to  remain  for  two  hjurs  longer,  when  it  is  taken 
oat  to  be  aired,  after  which  it  is  again  returned  to  the 
bath  for  an  hour,  and  then  waihed  and  fulled. 

332.  When  lliifFs  are  to  be  dyed  at  a  lefs  e.xpcnce, 
inilead  of  the  blue  ground,  a  brown  or  root-coloured 
ground  may  be  ittl^ilituted.  This  brown  or  fawni  colour 
is  communicated  by  means  of  the  root  of  the  walnut 
tree,  or  green  walnut  peels.  The  ftutfs  are  then  to  be 
dyed  black,  according  to  Ibme  of  the  pioceffes  already 
defcribed. 

333.  The  proportions  of  the  ingredients  employed  by 
the  I'LngUlh  dyers  are,  for  every  hundred  pounds  of  cloth 
previoully  dyed  a  deep  blue,  about  five  pounds  of  ful- 
phate of  iron,  five  pounds  of  galls,  and  30  of  logwood. 
The  firft  flep  in  the  procefs  is  to  gall  the  cloth,  after 
■which  it  is  palled  through  the  decocllon  of  log^vood, 
to  which  the  fulphate  of  iron  has  been  added. 

334.  The  leaves  of  the  arbutus  uva  urji  Iiave  been 
recomjnended,  and  employed  as  a  fubllitute  for  galls. 
The  leaves  mull  be  carefidly  dried,  fo  that  the  green 
colour  may  be  preferved.  A  hundred  pounds  of  \vool 
are  boiled  with  16  pounds  ot  fulphate  of  iron,  and  eight 
of  tartar,  for  two  hours.  The  day  follo^ving  the  cloth 
is  to  be  rinled  as  after  aluming.  A  hundred  and  fifty 
pounds  of  the  leaves  of  uva  iirji  are  then  to  be  boiled 
for  two  hours  in  water,  and  after  being  taken  out,  a 
Iraall  quantity  of  madder  is  to  be  added  to  the  li'^uor, 
putting  in  the  cloth  at  the  fame  time,  which  is  to  re- 
main about  an  hour  and  a  half.  It  is  then  taken  out 
and  rinfed  in  water,  f.  By  this  procefs,  it  is  laid,  blue 
cloth  receives  a  pretty  good  black,  but  white  cloth  be- 
comes only  of  a  deep  brown.  It  is  faid,  too,  that  the 
madder  and  tartar  are  ufelefs  ingredients. 

335.  After  the  different  operations  for  dyeing  the 
cloth  have  been  finifhed,  it  is  ivallied  in  a  river,  and 
fulled,  till  the  water  comes  olf  clear  and  colourlefs. 
Soap  iuds  are  recommended  by  fome  in  fulling  fine 
cloths,  but  it  is  found  dillkult  to  free  the  cloth  entirely 
from  the  foap.  After  the  cloth  has  come  from  the  ful- 
ling mill,  fome  propofe  to  give  it  a  dip  in  a  bath  of 
weld,  by  which  it  is  faid  to  be  fottened,  and  the  colour 
better  fixed  ;  but  according  to  Leivis,  this  operation, 
which  in  other  cafes  is  of  fome  advantage,  is  ufe- 
lefs after  the  cloth  has  been  treated  with  the  foap 
fuds. 

III.  Of  the  Procejfesfor  Dyeing  Silk  Black. 

336.  In  communicating  a  black  colour  to   filk, 


illing. 


.  dif- 
fcrent  operations  are  neceifary,  luch  as  boiling,  galling, 
repairing  the  bath,  dyeing,  and  foftening. 

337.  To  give  a  deeper  Ihade  to  filk,  it  is  necelTary 
to  deprive  it  of  the  gummy  fubllance  to  which  its  llifT- 
nefs  and  elallicity  are  owing.  This  is  done  by  boiling 
the  filk  four  or  five  hours  with  one  fifth  its  weight  of 
white  foap,  and  afterwards  beetling  and  carefully  walh- 
ingit. 

338.  In  condudling  the  procefs  of  galling  filk,  three 
fourths  oi  its  weight  of  galls  are  to  be  boiled  for  three  or 
four  hours,  but  the  proportion  of  galls  mull  depend  on 
their  quality.  After  the  boiling,  the  liquor  is  alloived 
to  remain  at  reft  for  two  hours.;  the  filk  is  then  put  into 
the  bath,  and  left  there  from  12  to  36  hours,  when  it 
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is  to  be  taken  out,  and  wafhed  in  the  river.  But  as  filk  OfSimple 
is  capable  of  combining  %vith  a  great  proportion  of  the  Coluurs. 
allringent  principle,   or  tan,  from  which   it   receives  a  ' 

confiJerable  increale  of  weight,  it  is  allowed  to  remain 
for  a  longer  or  ihorter  time,  as  the  filk  is  required  to 
have  more  or  lefs  additional  weight.  To  communicate, 
therefore,  to  filk,  what  is  called  a  heavy  black,  it  is  al- 
lowed to  remain  longer  in  the  gall  liquor  ;  the  procefs 
IS  repeated  oftener,  and  the  filk  is  alfo  dipped  in  the  dye 
a  greater  number  of  times. 

339.  While  filk  is  preparing  for  the  procefs  of  dye- Eyeing, 
ing,  the  bath  is  to  be  heated,  and  ihould  be  occafional- 
ly  rtirred,  that  the  grounds  which  fall  to  the  bottom 
may  not  acquire  too  much  heat.  It  fliould  always  be  kept 
under  the  boiUng  temperature.  Gum  and  folution  of 
iron  are  added  in  different  proportions,  according  to 
the  different  procelTes.  When  the  gum  is  diflblved,  and 
the  bath  near  the  boiling  temperature,  it  is  left  to  fettle 
for  about  an  hour.  The  filk,  ivliich  in  general  is  pre- 
vioully divided  into  three  parts,  that  eacli  may  be  fuc- 
celTively  put  into  the  bath,  is  immcrfed  in  it.  Each 
part  is  then  to  be  three  times  wrung,  and  after  each 
■wringing  hung  up  to  air.  Tiie  filk  being  thus  expofed 
to  the  aition  of  the  air,  acquires  a  deeper  fliade.^  This 
operation  being  finifhed,  the  bath  is  again  heated,  w^ith 
the  addition  of  gum  and  fulphate  of  iron,  and  this  is  re- 
peated two  or  three  times,  according  as  the  black  re- 
quired is  light  or  hea^vy.  When  the  procefs  of  dye. 
ing  is  finilhed,  the  filk  is  rinfed  in  a  vefTel  with  fome 
cold  water,  by  turning  or  fhaking  it  over. 

340.  Silk,  after  it  has  been  taken  out  of  the  dye,  is  Softening. 
extremely  harfh,  to  remove  which  it  is  fubjedled  to  the 
operation  of  foftening.  A  folution  of  four  or  five 
pounds  of  foap  for  every  hundred  pounds  of  filk,  is 
poured  through  a  cloth  into  a  veil'el  of  water.  The  fo- 
lution being  completed,  the  filk  is  immerfed,  and  allow- 
ed to  remain  in  it  for  about  1 5  minutes ;  it  is  then  to  be 
wrung  out  and  dried. 

341.  When  raw  filk  is  to  be  dyed,  that  which  has  aDytlngratr 
natural  yellow  colour  is  preferred.  The  galling  opera- Clk. 
tion  muil  be  performed  in  the  cold,  if  it  be  propofcd 
to  preferve  the  whole  of  the  gum,  and  the  elaflicity 
which  it  gives  to  the  filk  ;  but  if  part  only  of  the  gum 
IS  wilhed  to  be  preferved,  the  galling  is  to  be  performed 
in  the  warm  bath. 

342.  The  dyeing  operation  is  alfo  performed  in  the 
cold.  All  that  is  neceifary  is  to  add  the  fulphate  of  • 
iron  to  the  water  in  which  the  ftuff  is  rinfed.  By  this 
fimple  procefs  the  black  dye  is  communicated.  It  is 
then  waihed,  once  or  twice  beetled,  and  dried  without 
wringing,  that  its  elallicity  may  not  be  dellroyed.  Raw 

filk  may  be   dyed  by  a  more  fpeedy  procefs.      After  A  fpeedier 
galling,  it  may  be  turned   or  Ihaken  over  in  the  cold  P'"'^'^'"'- 
bath  ;  and  thus  by  alternately  dipping  and  airing  the 
fluft",  the  operation  may  be  completed.      It  is  then   to 
be  waihed  and  dried  as  in  the  former  procefl'es. 

343.  The  method  of  dyeing  velvet  at  Genoa,  which  Improved  ■ 
has  been  fimplified  and  improved  in  France,  is  thusl''"'^  '*  f"'' 
defcribed  by  Macquer.     For  every  100  pounds  of  fUk,''^ 

20  pounds  of  Aleppo  galls, .  reduced  to  powder,  are 
boiled  in  a  fulhcient  quantity  of  water  for  an  hour. 
The  bath  is  allowed  to  fettle  till  the  galls  have  fallen 
to  the  bottom  ;  they  are  then  taken  out,  and  two 
pounds  and  a  half  of  fulphuric  acid,  twelve  pounds  of 
iron  filings,  and  20  pounds  ot  gum,  are  put  into  a  cop- 
per 
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Of  Simple  per  veffel,   or  cullender,  fumifhed  with  two  handles. 
Colour";.    'Y]^\^  velTel  is  immcrfed   in   the  bath,    and    fupported 
""""^  that  it  may  not   touch  the  bottom.     The  gum,  which 

is  allowed  to  dilTolve  for  an  hour,  is  to  be  occafionally 
ftirrcd  ;  and  if  it  appear  that  the  whole  of  the  gura  is 
dill'olved,  three  or  four  pounds  more  are  to  be  added. 
Excepting  during  the  operation  of  dyeing,  the  cullend- 
er is  to  remain  in  the  copper,  \vhich  mufl  be  kept  Jiot 
the  whole  time,  but  at  a  temperature  below  the  boihng 
point.  In  galling  the  lilk,  one-third  of  Aleppo  galls 
is  employed,  and  the  Huff  (hould  remain  fix  hours  in 
the  liquor  the  firft  time,  and  t^-elve  hours  the  fecond. 
By  frequent  additions  of  fulphate  of  iron,  and  repeated 
immerfions  of  the  fluff,  a  fine  black,  according  to 
Lewis,  has  been  obtained.  In  the  above  procefs,  the 
proportion  of  fulphate  of  iron  is  too  fmall,  and  the 
gum,  according  to  fume,  being  carried  off  in  the  wafli- 
ing,  may  be  coniidered  as  ufelefs.  Berthollet  thinks 
that,  althotigh  the  quantity  be  excefflve,  it  has  fome 
effed  in  keeping  up  the  bath,  and  he  adds,  if  it  is  to 
be  diminiflied,  it  would  be  ufeful  to  add  the  fulphate 
of  iron  in  feparate  portions  during  each  interval. 

344.  To  diminllh  the  quantity  of  galls,  which  are 
an  expenfive  ingredient  in  dyeing  filk  black,  other  fub- 
ftances  have  been  propofed  as  fubftitutes.  With  this 
view  the  following  procefs  is  recommended. 

The  filk  being  boiled  and  ^^■a(hcd,  is  immerfed  in  a 
flrong  decoftion  of  green  w  alnut  peels,  and  allowed  to 
remain  till  the  colouring  matter  of  both  is  exhauiled. 
It  is  then  to  be  ilightly  ivrung  out,  dried  and  ^vaili- 
ed  (m).  To  give  the  lilk  a  blue  ground,  logwood  and 
verdigrife  are  employed,  in  the  proportion  of  one  ounce 
of  the  latter  for  every  pound  of  filk.  The  verdigrife 
is  diffolved  in  cold  water,  and  the  filk  is  allowed  to  re- 
main two  hours  in  this  folution.  It  is  then  immerfed 
in  a  flrong  decoftion  of  logwood,  flightly  WTung  out, 
dried,  and  afterwards  walhed  at  the  river.  The  bath 
is  prepared  by  macerating  two  pounds  of  galls  and 
tliree  of  fumach  in  25  gallons  of  ivater,  over  a  flo-sv  fire, 
for  twelve  hours.  Tne  liquid  being  ftrained,  three 
pounds  of  fulphate  of  iron,  and  the  fame  quantity  of 
gum  arable,  are  to  be  difiblved  in  it.  The  filk  is 
clipped  in  this  folution  at  two  different  times  ;  it  is  to 
remain  in  the  bath  two  hours  each  time,  and  it  mufl  be 
aired  and  dried  between  each  dip.  After  being  t%\-ice 
beetled  at  the  river,  it  is  dipped  a  third  time,  and  left 
in  the  bath  four  or  five  hours,  after  which  it  is  to  be 
dried,  waflied  and  beetled  as  before.  The  temperatiue 
of  the  bath  (hould  not  exceed  120°.  After  the  firft 
dipping,  it  may  be  neceffary  to  add  half  a  pound  of 
fulphate  of  iron,  and  an  equal  quantity  of  gum  arable. 

345.  Silk  which  has  been  previoully  dyed  blue  Avith 
indigo,  it  is  faid,  takes  only  a  mealy  black  ■,  but  when 
it  has  been  prepared  v\ith  logwood  and  verdigrife,  it 
acquires  a  velvety  luftre.  A  fine  black  may  be  obtain- 
ed from  green  walnut  peel  ;  but  the  addition  of  log- 
^vood  and  verdigrife  renders  a  fmaller  quantity  of  ful- 
phate of  iron  neceffary,  and  this  is  of  importance,  be- 
caufe  it  is  apt  to  weaken  the  filk.  The  only  ufe  of 
^alls,  according  to   fome,  is  to  increafe  the  weight  of 
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the  filk  ;  for  the  purpofcs  of  dyeing,  fumach  is  confider-  Of  simple 
ed  futlicient  *.  .  Colour;.  _ 

IV.   Of  the  Procejis  for  Dyeing  Cotton  and  Linen    *  ^"tt'l'tl, 
Black.  "■  '°- 

246.  It  is  more  difficult  to  communicate  a  fine  black  Muft  be 
to   linen   or   cotton  than  to  filk  or  woollen  fluffs.     To  Pf^wully 
fucceed  in  producing  a  black  colour  of  that  degree  of  ^'^    blue, 
intenfity  which  ^vill   refill  foap,  it  is  neceffary  to  adopt 
particular  proceffes.      In  dyeing  animal  matters  black, 
as  filk,  and  wool,  the  beft  colours  are  obtained  on  thole 
which   have   been   previoully  dyed   blue.     This  alio  is 
an   effential   preliminary   procels  in  dyeing    hnen  and 
cotton  black  ;  ior   it  is   found   that   the  procefs  which 
fucceeds  befl,  is  firfl  to  give  a  deep  blue  grain  to  the 
cotton  or  linen. 

347.  The  firfl  part  of  the  procefs  is  the  operation  ofGallIno-. 
galling.  The  fluffs  which  have  been  previoully  dyed 
blue,  ivrung  out  and  dried,  are  kept  24  hours  in  the 
gall-liquor,  compoled  of  four  ounces  of  galls  to  every 
pound  of  thread.  A  bath  is  then  prepared  of  a  folu- 
tion of  iron  in  acetic  acid.  This  folution  is  obtained  ^ 
by  faturating  the  acid  with  oxide  of  iron.  In  France, 
vinegar,  fmall  beer,  or  Imall  wine,  is  employed  for  this 
purpole.  To  promote  the  acid  fermentation,  rye  meal^ 
or  fome  other  iubflance,  is  added,  and  pieces  of  old 
iron  are  thrown  into  the  liquid,  which  are  allowed  to 
remain  for  fix  weeks  or  tuo  months,  that  the  acid  may 
be  faturated  \vith  the  iron.  This  lolution,  called  iron 
liquor  in  this  country,  is  prepared  from  fermented 
w  orts,  to  w  hich  old  iron  is  added,  as  is  defcribed  above. 
Five  quarts  of  the  iron-liquor  for  every  pound  of  fluffs,  Dyj;n__ 
are  put  into  a  veffel.  In  this  the  fluffs  are  wrought 
with  the  hand,  pound  by  pound,  for  15  minutes  :  they 
are  then  wrung  out  and  aired.  This  operation  is  to  be 
again  repeated,  taking  care  to  add  a  Jrelh  quantity  of 
the  iron-liquor,  which  ftiould  be  careftiUy  fcumnied, 
after  which  the  fluffs  are  to  be  wrung  out,  aired,  and 
walhed  at  the  river.  In  the  next  operation,  a  pound 
of  alder  bark  for  every  pound  of  fluff  is  boiled  in  a 
fufficient  quantity  of  water  for  an  hour.  One  half  of 
the  bath  which  was  employed  in  the  galling,  and  about 
one  half  the  quantity  of  fumach  as  of  alder  bark,  are 
then  added.  The  whole  is  boiled  together  for  two 
hours,  and  ftrained  through  a  fieve.  W  hen  this  liquid 
is  cold,  the  fluffs  are  immerfed,  wrought  pound  by 
pound,  and  occafionally  aired.  They  are  afterwards 
put  into  the  bath,  and  after  remaining  for  24  hours, 
are  wrung  out  and  dried.  The  above  is  the  procefs 
which,  according  to  D'Apligny,  is  followed  at  Rouen, 
for  dyeing  cotton  and  linen. 

348.  I'he  procefs  followed  at  Manchefter,  which  is  Another 
defcribed  by  Mr  Wilfon,  is  the  following.  For  the  procefs. 
operation  of  galling,  galls  or  lumach  are  employed. 
The  fluff  is  afterwards  dyed  in  a  bath  confifting  of  a 
folution  of  iron  in  acetic  acid.  This  bath  is  alfo  fre- 
quently compofcd  of  alder  bark  and  iron.  After  hav- 
ing paffed  through  this  bath,  the  fluff  is  dipped  in  a 
decoftion  of  logwood,  to  which  a  fmall  quantity  of 
verdigrife  has  been  added.  This  procels  is  to  be  re- 
peated 
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(^t)  The  decoclion  of  walnut  peels  is  prepared  by  boiling  for  1 5  minutes,  after  which  it  is  taken  from  the 
£re.     After  it  has  fubfided,  the  filk,  which  has  been  previoully  immerfed  in  warm  water,  is  dipped  in  it. 
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peatcd  till  a  black  of  fufficient  intenfity  is  obtained,  ob- 
ferviug  to  walh  and  dry  after  each  operation. 

349.  According  to  Guhliche,  a  folution  of  iron  may 
be  prepared  by  the  folloiving  procefs,  A  pound  of 
rice  is  to  be  boiled  in  I  2  or  15  quarts  of  water,  till 
the  whole  is  diffblved.  A  fuBicient  quantity  of  old 
iron  made  red  hot,  to  reach  half  way  to  the  furface  of 
the  liquor,  is  thrown  into  the  folution.  The  veflel  in 
which  the  folution  is  kept  muft  be  under  cover,  but  ex- 
pofed  to  the  air  and  light  at  leaft  for  a  iveek.  In  ano- 
ther veflel,  containing  a  quantity  of  warm  vinegar 
equal  to  the  folution  of  rice,  an  equal  quantity  of  red- 
hot  iron  is  to  be  put.  This  veflH  muft  alfo  be  expofed 
in  the  fame  way  to  the  air  and  light.  After  feveral 
days,  the  contents  of  both  veffels  are  mixed  together, 
and  the  mixture  is  to  be  expofed  for  a  week  to  the 
open  air,  after  which  it  is  to  be  decanted  and  kept  for 
ufe  in  a  dole  veflel.  To  give  a  lufficient  black  to 
linen  and  cotton,  it  is  only  necelTary,  it  is  faid,  to  fteep 
them  24  hours  in  this  folution  ;  and  if  it  Ihould  appear 
that  the  liquor  is  exhaufted  of  colouring  matter,  a  fredi 
•  portion  is  to  be  employed.  In  this  way  a  fine  penna- 
nent  black  is  obtained.  According  to  the  fame  author, 
this  folution  may  be  advantageouily  employed  as  a  fubfti- 
tute  for  fulphate  of  iron,  in  dyeing  filk  and  wool.  But 
to  give  them  a  fine  black,  filk  and  woollen  fluffs  muft 
be  dipped  in  a  decodlion  of  logwood  after  they  are 
taken  from  the  bath. 

Sfxt.  V.  Of  Brown. 

350.  The  laft  of  the  fimple  colours  is  brown.  This 
IS  alfo  known  under  the  name  oi fawn  colour,  (^fauve, 
Fr.)  It  is  that  brown  colour  which  has  a  fliade  of 
yellow,  and  might  perhaps  be  confidered  as  a  com- 
pound colour,  although  it  is  communicated  to  fluffs  by 
one  procefs. 

I.  Of  the  Subflances  emfiloyed  in  Dyeing  Brown. 

3 1;  I .  The  vegetable  fubftances  which  are  capable  of 
inducing  a  fawn  or  brown  colour  on  different  fluffs,  are_ 
very   numerous,   but   thofe  chiefly   employed    for    this 
purpofe  are  walnut  peels  and  fumach.     The  peels  con- 
Walnut        ftitute  the  green  covering  of  the  nut  ;  they  are  inter- 
f  *   •  nally  of  a  white  colour,   which  is  converted  into  bro^sTi 

or  black  by  expofure  to  the  air.  The  fkin  when  im- 
pregnated with  the  juice  of  walnut  peels,  becomes  of  a 
brown  or  almoft  black  colour.  When  the  inner  part 
of  the  peel,  taken  frelh,  is  put  into  ^veak  oxymuriatic 
acid,  it  aflumes  a  bro^vn  colour.  If  the  decoclion  of 
walnut  peels  be  filtered  and  expofed  to  the  air,  its  co- 
lour becomes  of  a  deep  brown  ;  the  pellicles  on  evapo- 
ration are  almoft  black  ;  the  liquor  detached  from 
thefe  yields  a  brown  extrafl  completely  loluble  in  ■(va- 
ter.  The  colouring  particles  are  precipitated  from  a 
decoclion  of  walnut  peels,  by  means  of  alcohol,  and 
they  are  foluble  in  water.  No  apparent  change  is  at 
firft  produced  by  a  folution  of  potalh  j  but  it  gradually 
becomes  turbid,  and  the  colour  is  deepened.  A  copi- 
ous precipitate  of  a  fawn  colour,  approaching  to  an  afli 
colour,  is  produced  in  a  decoftion  of  walnut  peels  by 
means  of  a  folution  of  tin,  and  the  remaining  liquor  has 
a  flightly  yellow  tinge. 
Properties.  35*.  A  decoflion  of  walnut  peels  yields  a  fmall 
quantity  of  fawn-coloured   precipitate  by  means   of  a 
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folution  of  alum,  and  the  liquor  remains  of  the  fame  OfSimplc 
colour.  Sulphate  of  copper  renders  it  flowly  tuibid,  and  Colon  if;.  ^ 
throws  down  a  fmall  quantity  of  precipitate  of  a  brown- 
ifh  green  colour,  leaving  the  fupernat.ant  liquor  of  the 
fame  colour.  Sulphate  of  iron  deepens  the  colour  ; 
when  diluted,  the  colour  becomes  brownilh  green,  with- 
out tlie  depofition  of  any  Icdimcnt.  Sulphate  of  zinc 
alio  deepens  the  colour,  and  produces  no  precipitate. 
The  fame  properties  are  exhibited  by  a  decotlion  of 
the  walnut-tree  wood,  but  the  colouruig  matter  is  not 
obt.ained  from  it  in  fuch  abundance  as  from  the  peels ; 
and  the  bark  may  alfo  be  ufed  with  advantage  in  dye- 
ing. 

353.  The   affinity  of  the   colouring   matter  of  wal- Ailvantagf .1 
nut  peels   for  wool   is   very  ifrong  •,  and  it  readily  im- 
parts to  it  a  durable   colour,   wliich   even  mordants  do 

not  feem  capable  of  increafing,  but  they  are  generally 
underftood  to  give  it  additional  brightnefs.  A  lively 
and  very  rich  colour  is  obtained  with  the  alTiltance  of 
alum.  Walnut  peels  afford  a  great  variety  of  pleating 
fhades,  and  as  they  require  not  the  intervention  of 
mordants,  the  foftnefs  of  the  wool  is  preferred,  and 
the  proccls  of  dyeing  becomes  both  cheap  and  fimple. 

354.  Walnut  peels  are  not  gathered  till  the  nuts  are  Preparation 
completely  ripe,  when  they  are  put  into   large   calks, 

along  with  as  much  water  as  is  fufficient  to  cover  them. 
When  uled  in  dyeing  at  the  Gobelins  in  Paris,  Ber- 
thollet  informs  us,  they  are  kept  for  upwards  of  a  year, 
and  very  extenfively  ufed  ;  but  if  not  made  ufe  of  till 
the  end  of  two  years,  they  yield  a  greater  quantity  of 
colouring  matter,  at  which  time  their  odour  has  be- 
come peculiarly  difagreeable  and  fetid.  The  peels  fe- 
parated  from  the  nHts  before  they  arrive  at  maturity, 
may  likewife  be  ufed  in  dyeing,  but  in  this  ftate  they 
do  not  keep  fo  long. 

355.  Sumach   {^rhiis  roriaria,  Linn.)  is  a  Ihrub  pro-Sumach, 
duced  naturally  in  Palefline,  Syria,  Portugal,  and  Spain, 
being  carefully  cultivated  in  the  two  laft  of  thefe  coun- 

tiies.  Its  flioots  are  annually  cut  down,  dried,  and  re- 
duced to  powder  in  a  mill,  by  which  procefs  they  are 
prepared  for  the  purpofes  of  dyeing. 

356.  The  inftifion  of  fumach,  which  is  of  a  fawn  co-  propertiesi 
lour  with  a  greenilh  tinge,  is  changed  into  a  brown  by 
expofure  to  the  air.  A  folution  of  potalh  has  little  ac- 
tion on  the  recent  infufion  of  fumach  ;  its  colour  is 
changed  to  yellow  by  the  adlion  of  acids  ;  the  liquor 
becomes  turbid  by  means  of  alum,  a  fmall  quantity  of 
precipitate  being  at  the  fame  time  formed,  and  the  fu- 
pematant  liquor  remaining  yellow.  A  copious  preci- 
pitate of  a  yellowilh  green  colovir  is  thrown  down  by 
fulphate  of  copper,  and  the  U((uor  remains  clear.  No 
change  is  fpeedily  produced  by  muriate  of  foda  (com- 
mon fait),  but  it  becomes  rather  turbid  at  the  end  of 

fome  hours,  and  its  colour  is  rather  clearer.  Sulphate 
of  copper  produces  a  copious  precipitate  of  a  ycUowiih 
green,  ^\hich  after  flanding  fome  hours,  changes  to  a 
brownifh  green  ;  the  fupcrnatant  liquor,  which  is  flight- 
ly yellow,  remains  clear.  Sulphate  of  zinc  renders  the 
liquor  turbid,  darkens  its  colour,  and  produces  a  deep 
blue  precipitate  ;  but  when  the  fulphate  of  zinc  is  pure, 
the  precipitate,  which  is  of  a  brownifli  fa\^■n  colour,  is 
in  very  fmall  quantity.  Acetate  of  lead  gives  a  copi- 
ous ;:recipitatc,  of  a  yellowifh  colour  ;  the  fupernatant 
liquor  is  of  a  clear  yellow  colour.  No  aftringcnt  has 
fo  ilrong  a  rcfemblance  to   galls  as  fumach  ;  but  the 

precipitate 
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Of  Simple  precipitate  throtvn  doT\'n  from  an  rnftifion  of  it  by  a  fo- 
Colours.    lution  of  iron,  is  not  fo  copious  as  that  which  is  yield- 
ed by  an  equal  quantity  of  galls,  on  ;vhich  account  fu- 
mach   may  be  generally  employed  as   a  fubllitute  for 
galls,  only  its  quantity  will  require  to  be  increafed. 

J57.  The  bark  of  the  birch-tree  (tou/a  a/i<7.  Lin.) 
yields  a  decoclion  of  a  clear  fawn  colour,  but  it  foon 
becomes  turbid  and  brown.  The  addition  of  a  folu- 
tion  of  alum  in  the  open  air,  produces  a  copious  yel- 
I01V  precipitate  ;  a  folution  of  tin  gives  alfo  a  copious 
precipitate  of  a  clear  yellow  colour.  With  folutions  of 
iron  the  decocHon  of  the  birch-tree  ftrikes  a  black  co- 
lour, and  it  diilblves  in  coniiderable  quantity  the  oxide 
of  iron,  but  in  fmaller  proportion  than  the  decoftion  of 
walnut  peels.  On  account  of  this  property  it  is  em- 
ployed in  the  preparation  of  black  vats  for  dyeing 
thread. 

358.  Saunders,  or  fandal  wood,  is  alfo  employed 
for  the  purpofe  of  giving  a  favm  colour.  There  are 
three  kinds  of  fandal  wood,  the  white,  the  yello«-,  and 
the  red.  The  lafl  only,  which  is  a  compadl  heavy 
wood,'  brought  from  the  Coromandel  coaft,  is  ufed  in 
dyeing.  By  expofure  to  the  air  it  becomes  of  a  brown 
colour  ;  when  employed  in  dyeing,  it  is  reduced  to  fine 
po^vder,  and  it  yields  a  fawn  colour  with  a  brownifh 
Ihade,  inclining  to  red.  But  the  colouring  matter 
which  it  yields  of  itfclf  is  in  fmall  quantity,  and  it  is 
faid  that  it  gives  harlhnefs  to  woollen  fluffs.  \Mien  it 
is  mixed  with  other  fubftances,  as  fumach,  walnut  peels, 
or  galls,  the  quantity  of  colouring  matter  is  increafed  ; 
it  gives  a  more  durable  colour,  and  produces  confider- 
able  modifications  in  the  colouring  matter  with  which 
it  is  mixed.  Sandal  wood  yields  its  colouring  matter 
to  brandy,  or  diluted  alcohol,  more  readily  than  to 
water. 

359.  Soot  communicates  to  ivoollen  Huffs  a  fa^^-n  or 
brown  colour,  of  a  lighter  or  deeper  Ihade,  in  propor- 
tion to  the  quantity  employed  ;  but  the  colour  is  fad- 
ing, and  its  affinity  for  wool  is  not  great  ;  and  befides 
leaving  a  difagreeable  fmell,  it  renders  the  fibres  har(h. 
In  fome  manufaflories,  it  is  employed  for  browning 
certain  colours,  and  it  produces  fhades  which  could  not 
olher\vife  be  eaiily  obtained. 

II.  Of  the  Trocejfes  fur  Dyeing  Woollen,   &c.  a  Fawn 
or  Brown  Co/our. 

•\Vithwal.        360.  In  dyeing  with   wahuit  peels,  a  quantity  pro- 
nut  peels,     portioned  to  the  quantity  of  fluff,  and  the  intenfity  of 
fliade  wanted,  is  boiled  for  fifteen  minutes  in  a  copper. 
All  that  is  neceffary  in  dyeing  with  this   fubftance   is, 
to  moiflen  the  cloth  or  yam  mih  warm  water,  previous 
to  their  immcrfion  in  the  copper,  in  which  they  are  to 
"te  carefully  ftirred  tiU  they  have  acquired  the  proper 
(hade.     This  is   the  proccis,  if  the  aluminous  mordant 
is  not  employed.     In  dyeing  cloth,  it  is  ufual  to  give 
the  deepeft  fliades  firft,  and  the  lighter  ones  afterwards ; 
out  in  dyeing  v;ooilen  yam,  the  light  fliades  are  given 
firft,  and  the  deeper  ones  afterwards.     An  additional 
quantity  of  peels  is  joined  to  each  parcel. 
Berthollet's      361.   Berthollet  made   a  number  of  experiments  to 
^^  '"        afcertain  the  difference  of  colour  obtained   from  the 
finiple  decoftion  of  walnut  peels,  and  the  addition  of 
metallic   oxides  as  mordants.     The   oxide  of  tin,  he 
found,  yielded  a  clearer  and  brighter  fau-n  colour  than 
that  of  the  fimple  decoftion.     The  oxide  of  zinc  pro- 
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duced  a  flill  clearer  colour,  inclining  to 

The  colour  from  oxide  of  lead  had   an  or; 

^\hile    that    from    oxide    of  iron    was    of    a   greenifli 

broun  *.  *f'^n"""'' 

362.  A  fa\Mi  colour,  which  has  a  fliade  of  green,^    ^s"^' 
is    obtained   from   fumach   alone  ;  bat  to  cotton  fluffs  Dyeing 
which  have  been  impregnated  with  printers  mordant,  with  I'u. 
or  acetate  of  alumina,  fumach  communicates  a  good™*^!"' 
and  durable  yellow.     Here,  however,  fome  precaution 

is  neceffary  in  the  ufe  of  this  fubflance  for  this  purpofe  ; 
for  as  the  colouring  matter  is  of  fo  fixed  a  nature,  the 
ground  of  the  fluff  cannot  be  bleached  by  expofure  on 
the  grafs.  This  inconvenience  is  avoided  by  impreg- 
nating the  whole  of  the  fluff  with  different  mordants, 
producing  in  this  ivay  a  variety  of  colours,  and  leaving 
no  part  white. 

363.  Vogler  employed  the  tinfture  of  faunders  wood  With  fandal 
for   dyeing   patterns  of  wool,  filk,  cotton,  and  linen,  wood, 
having  previoufly  impregnated  them  \vith  a  folution  of 

tin,  and  afterwards  waftiing  and  drying  them.  Some- 
times he  ufed  the  folution  unmixed,  and  at  other  times 
added  fix  or  ten  parts  of  water,  and  in  whatever  way 
he  employed  it,  he  obtained  a  poppy  colour.  When 
the  mordant  employed  was  folution  of  alum,  the  colour 
was  a  rich  fcarlet ;  with  fulphate  of  copper  it  ^vas  a 
clear  crimfon,  and  with  fulphate  of  iron  a  beautiful 
deep  violet  f .  t  CnllAnit, 

Chap.  II.  Of  Compound  Colours. 

364.  A  MIXTURE  of  two  colouring  fubftances,  it  isNatiir«of 
well  known,  produces  a  very  difterent  fliade  from  that '"°'"P''"'"1 
of  either  of  the  uncombined  colouring  matters  ;  hence  '^"'""^ 
compound  colours  are  obtained,  which  are  merely  mix- 
tures of  fimple  colours.     It  would   undoubtedly  be  a 
defirable  thing  to  afcertain  with  accuracy  the  peculiar 

fliade  produced  by  the  combination  of  two  colouring 
matters  ;  but  thefe  refults  can  only  be  certainly  known 
by  experiment,  becaufe  by  the  adlion  of  different  fub- 
flances  in  the  baths,  they  are  fubjeft  to  great  variations 
in  their  effedls,  according  to  the  affinities  which  are 
brought  into  action,  and  the  new  combinations  which 
are  formed.  What  is  natural  to  colouring  particles  is 
not  to  be  confidered  as  a  conflituent  part  of  compound 
colours,  but  only  the  difference  of  fliade  which  they 
ought  to  affume,  with  ■  a  particular  mordant,  or  in  a 
particular  bath.  The  effects,  therefore,  of  the  chemi- 
cal agjents  employed  in  thefe  proceffes,  and  the  refult 
of  different  combinations,  ought  to  be  particularly  at- 
tended to.  It  is  in  dyeing  compound  colours  that  fkill 
and  ingenuity  are  mofl  confpicuous,  and  their  applica- 
tion of  greateft  utility,  to  enable  the  dyer  to  vary  his 
proceffes,  according  to  the  fliade  defired,  and  at  the 
fame  time  to  accomplifti  his  operations  by  the  fliorteft 
and  cheapeft  m.eans. 

36  c.  As  compound  colours  are  obtained  by  the  mix- Great  va- 
ture  of  fimple  colours,  very  different  fliades  isill  be  ob-  '■*' J  °^ 
tained  from  diflerent  proportions  of  the  fimple  colours  -""»<''• 
hence  compoimd  colours  exhibit  an  indefinite  variety 
of  fliade,  and  the  proceffes  by  which  they  are  produced 
are  very  numerous.      It  would  extend  this  treatife  to  an 
unufual  length,  were  we  to  attempt  to  defcribe  every 
variety  of  fnade  which  is  obtained  from  the  mixture  of 
fimple  colours.     We  Hiall  therefore  limit  cur  obferva- 
tjons  to  fome  of  the   principal  compound  colours,  and 
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Compound  an  accaunt  of  the  proceflfes  by  which  they  are  obtnined, 

Colmirs.    leaving  it  to  oiiv  readers,  who  have   made  thcmlclves 

•  familiar  Avith   the  principles   already  detnilcd,  to  vary 

thefe  colours,  by  employing  different  proportions  and 

different  combinations  of  limple  colouring  matters. 

366.  Compound  colours  have  been  ufually  di%'ided 
into  four  clalTes,  namely,  green,  purple,  orange,  and 
gray  or  drab  colour.  Thefe  are  obtained  from  mix- 
tures of  the  foUomng  fimple  colours. 

1 .  Blue  and  yellow  produce  a  green. 

2.  Red  and  blue,  a  purple,  &.c, 

3.  Red. and  yellow,  orange. 

4.  Black  and  other  colours,  gray,  &ic. 

The  following  fe£lions  will  be  occupied  in  a  {liort  de- 
tail of  the  methods  xvhlch  are  ufually  employed  in  pro- 
ducing thefe  different  compound  colours. 

Sect.  I.  Of  the  Mixture  of  Bliie  and  Yellow,  or  Green. 

567.  Green  colours,  from  the  great  variety  of  (liades 
which  they  exhibit,  have  been  long  known  by  differ- 
ent names,  by  which  the  intenfity  of  (hade  is  characle- 
rifed,  fuch  as  fea-green,  apple-green,  meadow  or  grafs 
green,  pea-green,  parrot-green,  &c.  Many  plants  afford 
a  green  colour,  fuch  as  brome  grafs  {Ji>romus  fecaltnus, 
Lin.\  green  hert'ie.^  oi  rhamnus  frangula,  wild  chervil 
(ch.trophyUum  fylveftre,  Lin.),  purple  clover  {trifolium 
pralen/e),  commonxced  [arundo  phrtigmites).  Thefe  co- 
lours, however,  do  not  poffefs  futhcient  permanency. 
According  to  D'Ambourney,  indeed,  a  permanent 
green  may  be  obtained  from  the  fermented  juice  of  the 
berries  of  the  berry -bearing  alder  {rhamnus  frangula'). 
Having  previoully  prepared  the  cloth  with  tartar,  folu- 
tion  of  nitrate  of  bifmuth  and  common  fait,  he  added 
td  the  fermented  juice  of  the  berries,  after  it  was  \varm- 
ed,  a  fmall  proportion  of  acetate  of  lead  ;  and  in  this 
bath  he  communicated  to  the  cloth  an  intermediate 
(hade  bet^veen  parrot  and  grafs  green.  But  it  is  ufual- 
ly from  the  mixture  of  blue  and  yellow  that  green  is  ob- 
tained ;  and  it  may  be  obferved,  that  it  requires  much 
fkiU  and  experience,  efpecially  in  giving  light  fhades, 
to  produce  a  colour  which  is  uniform,  and  entirely 
without  fpots. 

I.  Of  the  Proceffes  for  Dyeing  Woollen  Stuffs  Green, 

Common  368.  To  dye  woollen   green,  either  the   yelloiv  or 

procels.  ^j^g  (jfyg  jyg  jjjgy  jj g  givcn  to  it  firfl.  But  when  the 
fluff  is  firlt  dyed  yellow,  and  in  this  Hate  is  introduced 
into  the  blue  vat,  part  of  the  yellow  colouring  matter 
being  diiTolved  in  the  vat,  communicates  to  it  a  green 
colour,  which  renders  it  unfit  for  dyeing  any  other  co- 
lour than  green.  To  avoid  this  inconvenience,  there- 
fore, the  blue  colour  is  firif  given,  and  afterwards  the 
yellow.  .  It  would  be  quite  unnecellary  to  refume  the 
account  of  any  part  of  the  proceffes  for  dyeing  blue, 
which  have  been  already  detailed.  It  is  proper,  however, 
to  add,  that  the  inteullty  of  the  blue  fhade  muft  be  pro- 
portioned to  the  green,  or  to  the  depth  of  the  green 
colour  which  is  wifhed  to  be  obtained.  Thus,  for  in- 
ffance,  to  produce  a  parrot  green,  a  ground  of  fky 
blue  is  given,  and  for  the  green  like  that  ot  a  drake's 
neck,  a  deep  blue  is  required.  When  the  blue  dye 
has  been  communicated,  the  yellow  is  afterwards  given, 
according  to  fome  of  the  proceffes  wliich  have  been  al- 
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ready  defcribeJ  for  dyeing  yellow.  The  proper  ground  Compound 
being  communicated. to  the  cloths,  they  arc  walhed  in  *'"'"""•  , 
the  fulling  mil),  and  boiled  as  for  the  common  procefs 
of  welding ;  but  when  the  ihadc  is  light,  tlie  propor- 
tion of  falts  Ihould  be  lefs.  Cloths  which  are  to  re- 
ceive light  (liadts  are  tirft  boiled,  and  v.hen  thefe  are 
taken  out,  tartar  and  alum  are  added  in  frelh  portions, 
till  the  cloths  which  are  intended  for  the  darkeft  (hades 
are  boiled.  The  procels  of  welding  is  conduded  iti 
the  fame  way  as  for  dyeing  yellow,  with  this  difference, 
that  a  larger  proportion  of  weld  is  employed,  except- 
ing for  lighter  fhades,  when  the  proportion  mufl  be 
fmaller.  In  dyeing  green,  it  is  ufual  to  have  a  fuccef- 
fion  of  (hades  at  the  fame  time  -,  the  procefs  is  be- 
gun with  the  deepeft ,  and  ends  with  the  lighteft.  Be- 
tiveen  each  dip  there  Ihould  be  an  interval  of  one-half 
or  three-quarters  of  an  hour,  and  at  eacli  interval  iva- 
ter  is  added  to  the  bath.  It  is  the  pradlice  of  fome 
dyers  to  give  each  parcel  two  dips,  beginning  the  firfl 
time  with  the  deep  (hades,  and  the  fecond  willi  the 
lighter  ones  ;  but  when  this  praftice  is  followed,  the 
time  of  immerfion  (hould  be  (hortened.  In  dyeing  very 
light  fnades,  the  bath  Ihould  ne\er  be  permitted  to 
reach  the  boiling  temperature.  For  deep  greens,  a 
bro-.vning  is  given  with  logwood,  and  a  fmall  propor- 
tion of  fulphate  of  iron. 

369.  For  fome   kinds  of  green,  fulphate  of  indigo  is  Saxon 
employed  ;  and  in  this  cafe  either  the  blue  and  yellow  green, 
are  dyed  feparately,  or  the  whole  of  the  ingredients  are 
mixed  together  in  the  bath,  and  the  whole  procels  is  fi- 
rdfhed  at  a  fingle  operation.     The  colour  thus  obtained 

has  been  diftinguilhed  by  the  name  of  Saxon  green. 
The  following  is  the  procefs  recommended  by  Dr  Ban- 
croft. 

370.  "  The  moft  beautiful  Saxon  greens  (fays  he) 
may  be  produced  very  cheaply  and  expeditioully,  by 
combining  the  lively  y.ello\v  v\hich  refults  from  querci- 
tron bark,  murio-fulphate  of  tin,  and  alum,  with  the 
blue  afforded  by  indigo  when  dillblvcd  in  fulphuric  acid, 
as  for  dyeing  the  Saxon  blue. 

"  To  produce  this  combination  moft  advantageoufiy, 
the  dyer,  for  a  full-bodied  green,  (hould  put  into  the 
dyeing  vefiel  after  the  rate  of  fix  or  eight  pounds  of 
po^vdered  bark,  in  a  bag,  for  every  i  CO  lb.  w  eight  of 
cloth,  with  only  a  fmall  proportion  of  water  as  foon  as 
it  begins  to  grow  warm  ;  and  when  it  begins  to  boil, 
he  (liould  add  about  iix  pounds  of  murio-fulphate.  of 
tin  (with  the  ufual  precautions),  and  a  few  minutes  af- 
t«r,  about  four  pounds  of  alum  ;  thefe  having  boiled 
together  live  or  fix  minutes,  cold  water  (hould  be  add- 
ed, and  the  lire  diminilhed  fp  as  to  bring  the  heat  of 
the  liquor  nearly  down  to  ivhat  the  hand  is  able  to 
bear  ;  and  immediately  after  this,  as  much  -fulphate  of 
indigo  is  to  be  added  as  will  fulhce  to  produce  the 
(hade  of  green  intended  to  be  dyed,  taking  care  to  mix 
it  thoroughly  with  the  firfl  folution  by  flirring,  &c.  ; 
and  this  being  done,  the  cloth  previoully  fcoured  and 
moiltened,  (hould  be  expeditioufly  put  into  the  liquor, 
and  turned  very  brilkly  through  it  for  a  quarter  of  an 
hour,  in  order  that  the  colour  may  apply  itfelf  equally 
to  every  part,  ivhich  it  will  certainly  do  in  this  way 
with  proper  care.  By  thefe  means,  very  fiill,  even,  and 
beautiful  greens  may  generally  be  dyed  in  half  an 
hour  ;  and  during  this  (pace,  it  is  beft  to  keep  the  li- 
quor at  rather  Itl's  than  a  boiling  heat.  Murio-fulphate 
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of  tin  is  infinitely  preferable,  for  tlii;  ufe,  to  the  dyer's 
fpirit  ;  becaufe  the  latter  confifts  chielly  of  nitric  acid, 
which  by  its  highly  injurious  action  upon  indigo,  ivould 
render  that  part  of  the  green  coliXir  very  fugitive,  as  I 
have  found  by  repeated  trials.  But  no  fucli  effect  can 
refult  from  the  murio-fulphate  of  tin,  (ince  the  muriatic 
acid  has  no  aftion  upon  indigo  ;  and  the  fulphuric  is 
that  very  acid  which  alone  is  proper  to  dilTolve  it  for 
this  ufe. 

"  Refpe£ling  the  beauty  of  the  colour  thus  produced, 
thofe  who  are  acquainted  with  the  unequalled  luftre  and 
brightnefj  of  the  quercitron  yellows,  dyed  with  the  tin 
bafis,  mufi  neceffarily  conclude,  that  the  greens  com- 
pofed  therewith  will  prove  Infinitely  fuperior  to  any 
xvhich  can  refult  from  the  dull  muddy  yellow  of  old  fu- 
Itic  ;  and  in  point  of  expence,  it  is  certain  that  the 
bark,  murio-fulphate  of  tin,  and  alum,  neceffary  to  dye 
a  given  quantity  of  cloth  in  this  way,  will  coll  lefs  than 
the  much  greater  quantity  (li.x  or  eight  times  more )  of 
fuftic,  with  the  alum  neceflary  for  dyeing  it  in  the  com- 
mon way,  the  fulphate  of  Indigo  being  the  fame  in 
both  cafes.  But  in  dyeing  v^ath  the  bark,  the  veiTel  is 
only  to  be  filled  and  heated  once  ;  and  the  cloth,  Avlth- 
out  any  previous  preparation,  may  be  completely  dyed 
in  half  an  hour  ;  whilil  in  the  common  wa)'  of  produ- 
cing Saxon  ;Treens,  the  copper  Is  to  be  twice  filled  ; 
and  to  this  mull  be  joined  the  fuel  and  labour  of  an 
hour  and  a  half's  boiling  and  turning  the  cloth,  in  the 
courfe  of  preparation,  befldes  nearly  as  much  boiling  In 
another  veffel  to  extraft  the  colour  of  the  fuftic  ;  and 
after  all  the  dyeing  procefs  remains  to  performed, 
which  will  be  equal  in  time  and  trouble  to  the  ivhole 
of  the  procefs  for  producing  a  Saxon  green  with  the 
bark  ;  fo  that  this  colour  obtained  from  bark  will  not 
only  prove  fuperior  in  beauty,  but  in  cheapnefs,  to  that 
dyed  as  ufual  with  old  fuftic  *." 

II.  Of  the  Vroceffes  for  Dyeing  Silh  Green. 

371.  In  giving  filk  a  green  colour,  greater  precau- 
tion is  neceflary,  to  preferve  uniformity  of  colour,  and 
to  prevent  fpots  and  ftripes.  Silk  xvhich  is  intended  to 
receive  a  green  colour,  is  fcoured  in  the  fame  way  as 
for  other  colours  ;  but  for  light  (hades,  the  fcouring 
niuft  be  as  complete  as  for  blue.  Silk  which  is  to  be 
dyed  green,  is  firll  dyed  yelloiv,  and  being  well  alu- 
med.  It  is  ilightly  walhed  at  the  river,  and  divided  into 
frnall  parcels,  that  it  may  receive  the  colouring  matter 
uniformly,  and  then  carefully  turned  in  the  weld  bath. 
When  the  ground  is  fuppoled  to  have  acquired  a  fuffi- 
cient  degree  of  intenfity,  a  pattern  is  put  into  the  blue 
vat,  to  afcertain  the  proper  ftiade.  When  this  is  the 
cafe,  the  filk  is  taken  out  of  the  bath,  waibed,  and  im- 
merfed  in  the  blue  vat.  To  produce  a  deeper  colour, 
and  at  the  fame  time  to  give  variety  of  Ihade,  a  decoc- 
tion of  logwood,  fuftic,  or  anotta,  is  added  to  the  yel- 
low bath,  after  the  weld  has  been  taken  out.  For  very 
light  fliades,  fuch  as  apple  and  fea  green,  it  is  fcarcely 
necelTary  to  add,  that  a  ^veaker  ground  is  to  be  given. 
For  all  light  Ihades  except  fea  green,  the  procefs  is 
found  to  fucceed  better  when  the  yellow  is  communi- 
cated by  baths  which  have  been  already  ufed  ;  but 
thefe  baths  Ibould  not  contain  any  logwood  or  fuftic. 

372.  Saxon  green  is  produced  by  means  of  fulphate 
of  indigo.  This  is  a  brighter,  but  li  fs  durable  colour 
than  the  forisei.     This  procefs  is  condufted  by  boiling 
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as  for  welding,  after  which  the  cloth  is  waflied.     Fu-  Comrjound 
ftic  in  chips  is  enclofed  in  a  bag,  put  into  the  fame  bath,    '^f'"""- 
and  boiletl  for  an  hour  and  a  lialf,  \vhen  it   is  taken         • 
out,  and  the  bath  allowid  to  cool  till   the   hand   can 
bear  it.     A  pound  and  a  quarter  of  fulphate  of  indigo 
for  eacli  piece    of  cloth   of  eighteen  yards,  is  added. 
The  cloth  is  at  firft   to  be  turned  quickly,  and  after- 
wards  more  llowly,  and  it  Ihould  be   taken  out   before 
the  bath  boils.      Some  dyers  put  in  only  two-thirds  of 
the  folution  at  firft  5  and  after  t^vo  or  three  turns,  take 
out  the  cloth,  and   add  the  other  one-third.     By  this 
means  the  colour  is  more  uniform. 

373.  To  produce  Saxon  green  at  one  operati(m,  theByoneope- 
following  procels  is  recommended  by  Dr  Bancroft.     Ariition. 
bath  is  prepared  of  four  pounds   of  quercitron   bark, 

three  pounds  of  alum,  and  tivo  pounds  of  murio-ful- 
phate of  tin,  \nth  a  fuflicient  quantity  of  water.  The 
bath  is  boiled  ten  or  fifteen  minutes,  and  when  the  li- 
quor is  fo  far  reduced  in  temperature  as  the  hand  can 
bear  it,  it  is  fit  for  dyeing.  By  adding  diifjrent  pro- 
portions of  fulphate  of  indigo,  various  and  beautiful 
Ihades  of  green  may  be  obtained,  and  the  colour  thus 
produced  is  both  cheap  and  uniform.  Care  Ihould  be 
taken  to  keep  the  bath  conftantly  ftlrred,  to  prevent  the 
colouring  matter  from  fubfiding.  Thole  Ihades  ivhich 
are  intended  to  incline  molt  to  the  yellow,  ihould  be 
dyed  firft  ;  and  by  adding  fulphate  of  mdigo,  the 
green,  having  a  Ihade  of  blue,  may  be  obtained.  This 
procels,  Dv  Bancroft  obferves,  is  the  moil  commodious 
and  certain  for  dyeing  the  moft  beautiful  Saxon  greens 
upon  filk  f .  t  PhU. 

374.  To   produce    Engllfli   green,    which  is   vnoxsPirm.  CuK 
beautiful  than  common  green,  and  is  laid   to  be  more  546. 
durable  than  the  Saxon  green,  Guhliche  gives  the  fol-    "-^ 
lowing  procefs.      He  firft  dyes  the  filk  of  a  light-blue  ' 

in  the  cold  vat  already  delcribed  (316.),  then  loaks  it 
in  warm  water,  wallies  it  in  a  ftream,  and  dips  it  in  a 
v.eak  folution  of  :dum.  He  then  prepares  a  bath  of 
fulphate  of  indigo,  one  ounce  of  folution  of  tin,  with 
the  tindure  of  French  berries  made  with  aceto-citric 
acid.  The  filk  is  kept  in  this  bath  till  it  has  obtained 
the  defired  colour.  It  is  then  waftied  and  dried  in  a 
fhady    place.       Lighter    ftiades    may    be    dyed    after- 
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III.  Of  thi   Procejjes  for   Dyeing    Ctyllon   and  Linen 
Green. 

3 -J.  Cotton  and  linen,  after  being  fcoured  in  the  Blue  firft 
ufual  uay,  are  firft  dyed  blue  ;  and  after  being  cleanfed,  given. 
they  are  dipped  in  the  weld  bath,  to  produce  a  green 
colour.  The  ftrength  of  the  blue  and  yellow  is  pro- 
portioned to  the  Ihade  of  green  xvhich  is  wanted.  But 
as  it  is  difficult  to  give  to  cotton  velvet  an  uniform  co- 
lour in  the  blue  vat,  it  is  firft  dyed  yelio^v  with  turme- 
ric, and  the  procefs  is  completed  by  giving  it  .a  green 
with  fulphate  of  indigo.  The  fame  refult,  however, 
will  be  obtained  by  commencing  the  procels  either  with 
the  yellow  or  the  blue. 

376.  The   procefs  which   D'Apligny  defcribes   for  procefs  for 
dyeing  cotton  velvet,   or  cotton  thread  a  fea  or  apple  cotton  veU 
green  in   one   bath   is  the   following.     A  quantity  of>'£t- 
verdigrife  is  dilTolved  in  vinegar,   and   the   mixture  is 
kept  excluded  from  the  air  in  the  heat   of  a   ftove  for 
fifteen  days.      A  quantity  of  potafti  equal  in  weight  to 
the  verdigrife  employed  is  diflblved  in  water,  and  four 

hours 
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Cinipov.iid  hour*  before  dyeing  it  is  aJdcd  to  the  folution  of  ver- 
t-u.our?.    (Jigrile.     Tliib  mixture  is  to  be  kept  liot.      One  ounce 
'  of  alum  in   five   quarts  of  water  for  each  pound  of  (lulT 

being  prepared,  the  cotton  thread  or  velvet  is  foaked  in 
this   folution.      It  is    then   taken  out,  and  the   verdi- 
grife  mixture  being  added  to  the  folution  of  alum,  it  is 
again  introduced  to  be  dyed. 
Olive  377-  Ihe  different  Ihades  of  olive  green,  and  drake's 

green.  neck  green,  are  given  to  thread  after  it  has   received  a 

blue  ground,   by  galling  it,  and  dipping  it  in  a  weaker 
or  flronger  bath  of  iron  li<iuor,  then  in  the  weld   bath, 
to  which  verdie;rife  has  been  added,   and  afterwards  in 
the  batli  with  fulphate  of  copper.     The  colour  is  laftly 
to  be  brightened  with  foap. 
Orccn  from      ^yg.  Cotton  dyed  with   PiTjlTian   blue   may  be  dyed 
PruiCan       green  by  previoufly  aluming   while   it   is  ftill  ivet  with 
.  "^^  the  blue,  and  then  dipping  in  a  weld  bath,  the  ftreugth 

of  which  is  proportioned  to  the  Ihade  required.  The 
colour  from  weld  is  more  lively  than  that  obtained  from 
fufiic.  But  fufHc  which  gives  a  deeper  (hade  than 
%veld,  and  dimini{hes  the  brightnefs  of  the  blue,  is  to 
be  preferred  ivhen  a  green  with  an  olive  (hade  is  want- 
ed. 
neneral  379-  The  fliade  of  green  given  to  any  ftuft",  it  is  ob- 

TCOiark^.  vious,  mull  vary  according  to  the  intenlity  of  the  blue 
(hade,  the  ftrength  of  the  yellow  bath,  and  the  nature 
of  the  yelloiv  colouring  matter  employed.  Yellow  co- 
lours are  rendered  more  intenie  by  means  of  alkalies, 
lulphate  of  lime  and  amraoniacal  falts  ;  but  become 
fainter  by  means  of  acids,  alum,  and  folutions  of  tin. 
In  dyeing  Saxon  green  the  refult  will  be  different  ac- 
cording to  the  procefs  which  is  followed.  The  effefts 
will  be  different  by  adding  a  yellow  to  a  Saxon  blue, 
Irom  the  procefs  in  "which  the  fulphate  of  indigo  is  mix- 
ed with  the  yellow  ingredients  ;  becaufe  in  the  latter 
cafe  tile  fulphuric  acid  has  a  confiderable  aftion  on  the 
colouring  matter,  and  thus  diminidies  the  intenlity  of 
the  yellow.  As  the  particles  of  indigo  have  a  flronger 
affinity  for  the  Huff  than  the  yellow  colouring  matter, 
in  dyeing  a  iuccelTion  of  ihades  in  a  bath  in  ^vhich  both 
are  mixed,  the  bath  being  firft  exhaulled  of  the  indigo, 
the  lall  Ihades  incline  more  to  the  yellow  on  ac- 
count of  the  predominance  of  the  yellow  colouring 
matter. 

SfrXT.  II.    0/  the  Mixture  of  Red  and  Blue,  or 
Purple,  &c. 

380.  By  the  mixture  of  red  and  blue,  violet,  purple, 
dove-colour,  lilac,  and  a  great  variety  of  other  (hades, 
according  to  the  proportions  of  the  fubftances  employ- 
ed, or  the  predominance  of  the  blue  or  the  red,  are 
produced.  In  fluffs  which  are  to  be  dyed  violet,  a 
deeper  blue  miut  be  given,  but  for  purple  colours,  the 
ground  requires  to  be  of  a  lighter  blue-,  but  in  lilac  and 
limilar  light  colours,  it  is  necelTary  that  both  the  blue 
and  the  red  have  a  light  fhade. 

r.  Of  Dyeing  Wool  Violet,  Purple,  &c. 

Blue  Sift  381.  In  the  attempts  which  have  been  made  to  com - 

Hvcn.  municate  a  violet  or  purple  colour  to  a  fcarlet  ground, 

according  to  the  obfervations  of  Hellot,  the  colour  is 
very  unequal.  It  becomes  therefore  necelTary  to  give 
the  blue  colour  firft  ;  and  for  violets  and  purples,  the 
fliade  of  blue  ought  not   to  be  deeper  than  that  of  (ky 
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blue.     The  ftufF  being  dyed  blue,  is  boiled  with  alum,  CompounJ 
and  tno  fifths  of  tartar,   and  is  afterwards  dipped   hi  a  .  t^"'"""-  ^ 
bath  compofed  of  nearly  tw-o  thirds  the  quantity  of  co-         • 
chineal  required  for  Icarlet,  with  the  addition  of  tartar. 
The  lame  procefs,  indeed,  as  for  dyeing  fcarlet,  is  fol- 
lowed.      It  is  a  common  pra<£lice  to   dye   thcle  colours 
after  the  reddening  for  fcarlet,  making  fuch   additions 
of  cochineid  and  tartar  as  the  intenlity  of  the  Ihade  may 
require. 

382.  For  lighter  (hades,  as  lilacs,  dove-colours,  &c.  ^''a<^.  &«• 
the  ftult  may  be  dipped  in   the   bath  which   has  fcrved 

lor  violet  and  purple,  and  is  now  fomcwhat  exhaufled, 
taking  care  to  add  a  quantity  of  alum  and  tartar.  For 
reddilh  Ihades,  fuch  as  peacii  bloflbm,  a  linall  propor- 
tion of  folution  of  tin  ii  added.  It  maybe  obferved, 
in  general,  that  although  the  proportion  of  cochineal  is 
lefs  in  dyeing  lighter  (hades,  the  quantity  of  tartar  mull 
not  be  diminifl-.ed. 

383.  To  obtain  the  fame  colours,  a  (horter   and  lefs  Cheaper 
expenlive  procefs  is  recommended  by  Foerner.    In  this  ^"'1  fliorter 
procefs  he  employs  fulphate  of  indigo.     He   boils  the  P'^"'^''^'" 
Itutf  in  a  folution  of  alum,   in   tlie   proportion  of  three 

ounces  of  the  latter  to  one  pound  of  the  former,  for  an 
hour  and  a  half,  and  afterwards  allows  it  to  remain  in 
the  liquid  for  a  night  after  it  has  cooled.  The  dyeing 
bath  is  prepared  with  an  ounce  and  a  half  of  cochineal, 
and  two  ounces  of  tartar,  which  are  boiled  for  three 
quarters  of  an  hour  :  two  ounces  and  a  half  of  lulphate 
of  indigo  are  then  added,  the  whole  is  (lirred,  and  boil- 
ed gently  for  15  minutes.  The  dyeing  operation  is  con- 
ducted in  the  ulual  way,  and  a  beautiful  violet  is  thus 
obtained.  To  have  all  the  variety  of  ihades  which 
are  produced  by  the  mixture  of  red  and  blue,  the  pro- 
portion of  the  lulphate  of  indigo  is  increafed  or  dimi- 
ni(hed.  It  is  fometimes  increafed  to  five  ounces,  and  di- 
minilhed  to  five  drachms,  for  each  pound  of  ItulF.  The 
quantity  of  cochineal  is  alfo  varied,  but  when  it  is  lefs 
than  an  ounce,  the  colour  is  dull.  Diflferent  proportions 
of  tartar  are  alio  employed.  To  produce  variety  of 
(hades,  the  llulF  is  alfo  prepared  with  different  propor- 
tions of  folution  of  tin. 

384.  To   communicate  a  purple   colour  to  wool,  as  Purple  from 
well  as  feme  other  (hades,   logwood,   with  tlie  addition 'oS^^oo<J- 
of  galls,  has  been  employed.     The   (luff  is   previoufly 

dyed  blue,  and  to  give  a  brown  (hade,  fulphate  of  iron 
is  ufed  ;  but  the  colours  thus  olnained  arc  not  perma- 
nent. By  the  following  procefs,  defcribed  by  Decroi- 
zille,  a  durable  dye  is  produced,  by  mear.s  of  this  %vood. 
He  diffolved  tin  in  iulphuric  acid,  to  %vhich  were  added 
common  fait,  red  acidulous  tartrite  of  potafli,  and 
fulphate  of  copper  ;  or  it  may  be  more  conveniently 
done  by  making  a  folution  of  tin  in  a  mixture  of  ful- 
phuric acid,  common  fait,  and  water,  to  which  are 
to  be  added  the  tartrite  and  fulphate  in  the  (late  of 
powder.  Of  this  mordant  not  lefs  than  1 500  quarts 
were  made  in  twenty  four  hours,  in  a  leaden  velfel  to 
which  a  moderate  heat  ivas  applied.  A  very  lucrative 
trade  was  carried  on  for  three  years  by  Decroizille, 
who  fold  it  at  the  rate  of  is.  3d.  Iterling  per  pound. 

385.  If  wool  in  the   deece  is  to  be   dyed,  it  will  re-ProceFs. 
quire  a  third  of  its  ^veight  of  this  mordant,  while  a  fifth 

is  a  proportion  fufFicient  for  fluffs.  A  bath  is  prepared 
of  fuch  a  degree  of  temperature  as  the  hand  can  bear, 
ivith  which  the  mordant  is  properly  mixed,  and  the 
wool  or  ftuff  dipped  in  it  Mid  ftirred,  the  fame  degree 
3  L  2  of 
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Compoimi!  of  temperature  being  kept  up  for  two  hours,  and  in- 
,  Colours,  creafed  a  little  towards  the  end  ;  after  which  it  is  taken 
"■  out,  aired,  and  %vcll  waflied.  A  frefli  bath  of  pure  wa- 
ter is  prepared  at  the  fame  temperature,  to  which  is  ad» 
deJ  a  fufficient  quantity  of  the  decoclion  of  logwood  ; 
the  ftuft"  is  then  immerfed,  ftirred,  and  the  heat  in- 
crealed  to  the  boiling  temperature,  which  is  to  be  con- 
tinued for  15  minutes,  after  which  the  Huff  being  taken 
out,  aired,  and  carefully  rinfed,  the  procefs  of  dyeing 
is  completed.  If  for  every  three  pounds  of  wool,  one 
pound  of  a  decoflion  of  log'A'ood  has  been  ufed,  and  a 
proportionate  quantity  for  ftufts  which  require  lefs,  a 
fine  violet  colour  is  produced,  to  which  a  fufficient  quan- 
tity of  brafil-'.vood  imparts  the  thade  known  in  France 
by  the  name  oi  prune  de  Monpeur, 

386.  Logwood  and  brafil,  fuftic  and  yellow  wood, 
are  colouring  fubftances  which  may  be  fixed  with  ad- 
vantage upon  wool  by  means  of  this  mordant.  The 
colour  communicated  by  the  two  firft  of  thefe  is  liable 
to  be  changed  in  the  fulling  by  the  aittion  of  the  loap 
or  urine  employed  for  that  purpofe  ;  but  this  change, 
•which  is  always  produced  by  alkaline  fubftances,  is  re- 
medied by  a  flightly  acid  bath  a  little  hot,  called 
brig^lining,  for  which  the  fulphuric  acid  has  the  pre- 
ference. The  colour  becomes  as  deep,  and  frequently 
much  brighter  than  before  the  change.  Wools  ivhich 
have  been  dyed  by  means  of  this  mordant,  are  faid  to 
admit  of  being  fpun  into  a  finer  and  more  beautiftil 
lllread,  than  by  the  ule  of  alum.  If  the  ufe  of  fulphate 
of  copper  is  omitted,  more  beautiful  colours  are  produ- 
ced by  fullic  and  yellow  wood,  as  well  as  by  ive'd.  An 
orange  red  colour  is  communicated  by  madder,  but  not  fo 
deep  as  ^\nth  a  fimilar  quantity  of  alum.  When  fulphate 
of  copper  is  omitted,  the  wool  is  faid  to  become  much 
hardier,  and  the  mordant  thus  prepared  yields  but  in- 
different colours  Tvith  logwood,  and  in  particular  with 
bralil-wood.  The  ufe  and  carriage  of  this  mordant 
are  inconvenient,  on  account  of  the  hea\-y  fediment  by 
which  the  veifel  is  half  tilled  imder  a  corrofive  liquor, 
capable  only  of  being  kept  in  Ifone  ware.  Thele  in- 
conveniences may  be  remedied  by  the  omiffion  of  the 
water  in  the  receipt,  which  leaves  only  a  palle  more 
conveniently  ufed,  and  the  carriage  of  it  two-fifths 
cheaper.  .  ,•  . 

;;87.  Tlie  above  procefs  is  thus  explained  by  Ber- 
tliollet.  The  decompolition  of  the  muriate  of  foda  is 
eflefted  by  the  aiUon  of  the  fulphuric  acid,  and  the 
muriatic  acid  being  thus  difengagcd,  dilVolves  the  tin, 
part  of  wliich  is  precipitated  by  means  of  the  tartaric 
acid,  producing  the  fediment  already  mentioiicd.  The 
oxide  of  copper  produces  the  blue  svith  the  colouring 
particles  of  the  logivnod  ;  the  violet  is  formed  by  the 
oxide  of  tin  with  the  fame  ivood,  and  the  red,  with 
the  colouring  matter  of  the  bra  il-wood.  The  tame 
ingenious  chemilT;  farther  obferves,  that  as  an  excels  of 
acid  is  retained  in  the  liquor,  it  might  probably  be  of 
advantage  to  employ  acetate  as  a  fubtiitute  for  fulphate 
cf  copper,  in  which  cafe  the  action  of  the  free  acid 
would  be  moderated.  He  thlnks_  it  'vculd  llili  be 
wore  adWreable  to  make  ufe  of  verdigrifej  becaufe  the 
uncombined  part  of  the  oxide  of  copper  would,  in  that 
eafe,  unite  with  the  e-xcefs  of  acid,  on  which  account 
a  fmaller  quantity  of  acid  woidd  remain  in  the  liquor  ; 
and  probably  the  quantity  of.  tartar  might  be  dirajnilh-. 
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ed,  as  a  fmaller  quantity  of  tin  would  thus  be  prccipi-  Compound 
tated  *.  ■  '*'■>  ■  Colouis. 

II.  Of  Dyeing  Si/l-  Violet  or  Purple.  «  B:rtUIUt, 
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388.  Silk  is  capable  of '  receiving   two  kinds  of  vio-  Two  kinds 

let  colours,  denominated  the  fine  and  the  falte,  the  lat- 0'  violet, 
tcr  of  which  is  produced  by  means  of  archil  or  bralil- 
vs'ood.  When  the  fine  violet  colour  is  required,  the 
fi!k  mull  firtl  he  paifed  through  cochineal,  and  dipped 
aftenvards  in  the  vat.  The  preparation  and  dyeing  of 
thelilk  with  cochineal,  are  the  tame  as  for  crinilon, 
with  the  omidion  of  tartar  and  Iblution  of  tin,  by  means 
of  which  the  colour  is  heightened.  The  quantity  of 
cochineal  made  ufe  ot  is  always  proportioned  to  the  re- 
quired thade,  whether  it  is  more  or  lets  intenfe  j  but 
the  ufual  proportion  for  a  fine  violet  colour  is  two 
oiHices  of  cochineal  for  each  pound  of  filk.  When  the 
filk  is  dyed,  it  is  waflied  at  the  river,  tivice  beetled, 
dipped  in  a  vat  more  or  lefs  ftrong,  in  proportion  to 
the  depth  of  the  violet  fhade,  and  then  walhed  and 
dried  with  precautions  fimilar  to  thoie  which  all  colours 
require  that  are  dyed  in  the  vat.  If  the  violet  is  to 
have  greater  ftrength  and  beauty,  it  is  ufual  to  pafs  it 
through  the  archil  bath,  a  pracHce  which,  though  fre- 
quently abuled,  is  not  to  be  dilpenfed  %vith  for  light 
(hades,  which  would  other%\'ile  be  too  dull. 

3  89.  When  iilk  has  been  dyed  with  cochineal  ac-  purple. 
cording  to  the  above  diretUons,  only  a  very  light  fhade 
is  requiiite  for  purple  ;  the  Ihades  wh%:h  are  deepeil 
are  dipped  in  a  \veak  vat,  wliile  dipping  them  in  cold 
water  is  fuihcient  for  fuch  as  are  lighter,  the  water 
having  been  incorporated  with  a  fenall  quantity  of  the 
liquor  of  the  vat,  becaufe  in  the  vat  itielf,  however 
weak  it  might  be,  they  would  acquire  too  deep  a  tinge 
of  blue.  In  tliis  manner  are  the  light  Ihades  of  this 
colour,  fuch  as  gilly-flower,  peach  bloflbm,  &c.  pro- 
duced by  diminithing  the  quantity  of  cochineal. 

390.  There   are  various  ways   of  imparting  to  filk  pjifg  .^g. 
what    are    denominated    the'  faife    violets ;    but    thofe  lets, 
which  are  moft  frequently  uled,  and  pofl'efled  of  great- 
eft  beauty,  are  prepared  with  archil,  the  bath  of  which 

is,  in  point  of  ftrength,  to  be  fuited  to  the  colour  re- 
quired. Having  been  beetled  at  the  river  after  fcour- 
ing,  the  filk  is  turned  in  the  bath  on  the  Ikein  fticks ;  and 
when  the  colour  is  deemed  lufliciently  deep,  a  pattern 
is  tried  in  the  vat,  to  alcertain  whether  it  takes  the  vio- 
let colour  intended  to  be  produced.  If  the  ftiade  is 
found  to  have  acquired  the  proper  depth,  the  tilk  is 
beetled  at  the  river  and  dipped  in  the  vat,  in  the  fame 
way  as  for  the  fine  violet  colours  ;  and  lets  either  of 
tlie  blue  or  of  the  archil  colour  is  given,  according  as 
it  is  meant  that  the  red  ot  blue  thade  of  the  violet  co- 
lour fliould  predormnate. 

391.  The  procefs  recoimmendcd  by  Guhhche  forPrncefsof 
communicaling  a  violet  colour  to  lilk  is  the  following.  Guhiichc 
A  pound  of  lilk  is  to  be  foaked  in  a  bath  of  two  ounces 

of  alum,  and  a  like  quantity  of  foiution  of  tin,  after  hav- 
ing carefully  poured  off  the  iediinent  tormed  in  the 
mixture.  The  dye-bath  is  prepared  %vith  two  ounces  of 
cochineal  reduced  to  powder  with  a  dram  of  tartar, 
and  the  remaining  p;:rt  of  the  batli  wliich  has  anfwered- 
the  purpofe  of  a  mordant,  with  the  addition  of  a  fuffi- 
cient quantity  of  water.  When  ili^htly  boiled,  fuch  a 
quantity  of  foiution  of  indigo  is  added  as  may  communi- 
cate- 
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Compound  cate  to  the  lath  a  proper  fhade  of  violet ;  after  which 
CoMju:?.  ijjg  f{[\^  is  inimerfed,  and  boiled  till  it  has  acquired  the 
'  intended  lliade.  It  is  then  wrung,  vvadied  in  a  llream, 
and  like  every  other  delicate  colour,  mull  be  dried 
in  the  (liade.  The  light  (hades  exhault  the  bath.  But 
it  ought  to  be  obferved,  that  this  colour,  %vhich  is  faid 
to  be  a  beautiful  violet,  poffefl'es  but  little  durability, 
and  is  apt  to  all'ume  a  reddilh  tinge,  owing  to  the  co- 
lour of  the  indigo  fading  firll. 

Another.  39^.  A  violet  colour   may  be   imparted  to  (ilks,  by 

•immerling  them  in  water  impregnated  with  vcrdigrife, 
as  a  fubllitute  for  aluming,  and  next  giving  them  a 
bath  of  logwood,  in  which  they  alTume  a  blue  colour, 
ivliich  is  con\erted  to  a  \'iolet,  either  by  the  addition 
of  alum  to  the  bath,  or  by  dipping  them  in  a  weaker 
or  ftronger  folution  of  that  fubflance,  xvhich  communi- 
cates a  red  colour  to  the  particles  of  log-wood.  This 
viblet  pofTe.Tcs  but  a  fmall  degree  of  beauty,  and  little 
durability.  But  if  alumed  fill;  be  immerfed  in  a  bath  of 
brafil-wood,  and  next  in  a  bath  of  archil,  after  walh- 
ing  it  at  the  river,  a  colour  is  obtained  polfelTmg  a 
much  higher  degree  of  beauty  and  intenlity.  I'he 
procefs  defcribed  above  (385.),  for  dyeing  wuo),  fuc- 
ceeds  equally  well,  according  to  M.  Decroizille,  in 
communicating  to  filk  a  violet  colour. 

III.  Of  Dyeing  Cotton  and  Linen  Vlllet, 

Common  393-  The  m.oft  ordinary  mode  by  which  a  violet  co- 

pruceii.  lour  is  communicated  to  cotton  and  linen  ftufts,  is  i^rft  to 
give  them  a  blue  ground  in  the  vat,  proportioned  to 
the  required  (hade,  and  to  dry  them.  They  are  after- 
wards galled,  in  the  proportion  of  three  ounces  of  galls 
to  a  pound  of  (luflP,  arid  being  left  in  this  bath  for  i  2 
or  I  ;  hours,  are  wrung  out  and  dried  again.  They 
are  next  palled  through  a  decoftion  of  logw'ood,  aud 
when  thoroughly  foaked  and  taken  out,  the  bath  re- 
ceives an  addition  of  two  drams  of  alum,  and  one  of 
diiTolved  verdigrife  for  each  pound  of  cotton  or  thread. 
The  (keins  are  then  dipped  again  on  the  (kein  (licks, 
and  turned  for  about  •  5  minutes,  when  they  are  taken 
out  and  aired.  They  are  r.ext  immerfed  in  the  bath 
for  •  5  minutes,  taken  out  and  wrung.  To  complete 
the  procefs,  the  vat  employed  is  emptied';  half  of  the 
decofllon  of  logwood  not  formerly  made  ufe  of  is  now 
poured  In,  with  the  addition  of  t^vo  drams  of  alum, 
and  the  thread  is  afjaln  dipped  in  it  till  it  has  acquired 
the  (hade  propofed,  which  mu'*  always  regulate  the 
flrength  or  weaknefs  of  the  decoiftion  of  logwood.  This 
colour  red  s  in  a  confiderable  degree  the  aClion  of  the 
air,  but  in  point  of  permanency  is  much  inferior  to  that 
which  is  obtained  from  the  ufe  of  madder. 

Sect.  III.  C^f  the'  Mixture  of  Tellow   and  Red,   or 
Orange. 

394.  Orance  isthe  ufual  refult  of  a  compofition  of 
yellow  and  red  colours,  but  an  a!rao!t  endlefs  variety 
of  fliades  may  be  produced,  according  as  we  vary  the 
propoitlon  of  the  ingredients,  and  the  particular  na- 
ture of  the  yellow  made  ufe  of.  It  is  fometimes  the 
praflice  of  dyers  to  combine  blue  with  yello^v  and  red, 
the  refult  of  which  is  the  colour  denominated  o/iiie. 
Many  varieties  may  be  obtained  from  the  ufe  of  w^eld, 
{aW-wort,  dyers-weed,  and  other  yellows,  and  by  em- 
'ploying   tartar,  alum,  fulphate  of  zinc,  or   lulphate  of 
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copper   in    the    bath,    or    in    the    preparation    of  the  CompounJ 
cloth.  Colours. 

I.   Oy  Dyeing  Wool  Orange. 

39 J.  By  a  procefs  exaftly  the  fame  as  that  which  isO""g<=''y 
followed  in  communicating  to  rtulTs  a  fcarlct  colour, ''^"^j? 
an  orange  may  be  given  to  wool  ;  but  the  quantity  of 
red  mull  be  diminifhed,   and  that  of  the  yellow  incrcaf- 
cd.     If  wool  is  dyed  a  red  colour  by  means  of  madder, 
^nd  afterwards  yellow  with  weld,  the  refidting  com- 
poutid  is  a  cinnalnou  colour,  and  the  moft  proper  mor- 
dant in  this  ca!e  fe  a  mixture  of  alum  and  tartar.     The  ' 
(hades  may  be  varied  at  plcalure  by  fubftituting  other 
yellow  dye  ftuifs  inftead  of  w-eld,  and  by  varying  the 
proportions  as  circumftances  may  require.     Wool  may 
receive  a  reddilh  yellow  colour  by  paiTmg  it  through  a 
madder  bath,  after  it  has  undergone  the  ufual  procefs 
for  yellow,   which  has  already   been   defcribed.      The 
llrength  of  tlie  madder  bath  is  ahvays  to  be  proportion- 
ed to  the   (hade  required;      Brafil-wood  is  fometimes 
employed  vmh  yellow  fubflances,  or  mixed  ivith  co- 
chineal and  madder.      SnuiF,  chefnut,  mulk,  and  other 
fliades  are  produced,  by  lubllituting  walnut-tree  root, 
walnut  peels  or  luniach,  for  weld, 

II.  Of  Dyeing  Silk,  Orange,  <b"c. 

396.  Logwood,   brafil-wood,   and  fullic,    communi-  Marose, 
cate  to  (ilk   a  marone  and   cinnamon  colom-,  together  ^<^' 
with  all  the  intermediate  (liades.     The  (ilk  is   fcotured 

in  the  ufual  manner,  aluraed,  and  a  bath  is  prepared, 
by  mixing  together  decotlions  of  the  three  diiferent 
woods  mentioned  above,  made  feparately,  varying  the 
quantity  of  each  according  to  the  (hade  intended  to  be 
given  •,  but  the  proportion  of  fuilic  (houid  be  greateft. 
The  (ilk  is  turned  in  the  bath  on  the  Ikein  (ticks, 
and  when  it  is  taken  out,  if  the  colour  be  unilorra, 
It  is  wnmg  and  again  dipped  in  a  (econd  bath  of 
thefe  three  ingredients,  according  to  the  eifesS  pro- 
duced by  the  (irll,  in  order  to  obtain  the  (hade  re- 
quired. 

397.  The  blue  vat  is  not  made  ufe  of,  when  an  OJive.  ■ 
olive  colour  is  to  be  communicated  to  (ilk.  After  be- 
ing alumed,  it  is  dipped  in  a  bath  ol  weld,  which  is 
made  very  (Irong.  To  this  is  atterwards  added  the 
juice  of  logwood,  with  a  (mall  quantity  of  lolulion  of 
alkali  when  the  (ilk  is  dipped.  This  converts  it  into 
green,  and  gives  the  olive  colour.     It  is  dipped  again 

in  this  bath  till  it  has  acquired  the  (liade  wanted. 

398.  I'o  communicate  to  it  the  colour  known  by 
the  name  of  rotten  olive,  fullic  and  logwood  are  added 
to  the  bath  after  welding,  without  any  alkali.  If  the 
colour  wanted  is  to  incline  more  to  a  red,  the  addition 
of  logwood  alone  is  fulhcient.  A  fort  of  reddilh  olive 
may  llkewife  be  obtained,  by  dyeing  the  fdk  in  a  fuf- 
tic  bath,  to  which  a  greater  or  leffer  quantity  has  been 
added  of  fulpliate  of  iron  and  logwood. 

III.  Of  Dye:ng  Cotton  and  Linen  Orange,  iyc, 

399.  A  cinnartwn  colour  is  communicated  to  thread  Cinnamon 
and    cotton,   by   commencing  the  piocels    for    dyeing  tu'uur. 
them  vvith  verdigrilc  and  weld  ;  they  are  afterwards  to 

be  dipped  in  a  lulution  of  lidphate  of  iron,  denominated 
by  the  French  Outn  li'ajfuroge,  and  then  wrung  out  ana 
dried.     As  foon  as  they  are  dried,  they  are  galled  in 

the. 
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Compound  the  proportion  of  thiet  ouac<'s  to  the  pound  of  fluff; 
llien  dried  again,  akimed  as  for  red  colours,  and  mad- 
dered.  After  being  waflied  and  dried,  they  are  put 
into  hot  foap-fuds,  and  turned  till  they  have  acquired 
a  fufficient  degree  of  brightnefci.  It  is  the  praftice 
of  feme  dyers  to  add  to  the  aluming  a  decotlion  of 
fuflic. 

400.  By  boiling  four  parts  of  iveld  and  one  of  potafh 
in  a  futficient  quantity  of  water,  M.  d'Apligny  informs 
us,  a  fine  olive  colour  is  communicated  to  cotton  and 
thread.  Brafil  ^vood  nhich  has  been  fleeped  for  a 
night,  is  boiled  fcpamtely  with  a  fmall  quantity  of  ver- 
digrife,  and  tliefe  folutions  are  mixed  together  in  vari- 
ous proportions,  according  to  the  particular  ihade  re- 
quired. The  thread  or  cotton  is  dipped  in  the  com- 
pound folution  in  the  ulual  %vay. 

Sect.  IV.  Of  the  Mixlure  of  Black  with  other  Colours. 

Brown,  The  compound  colours  %\pnch  are  obtained  from  the 

mixture  of  black  and  other  colours,  are  brown,  gray, 
drab,  &c.  according  to  the  nature  and  proportions  of 
the  fimpie  colours  employed. 

I.  Of  Dyeing  IVooUen  Sivffs  Broivn,  Gray,  &c. 

401.  To  give  a  browning  to  cloth,  as  foon  as  it  has 
Leen  dyed,  it  is  dipped  in  a  folution  of  fulphate  of  iron, 
with  the  addition  of  an  aft ringent,  ^vhich  makes  a  black 
hath.  It  is  more  common  to  mix  a  fmall  quantity  of 
folution  of  iron  with  a  bath  of  water,  adding  more  till 
the  dyed  fluff  dipped  in  it  has  received  the  intended 
fliade.  Sulphate  of  iron  is  fometimes  added  to  the  dye 
bath  ;  but  by  dipping  the  dyed  fluff  in  a  folution  of 
this  fah,  the  end  is  more  caflly  attained.  It  is  the 
ufual  praftice  of  M.  Poerner  to  foak  the  fluff  in  a  folu- 
tion of  fulphate  of  iron,  to  which  other  ingredients  are 
fometimes  added,  and  after  having  taken  it  out  of  the 
mordant,  it  is  dipped  in  the  dye  bath. 

Coffee  CO-  402.  In  order  to  obtain  coffee  and  damafcene  co- 
lours, with  other  fliades  of  browns  of  the  common  dye, 
the  firfl  method  is  adopted  ;  a  colour  more  or  lefs  deep 
is  communicated  to  them,  according  to  the  fliade  in- 
tended to  be  obtained  by  the  bro^vning  ;  and  a  bath  is 
made  of  galls,  lumach,  and  alder  bark,  with  the  addi- 
tion of  fulphate  of  iron.  Thofe  fluffs  are  firfl  dipped 
to  which  the  lightefl  fliades  are  to  be  communicated, 
and  when  thefe  are  finiihed,  the  broi\mer  ones  are  dip- 
ped ;  a  quantity  of  fulphate  of  iron  being  added 
for  each  operation,  proportioned  to  the  effeft  intended 
to  be  produced. 

Gr?y.  405'   Blueilh   grays  are   communicated  to  fluffs,  ac- 

cording to  Poerner,  by  the  folution  of  indigo  in  ful- 
phuric  acid,  combined  with  a  mixture  of  decoflion  of 
galls  and  fulphate  of  iron,  varying  the  fliades  according 
to  the  different  quantities  of  thefe  ingredients  made  ufe 
of.  If  to  a  bath  compofed  of  cochineal,  fuflic  and  galls, 
fulphate  of  iron  be  added,  other  Ihades  are  obtained. 

404.  For  marone,  and  fuch  other  colours  as  hear  a 
ftrong  refemblance  to  it,  founders  and  galls  are  cm- 
ployed,  and  fometimes  a  browning,  with  the  addition 
of  logwood.  If  dyed  in  the  remains  of  a  cochineal 
bath,  thefe  colours  may  be  made  to  incline  to' a  crim- 
lon  or  purple,  and  the  fame  effeft  is  produced  by  add- 
jjng  a  fmall  quantity  of  madder  or  cochineal  to  tlie 
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bath.     A  little  tajtar  gives  a  greater  degree  of  bright-  Compounj 
nefs  to  the  colour.    With  a  mixture  of  galls,  fuflic,  and     t'olou'''. 
logwood,  and  a  greater  or  Imallcr  quantity  of  madder,  „      ^ 
with  the  addition  of  a  little  alum,  thofe  colours  may  be 
communicated  to  fluffs  ^vhich  aie   known  by  the  name 
of  hoxel. 

405.  M.  Guhliche  produces  wliat  is  called  a  puce  co-Fucp  -o- 
lour,  by  boiling  for  fifteen  minutes  a  pound  of  woollen '''^■'' 
fluff  with  two  ounces  of  alum,   a  certain  proportion  of 
vinegar  and  folution  of  iron,  after  which  he  leaves  it 

in  the  mordant  for  twelve  hours.  He  then  makes  a 
bath  with  the  decoCu'on  of  two  ounces  of  white  galLs 
carefully  poured  oft"  from  the  fediraent,  and  mixed 
with  tour  ounces  of  madder,  in  which,  when  it  grow;s 
hot,  tlie  flufl'  is  inimerfcd,  aftL-r  being  taken  out  of  tiie 
mordant,  allowing  it  to  remain  there,  while  the  tern- 
peratiue  is  gradually  increaicd,  till  the  colour  intend- 
ed has  been  imparted  to  it ;  after  which  it  is  boiled 
for  two  minutes,  waflied,  and  dried  in  the  fun.  The 
colour  thus  obtained  poffeffes  a  great  degree  of  dura^ 
bility.  It  is  of  a  deeper  brown  by  the  omiirion  qf 
the  alum  and  \inegar  in  the  mordant  •,  and  after  thefe 
colours  the  lighter  fliades  are  dyed.  Sumach  may 
be  employed  as  a  fubflitute  for  half  of  the  madder. 
Different  brown  colours  poffelTmg  contiderable  per- 
manency, may  likewife  be  produced  by  the  ufe  of  bra- 
fil and  logwood,  if  more  or  lels  of  a  folution  of  iron 
be  mixed  with  a  decoftion  of  thefe  fubflances.  The 
^vool  being  previoufly  aluraed  and  galled,  is  dyed 
in  it. 

II.   Of  Dyeing  Silk  with  Mixtures  of  Black,   &c. 

406.  M.  Guhliche   imparts   to   filk  a  purple   violet  Purple  v.su 
v^■ithout  a  blue  ground,   with  a  mixture  of  one  part  of'''' 
galls  diffolved  in  white  wine,  with  three  parts  cf  water, 

in  which  a  poimd  of  filk  is  macerated  for  twelve  hours, 
foaked  in  a  mordant  made  up  of  two  ounces  of  :uuin, 
one  ounce  of  folution  of  tin,  and  half  an  ounce  of  mu- 
riatic acid.  After  wringing  the  fluff,  it  is  dyed  in  a 
bath  compofed  of  two  ounces  of  cochineal  and  a  fmall 
quantity  of  folution  of  iron,  till  the  intended  fliade 
has  been  •communicated ;  and  for  fliades  which  are 
lighter,  the  reiidua  of  thefe  baths  are  fufficient,  either 
ieparately  or  mixed  together.  Madder  may  be  ufed 
in  the  fame  way,  macerating  a  pound  of  filk  in  a  folu- 
tion of  alum,  mixed  with  an  ounce  of  muriatic  acid, 
and  a  quantity  of  folution  of  iron.  Wlien  the  fluff  is 
wrung  out,  it  is  dyed  in  a  bath  made  of  eight  ounces 
of  madder.  When  deeper  colours  are  wanted,  fome  of 
the  folution  of  galls  in  white  ^vine  is  mixed  with  the 
madder  and  cochineal  baths. 

407.  Silk  may  be  dyed  in  a  bath  made  of  equal 
parts  of  brafil  and  logwood  juice,  adding  a  certain 
quantity  of  folution  of  iron,  after  the  fluff  has  been 
foaked  in  a  folution  of  two  ounces  of  alum,  and  an 
ounce  of  muriatic  acid.  If  folution  of  galls  be  added, 
the  colour  becomes  deeper. 

Colours  refembling  that  of  brick,  may  be  produ-  Brick  coJ 
ced,  by  immerfing  filk  in  an  anotta  bath,  after  prepar-lour. 
ing  it  with  a  folution  of  galls  mixed  with  a  certain 
quantity  of  folution  of  iron.  By  the  mixture  of  bra- 
fil, logwood,  archil,  and  galls,  and  by  a  browning 
with  fulphate  of  iron,  a  number  of  different  fliades  are 
produced  ;  but  the  whole  of  them  have  more  or  lefs 
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Calico,     a  tendency  to  fade,  altlioug'i 
rriming.    pleafmg  to  the  eye. 
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their  brightnefs  is  very 
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III.  Of  Dyeing  Si/i  with  Mixltires  of  Black,  &c. 

408.  A  permanent  viulet  colour  may  be  given  to 
thread  and  cotton,  when  fcoured  in  the  ordinary  way, 
bv  preparing  a  mordant  with  two  quarts  of  the  bath 
of  what  is  called  the  black  cijl,  and  four  quarts  of  iva- 
ter  for  each  pound  of  fluft",  which  is  made  to  boil,  and 
the  icum  is  removed  which  forms  on  the  furface,  till  it 
wholly  difappcars.  The  liquor  is  poured  into  a  vat,  and 
^vhen  warm,  four  ounces  of  iulphate  of  copper  and  one 
ounce  of  nitre  are  diflolved  in  it.  The  Uveins  are  left 
to  foak  in  it  for  ten  or  tivel\-e  hours,  wrung  out,  and 
dried.  If  it  is  required  to  produce  a  deep  violet  co- 
lour, two  ounces  of  verdigrile  mull  be  added  to  the 
bath  ;  and  if  the  nitre  be  omitted,  the  colour  becomes 
ftill  deeper  by  galling  the  thread  more  or  lefs,  prior  to 
its  being  put  into  the  mordant.  If  the  nitre  be  in- 
creafed,  and  the  fulphate  of  copper  diminlilied,  the 
violet  colour  becomes  more  inclined  to  lilac.  A  num- 
ber of  various  fhades  may  be  produced,  by  diiferent 
modifications  of  the  mordants  employed. 

409.  Cotton  is  galled,  dipped,  and  wrought  in  the 
common  way,  when  diiferent  (hades  of  marone  colour 
are  wanted.  To  the  bath  employed  mull  be  added 
more  or  lefs  of  the  liquor  of  the  black  cafk.  The  cot- 
ton is  then  ivalhed  in  a  bath  mixed  with  verdigrife,  next 
welded,  and  dyed  to  a  fullic  bath,  to  v.-hich  a  folution 
of  foda  and  alum  is  fometimes  added.  When  the  cot- 
ton prepared  in  this  manner  has  been  thoroughly  waih- 
ed,  it  is  next  well  maddered,  dipped  in  a  weak  lolutlon 
of  fulphate  of  copper,  and  lalt  of  all  in  foap  fuds. 

410.  For  fome  hazel  and  Inuff  colours,  a  browning 
is  communicated  to  ftufis  by  means  of  loot,  after  the 
welding  and  madder  bath,  to  ■which  galls  and  fullic 
liave  been  added ;  fometimes  foot  is  mixed  with  this 
bath,  and  a  browning  is  likewife  imparted  by  means  of 
a  folution  of  fulphate  of  iron  ;  and  for  browning  co- 
lours, walnut  peels  are  fometimes  employed  as  a  fub- 
fiitute  for  folutions  of  iron.  For  fuch  wools  as  are  de- 
flgned  for  the  manufacl:ure  of  tapellry,  they  are  verv 
advantageous,  becaufe  the  colour  is  not  changed  into 
yellow  by  expofure .  to  the  air,  as  is  the  caie  in  brown- 
ing which  is  imparted  by  means  of  iron  ;  but  remains 
a  coniiderable  time  without  any  fenfible  change.  The 
hue  is  indeed  rather  dull ;  but  its  goodnels  and  very 
moderate  price  are  fufficicnt  to  recommend  a  more  e.x- 
teniive  ufe  of  it  for  grave  colours,  which  in  common 
fluffs  are  fometimes  faihionable- 


Chap.  III.   Of  Calico-printing. 

411.  This  may  be  defined  to  be  the  art  of  communi- 
cating different  colours  to  particular  fpots  on  the  furface 
of  cotton  or  linen  cloth,-^  while  the  reft  of  the  Huff  re- 
tains its  original  white  colour. 

The  wonderful  and  truly  ingenious  art  of  calico- 
printing  fecms  to  have  been  firft  known  in  India,  and 
lor  more  than  two  centuries  before  the  commeiicement 
of  the  Chrilfian  era.  Although  the  Egyptians  were 
well  acquainted  with  this  art  in  the  days  of  Pliny,  as 
he  himfelf  informs  us,  it  can  fcarcely  be  doubted  that 
ibcy  derived  the  kno'svledge  of  it  from  India,   as  that 
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country  rather  than  Egypt,  produced  the  colouring  and     CaHco- 
olher  materials  for  canying  it  on.     If  we  conlider  its  Priiitn.g. 
prcfent  improved   ftatc,   the  elegance  of  different  pal-         • 
terns,  the  beauty  and  durability  of  the  cohnirs  which 
can  now  be  imparted  to  cotton  or  linen  iluffs,  and  the 
difpatch  with  which  the  various  operations  of  this  art 
are  conduced,  we  mull  be  altonilhed  at  the  rapidity  of 
its   improvements,   when   we   rccollcft  that  it  has  been 
known  in  Europe  for  little  more  than  a  century.      Per- 
haps no  other  art  has  rifen  to  fuch  perfecHon  in  fo  ftiort 
a  period. 

412.  Our  readers  will  not  c.xpedl  that  our  account  of 
this  fubjeft  lliould  be  tedious  or  elaborate,  fince  the  artiit 
is  prefumed  to  be  already  acquainted  with  the  different 
proceffes  which  are  employed  in  calico-printing;  and  to 
fuch  as  wiih  only  for  a  general  kno^vledge  of  the  art, 
in  a  theoretical  point  of  view,  prolixity  would  be  diia- 
greeable. 

41  3.  The  art  of  calico-printing  coniifls  in  impregnating  Katnre  of 
\vith  a  mordant,  fuch  parts  of  cotton  or  linen  Huffs  astl>'S''^*' 
are  to  have  particular  colours  communicated  to  them, 
and  then  dyeing  them  in  the  ivfual  manner  with  fome 
colouring  fubftance.  Thofe  parts  of  the  cloth  only  which 
receive  the  mordant  are  intimately  united  with  the  co- 
louring matter,  although  the  whole  furface  miift  be 
more  or  lefs  tinged  ;  but  the  parts  %vhich  have  not  re- 
ceived the  mordant  are  reftored  to  their  original  bright- 
nefs  by  means  of  waihing,  and  afterwards  bleaching  it 
upon  the  grafs  for  fome  days,  taking  care  to  turn  the 
wrong  fide  towards  the  iun.  If  red  ftrlpes  are  to  be 
communicated  to  a  piece  of  ivhitc  cotton  cloth,  thofe 
parts  of  its  furface  on  Avhich  the  flripes  are  intended  to 
appear,  are  marked  out  by  a  pencil  dipped  in  acetate 
of  alumina  ;  after  which  it  is  dyed  with  madder  in  the 
iifual  way.  When  it  is  firll  taken  out  of  the  dyeing 
veffel,  its  whole  furface  is  red,  but  when  it  is  wallied 
and  bleached,  it  refiunes  its  original  whitenefs,  the 
flripes  only  excepted  which,  being  impregn.ated  with 
the  acetate  of  alumina,  remain  red.  By  a  fimilar  pro- 
cefs  may  yellow  or  any  other  ffripes  be  fixed  upon  cot- 
ton or  linen,  by  the  fublHtution  of  quercitron  bark, 
iveld,  &c.  in  the  room  of  madder. 

4 1 4.  When  different  parts  of  the  cloth  are  to  receive  To  conimu- 
different  coloured  ftripes  at  the  fame  time,  different  mor-  nicate  <lif- 
dants  mull  be  employed.      If  thipes  are  delineated  on  ["^'^"^ ''"" 
its  furface  ^rith  the  acetates  of  alumina    and  iron,  and 

if  it  be  then  dyed  with  madder  in  the  ordinary  ivay,  it 
'.vill,  after  being  waihed  and  bleached  as  formerly  di- 
rected, exhibit  llripes  of  a  red  and  brown  coloiu-.  If  the 
fame  mordants  are  employed,  but  quercitron  bark  ufed 
inftead  of  madder,  the  ftripes  wiU  then  be  yellow,  and 
olive  or  drab. 

415.  The  mordants  known  by  the  names  of  acetate  of  Ufual  mor. 
alumina  and  acetate  of  iron,   wliich  are  made  ufe  of  infants, 
calico-printing,  may  either  be  applied  to   ftuffs   ivith  a 

pencil,  as  already  mentioned,  or  Itill  more  expeditioufly 
by  means  of  blocks,  on  which  the  intended  patterns  are 
cut.  Being  defigned  only  for  particular  parts  of  the 
furface  of  the  cloth,  great  caution  is  neceffary  to  pre- 
vent them  from  fpreading  to  any  part  of  it  ^vhicli  is  to 
remain  %vhite,  and  to  prevent  tlicir  interference  when 
the  application  of  more  than  one  is  required.  Such  a 
degree  of  confiftence  muft  of  confequence  be  giv6n  to 
the  mordants  employed,  as  will  prevent  this  difagree- 
able  effeft,  wliich   cannot  fail  to  dcftroy   the  beauty 
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^*  confillence  by  means  of  i'tarch  j  but  gum  arabic  muft 
be  mixed  with  them,  when  the  pencil  is  to  be 
employed.  The  thicknefs  fliould  not  exceed  what 
is  abfolutely  neceffary  to  prevent  the  mordants  from 
fpreading  ;  becaufe,  if  carried  too  far,  the  cotton  is 
frequently  not  faturated  ivith  the  mordant,  in  con- 
fequence  of  which  the  dye  is  but  iraperfe£tly  communi- 
caled. 

416.  To  diflinguilh  thofe  parts  of  the  cloth  which 
are  impregnated  with  mordants,  it  is  a  common 
pradlice  to  give  the  mordants  feme  particular  tinge 
by  which  they  may  be  kno\\Ti  ;  and  for  this  pur- 
pofe  piinters  commonly  make  ufe  of  the  decodlion  of 
braiil  wood.  Dr  Bancroft  objefts  to  this  practice, 
becaufe  he  is  of  opinion  that  the  procefs  of  dyeing 
is   impeded  by  the  colouring    matter  of   brafil  wood. 

A^EpUcation  The  affinity  of  the  dye  fluff  for  the  mordant  dif-. 
places  the  colouring  matter  of  the  brajil  wood  •,  and 
without  fuch  affinity  it  would  be  impoffible  to  ftrike  the 
colour.  Some  of  the  dye-ftuff  to  be  employed  after- 
^vards  is  recommended  by  Dr  Bancroft  for  colouring 
the  mordant,  who  prohibits  the  ufe  of  a  larger  quantity 
than  what  is  fufficient  to  render  it  diiUn.guilhable  when 
an  application  of  it  is  made  to  the  cloth.  Should  too 
large  a  quantity  be  united  with  the  mordant,  a  confi- 
derable  proportion  of  the  latter  ivould  be  combined 
with  colouring  matter,  by  which  means  its  affinity  for 
the  cloth  ^vould  be  diminilhed,  and  therefore  a  perma- 
nent colour  could  not  be  expecled  to  refult  from  fuch  a 
partial  combination. 

417.  It  is  neceffary  to  dry  the  cloth  completely  after 
the  application  of  the  mordants,  for  which  purpofe  artifi- 
cial heat  may  be  employed,  tvhich  has  a  tendency  to 
promote  the  feparation  of  the  acetous  acid  from  its 
bafe,    and    aflift    its    evaporation,  and    thus    the   com- 

-blnation  of  the  mordant  with  the  cloth  will  be  faci- 
litated. 

418.  When  the  cloth  is  thoroughly  dried,  it  is  cufto- 
mary  towafliit  with  warm  water  and  cow-dung,  till  every 
particle  of  the  ftarch  or  gum  arabic  which  had  been 
employed  to  give  a  proper  confillence  to  the  mordants, 
and  thole  parts  of  them  which  do  not  combine  with 
the  cloth,  are  entirely  remo.ed.  The  loofe  particles 
of  the  mordant  are  entangled  by  means  of  the  cow- 
dung,  and  prevented  from  being  attached- to  thofe  parts 
of  the  cloth  which  are  to  remain  white.  After  this,  it 
muft  be  completely  rinfed  in  pure  \vater. 

419.  Indigo,  madder,  quercitron  bark,  and  w-eld,  are 
the  chief  dying  ingredients  made  ufe  of  by  calico-printers; 
but  the  lall  of  thefe  is  feldom  ufed  by  the  printers  of 
this  country,  except  for  the  purpofe  of  communicating 
yellows  of  a  delicate  greenilli  Ihade.  Quercitron  bark, 
on  account  of  its  inferior  price,  and  capacity  of  impart- 
ing colours  er;ually  good,  as  well  as  requiring  a  lefs 
degree  of  heat,  is  employed  as  a  fublHtute.  It  is  ufual 
to  apply  indigo  at  once,  either  by  means  of  the  block 
or  pencil,  becaufe  it  requires  not  the  interi'ention  of  a 
mordant  to  fix  it.  This  preparation  is  made  by  boiling 
together  indigo,  potaffi  reduced  to  the  caullic  llate  by 
means  of  quicklime,  and  orpiment ;  afterwards  thicken- 
ing the  folution  with  gum.  Dr  Bancroft  recommends 
the  ufe  of  coarfe  brown  fugar  as  a  fubftitute  for  orjii- 
;raent,  ivhich  operates  as  powerfully  in  the  decompofi^ 
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tion    of  the    indigo,    and   in  promoting  Its  folubility,     Calico. 


Cloth  muft 
be  dried, 


and  then 
waflied. 


Colouring 

mattcrseni-» 

ployed. 


anfweriug  at  the  fame  time  all  the  purpofes  of  gum.  Printing. 

4Z0.  When  the  cloth  is  thoroughly  cleanicd  after  it  ,■,.  .; ' 
has  been  Imp.egTiated  v.ith  the  mordant j  the  dyeing  pro- pioccff. 
cefs  is  cbnJufted  in  the  ufuaL  manner.  As  the  whole 
of  it  receives  a  tinge  of  tlie  dye,  it  mull  be  completely 
walhed  and  bleached  for  fome  days  on  the  grafs,  as  for- 
merly mentioned,  by  tvhich  means  the  colour  is  en- 
tirely removed  from  thoie  parts  of  the  cotton  not' 
impregnated  with  the  mordant,  while  all  the  other 
parts  of  it  retain  the  colouring  matter  as  powerfuUv  as 
at  fn-ft. 

421.  One  of  the  moft  common  colours  imparted  to  Nankeen 
cotton  prints  is  a  fpecies  of  nankeen  yellow  of  ditfere^t)''^"''"l^'^• 
lhades,  and  for  the  moft  part  in  ftripes  or  fpots.     It  is 
produced  by  means  of  a  block  on  which  is  cut  tlie  intend- 
ed pattern,  rubbed  over  with  acetate  of  ironhrought  to  a 

proper  confillence  with  gum  or  ftarch,  and  applied  to 
the  cotton  ;  which,  being  dried  and  cleanfed  in  the  ordi- 
nary way,  is  immerfed  in  a  ley  of  potalh.  It  is  proper 
to  oblerve,  that  the  quantity  of  acetate  of  iron  muft  be 
proportioned  to  the  particular  ftiade  required. 

422.  In  order  to  produce  a  yellow  colour,  the  block  is  Yellow, 
rubbed  over  with  acetate  of  alumina  ;    and   the   cloth, 

after  being  impregnated  ^vith  this  mordant,  is  dyed 
with  quercitron  bark  in  the  common  manner,  and  then 
bleached. 

423.  If  madder  be  fubftituted  for  the  quercitron  bark,  Red. 
a  red  colour  is  given  to  cotton  by  the  fame  procefs. 

424.  To  commumcate  toftuffs  the  fine  light  blue  colours  Blue. 
which  we  frequently  behold  upon  cotton,  the  block  is 
rubbed  over  with   a   compofition   confuting  partly  of 
wax,    by  means  of  which   all  thofe  parts   of  its  fur- 
face  are  to  remain  white.      It  is  next  dyed  in  a  cold 

vat  of  indigo,  and  when  it  is  dried,  the  ivax  compo- 
fition may  be  removed  by  the  ufe  of  hot  water. 

425.  Lilac  and  blackiih  bro^'.Ti  colours  are  communi-  Lilac,  &c. ; 
cated  by  acetate  of  iron,  proportioning  the  quantity  to 

the  particular  fliade  required,  and  adding  a  little  fu- 
mach  for  fuch  ftiades  as  are  to  be  very  deep.  The  cot- 
ton is  then  dyed  ivith  madder  and  bleached  in  the  ufual 
manner.  Dove  colour  and  drab  are  produced  by  means 
of  acetate  of  iron  and  quercitron  bark. 

426.  When  a  variety  of  different  colours  are  to  be  How  to  ap- 
made  on  the  fame  print,  a  greater  nmnber  of  operations  ply  differ, 
are  unavoidably  neceffary.     Upon  each  of  tire  blocks  to''"' '•° """^ 
be  employed  is  cut  that  particular  part  of  the   pattern 

which  is  to  have  one  appropriate  colour-,  and  vvhen  thefe 
blocks  are  rubbed  over  with  their  refpetlive  mordants 
and  thus  applied  to  the  cloth,  the  dyeing  procefs  is  af-  ■ 
terwards  condufted  in  the  ordinary  manner.  If,  for  ex- 
ample, three  different  blocks  are  to  be  made  ufe  of,  the 
firft  rubbed  over  with  acetate  of  alumina  brought  to  a 
procer  confidence,  the  fecond  with  acetate  of  iron,  and 
the  third  with  a  compofition  of  thefe  two,  the  colours 
refulting,  after  the  dyeing  and  bleaching  proceffes  are 
finilhed,  will  be  the  following. 


Acetate  of  alumina 

iron 
From  the  compound 


yellow, 

olive,  drab,  dove. 

ohve  green,  olive. 


It  is  proper  to  obferve,  that  thefe  are  the  refults  when 
quercitron  bark  is  employed  ;  but  by  the  fubftitution 
of  madder  the  follo^ving  colours  will  be  obtained. 

Acetate 
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Acetate  of  alumina 

iron 
From  the  compound 


red, 

browTi,  black. 

purple. 


Variety  of 
colours  by 
Jiftcrent 
proccires. 


When  it  is  required  to  produce  at  the  fame  time  both 
thofe  colours  whicli  are  imparted  by  madder,  and  like- 
ivife  by  the  ufe  of  quercitron  bark,  mordants  are  firft 
applied  for  one  part  of  the  pattern,  after  which  the  cot- 
ton is  dyed  in  a  bath  of  madder,  and  then  bleached. 
The  rell  of  the  mordants  are  then  applied  in  a  fimilar 
manner,  after  which  the  cotton  is  dyed  with  the  quer- 
citron bark,  and  bleached  as  before.  The  colours 
Avhicli  the  madder  communicates  are  very  little  affected 
by  the  fecond  dyeing,  becaufe  the  mordants  by  which 
their  permanency  is  iecured,  are  previoudy  faturated. 
A  new  mordant  may  be  applied  to  lome  of  the  colours 
refulting  from  the  ufe  of  madder,  by  which  means  they 
receive  a  new  durable  colour  from  the  bark.  And  by 
means  of  the  indigo  liquor  other  new  colours  may  ftill 
be  commimicated  after  the  laft  bleaching. 

427.  The  following  colours  may  be  communicated 
to  cotton,  by  means  of  the  different  proceffes  which 
have  been  defcribed. 


IVIadder  Dye. 

Acetate  of  alumina 

iron 
Ditto  diluted 
Mixture  of  the  two 

Bark  Dye, 

Acetate  of  alumina 

iron 
Lilac  and  acetate  of  alumina 
Red  and  acetate  of  alumina 

Indigo  Dye. 

Indigo 

Indigo  and  yellow 


red, 

brown,  black, 

lilac, 

purple. 


yellow, 
dove,  drab, 
olive, 
orange. 


blue, 
green. 


Thus  may  twelve  different  colours  be  communicated 
to  the  fame  print  by  thefe  different  proceffes. 
Colours  for  428.  If  durable  colours  could  be  direftly  applied  to 
penciling,  cotton  by  means  of  the  block  or  pencil,  without  the 
help  of  mordants,  nothing  could  be  conceived  more 
fimple  than  the  art  of  calico-printing  ;  but  with  the 
fingle  exception  of  indigo,  the  communicating  of  per- 
manent colours  requires  the  procefs  of  dyeing.  Yellow, 
indeed,  which  is  a  compound  colour,  and  fome  others, 
may  be  communicated  to  cotton  at  once,  by  mixing 
together  an  infuiion  of  quercitron  bark  and  acetate  of 
alumina,  while  the  fame  mordant  with  a  decoftion  of 
madder,  imparts  to  it  a  red  colour  ;  but  thole  which 
are  produced  in  this  way  are  far  from  being  durable, 
fince  they  are  deflroyed  by  wajhing,  and  fometimes 
even  by  expofure  to  the  air. 

429.   But  as  it  is   not  always   prafficable   for  calico- 
printers  to  avoid  the  application  of  colours  in  this  man- 
ner, every  endeavour  to  gi\'e  them   a  greater  degree  of 
permanency   becomes   an   objeft  of  importance.     Tiie 
following   compoiition   has   been   recommended    for    a 
Compofi.     yellow  printing   colour.     Three    pounds  of  alum,  arid 
ti»n  tor  yel. three  ounces  of  pure  chalk  are  to  be  diflblved  in  a  gal- 
co  our.  jj^jj  ^j-  jjQj.  ^y3tgr^  ^Q  which  are  to  be  added  two  pounds 
of  acetate  of  lead.     This  mixture  is  to  be  occafionallV 
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ftirrcd  for  24  or  36  I'.ours,   after  which  it  Is  to   remain     C.llco- 
at  reft  during    1  2  hours.     The   clear   liquor  is  then  to    I'nntm^r-  _ 
be  poured  off,  and  as   much   more  hot  water  added  to  ' 

the  rcfiduum,  as  will,  after  being  flirred  and  allowed 
to  fettle,  amount  to  three  quarts  when  added  to  the 
firll  quantity.  Into  a  tinned  copper  vcfl'el  put  fix 
pounds,  or  at  molt  a  quantity  not  exceeding  eight 
pounds,  of  quercitron  bark  futhciently  ground,  and  boi) 
It  tor  an  hour  in  four  or  live  gallons  of  clean  foft  wai- 
ter, adding  afterwards  a  little  more  water  if  the  bark 
IS  not  properly  covered.  When  the  liquor  is  thorough- 
ly boiled,  let  it  be  removed  from  the  fire,  and  left  to 
fettle  for  half  an  hour,  when  the  clear  decodlion  is  to 
be  poured  off  through  a  fine  fieve.  Six  quarts  more  of 
pure  water  are  then  to  be  put  upon  the  fame  bark,  and 
boiled  for  a  quarter  of  an  hour,  being  previoully  well 
flirred.  When  it  has  Hood  a  fufKcient  time  tu  fettle, 
the  clear  liquor  is  to  be  flrained  off,  and  being  mixed 
with  the  former,  both  are  put  into  a  fhallow  wide  vef- 
fel  to  be  evaporated  by  boiUng,  till  the  whole,  in  addi- 
tion to  the  mordant  already  mentioned,  and  the  gum 
or  paile  for  bringing  it  to  a  proper  coiiliflence,  does 
not  exceed  three  gallons.  It  will  be  proper  not  to  add 
the  three  quarts  of  aluminous  mordant  till  the  decoc- 
tion has  been  cooled  down  almoll  to  the  natural  heat 
of  blood.  Let  gum  arable  or  gum  fenegal  be  taken 
for  thickening,  if  the  pencil  is  to  be  ufed,  and  llarch 
or  flour  when  blocks  are  to  be  employed. 

430.  If  a  pound  of  murio-fulphate  of  tin  be  ufed  as  For  bright 
a  fubftitute   for  the  aluminous  mordant  in  the  compofi-  yellow. 
tion  defcribed  above,  a  mixture  will  be  produced  which 

is  capable  of  imparting  to  cotton  a  very  bright  yellow, 
and   confiderably   permanent. 

431.  A   cinnamon   colour   pofTeffed   alfb   of  a  fufE- Clnnamen 
cient  degree  of  permanency  may  be   given  to  cotton, '^°'°"''- 
by  means  of  a   mixture  of  fulphate  of  tin  and  a  decoc- 
tion of  the  quercitron  bark. 

432.  It  the  decoftions  of  this  bark  and  of  logwood  Green, 
are  boiled   together,  and   proper   quantities  of  fulphate 

of  copper  and  verdigrife  added  to  them,  together  with 
a  fmall  proportion  ot  carbonate  of  potafh,  ther«  refults 
a  compound  which  communicates  to  cotton  a  green  co- 
lour. Although  the  expectations  of  Dr  Bancroft  were 
not  fully  anlwered  by  the  trials  ivhich  he  made  of  this 
fubftance,  he  deemed  his  fuccefs  fuliicient  to  encourage 
him  to  a  farther  inveftigation  of  it. 

433.  A  permanent  drab  colour  may  be  given  to  cot-^''^''  and 
ton  by  means  of  acetate  of  iron  mixed  with  a  decoftion  °'"'^" 

of  quercitron  bark,  and  reduced  to  a  proper  conliilence. 
This  mixture  will  alfo  produce  an  olive,  if  added  to 
the  olive  colouring  liquor  already  mentioned  ;  and  the 
colours  may  be  made  llill  more  permanent;  if  a  fblu- 
tion  of  iron  in  diluted  nitric  or  muriatic  acid  be  ufed  as 
a  fubftitute  for  iron  liquor.  They  ought,  hoivever,  to 
be  ufed  fparingly  and  with  caution,  that  the  te.xture  of 
the  cotton  or  linen  to  which  they  are  applied  may  not 
be  injured. 

434.  Dr  Bancroft  made   a  number   of  experiments  Colours 
with  the  decoflion  of  quercitron  bark,   to   afcertain  its  fro™ 'I'lf'?- 
eftefts  when  combined  with   different  metallic  falts  as  "j*^^'' '"^''' 
mordants.     The  fulpliate,  nitrate,  and  muriate  of  zinc,  ||','"„,|"|,j_ 
with  this  decodlion,  yielded  brownilh  yellow  colours  of tron  bark, 
diflerent  Ihades  ;  but  none  of  them   \vere   found   futh- 
ciently  permanent   when   they  were   applied   topically 

to  linen  or  cotton.     Mercury  in  the  different  acids  pro- 
3   M  duced 
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Indiar,  Me-Juced  Yvitl,  tJje  decoftioh  of  bark  different  (hades  of 
bro^sTi  or  ycllo^vi(h  brown  colours  ;  but  they  did  not 
prove  more  durable  than  the  former.  The  nitro-mu- 
riate  of  platina  with  a  proper  proportion  of  decoilion 
of  quercitron  bark,  afforded,  when  topically  applied  to 
linen  or  cotton,  ftrong  full-bodied  fnuff  coloui-s,  -whicli 
were  found  fufficiently  permanent,  and  capable  of  re- 
filling the  ailion  of  acids,  and  of  the  fun  and  air.  Ni- 
trate of  lilver  with  a  decoftion  of  the  bark,  when  ap- 
plied topically  to  linen  or  cotton,  produced  llrong  dark 
bro\\Ti  and  cinnamon  colours  of  conliderable  durability. 
Nitrate  of  lead  with  the  ianie  decoclion  gave  by  topi- 
cal application  a  drab  colour  which  was  not  Icfs  dura- 
ble than  the  formtr.  Nitrate  of  bifmuth  produced  with 
the  decoftion  of  bark  a  very  full  and  ftrong  browuilh 
yellow.  This  colour,  however,  is  attended  with  the  in- 
convenience of  becoming  almoil  black  when  expofed 
to  the  aftion  of  the  alkaline  lulphurets,  fulphurated 
hydrogen  gas,  or  even  by  the  ailion  of  common  foap. 
Muriate  of  bifmuth  with  the  decoilion  gives  a  drab  co- 
lour ;  fulphate  of  the  fame  m.etal  affords  a  yellow  ;  but 
thefe  colours  when  applied  to  cotton  or  linen  are  not 
durable.  Nitro-muriate  of  antimony  produced  with 
the  decoftion  of  bark  fomething  of  a  Inuff  colour,  which 
applied  to  linen  and  cotton  poffeffes  fome  degree  of  du- 
rability. Nitrate  and  muriate  of  cobalt  with  the  quer- 
citron bark  gave  different  fhades  of  brown  j  but  thefe 
colours  were  extremely  fugitive ;  they  foon  faded  by  ex- 
pofure  to  the  fun  and  air. 

43  J.  The  art  of  calico-printing  has  been  hitherto  al- 


T    N     G.  Appendix. 

moll  folely  limited  to  linens  .ind  cottons.  Many  colour.  In  ii.nn  Me. 
ing  matters  have  fuch   an   athnity  for   thefe   Huffs  that     ^'""^  '■'^ 
they  readily  enter  into  combination  with  them  at  the    ^•''"? 
ordinary  temperature  of  the  atmofphere.     This  is  alfo  i        .      _■ 
the  caii:  with  filk,  fo  that  colouring  matters   might  be 
applied  topically  to  the  latter  by  means  of  fimilar  ope- 
rations as  to   linen   and   cotton.     Attempts,  hotvever,  Woollen 
have  been  made  to  extend  the  procefs  of  topical  dyeing  ">'1^s  prin. 
or    printing   to   ivoollcn   ftuffs,  and   particularly   thofe  '■^'^■ 
kinds  known  by  the   name  of  kerfevmeres,   ivhich  are 
employed  after  being  prepared  in  this  way  for  wailtcoat 
patterns.     When  it  is   recoliedled   that   woollen   ituffs 
when  they  are  to  be  dyed  generally  mult  be  cxpoled  to% 
oonfiderable  degree  of  heal,   it  is  eafy  to  conceive  that 
it  wiU  be  difficult  to  communicate   fpots  or   figures  by 
printing  to  woollen   fluffs.     'I'he  means   by  which  this 
difficulty  is  obviated  in  thofe  manufactories  where  this 
operation  is  condufted  have  been  hitherto  kept  fecret. 
The  preparation  of  colouring  matters,  whether  fuch  as 
may  be   employed  fimply  or   require   the  ufe  of  mor- 
dants to  fix  them,  will  be  ealily  underftood  from  what 
we   have   already  fully  detailed  in  the   courle   of  this 
treatiie.     The  application  of  the  colours  is  made  in  the 
ufual  nay ;   and  it  is  faid  that,  after  the  woollen  lluffs 
are  printed,   they  are  <\Tappcd  up  in  two  or  three  folds 
of  thick  paper,  to  prevent  the  accefs  of  moiUure  which 
might  caufe   the  colours  to  run,   and   expoied   to  the 
ftcam  of  boiling   ivater  for  fuch  a  length  of  time  as 
may  be  fuppofed  neceffary  for  the  colouring  matter  to 
combine  with  the  lluffs  f .  f  Bancrrft, 
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Aftkr  that  part  of  the  preceding  treatife  to  which  it 
properly  belongs,  was  printed  off,  the  following  ac- 
count of  the  Indian  method  of  dyeing  cotton  cloth  and 
cotton  thread  a  red  colour  came  lutder  our  notice.  It 
was  communicated  to  the  fociety  for  the  encouragement 
of  arts,  &c.  by  Mr  Maclachlan  of  Calcutta.  The  in- 
fcrtion  of  it  may  perhaps  excite  the  curiofity  of  fome  of 
our  countrymen  to  farther  inquiries  into  the  ilate  of 
tliis  as  ^vell  as  of  other  arts  in  India,  where,  from  being 
long  known  and  praftifcd,  many  ot  them  have  arrived 
at  a  high  degree  of  fimpUcity  and  perfeftion. 

DireSiions  for  dyeing  a  bright  Red,  fnur  yards  of  three- 
fourths  broad  Cotton  Cloth. 

1  ft.  The  cloth  is  to  be  well  waflied  and  dried,  for 
the  purpofe  of  clearing  it  of  lime  and  congee,  or  llarch, 
generally  ufed  in  India  for  bleaching  and  dreffing 
cloths  j  then  put  into  an  earthen  veffel,  containing 
twelve  ounces  of  chaya  or  red  dye  root,  with  a  gallon 
of  water,  and  allow  it  to  boil  a  fliort  time  over  the 
fire. 

2d.  The  cloth  being  taken  out,  waffied  in  clean  wa- 
ter, and  dried  in  the  fun,  is  again  put  into  a  pot  with 
one  ovmce  of  myrobalans,  or  galls  coarfely  powdered, 
and  a  gallon  of  clear  water,  and  allowed  to  boil  to 
one  half :  when  cool,  add  to  the  mixture  a  quarter  of 
a  pint  of  buffalo's  milk.  The  cloth  being  fully  foaked 
in  this,  take  it  out,  and  dry  it  in  the  fun. 

3d.  Wafti  the  cloth   again  in  clear  cold  water,  and 


dry  it  in  the  fun  ;  then  imnierfe  it  into  a  gallon  of  wa- 
ter, a  quarter  of  a  pint  of  buffalo's  milk,  and  a  quarter 
of  an  ounce  of  the  poivdered  galls.  Soak  ivell  in  this 
mixture,  and  dry  in  the  fun.  The  cloth,  at  this  flage 
of  the  procefs,  feeling  rough  and  hard,  is  to  be  rolled 
up  and  and  beetled  till  it  becomes  foft. 

4th.  Infufe  into  fix  quarts  of  cold  water,  fix  ounces 
of  red  Tvood  Ihavings,  and  allow  it  to  remain  fo  two 
days.  On  the  third  day  boil  it  down  to  two-tliirds  the 
quantity,  ^vhen  the  liquor  will  appear  of  a  good  bright 
red  colour.  To  every  quart  of  tliis,  before  it  cools, 
add  a  quarter  of  an  ounce  of  powdered  alum  ;  foak  in 
it  your  cloth  twice  over,  drying  it  between  each  time 
in  the  (hade. 

5th.  After  three  days  wa(h  in  clean  %Tater,  and  half 
dry  in  the  fun  ;  then  immerfe  the  cloth  into  five  gal- 
lons of  water,  at  about  the  temperature  of  1 20"  of 
Fahrenheit,  adding  50  ounces  of  powdered  chaya,  and 
allowing  the  whole  to  boil  for  three  hours ;  take  the 
pot  off  the  fire,  but  let  the  cloth  remain  in  it  unril  the 
liquor  is  perfedly  cool  ;  then  wring  it  gently,  and 
hang  it  up  in  the  fun  to  dry. 

6th.  Mix  intimately  together,  by  hand,  about  a  pint 
meafure  of  freffi  fheep's  dung,  with  a  gallon  of  cold 
water,  in  which  foak  the  cloth  thoroughly,  and  imme- 
diately take  it  out,  and  dry  it  in  the  fun. 

7th.  Waffi  the  cloth  well  in  clean  water,  and  fpread 
it  out  in  the  fun  on  a  fand-bank  (which  in  India  is  uni- 
verf;Jly  preferred  to   a  giafs-plat)  for  fix  hours,  fprink- 

ling 
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Indian  Me-  ling  it  from  time  to  time,  as  itt  dries,  with  dean  water, 
thod  <if    foj.  tjjg  purpole  of  finishing   and  perfedlng   the  colour, 
Red"*"    wliich  will  be  of  a  very  iinc  bright  red. 

»    -     DireElions  for  dyeing  of  a  beautiful  red,  eight  ounces  of 
Cotton  Thread, 

I  ft.  Put  one  gallon  and  a  half,  by  meafure,  of  fap- 
wood  allies,  into  an  earthen  pot,  with  three  gallons  of 
water,  and  allon-  the  mixture  to  remain  t^venty-four 
hours  to  perfett  it  for  u(e. 

2d.  Put  the  folloiving  articles  into  an  earthen  pot, 
viz.  Three  quarters  of  a  pint  of  Gingelly  oil  ;  one  pint, 
by  meafure,  of  Iheep'a  dung,  intimately  mixed  by  hand 
in  ivater  j  two  pints  of  the  above  ley. — After  mixing 
thefe  ingredients  well,  pour  the  mixture  gradually  up- 
on the  thread  into  another  veffel,  wetting  it  only  as 
the  thread,  by  bemg  fqueezcd  and  rolled  about  by  the 
hand,  imbibes  it,  continuing  to  do  fo  until  the  whole 
ii,  completely  foaked  up,  and  allow  the  thread  to  re- 
main in  this  llate  tmtil  next  day. 

3d.  Take  it  up,  and  put  it  in  the  fun  to  dry  ;  then 
take  a  pint  and  a  half  of  alli-ley,  in  which  fqueeze 
and  roll  the  thread  well,  and  allow  it  to  remain  till 
nest  day. 

4th.  Squeeze  and  roll  it  in  a  like  quantity  of  afh- 
ley,  and  put  it  in  the  fun  to  dry  ;  when  dry,  fqueeze 
and  roU  it  again  in  the  ley,  and  allow  it  to  remain  till 
next  day. 

5th.  Let  the  feme  procefs  be  repeated  three  or  four 
times,  and  intermit  till  next  day. 

6th.  Ley  the  thread  once,  as  the  day  before,  and, 
when  well  dried  in  the  fim,  prepare  the  following  li- 
quor :  One  gill  of  Gingelly  oil  ;  one  pint  and  a  half 
of  adi-ley. — In  this  fqueeze  and  roll  the  thread  well, 
and  leave  it  fo  till  next  day. 


7th.  Repeat  the  procefs  of  ycflerday,  and  dry  the  Indian  Me- 
thread  in  the  fun.  t'ooil  of 

8th.  The  fame  procefs  to  be  repealed.  ^\C-i^ 

9th.  Firft  repeat  the  alh-ley  procefs  tliree  or  four '  .  '  ,' 
times,  as  under  the  operations  3,  4,  and  5,  and  then 
prepare  the  following  mixture :  One  pint  of  iheep-dung 
water  ;  one  gill  of  Gingelly  oil  •,  one  pint  and  a  half 
of  afli-ley. — In  this  fqueeze  and  roll  the  thread  well, 
and  dry  it  in  the  fun. 

loth.  Repeat  the  fame  procefs, 
nth.  Do.  Do. 

1 2th.  Do.  Do. 

13th.  Do.  Do. 

14th.  Do.  Do. 

15th.  Walh  the  thread  in  clean  water,  and  fqueeze 
and  roll  it  in  a  cloth  until  altnoit  dry ;  then  put  it  into 
a  veRel  containing  a  gill  of  po%vdered  chaya  root,  one 
pint  by  meafure  of  caflian  leaves,  and  ten  pints  of  clear 
water  ;  in  this  liquor  fqueeze  and  roll  it  about  well, 
and  allow  it  to  remain  fo  till  next  day. 

1 6th.  Wring  the  thread,  and  dry  it  in  the  fun,  and 
repeat  again  the  whole  of  the  1 5th  procefs,  leaving  thr 
thread  to  deep. 

17  th.  Wring  it  well,  dry  it  in  the  fun,  and  repeat 
the  fame  procefs  as  the  day  before. 


1 8th. 
19th. 


Do. 
Do. 


Do. 
Do, 


20th.  Wring  and  dry  it  in  the  fun,  and  with  the  like 
quantity  of  chaya  root  in  ten  pints  of  water;  boil  the 
thread  for  three  hours,  and  allow  it  to  remain  in  the 
infufion  until  cold. 

21  ft.  Walh  the  thread  well  in  clear  water,  dry  it  in 
the  fun,  and  the  whole  procefs  is  completed. 
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lours of  bodies  do  not  origi- 
nate from  retleftion,  46 


Fenugreek,  ufe  of,  in  dyeing,  252 

F/ax,  origin  of,  I  24 

how  watered,  i  25 

ftrufture  of,  1 27 

prepared  for  dyeing,  I  28 

French  berries,  ufe  of,  in  dyeing,         253 

Fujlic,  hiftory  of,  246 

properties  of,  247 


Galling,  ufes  of,  219 

remarks  on,  220 

Grecian  method  of,  234 

Gray,  a  compound  of  black   and   o- 

ther  colours,  366 

Green,  a  compound  of  blue  and  yel- 
low, ib. 
various  fliades  of,                       367 
fubftances  for  dyeing,  ib. 
Saxon    procefs    for    dyeing 
wool,                                      369 
for    dyeing 
filk,           372 
Englilh    procefs    for    dyeing 
filk,                                         374 
H. 
Haujpnan,  Mr,  his  procefs  for  mad- 
der red,                              239 
Ha'^.el  colour,  how  produced,               410 
Hellot'^s   experiment    for    trying    the 

permanency  of  colours,  *        60 
procefs  for  dyeing  with  in- 
digo, 299 
Fliccory,  ufe  of,  in  dyeing,  252 
Ho/^j  for  dyeing,  131 


Indigo,  when  firft  ufed,  20 

in  Europe,  283 

different  fpecies  of,  284 

how  prepared,  285 


Indigo,  different  qualities  of, 
from  what  obtained, 
properties  of, 
ufed  in  two  ftates. 
Ingredients,  proportion    of,    for 

dening  fcarlet. 
Iron,  oxide  of,  as  a  mordant, 
folution  of,  for  the  fame, 
how  prepared, 


Index. 

N"  286 

287 
289 

290 


red- 


189 

95 

74 
349 


Kermes,  hiftory  of,  i(5^ 
properties  of,  168 
Kufler  brings  the  oxide  of  tin  to  Lon- 
don, 88 
L. 
Lac,  hiftory  of,  169 
properties  of,  \  70 
Light,  nature  of,  28 
Lilac,  how  communicated  to  cloth  in 

calico-printing,  425 

Lime,  ufe  of,  in  dyeing,  8^ 

precautions  in  the  vSt  of,  296 

Linen,  dyed  yellow  with  weld,  273 

blue,  304 

black,  346 

procefs  followed  at  Manchef- 

ter  for,  348 

how  dyed  violet,  393 

cinnamon  colour,  399 

olive,  400 

dyed  red  with  madder,  217 

Liquor,  purple,  formed  in  fnails^  1 5 

Logwood,  hiftory  of,  1 83 

properties  of,  ib. 

M. 

Madder,  preparation  of,                156,  184 

procefs  for  dyeing  with,  182 

rofing,  183 

properties  of,  159 

Marrone  colour,  how  produced,  409 

Matters,  coloured,  do  not  refled  light,  44 

proof  of  this,  45 

animal,  ufed  as  mordants,  97 

animal  and  vegetable,  103 

coloured   black  by  incident 

light,             ^          _  47 

Metallic  oxides,  ufe  of,  in  dyeing,  84 

Mordants,  definition  of,  66 

importance  of,  67 

how  applied,  69" 

effefts  of,  explained,  70 

various  ways  applied,  lOO 

for  dyeing  cotton  red,  218 

ufed  in  dyeing  black,  329 

Mujhrooms,  ufe  of  in  dyeing,  27.2 

N. 
Nankeen,  colour  how  to  dye,  279 
another  procefs  for,  280 
how  done  in  the  eaft,  281 
how  communicated  in  cali- 
co-printing, 421 

o. 


Index. 
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Olive,  communicated  to  cloth  in  ca- 
lico-printing by  acetate  of 
iron,  N°  426 

and  by  the  acetates  of  alumina 
and  iron  combined,  ib. 

Orange  colour,   how  produced,  271 

a  compound  of  red  and  yel- 
low, 366 
various  ihades  of  394 


Ptipilhn  Mr,  his  procefs  for  dyeing 

red,  23  8 

Penciling,  colours  forj  429 

Platiere,  De  la,  his  method  of  dye- 
ing with  Pruffian  blue,       322 
Pof>f>y-red,  how  obtained,  214 

Procefs  for  dyeing  wool  yelloiv,  258 

Pruffian  blue,  how  to  dye  with,  320 

Purple,    Tynan,    celebrated   by  the 

antients,  9 

a  compound  of  red  and  yel- 
low, 
liquor,  preparation  of, 
fluffs    how   prepared  to   re- 
ceive, 
permanency  of 
high  price  of, 
worn  by  the  Romans, 
ftill  ufed  in  dyeing, 
found  in  fnails. 


^/ercitron  bark,  hiftory  of, 
properties, 
for    dyeing 
yelloiv, 

R. 

Red  fubftances  for  dyeing, 

how  to  obtain  different  Ihades  of, 
madder,  for  cotton, 

Grecian  method  of  ob- 


how    improved    in    the 

Levant, 
how   commvmicated   in 
calico-printing, 
Rofe-colour,  how  obtained, 
Rouge,  preparation  of, 

madder,  for  wool, 
filk. 


fcarlet, 
crirafon. 


366 
9 

ib. 
10 
1 1 
12 
13 
»J 

248 
249 

257 

-180 
217 

231 

237 

423 
216 

177 
182 
211 

cotton  and  linen,  217 
186 
20S 


wool 


155- 


Sah,  common,  ufe  of  in  dyeing  fcar- 
let, 196 
Sandal  wood,  ufe  of,  in  dyeing,           358 
Saxon  blue,  difcovery  of,                       313 
how  to  dye  with,                314 
green,  procefs  for  dyeing  wool,  369 
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Saxon  green,  procefs  for  dyeing  filk,  N°37  2 

Scarlet,  procefs  for  dyeing,  187 

with  cochineal,  197 

procefs  for  boiling,  ib. 

reddening,  188 

how  to  give  a  bright  red  to,  191 

a  compound  colour,  198 

different  Ihades  of,  207 

Shell-fijh,  producing  a  purple  liqtiid,  1  4 

found  on  the  French  coail,  ib, 

method  of  catching,  ib. 

Silk,  how  produced,  1 1 1 

i'coured,  112 

treated  when  ufed  white,  113 

to    extraft    the    colouring 

matter  of,  115 

alumed,  116 

procefs  for  dyeing  red,  211 

with  madder,  ib. 

brazil  wood,  21  2 

cochineal,  213 

weld,  268 

how  prepared  for  a  blue  colour,  301 

Turkey  blue,  302 

black,  336 

how  galled,  338 

fofteued,  3.40 

raw,  how  to  dye,  34.2 

how  dyed  green,  371 

purple,  389 

a  procefs  for  dyeing,  392 

how  dyed  olive,  397 

purple-violet,  406 

brick  colour,  407 

ho'iv  dyed  with  the  blach  cajk,  408 

Sool,  ufe  of,  in  dyeing,  3  59 

Stuffs  to  be  dyed  Ihould  be  white,  5 1 

Sumach,  properties  of,  356 

ufe  of,  in  dyeing,  36a 


Terms  for  different  fliades  of  colour,  1 40 

Tejls  for  filks,  62 

dye-lfuffs,  63 

Tin,  oxide  of,  ufed  in  dveing,  87 

brought  to  London  by 

Kufter,  88 

folution  of,  how  prepared,  91 

acetate    of,    recommended    by 

Hauffman  as  a  mordant,  93 

Trefoil,  leaves  of,  ufedin  dyeing,  253 


Vats,  how  hable  to  accidents,  293 

recovered,  294 

preferved  from  putrefaftion,  295 

made  with  indigo,  298 

for   blue,    recommended    by 

D'Apligny,  304 

by  Q^uitrcmcre  306 

on  a  large  fcale,  307 

recommended  by-  Bergman,        309 
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Vats  recommended  by  Hauffman,   N°  3 1  o 

Velvet,  how  dyed  black,  343 
fubftances  ufed  inftcad  of  galls 

for,  344 
Verdigrife,  ufe  of,  inftead  of  tartar  in 

dyeing,  265 

W. 

Walnut-peels,  for  dyeing  brown,  351 

properties  of,  352 

preparation  of,  3^4 

Water,  importance  of,  in  dyeing,  142 

different    kinds   how    diilln- 

guilhed,  144 

method  of  purifying,  141 

tells  for,  14J 

Weld,  ule  of,  fn  dyeing  yellow,  244 

properties  of,  245 

Willows,  fweet,  leaves  of,  ufed  in  dye- 

iiR,          _  252 
Woad,  ufe  of,  in  dyeing  blue,  291 
Wool,  different  modes  of  dyeing,  110 
ftrufture  of  10; 
felting  of,  106 
how  fulled,  107 
importance  of,  ic8 
dyed  red  with  madder,  182 
procefs  for  dyeing,  fcarlet,  1 86 
crimfon,  208 
yellow,  254 
blue,  315 
broMOi,  360 
black,  330 
green,  368 
purple,  381 
lilac,  38a 
orange,  395 
coffee-co- 
lour, 40  2 

gray,  403 

puce  colour,  405 

dyed  purple  with  logwood,  384 

procefs  for  obtaining,  381; 

Woollen  fluffs,  printing,  43  6? 

Y. 

Yellow,  fiabftances  employed  for  dye- 
ing, 244 


mordants  neceffary  for  a  per- 

manent, 
with  an  orange  Ihade, 

243 
259 

bright  golden, 

greeniili, 

pale  green, 
procefs  for  a  cheap, 
how  communicated  in  calico- 

261 
263 
264 
270 

printing, 
produced  by  acetate  of  alu- 

422 

mina. 

426 

compofition    for,    in    calico- 

printing, 
bright, 

430 
43  «■ 
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DYNAMICS. 


Dtfiaition. 


Idea  of  mo- 


I .  TA YNAMICS  is  that  branch  of  phyfico-raathema- 
-'-'  tical  icience  ivhich  includes  the  abftra«5l  doc- 
trine o{  moving  forces ;  that  is,  the  necelTary  relults  of 
the  relations  of  our  thoughts  concerning  motion,  the 
immediate  caufes  of  motion,  and  its  changes. 

Motion  and  its  general  properties  are  the  firft  and 
principal  objetT:  of  mechanical  philofophy.  This  fci- 
ence  indeed  prefuppofes  the  exiftence  of  motion ;  and 
we  may  conlider  it  as  univerfally  admitted  and  recog- 
nifed.  With  regard  to  the  nature  of  motion,  however, 
philofophers  are  greatly  di\ided  in  opinion.  The  moft 
-ob\'ious  and  fimpleft  conception  of  motion  is  the  fuccef- 
five  application  of  the  moving  body  to  the  different 
parts  of  indefinite  fpace,  \vhich  are  coniidered  as  the 
place  of  the  body.  This  idea  of  motion  fuppofes  a 
fpace  whofe  parts  are  penetrable  and  immoveable  ;  a 
doctrine  diredtly  contrary  to  that  of  the  follo^vers  of 
Des  Cartes,  ^vho  regarded  extenfion  and  matter  as  one 
and  the  fame  thing.  To  have  a  diilincl:  idea  of  mo- 
tion, it  feems  requifite  to  conceive  tivo  kinds  of  exten- 
fion j  the  one,  ^vhich  is  confidered  as  impenetrable, 
and  which  conllitutes  what  we  properly  call  matter  or 
iofl'?/  ,•  the  other,  ^vhich  being  fimply  confidered  as  ex- 
tended, Tvithout  taking  any  other  property  into  ac- 
count, is  the  meafure  of  the  diftance  of  one  body  from 
another  ;  and  whofe  parts  being  fuppofed  fixed  and  im- 
moveable,  enable  us  to  judge  of  the  reft  or  motion  of 
bodies.  We  may  therefore  conceive  bodies  to  be  pla- 
ced in  indefihite  fpace,  whether  real  or  fuppofed  ;  and 
motion  as  a  change  in  the  ftate  or  condition  of  a  body 
from  one  part  of  fpace  to  another.  We  muft  indeed 
confider  motion  as  a  ftate  or  condition  of  exiftence  of  a 
body,  which  would  remain  till  it  is  changed  by  fome 
caufe  ;  otherwile  we  could  not  have  any  idea  of  mo- 
tion in  the  abftracl.  From  the  changes  which  we  ob- 
ferve,  we  infer  agency  in  nature  ;  and  in  thefe  chan- 
ges we  are  to  difcover  ivhat  we  know  of  their  caufes. 

^.  In  mechanical  difquifitions,  the  fimpleft,  and  at 
the  fame  time  the  moft  ufual  conception  of  fpace,  is 
mere  extenfion.  We  think  only  of  the  diftance  be- 
tween two  places.  The  path  along  which  any  body 
moies  in  pafling  from  one  place  or  point  in  fpace  to 
another,  is  faid  figuratively  to  be  the  path  defcribed  by 
that  body.  Space  is  confidered  by  the  geometer  not 
only  as  having  lengtli  but  alfo  breadth.  In  this  cafe  it 
is  called  ^furface.  But  to  have  a  more  complete  no- 
lion  of  the  capacioufnefs  of  any  portion  of  fpace,  thick- 
nefs,  as  well  as  length  and  breadth,  is  taken  into  con- 
fideration.  This  is  called  a  folid  fpace.  By  this,  how- 
ever, is  meant  only  the  fufceptibility  of  meafure  in 
three  ways,  or  extenfion  of  three  dimenfions.  The  ad- 
jacent parts  or  portions  of  fpace  are  diftinguiftied  from 
each  other  by  their  mutual  boundaries.  Contiguous 
portions  of  a  line  are  feparated  by  points  •,  contiguous 
portions  of  a  furface  are  feparated  by  lines ;  and  conti- 
guous portions  of  a  folid  are  feparated  by  furfaces.  The 
boundaries  of  any  portions  of  fpace  are  not  to  be  con- 
fidered as  parts  of  the  contiguous  portions.  They  muft 
be  conceived  as  common  to  both  ;  as  the  places  where 
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one  portion  ends  and  another  begins.  Space  cannot  Introiluc= 
be  faid  to  have  any  bounds  or  limits  \  it  is  therefore ,  "°"'  , 
faid  to  be  infinite  or  unbounded.  * 

4.  Any  portion  of  fpace  may  be  confidered  in  rela- Relative 
tion  to  its  place  or  fituation  among  other  portions  of  ^""^  ^'''°• 
fpace.     This  portion  of  fpace  which   is   occupied  by  "''^  ^'"■'' 
any  body  has  been  called  the  relattve  place  of  that  bo- 
dy.    But  this  portion  of  fpace  may  be  confidered  as  a 
determinate  portion  of  infinite  fpace  •,  and  this  portion 

of  infinite  fpace  occupied  by  any  body  has  been  called 
the  abfolute  place  of  that  body.  Sp?-ce,  it  is  obvious, 
taken  in  this  meaning,  is  immoveable  ;  for  it  cannot 
be  concei^•ed  that  this  identical  portion  of  fpace  can  be 
removed  from  one  place  to  another.  The  body  which 
occupies  that  fpace  may  be  removed,  but  the  fpace  re- 
mains. We  have  no  perception  of  the  abfolute  fpace 
of  any  objeft.  This  may  be  illullrated  by  the  motion 
of  the  earth  or  that  of  a  lliip.  A  pcrfon  in  the  cabin 
of  a  fiiip  does  not  confider  the  table  as  changing  its 
place  while  it  remains  fixed  to  the  fame  fpot  on  the 
deck.  While  a  mountain  is  obierved  to  retain  the 
fame  fituation  among  other  objefts,  fev.-  perfons  think 
that  it  changes  its  place, 

5.  The  idea  of  time  is  acquired  by  means  of  the  I<le*  o^ 
power  of  memory  in  obferving  the  fuccefiion  of  events.  "™^" 
We  conceive  time  as  unbounded,  continuous,  homoge- 
neous, unchangeable  in  the  order  of  its  parts,  and  in- 
finitely divifible.     It  is  conceived  as  a  proper  quantity 
made  up  of  its  own  parts,  and  meafured  by  them.    But 

as  the  relation  of  the  parts  of  time  is  unkno^vn,  the 
only  means  which  we  can  employ  to  difcover  this  rela- 
tion, is  to  find  out  fome  other  relation  which  is  more 
obvious  and  better  known,  to  which  it  may  be  compa- 
red. We  ftiall  then  have  difcovered  the  fimpleft  mea- 
fure of  time,  if  we  compare  in  the  fimpleft  manner  pof- 
fible  the  relation  of  the  parts  of  time  ^vith  thofe  rela- 
tions wliich  are  moft  familiar.  Hence  it  follows,  that 
uniform  motion  is  the  fmjpleft  meafure  of  time.  For, 
on  the  one  hand,  the  relation  of  the  parts  of  a  right 
line  is  that  which  is  moft  eafily  conceived  ;  and,  on 
the  other  hand,  there  are  no  relations  more  fufceptible 
of  comparifon  with  each  other  than  equal  relations. 
Now,  in  uniform  motion,  the  relation  of  the  parts  of 
time  is  equal  to  that  of  the  correfponding  parts  of  the 
line  defcribed.  Uniform  motion  then  gives  us  at  once, 
both  the  means  of  comparing  the  relation  of  the  parts 
of  time  with  that  which  is  moft  obvious  to  our  fenfes, 
and  alfo  of  making  this  comparifon  in  the  fimpleft 
manner.  In  uniform  motion,  then,  we  find  the  fim- 
pleft meafure  of  time.  It  may  be  added,  that  the  mea- 
fare  of  time  by  uniform  motion,  is,  independent  of  its 
fimplicity,  that  which  is  the  moft  natural  to  think  of 
emploving.  Indeed  as  there  is  no  relation  ^vith  which 
we  are  acquainted  more  accurate  than  that  of  the  parts 
of  fpace  j  and,  as  in  general,  a  motion,  the  law  of 
which  is  given,  would  lead  us  to  difcover  the  relation 
of  the  parts  of  time,  by  the  known  analogy  with  that 
of  the  parts  of  fpace  pafied  over,  it  is  evident  that  fuch 
a  motion  would  be  the  moft  accurate  meafure  of  time, 

and 
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Motion,    find  that  which  ought  to  be  employed  in  preference  to 
~~~v  every  other.      In  the  ailual  meafurement  of  thne,  forae 

event  which  is  imagined  always  to  ri-')uire  an  equal 
time  for  its  accoraplilhment  is  fcleited  ;  and  this  time 
is  employed  as  a  unit  of  time  or  duration,  in  the  fame 
way  as  a  foot  rule  is  employed  as  a  meature  of  extcnfion. 
During  any  obferved  operation,  as  often  as  this  event 
is  accorapiilhed,  fo  often  is  it  fuppofcd  that  the  time  of 
the  operation  contains  this  unit.  While  a  heavy  body 
falls  i6  feet,  a  pendulum,  39^  inches  long,  makes  one 
vibration  •,  but  it  makes  three  ^•ibrations,  \vhile  the 
fame  body  falls  144  feet.  It  is  therefore  laid  that  the 
time  of  a  body  falhng  144  feet,  is  thrice  as  great  as 
the  time  of  falling  1 6  feet. 
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6.  Between  the  affeftions  of  time  and  fpace,  there    Motion.  — 
is  an  obvious  aijalogy  ;  and  hence  jii  moft   languages  » 

the  fame  words  are  employed  to  exprcls  the   affeiiUons ,"    ,^J 
of  both.     Thus  it  is  th.it  time  may  be  rcprcfcnted  l>y  the  anic. 
lines  and  meafured  by  motion  ;  fince  uniform  motion  istionsof 
the  fimplcll  fucceflion  of  events  that  can  be  conceived,  ''■"'  '"'<l 
In  the  order  of  (ituation,  all  things  arc  placed  in  fpace.  '''"■'■■ 
In  the  order  of  fuccelTion  all  events  hajipen  in  time. 

Having  made  thele  preliminary  oblervations,  wc  pro- 
pofe  to  divide  the  following  treatife  into  two  parts.  In 
the  firll,  we  (hall  conildcr  motion  iit  general.  In  the 
fecond,  we  fliall  treat  of  moving  forces,  or  of  t/i/iiti* 


PART  I.     O  F    M  O  T  I  O  N. 


BEFORE  we  enter  on  the  confideration  of  the  dif- 
ferent kinds  of  motion,  it  may  be  neceffary  to  notice 
fome  general  circumftances  regarding  it. 
No  motion        j.   It  is  impoflible  to  conceive  that  any  motion  can 
inftanta-      jjg  inllantaneous.       A   moving  body,  in   pafTmg   from 
Jieous.  ^^^  beginning  to  the  end  of  its  path,  mull  pafs  through 

all  the  intermediate  points.  Now  to  fuppole  the  mo- 
tion along  even  the  raoft  minute  portions  of  the  fpace 
paffed  through  inftantaneous,  is  to  fuppofe  that  themo- 
^ang  body  is  in  every  intervening  point  at  the  fame  in- 
ftant  ;  which  is  impoflible. 
Abfolute  8.  Relative  motion  is  the  change  of  fituation  with 

and  relative  regard  to  other  objefts.     Abfolute  motion  is  the  change 
mo  ion.        ^£  JJ^J(■QJ^{g  place.     Thefe  two  motions,  it  may  be  ob- 
ferved, may  not  only  be  different,  but  even  contrary  to 
each  other.    From  the  relative  motions  of  things  which 
are  the  dliTerences   of  their  abfolute  motions,  we  can- 
not find  out  what   are   the   abfolute  motions.      It  is  of- 
ten a  fubjeft  of  elaborate  and  intricate  inveftlgation  to 
difcover  and  detemiine  the  abfolute  motions,  by  means 
of  obferving  the  relative  motions. 
Oviantity  of      9.  The  affections  or  circumllanccs  of  motion  are  va- 
aiotion.       rious  isith  regard  to  its  quantity  and  its  direftion.  That 
affection  of  motion  by  which  the  quantity  is  determin- 
ed, is  called  velacltij.     The  length  of  the  line,  which 
is  uniiomilv  delcrlbed  or  paflTed  over  dining  fome  given 
portion  or  unit  of  time,  Is  the   proper  raeafure  of  this 
velocity.     When  a  Ihip  fails  fix  miles  per  hour,  (lie  de- 
fcribes  a  length  of  line  equal  to  fix  miles  in  the  fpace  of 
a  given  portion  or  unit  of  time,  namely,  the  hour ;  and 
thus  the  velocity  of  the  ihip  is  faid  to  be  afcertained. 
DireiHon  10.  Another  affeftion  or  circumftance  of  motion  Is 

of  motion,  its  direSlion.  This  is  the  politlon  of  the  llralght  line 
along  ivhich  the  motion  is  performed.  The  ftraight 
line  which  a  body  defcribes  or  tends  to  defcribe  is  call- 
ed Its  direclion.  The  motion  is  faid  to  be  in  the  direc- 
tion AB  fig.  I.  v\hen  the  body  moved  paffes  along 
the  line  AB  from  A  to  B.  In  common  language,  it 
Is  not  unufual  to  exprefs  the  direftlon  of  motion  in  a 
manner  quite  the  reverie  of  this.  We  have  an  in- 
ftance  of  this  kind  in  fpeaking  of  the  direclion  of  the 
winds.  A  current  of  air  or  wind  which  moves  eaft- 
ward  is  faid  to  be  a  -iveftcrly  wind,  deriving  its  name 
from  the  point  or  quarter  from  which  it  proceeds,  not 
as  in  other  cafes,  and  in  ftrift  e-xprelTion,  from  the 
point  to  ivhich  it  is  direftcd. 


1 1 .  Motions  are  of  different  kinds.  They  are  either  RecftUineaS 
reftiUncul,  defleAed,  or  curvilineal.  In  a  rei51IIii>eal  """'o"- 
motion  the  direction  remains  unchanged  during  the 
whole  tiine  that  the  motion  is  continued,  as  when  a 
body  moves  from  A  to  B  fig.  I .  In  a  deflefted  mo-  Dcfle(fleit, 
tion  it  is  performed  along  two  contiguous  rtraight  lines 
in  fucceflion.  Thus  if  a  body  moves  from  A  to  B 
fig.  2.  and  at  the  point  B  its  direftion  is  changed  from 
that  of  AD  to  BC  ;  this  change  has  been  called  «'r- 
JleBion,  the  quantity  of  ^vhich  may  be  meafured  either 
by  the  angle  DEC,  or  by  a  line  DC  drawn  from  the 
point  D  to  which  the  body  would  have  arrived  In  the 
fame  time,  if  its  motion  had  remained  unchanged,  in 
which  it  has  aitually  reached  the  point  C.  When  a 
body  In  moving  along  delcribes  the  fides  of  a  polygon, 
the  defleftions  are  repeated,  with  the  intervention  of 
imdeflecled  motions.  In  curvilineal  motion  the  devia- "'■'f^''''"^^'- 
tion  and  defleftion  are  fuppofed  to  be  continual.  Con- 
tinual deflei5fion  therefore  conftitutes  curvilineal  mo- 
tion. Let  the  motion  be  performed  along  a  curve  line 
ABCDE  (fig.  3.),  the  direction  is  continually  chan- 
ging. When  the  body  is  in  the  point  C  the  direflion 
is  that  of  the  tangent  CF;  becaufe  this  direftion  alone 
lies  between  any  pair  of  polygonal  direftions,  inch  as 
CE  and  Cfl,  or  CB  and  CD,  however  near  the  points 
A  and  E,  or  B  and  D,  are  taken  to  the  point  C. 

I  2.  Motions  have  been  divided  into  uniform  motions,  Divifion  of  " 
variable,  compound,  and  curvtiinea/.     Thefe   'we   fliall  'UJtions. 
conlidcr  feparately  in  the  following  fecHons. 

Spxt.  I.    Of  Uniform  Motion. 

13.  It  Is  of  great  importance  in  mechanical  dlfquifi-Imporianc: 
tlons,  to  have  the  characters  of  uniform  or  imchanged  "'  '"^*, 
motion  fixed,     ror  in  our  conceptions   01  motion  '"f,f  „niJo,n-[ 
general,  in  which  we  do  not  tuni  the  attention  to  its„,(juoii. 
alterations,  the  motion  Is  fuppofed  to  be  equable  and 
reftilineal.     By  the  deviations  from  fuch  motion  only 

can  we  determine  the  marks  and  meafures  of  all 
changes  ;  and  hence  alfo  we  ate  to  obtain  the  meafures 
of  all  changing  caufes,  or  in  other  words  of  tlie  me- 
chanical powers  of  nature. 

Proposition  I. 

14.  In  uniform  motions,  the  velcciiie!  are  in  the prQ~ 
portions  of  the  fpaces  dfcribed  in  the  fame  or  in  equal 
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limes ;  or  as  It  is  fometimes  expreffed,  The  velocities  are 
proporHona/  to  t/iej'/>iices  dejcril  cd  in  equal  times. 

The  fpaces  delcribed  are  ihe  mcahircs  of  the  velo- 
cities, and  things  are  proportional  to  their  mealurefi. 
Let  the  fpaces  defcribed  in  the  time  T,  be  reprefcnted 
by  S  and  s,  and  let  the  velocities  be  reprelented  by 
V  and  V.  We  have  the  analogy  V  :  i/  =:  S  :  j'.  Or, 
as  it  may  be  expreffed  by  the  proportional  equation 
,v^  s. 

Prop.  II. 

15.  In  uniform  motions  with  equal  velocities,  the  times 
are  in  the  proportion  of  the  fpaces  defcribed  during  their 
currencij.  Or,  as  it  is  alio  expreffed.  The  times  are 
proportional  to  the  fpaces  defcribed  "with  equal  velocities. 

For  in  uniform  motions,  equal  fpaces  are  defcribed 
in  equal  times.     The  fucceflive  portions  of  time  there- 

•^ore  are  equal,  in  which  equal  fpaces  are  defcribed  in 
fucceffion  ;  and  the  fums  of  the  equal  times  mull  be 
proportional  to  the-correfponding  iums  of  equal  fpaces. 
In  all  cafes,  therefore,  which  are  fufceptible  of  being 

.reprefented  by  numbers,  this  propofition  is  evident. 
And  it  may  be  extended  to  all  other  cafes,  in  a  way 
fimilar  to  that  in  which  Euclid  has  demonftrated  that 
triangles  of  equal  bafes  are  in  the  proportion  of  their 
bafes. 

16.  As  proportion  can  only  take  place  between 
quantities  of  the  fame  kind,  all  that  is  to  be  under- 
ilood  by  the-expreffions  in  the  above  proportions,  which 
are  far  from  being  accurate,  is,  that  the  proportions  of 
the  velocities  and  the  times  are  the  lame  with  the  pro- 
portions of  the  fpaces.  For  as  fpace  and  time  are 
quantities  of  a  different  nature,  it  is  evident  that  we 
cannot  divide  fpace  by  time.  Thus  when  it  Is  faid  that 
ihe  velocities  are  as  the  fpaces  divided  by  the  times,  it 
is  an  abridged  mode  of  expreffion,  which  fignifies  that 
the  velocities  are  as  the  relations  of  the  ipaces  to  the 
fame  common  meafure,  divided  by  the  relations  of 
the  times  to  the  fame  meafure.  Thus,  for  example,  if 
\ve  take  a  foot  for  the  meafure  of  the  fpaces,  and  a 
minute  for  the  meafure  of  the  times,  the  velocities  of 
two  bodies  which  move  uniformly,  are  to  each  other 
.as  the  number  of  feet  defcribed,  divided  by  the  num- 
ber of  minutes  ;vhich  the  bodies  require  to  defcribe  the 
portion  of  fpace  paffed  through,  and  not  as  the  ^eet  di- 
vided by  the  minutes. 

Uniform  I  y.  Hence  it  Is  that   uniform   motion   is   univerfally 

raoticn  a  employed  as  a  meafure  of  time.  But  it  is  often  difli- 
of  time  ^^^  ^°  '^'"^  °^^  whether  the  motion  which  Is  propofed 
for  the  meafure  of  time  be  perfeflly  uniform.  What 
then  are  the  means  to  afcertain  this  ?  To  this  it  may 
be  anfivered  that  there  is  no  motion  ^vhicTi  is  not  uni- 
form, the  law  of  which  we  can  determine  exacilly  ,  fo 
that  this  difficulty  only  proves  that  we  cannot  afcertain 
the  relation  of  the  parts  of  time  with  mathematical 
precifion  ;  but  it  does  not  follow  that  uniform  motion 
from  its  nature  may  not  be  tlie  firil  and  limpleft  mea- 
fure. And  having  no  lliictly  acx:urate  meafure  of 
time,  we  endeavour  to  difcover  the  meafure  which 
comes  nearell  in  the  motions  which  approach  neareil  to 
Method  of  uni'ormity. 

afcei.a^.  jg_  There  are  three  ways  by  ■which  it  may  be  afcer- 

,iig  when  a  j^jjej  ^i^^^  3  motion  is  nearly  uniform,  i.  When  the 
nearly  uni-  nio\ing  body  defcribes  equal  fpaces  in  times  which  we 
f  jriu.  judge  to  be   equal  j   and  we   can   determine   that   the 


times  are  equal,  after  having  obferved  from  repeated 
experience  that  fimilar  eifents  take  place  in  the  fame 
times.  Thus  we  conclude  th.at  the  times  which  the 
fame  clepfydra  requires  to  be  emptied  are  etjual ;  fo  alfo 
the  times  in  \vhich  the  fame  quantity  of  land  runs  in  the 
fandglafs ;  the  times  in  which  the  lliado^v  moves  over 
the  fame  fpace  on  the  fundial ;  the  times  of  the  fame 
number  of  vibrations  of  a  pendulum  of  the  fame 
length  ;  and  the  times  of  the  revolution  of  the  heaven- 
ly bodies  through  the  fame  Ipaces  are  equal.  If  then 
it  is  foiuid  by  obfervation  that  a  body  during  the  fame 
times  paffes  over  equal  ipaces,  we  conclude  that  the 
motion  is  uniform.  2.  Another  method  of  alcerlainlng 
hoiv  far  any  motion  is  uniform,  is  when  the  effedi  of  tlie 
accelerating  or  retarding  caufe,  if  fucli  operate,  is  Imper- 
ceptible. It  Is  by  combining  thefe  two  methods  that 
we  conclude  the  motion  of  the  earth  round  Its  axis  to  be 
uniform  ;  and  this  inference  Is  not  only  not  oppofed  by 
any  of  the  celellial  phenomena,  but  feems  to  be  in  per- 
feft  accord  with  them.  3.  By  a  third  method  of  deter- 
mining the  uniformity  of  any  motion,  we  compare  h 
with  others ;  and  when  the  lame  law  is  obferved  in 
both  the  one  and  the  other,  we  may  conclude  that  the 
motion  compared  is  uniform.  Thus  if  leveral  bodies 
move  at  fuch  a  rate  that  the  fpaces  defcribed  in  the 
fame  time  are  always  to  each  other,  either  precifely  or 
very  nearly  fo,  In  the  fame  ratio,  the  motion  of  thefe 
bodies,  we  conclude.  Is  either  precifely,  or  at  leaft  very 
nearly  uniform.  For  if  a  body  A  ^vhich  moves  uni- 
formly paffes  through  the  fpace  E  during  the  time  T 
taken  at  pleafure,  and  another  body  B  alfo  moving  uni- 
formly, paffes  through  the  fpace  e;  during  the  fame 
time  T,  the  relation  of  the  fpaces  E,  e  will  be  always 
the  fame,  whether  the  two  bodies  have  begun  to  move 
in  the  fame  or  in  different  inllants ;  and  It  is  only  to 
uniform  motion  that  this  property  belongs.  Where- 
fore If  we  divide  the  time  into  parts,  whether  equal  or 
unequal,  and  If  It  be  obferved  that  the  fpaces  paffed 
through  by  two  bodies  during  one  part  of  the  time, 
are  always  In  the  fame  relation,  the  greater  the  num- 
ber the  parts  of  the  time  taken,  the  more  there  is  rea- 
fon  to  conclude  that  the  motion  of  each  body  is  uni- 
form. None  of  thefe  methods,  it  has  been  obferved, 
poffeffes  geometrical  precifion  ;  but  they  are  fufhcient, 
elpecially  when  they  are  repeated  and  taken  together, 
to  afford  a  fatlsfaftory  conclufion,  if  not  with  regard 
to  abfolute  uniformity  of  motion,  at  leaft  with  regard 
to  a  near  approximation  to  unltorm  motion. 

Prof.  III. 

19.  /«  uniform  motions,  the  fpaces  defcribed  are  in  the 
compound  ratio  of  the  velocities  and  the  ratio  of  the  times. 
This  propofition  is  frequently  expreffed  otherwile  thus  ; 
The  fpaces  defcribed  with  an  uniform  motion  are  propor- 
tional to  the  produBs  of  the  times  and  the  velocities  :  Or 
otherwife  thus  ;  The  fpaces  defcribed  ivith  a  uniform 
motion  are  proportional  to  the  reSangles  of  the  times 
end  the  velocities. 

For  let  S  be  the  fpace  defcjlbed  with  the  velocity  V, 
In  the  time  T,  and  let  s  be  the  fpace  delcribed  with 
the  velocity  21,  in  the  time  /.  Let  another  fpace  Z  be 
defcribed  in  the  time  T  ivlth  the  velocity  v. 

Then  by  propofition  iff  ive  have  S  :  Z  =.  V  :  %>, 
And  by  propoffllon  2d  Z  :  j'  =:  T  :  /. 

By 
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Variable    jBy  compofition  tif  rfttios  tlierefore  (or  by  VI.  23.  Eu- 
^ Motions^  ^j;d)^  ,ye  h^.^e  =:VxT:'i'X'=SxZ:.fXZ)  that  is, 

Tlie  above  are  all  equivalent  expreflions  vliicb  are 
dcmonftrated  by  the  fame  compofition  of  ratios.  The 
produAs  or  reftangles  of  the  times  and  velocities,  are 
the  produfts  of  numbers  which  are  as  the  times,  raul- 
liplied  by  numbers  which  are  as  the  velocities ;  or  the 
rectangles  whofe  bafcs  are  as  the  times,  and  whofe 
heights  are  as  the  velocities. 

COROLLART. 

50.  If  the  /paces  defcrihed  in  two  uni/orm  motions  be 
equal,  the  velocities  are  in  the  reciprocal  proportion  of 
the  times^ 

For  in  this  cafe  the  produfts  VT  and  v  t  are  equal, 

and  therefore  V  :  «=; :  T,  or  V  :  v=-=t  :  -•     Or,  be- 

caufe  the  redangles  AC,  DF  (fig.  4.)  are  in  this  cafe 
equal,  %ve  have  (by  VI.  14.  Euclid)  AB  :  BF=BD  ; 
BC,  that  is  V  <  v=t :  T. 

Prop.  IV. 

21 .  /n  uniform  motions,  the  times  are  ds  the  Jpaces, 
JireSlly,  and  es  the  velocities,  inverfely. 

For  by  Prop.  III.      %  :  s  =  VT -.-vt^, 
Therefore,  ?,v  t  ■=  j VT, 

T:t-%v:sV. 


And, 
Oi, 
Aad, 


Prop.  V. 


22.  In  iniform   motions,   the  velocities  are  as  the 
Jpaces,  direSly,  and  as  the  times,  inverfely. 


For  by  Prop,  IV. 
Thaefore 

Or, 

Ind 


Si./=:j-VT, 
V:t.  =  S/:xT. 

tr  S      J- 

■  t 


23.  The  values  of  the  refults  ■of  thefe  propofitions 
,4re  not  clanged  by  the  abfolute  magnitudes  of  the 
fpace  and  time,  if  both  are  changed  in  the  fame  ratio. 


The  value  of 


1 2  feet 


or  of 


8  feet 


IS  the  fame  with 


24"    •  16" 

half  a  foa  per  fecond.  Therefore,  if  s'  be  the  ex- 
preffion  O.  an  extremely  minute  portion  of  fpace  de- 
scribed vith  this  velocity  in  the  fmall  portion  of  time 

i,  tbe  ■'elocity  v  is  ftill  accurately  expreffed  by  — 

y 
And  tfe  accurate  expreffion  of  the  time  /'  is  -. 

V 

Sect.  II.  Of  Variahle  Motions. 

Motions  ob-  24.  In  obferving  the  phenomena  of  nature,  it  rarely 
lervfd  10  happeis  that  the  motions  to  which  our  attention  is  di- 
lirelv  uni  rec>el  are  perfedly  uniform,  Thefe  motions,  however, 
form.       '       V.L,  VIL  Part  IL 
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we  difliniSlly  concei^'e,  with  all  tlicir  properties  •,  and 
it  is  obvloully  of  the  utmofl  importance  that  all  the  , 
deviations  from  unliorm  motions  be  clearly  undcrllood  ; 
becaufe  tlieie  deviations  afford  the  only  marks  ami 
meafures  of  the  variations,  and  therefore  ot  the  caulcs 
whic^i  produce  thefe  changes. 

25.  When  a  body  continues  to  move  uniformly  iix 
the  lame  direftion,  its  motion,  or  circumllances  with 
refpeft  to  motion,  have  fuffered  no  change.  The  con- 
dition of  that  body,  therefore,  muft  be  allowed  to  be 
the  fame  in  any  tivo  portions  of  its  path,  wliatevcr  the 
dillance  of  thefe  portions  may  be.  And  becaule  a 
change  of  place  is  involved  in  the  very  conception  of 
motion,  the.  difference  of  place  does  not  imply  any 
change.  Two  bodies,  therefore,  moving  with  the  fame 
velocity  in  this  patli,  or  in  tvvo  lines  parallel  to  it,  their 
condition  in  refpeft  of  motion  mull  be  allowed  to  be 
the  fame.     Their  direftion  is  the  fame,  and  their  rate  , 

of  motion  is  the  fame.     The  velocity,  therefore,  and  Ve^oci^ 
the   direction   of  a  body,   are   the  only  circumllances  ^      ""ee- 
which  feem  to  enter  into  our  conception  of  the  Hate  of  ^'"j^.^  ^Jj 
a  body,  in  rcfpcft  of  motion.     Changes  either  in  the  in'tnotioiir 
velocity,  or  in  the  direftion,  or  ui  both  of  thefe  circura- 
ftances,  include   all  the  changes  of  which  this  condi- 
tion is  fufceptible.     Let   us  no^v  confider  the  firll  of 
thefe  changes,  namely,  changes  of  velocity. 

Of  Accelerated  and  Retarded  Motions. 

5.6.  It  has  been  ap:ertained  by  experiment  and  ob- 
fervation,  that  a  ftone  in  falling  is  carried  downivard 
with  greater  rapidity  in  every  lucceflive  period  of  its 
fall.  During  the  firft  fecond  it  falls  16  feet  ;  during 
the  next  it  falls  48  feet  ;  during  the  third,  it  falls  80 
feet  ;  during  the  fourth  it  falls  112  feet  ;  continuing 
to  fall,  during  every  fucceflive  fecond  3  2  feet  more 
than  during  the  preceding  fecond.  A  body  moving  iit 
this  manner  is  faid  to  have  an  accelerated  motion.  But 
if  a  body  be  projeiSed  perpendicularly  upvvards,  the 
very  reverfe  takes  place  in  the  circumftances  of  its  mo- 
tion. It  is  obferved  to  rife  with  a  motion  which  is 
continually  retarded.  Thefe  bodies  therefore  are  con- 
ceived to  be  in  every  fucceeding  inftant  in  different 
Hates  of  motion.  The  velocity  of  the  falling  body  is 
conceived  to  be  greater  in  a  certain  inftanl  than  in  any 
preceding  inftant ;  as,  for  example,  when  it  has  fallen 
144  feet  its  velocity  Is  faid  to  be  thrice  as  great  as 
when  it  has  fallen  only  16  feet.  But  this  inference  it 
is  evident  cannot  be  made  direftly  by  comparing  the 
fpaces  defcribed  in  the  following  moments  ;  for  in  thefe 
it  falls  112  and  48  feet ;  or  by  comparing  the  fpaces 
immediately  preceding  ;  for  in  thefe  the  body  fell  80 
and  16  feet.  But  in  this  expreffion  it  is  fuppofed  that 
the  variable  condition  of  a  body,  called  its  velocity,  is, 
in  every  inltant  fufceptible  of  an  accurate  meafure;  and 
yet  in  no  moment,  ho^vever  Ihort,  docs  the  body  de^ 
fcribe  uniformly  a  fpace  which  can  be  taken  as  the 
meafure  of  its  velocity  at  the  beginning  of  that  mo- 
ment ,  becaufe  the  fpace  delcribed  in  any  moment  is 
too  great  for  meafurlng  the  velocity  at  the  beginning 
of  the  moment,  and  too  fmall  for  the  meafure  of  its  ve- 
locity at  the  end  of  it.  Till  however  fucli  a  meafure 
is  obtained,  the  mechanical  condition  of  the  body  is  not 
kno'i\'n. 

27.   But    in   a    continually   accelerated  motion,   no 

fuch  meafure  can  be  obtained.     No  fpace  is  dcfcrib- 
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cd  ill  an  inllant  ;  for  tills  requires  time.  In  that  in- 
ftant,  however,  the  body  pofleflcs  what  has  been  called 
a  potential  velocity,  that  is,  a  certain  tendency  or  de- 
termination, which  remaining  unchanged,  caufes  it  to 
defcribe  a  certain  fpace  uniformly  during  fonie  aflign- 
able  portion  of  time.  At  another  inllant  it  has  another 
determination,  by  which,  if  it  be  not  changed,  another 
fpace  would  be  uniformly  defcribed  in  an  equal  portion 
of  lime.  Now  it  is  in  the  difference  of  thofe  two  de- 
terminations that  its  difference  of  mechanical  condition 
confills.  The  marks  and  meafures  of  thefe  determina- 
tions are  kno\\Ti  from  the  fpaces  which  would  be  uni- 
formly defcribed.  Thefe  therefore  muft  be  carefully 
invedigated  as  the  meafiires  of  the  velocities  ;  and  the 
proportions  of  thefe  fpaces  are  to  be  taken  as  the  pro- 
portions of  the  velocities. 

Prof.  VI, 

-  28.  Let  the  Jlraigh  line  ABD  (fig.  5.)  he  defcribed 
with  a  motion  continually  varied,  it  is  required  to  deter- 
mine tAe  proportion  of  the  velocity  in  the  point  A,  to  the 
velocity  in  any  other  point  C. 

Let  the  right  line  ab  d,  reprefent  the  time  of  this 
Biotion  along  the  path  AD,  fo  that  the  points  a,  b,  c,  d, 
may  denote  the  inilants  of  the  moving  body  being  in 
A,  B,  C,  D,  and  the  portions  ah,  he,  c d,  may  ex- 
prefs  the  times  of  defcribing  AB,  BC,  CD,  that  is, 
may  be  in  the  proportion  of  thofe  times  ;  and  let  a  e, 
perpendicular  to  a  d,  exprefs  the  velocity  of  the  moving 
body  at  the  inftant  a,  or  in  the  point  A.  Let  eg  h  he 
a  line,  fo  related  to  the  axis  a  d,  that  the  areas  a  bfe, 
bcgf,  cdhg,  comprehended  between  the  ordinates 
*^  ^1  ^fi  ^  Si  ^^1  '^  perpendicular  to  ad,  may  be 
proportional  to  the  fpaces  AB,  BC,  CD,  defcribed  in 
the  times  a  h,h  c,e  d,  and  let  this  relation  hold  in  eve- 
ry part  of  the  figure.  Then  the  velocity  in  A  is  to 
the  velocity  in  B,  or  C,  or  D,  as  a  f  to  hf  or  eg,  or 
dh.  Or  it  may  be  expreffed  in  other  words.  If  the  ab- 
fciffa  a  d,  of  a  curve  e  g  h,  be  proportional  to  the  time  of 
tiny  motion,  and  the  areas  interrupted  by  parallel  ordi- 
nates be  proportional  to  the  fpaces  defcribed,  the  velocities 
ere  proportional  to  thofe  ordinates. 

Make  b  c  and  c  d  equal,  fo  as  to  reprefent  very  fmall 
and  equal  moments  of  time,  and  make  p  a  equal  to 
one  of  them.  Complete  the  reftangle  p  a  e  q.  This 
will  reprefent  the  fpace  uniformly  defcribed  in  the  mo- 
ment/) a,  with  the  velocity  ae  (Propof.  3.)  Let  PA 
be  that  portion  of  fpace  thus  uniformly  defcribed  in  the 
moment  p  a.  Let  the  lines  /  m,  h  n,  parallel  to  a  d, 
make  the  reftangles  he  mi,  and  c  d  n  k,  refpe(Etively 
equal  to  the  areas  b c gf,  and  cdhg.  If  the  motions 
along  the  fpaces  PA  and  BC  had  been  uniform,  the 
■velocities  would  have  been  proportional  to  the  fpaces 
defcribed  (Propof.  1.)  becaufe  the  {times  pa,  and  be 
are  equal.  That  is,  the  velocity  in  A  would  be  to 
the  velocity  in  C,  as  the  re£langle  p  a  e  q  X.o  the  area 
b  c  gf,  that  is,  as  p  a  e  q  to  b  c  m  i,  that  is,  as  the  bafe 
fl  e  to  the  bafe  c  m,  becaufe  the  altitudes  p  a  and  b  c 
are  equal. 

But  the  motion  along  the  line  BC  is  not  reprefented 
«s  uniform  ;  for  the  line  fg  h  diverges  from  the  axis 
b  d,  the  ordinate  eg  being  greater  than  bf.  And 
therefore  the  fpaces  meafured  by  thefe  areas  increafe 
fefter  than  the  times ;  and  thus  the  figure  reprefents  an 
accelerated  motion.   Therefore  the  velocity  with  which 


BC  would  be  uniformly  defcribed  (furing  the  moment  Variable 
b  c,  is  lefs  than  the  velocity  at  the  end  of  that  moment,  J^'ot'On'- 
that  is,   at  the  inllant  c,  or  in  the  point  C  of  the  path  j  ' 

and  therefore  it  muft  be  reprefenttid  aiid  meafured  by  a 
line  greater  than  cm. 

Ill  the  fame  maimer  it  is  proved  that  c  k  reprefents 
and  meafures  the  velocity  with  which  CD  would  be 
uniformly  defcribed  during  the  moment  c  d.  And 
therefore,  fmce  the  motion  along  CD  is  alfo  accelerat- 
ed, the  velocity  at  the  beginning  of  that  moment  is  lefs 
than  the  velocity  with  which  it  would  be  uniformly  de- 
fcribed in  the  fame  time,  and  muft  be  reprefented  by  a 
line  lefs  than  c  i. 

Therefore  the  velocity  in  A,  is  to  that  in  C,  in  a 
lefs  ratio  than  that  oi  a  e  to  c  tn,  but  in  a  greater  ratio 
tlian  that  of  a  e  to  c  k.  But  in  this  cafe,  as  long  as 
the  inftant  b  is  prior,  and  d pofterior,  to  the  inff ant  c,  cm 
is  lefs,  and  c  k  is  greater,  than  eg.  Therefore  the  velo- 
city in  A  is  to  that  in  C  in  a  ratio  that  is  greater 
than  any  ratio  lefs  than  that  of  a  f  to  eg.  And,  con- 
fequently  the  velocity  iii  A  is  to  that  in  C,  as  a  e 
to  eg. 

It  may  be  proved  in  the  fame  way,  with  refpeft  to 
the  velocity  in  any  other  point  D ;  and  therefore  the 
propofition  may  be  confidered  as  demonftrated.  And 
had  the  motion. along  BCD,  inftead  of  being  accelera- 
ted as  in  this  cafe,  been  retarded,  the  lame  reafoning 
would  flill  apply. 

Corollaries. 

29.  Cor.  I.  The  velocities  in  different  points  of  the 
path  AD,  are  in  the  ultimate  ratio  of  the  jpaces  defcrib- 
ed in  equal  fmall  moments  of  time.  Dra^  g  0  parallel 
to  a  d.  Then  the  velocity  in  the  inftant  a,  is  to  that 
in  the  intlant  c,  as  a  f  to  eg,  that  is,  as  the  reftangle 
pe  to  the  reftangle  c 0,  that  is,  2.% p  a  1  q  to  cdhg, 
nearly.  As  the  moments  are  diminilhel,  the  differ- 
ence g  0  h  between  the  rectangles  c  g  0  d  aid  c  g  hd,  di- 
minifhes  nearly  in  the  duplicate  ratio  of  he  moment. 
If  then  the  moment  be  taken  4 ,  yi  or  f  of  r  d,  the 
error  goh  is  diminifhed  to  \,  \,  or  f'o  •  tie  corollary 
is  now  manifeft;  for  the  ultimate  ratio  if  cgod  to 
eg  hdis  the  ratio  of  equality.  That  is,  the  velocity  in 
A  is  to  that  in  C,  in  the  ultimate  ratio  o;'  PA  to  BC 
defcribed  in  equal   fmall  moments. 

There  are  many  cafes  in  which  the  fpaces  defcribed 
in  very  frnall  moments  can  be  meafured,  md  yet  the 
ultimate  ratio  cannot  be  afcertained.  Thefe  fpaces 
muft  then  be  taken  as  meafures  of  the  velocity.  And 
by  taking  half  the  fum  of  the  fpaces  BC  aid  CD,  for 
the  meafurc  of  the  velocity  in  the  point  C  the  error 
is  almofl  reduced  to  nothing. 

30.  Cor.  2.  The  momentary  increments  of  the  fpacet 
defcribed,  are  in  the  compound  ratio  of  the  velo-ities,  and 
the  ultimate  ratio  of  the  moments. 

For  the  increments  PA,  CD  are  as  the  nftangles 
/>  f  and  c  0  ultimately,  (Propof.  3.);  and  thef;  are  in 
the  compound  ratio  of  the  bafe  a  e,  to  the  bafei/o,  and 
the  ultimate  ratio  of  the  altitude  p  a,  to  the  altitude 
c  d.  This  may  be  expreffed  by  the  proportiond  equa- 
tion s  zt:  vJ. 

3 1 .  Confequently  v  =  i- ,  and  /-£-  -.    The  equation 
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.  £  feeai  to  be 

thofe  in  (23),  but  there  the  fmall  fpace  /  was  defcrib- 
ed  uniformly,  and  the  equations  were  abfolute.  In 
<?o  and  i^,  s  does  not  reprefent  a  fpace  liniformly  de- 
fcribed.  But  S  :  J-  expreffes  the  ultimate  ratio  of  S'  to  s' 
when  they  Krc  diminilhed  continually,  and  vanifli  to- 
gether. Therefore  the  meaning  of  the  equation 
i=  vt  is,  that  the  ultimate  ratio  of  S'  to  /,  is  the  fame 
with  that  of  VT'  to  vt'. 

3  2.  The  following  is  the  converfe  of  this  propofi- 
tion. 

If  the  abfclffa  ad  of  the  line  e  f  h,  reprefent  the  time 
of  a  motion  along  the  line  ABD,  and  if  the  ordinate! 
a  e,  b  f ,  eg,  &c.  be  as  the  velocities  in  the  points  A, 
B,  C,  &c.  then  the  areas  are  as  the  fpaces  defcribed. 
This  is  proved  by  an  indireft  demonllration,  thus  : 

For  if  the  fpaces  AB,  AD,  be  not  proportional  to 
the  areas  a  bfe,  a  d  h  e,  they  mull  be  proportional  to 
fome  other,  a  bf  e,  ad  h'  e,  of  another  line  ef  h',  paf- 
fing  through  f.  AfTuming  this  to  be  true,  then  (by 
Propof.  6.)  the  velocity  in  A  is  to  that  in  B,  as  a  f  to 
if.     Therefore  a  e  :  bfz=a  e  :  bf,  which  is  abfurd. 

33.  The  relation  between  the  fpace  defcribed  and  the 
time  which  elapfes  is  the  only  immediate  obfervation  to 
be  made  on  thefe  variable  motions.  By  means  of  the 
foregoing  propofitions,  the  mechanical  condition  of  the 
body,  or  rather  the  effefl  and  meafure  of  this  condi- 
tion, denominated  velociti/,  is  inferred.  The  fame  in- 
ference is  made  in  anotlier  way.  Sir  Ifaac  Newton 
often  reprefents  the  uniform  lapfe  of  time  by  the  uni- 
form increafe  of  an  area  during  the  motion  along  the 
line  taken  for  the  abfcifla.  The  velocities  or  determi- 
nations to  motion  in  the  different  points  of  this  line, 
are  inverfely  proportional  to  the  ordinates  of  the  curve 
which  bounds  this  area. 

Along  the  ftraight  line  AD,  (fig.  6.)  let  a  point 
move  inth  a  motion  any  how  continually  changed,  and 
let  the  curve  line  LIH  be  fo  related  to  AD,  that 
the  area  LICB  is  to  the  area  LHDB  as  the  time 
of  moving  along  EC  to  that  of  moving  along  BD. 
Let  this  be  true  in  every  point  of  the  line  AD.  Let 
C  c,  D  d,  be  two  very  linall  fpaces  defcribed  in  equal 
times,  dra^v  the  ordinates  : V,  h  d,  and  draw  /  i,  hi 
perpendicular  to  IC,  HD. 

The  areas  IC  c  i,  and  HD  d  h  muft  be  equnl,  be- 
eaufe  they  reprefent  equal  moments  of  time.  It  is  evi- 
dent alfo,  that  as  the  fpaces  C  c  and  D  d  are  continually 
diminilhed,  the  ratio  of  IC  c  i  and  HD  d  h  to  the  rect- 
angles k  Q  c  i  and  IT>  d  h  continually  approximates  to 
that  of  equality,  and  that  the  ratio  of  equality  is  the 
limiting  or  ultimate  ratio.  Since  therefore,  the  areas 
IC  c  i  a?id  KD  d h  are  equal,  the  reftangles  tCci 
and  IDdh  are  ultimately  in  the  ratio  of  equality. 
Therefore  their  bales  ;  c  and  h  d  are  inverfely  as  their 
altitudes  Cc  and  H  d,  that  is,  ic:  hd=:Dd:  Cc. 
Eut  as  C  c  and  D  d  are  defcribed  in  equal  times,  they 
are  ultimately  as  the  velocities  in  c  and  d  (29).  There- 
fore I  c  and  h  d,  are  inverfely  as  the  velocities  in  c  and 
d.  And  as  the  fame  reafoning  may  be  applied  to  every 
|)oint  of  the  abfcilTa,  the  propofition  is  demonftrated. 

34.  In  all  cafes,  then,  in  which  the  relation  be- 
tween the  fpaces  defcribed,  and  the  times  elapfed  can 
be  difcovered  by  obfervation,  we  dlfcover  Uie  mechani- 


cal condition  of  the  moving  body,  or  its  velocity.     But  Variable 
in  the  practical  application  of  thefe  conclufion';,  rccourfe   Motions.  ^ 
muft  always  be   had   to   arithmetical  conclufions  ;   and         ' 
the  indications  of  thefe  are  the   algebraic   fyrabols  of 
geometrical   reafonings.     Thus   any  ordinate  eg,   (fig. 
5.)  is  reprefented  by  v,  and  the  portion  c  d  oi  the  ab- 
fcifla by  /,  and  the  area  c  dhg,  or  its  equal,  the  reft- 
angle  c  dog,  by  -Jt.    This  reftangle  then  being  as  the 
correfponding   portion  CD  of  the  line  of  motion,  and 
CD    being    reprefented  by  s,  we   have  the    equatiou 
s=:vt. 

35.  The  mathematical  confequences  of  thefe  repre- 
fentations  may  now  be  affumed  to  be  true  j  and  there- 
fore t=:~,  as  in  (23.)     Algebraic  fymbols  being  the 

reprefentations  of  arithmetical  operations,  they  repre- 
fent more  remotely  the  operations  of  geometry,  and  only 
becaufe  the  area  of  a  rectangle  is  analogous  to  the  pro- 
duft  of  numbers  which   are  proportional  to  its   fides. 

The  fymbol  fv  t  being  ufed  to  reprefent  the  fum  of  all 

thefe  rectangles,  expreffes  the  whole  area  a  d  h  e,  as 
well  as  the  whole  line  of  motion  AD  ;  and  the  equa- 
tion may  be  dated  jrr  fv  t.    In  like  manner   A    will 

be  equivalent  to  ft,  that  is,  to  t,  and  will  exprefs  the 
whole  time  a  d.     It  is  plain  too  that    s  reprefents  the 

ordinate  DH  of  the  line  LKIH  (fig.  6.)  becaufe  any 
portion  !>  d  oi  its  abfcifla,  is  properly  reprefented  by 
s,  and  the  ordinates  are  reciprocally  proportional  to 
the  velocities,  that  is,  are  proportional  to  the  quotients 
of  fome  conftant  number  divided  by  the  velocities,  and 

tlierefore  to  -.  And  as  t  is  reprefented  by  the  reft- 
angle -^Cf«,  which  is  alfo  reprefented  by  ^X-,  we 


have/rr-,  and  tzzl-,  as  above. 

-71  •'  1% 


36.  In  one  cafe  of  varied  motion,  when  the  line  efg  Ti 
(fig.  5.)  is  a  Itraight  line,  the  charatlers  are  very  par- 
ticular  and  ufeful.  Let  this  cafe  of  motion  be  repre- 
fented along  the  line  AD  (fig.  7.)  and  \ex  pa,  b  c,  c  d, 
reprefent  equal  moments  of  time,  in  ^vhich  the  moving 
body  defcribes  PA,  EC,  CD  ;  and  draw  fin,  g  n,  e  s, 
parallel  to  the  abfcifla  a  d.  No^v  it  is  evident  that 
mg,  and  n  h  are  equal,  or  that  equal  increments  of  ve- 
locity are  acquired  in  equal  times ;  e  q,  e  r,  e  s,  are  al- 
fo proportional  to  qf  r  g,  s  h,  and  therefore  the  incre- 
ments qf,  rg,  s  h,  of  velocity  are  proportional  to  the 
times  a  b,  a  c,  ad,  in  which  they  are  acquired.  This 
motion  may  very  properly  be  denominated  uniformly 
accelerated ;  for  here  the  velocity  increafes  in  the  fame 
ratio  with  the  times,  sad  equal  increments  are  acquired 
in  equal  times.  If  the  line  e  h  cut  the  abfcifl'a  in  v,  it 
will  reprefent  a  motion  uniformly  accelerated  from  reft, 
during  the  time  v  d,  and  thus  exhibit  the  relations 
between  the  fpaces,  velocities,  and  times  in  fuch  mo- 
tions. 

Hence  it.  follows  from  this  mode  of.  exprefling  thefe 
3  N  2  relation?, 


468 


DYNAMICS. 


FartL 


Variable    relitions  that  in  mtitiom  uniformly  accelerated  from  aflate 

Motions,    of  reft,  the  acquired  velocities  are  proportional  to  the  limes 

'         from  the  beginning  of  the  motion.  For  a  e,  bf,  eg,  dh,  re- 

prclent   the    velocities   gained   during   the   times   v  a, 

V  byVC,  V  d,  and  are  in  the  fame  proportion  with  thofe 

lines. 

3  "7. — I.  Alfo,  the  momentary  increments  of  velocity  ^ 
are  as  the  moments  in  which  they  are  acquired. 

2.  Alfo,  thefpaces  defcribed  from  the  beginning  of  the 
motion,  are  as  the  fquares  of  the  times. 

3.  Alfo,  the  increments  of  the  [paces  are  as  the  incre- 
ments of  the  fquares  of  the  times  ;  reckoning  from  the 
beginning  of  the  mutton. 

4.  Alfo,  thefpaces  defcribed  from  the  beginning  of 
the  motion,  are  as  the  fquares  of  the  acquired  velo- 
cities. 

5.  Alfo,  the  momentary  increments  of  the  [paces  are 
as  the  momentary  increments  of  tlie  fquares  of  tlie  velo- 
tilies. 

6.  Alfo,  thefpace  defcribed  during  any  portion  of  time 
by  a  motion  uniformly  accelerated  from  rej},  is  one-half 
o[  the  fpace  uniformly  defcribed  in  the  fame  time  "with 
the  fnal  velocity  of  the  accelerated  motion. 

7.  And  thefpace  defcribed  during  any  portion  of  the 
time  of  the  accelerated  motion,  is  equal  to  that  which 
ilsould  be  de[cribed  in  the  [ame  time  with  the  mean  be- 
tween the  veLcilies  at  the  beginning  and  end  of  this  por- 
tion oj  time. 

In  the  inveftjgation  of  all  other  varied  motions,  the 
properties  of  uniformly  accelerated  motion  Hated  above, 
will  be  found  extremely  uieful,  and  efpecially  in  cales 
where  approximation  only  can  be  eafily  obtained.  But 
for  the  fuller  illullration  of  thefe  properties  the  reader 
is  referred  to  Robifon's  Elements  of  Mechanical  Philo- 
fophy,  p.  38. 

38.  Suppofing  the  acceleration  to  be  alivays  the 
fame,  wc  conceive  of  this  conftancy,  that  in  equal 
times  there  are  equal  increments  of  velocity  ;  and  there- 
fore that  the  augmentations  of  velocity  are  proportion- 
al to  the  times  in  which  they  are  acquired.  That  ac- 
celeration then,  according  to  this  fuppoiition,  muft  be 
accounted  double,  or  triple,  &c.  where  the  velocity 
acquired  is  double  or  triple.  And,  acceleration  being 
conlidered  as  a  meafurable  quantity,  the  augmentation 
of  velocity  uniformly  acquired  in  any  given  time  is  its 
meafure. 

Corollary. 

39.  Therefore  accelerations  are  proportional  to  the 
f paces  de[cribed  in  equal  times,   with  motions  uniformly 

accelerated  from  a  fate  of  re/l.  For  in  this  cafe  the 
fpaces  are  the  halves  of  what  would  be  uniformly  de- 
fcribed in  the  fame  time  with  the  acquired  final  veloci- 
ties, and  are  therefore  proportional  to  thefe  velocities, 
or  to  the  accelerations,  fince  the  velocities  were  acqui- 
red in  equal  times. 

40.  It  is  then  faid,  that  accelerations  are  proportion- 
al to  the  increments  of  velocity  uniforynly  acquired,  di- 
reflly,  and  to  the  times  in  ivhich  they  are  acquired  in- 
verfely. 

V    « 

This  relation  between  acceleratitJh,  velocity,  and  time, 
is  alio  true,  in  uniformly  accelerated  motion,  with  re- 
fped  to  all  momeataty  clianges  of  velocity,  as  w«ll  as 


to  thofe  cafes  of  motion  pafllng  through  all  degrees  of  Variable 
velocity  from  nothing  to  the  final  magnitude  v.     For  J^'"^ 
the  velocity  increafing  at  the  fame  rate  with  the  time,         • 
we  have  v  :  v'z^t :  t' ;  and  v'  and  t'  exprefs  the  limulta- 
neous  increments  of  velocity  and  time. 

41.  But  if  the  augmentation  of  velocity  be  the  mea- 
fure of  the  acceleration,  and  therefore  proportional  to 
it,  and  if  in  uniformly  accelerated  motions,  the  veloci- 
ty increafes  at  the  fame  rate  with  the  times,  the  incre- 
ments of  velocity  are  as  the  accelerations  and  as  the 
times  jointly.     Hence  the  proportional  equation 

v:^  a  t, 
and    v':=  a  t'. 

42.  It  appears  from  C390»  that  when  the  velocity 
has  uniformly  increafed  from  nothing,  the  fpaces  de- 
fcribed in  equal  times  are  proper  meafures  ot  accelera- 
tion. And  in  (37. — 3.)  uniformly  accelerated  mo- 
tions, the  fpaces  are  as  the  fquaies  of  the  times.  There- 
fore, when   the   acceleration  continues  the   fame,  the 

fraftion  — -  mull  alfo  remain  of  the  fame  value,  and  a 


is  proportional  to 


And  therefore,    dcceleratiom 


are  proportional  to  the  fpaces  defcribed  with   a   motioTi 
uniformly   accelerated  from  rejiy  direBly,    and  to   the 
Jquares  of  the  times  irtverfely, 

AT..  And  fince  a  =:  -,  we  have  a  zz ;  but^/^rj, 

therefore  a  ~  — .     Therefore  we  have  another  mea- 

■     s 

fure  of  acceleration,  viz.  Accelerations  are  direiSly 
as  the  fquares  of  the  velocities,  and  inverfely  as  the 
fpaces  along  ivhich  the  velocities  are  uniformly  aug- 
mented. 

44.  But  when  the  fpaces  are  equal^we  have  o=-  v*, 
and  in  uniformly  accelerated  motions,  that  is,  when  a 
remains  conllant,  the  fpace  being  increaled  in  any  pro- 
portion, ii'  increales  in  the  lame  proportion  j  it  follows 
that  xi'  increafes  in  the  proportion  both  of  the  accele- 
ration and  of  the  fpace.  And  therefore,  in  general, 
we  have,  v^dzas.  And,  as  in  41,  42,  we  iliall  have 
v^  zz  aS,  and  V*—- v^±ia&  —  as,  ot  dz  S  —  s,  which 
may  be  thus  exprefted  v  v'ziza  s',  that  is,  in  a  motion 
uniformly    accelerated,    the   momentary    change    of  the 

fquare  of  the  velocity  is  proportional  to  the  accelera- 
tion and  to  tlie  Jpace  jointly.  Thus  it  appears,  that 
the  acceleration  continued  during  a  given  time  /,  or  /', 
produces  a  certain  augmentation  of  the  iimple  veloci-^ 
ty  j'  but  the  acceleration  continued  along  a  given  fpace 
J-,  or  S',  produces  a  certain  augmentation  of  the  fquare 
of  the  velocity. 

45.  But  accelerations  xvhich  are  conftant  and  uru- 
form,  and  fuch  as  have  been  conlidered,  are  very  rare 
in  the  phenomena  of  nature.  They  are  as  variable  as 
velocities,  and  therefore  it  is  not  lels  ditficult  to  difco- 
ver  their  aftual  mealure.  By  changes  of  velocity  only 
we  obtain  any  knowledge  of  the  changing  caule.  Fiom 
the  continual  acceleration  of  a  falling  body  \ve  learn, 
that  the  fame  power  which  makes  it  prefs  on  the  hand, 
preffes  it  do\\nward,  as  it  falls  through  the  air  ;  and 
whatever  be  the  rapidity  of  its  defcent,  it  is  from  ob- 
feri'ing  that  it  acquires  equal  increments  of  velocity  in 
equal  times,  that  we  know  the  downivard  prelTure  to 
be  the  fame. 

In 
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Variable  In  the  feme  way  that  we  obtain  meafures  of  a  velo- 
Mtvioii'.  f.[iy  which  is  continually  varying,  we  may  obtain  ac- 
'  curate  meafures  of  a  ftmilarly  varying  acceleration.  A 
line  may  be  conceived  to  increafe  along  with  the  velo- 
city, and  at  the  fame  rate  •,  and  this  rate  of  increafe  of 
velocity  is  what  is  called  acceleration,  in  the  fame  way 
as  the  rate  at  which  the  line  increafes,  is  what  is  called 
velocity.  If,  then,  we  conlider  the  areas  (fig.  5.)  or 
the  line  AD,  as  reprefenting  a  velocity  ;  the  ordinates 
to  the  line  eg  />,  which  were  demonltrated  to  be  pro- 
portional to  the  rate  of  variation  of  the  area,  will  be 
proportional  to  the  variation  of  the  velocity,  that  is,  to 
the  acceleration. 

Prop.  VII. 

46.  If  the  abfciffa  ad  of  a  curve  line  egh  reprefent 
the  time  nf  a  motion,  and  if  the  area.!  a  b  f  e,  a  c  g  e, 
a  d  h  e,   &c.  are  pruportwned  to  the  velocities  at  the  in- 

Jfants  b,  c,  d,   8cc.  then  the  ordinate!  a  e,  b  f ,  c  g,  d  h, 
&c.  are  proportional  to  the  accelerations  at  the  injlants 

a,  b,  c,  d,  &c. 

By  fubrtituting  the  word  acceleration  for  the  word 
velocity,  the  fame  deraonllration  may  be  applied  here 
as  in  Prop.  6.  (^28.)  From  this  propofition  may  be  de- 
duced fome  corollaries  of  praftical  ufe  in  mechanical 
difcuilions. 

47.  The  momentary  increments  of  velocity  are  as  the 
accelerations,  and  as  the  moments  joint lij. 

For  the  increment  of  velocity  iu  the  moment  r  1^  is 
accurately  reprelented  by  the  area  cdhg,  or  by  the 
fidixw^e.  c  d  n  h  ;  and  cd  accurately  reprefents  the  mo- 
ment. Alfo,  the  ultimate  ratio  o'i  ch  to  fuch  another 
ordinate  b  i,  is  the  ratio  of  eg  to  bf;  that  is,  the  ratio 
'  of  the  acceleration  in  the  inftant  c  to  that  in  the  inllant 

b.  And  therefore  the  increment  of  velocity  during  the 
moment />«  is  to  that  during  the  moment  cd  il%  pay^ae 
to  cdy.d  ^.  Or  it  maybe  expreffed  by  the  propor- 
tional equation  v  =  a  s 

48.  Converfely.     The  acceleration  a  is  proportional 

to  .— ,  as  in  the  cafe  when  the  motion  is  unifonnly  ac- 
celerated (40.) 

And  as  the  area  of  this  figure  is   analogous  to  the 

fum  of  all  the  infcribed  reflangles,  when  the   circum- 

V    ilances  of  the  cafe  admit  of  its  being  meafured,  it  may 

be  expreffed  by/ a  t ;  and  thus  is  obtained  the  whole 
■Velocity  acquired  during  the  time  AC,  and  we  fay  v  = 


f.;. 


The  intenfities  (or  at  leafl  their  proportions")  of  the 
accelerating  power  of  nature  in  the  difterent  pohits  of 
the  path  being  frequently  known,  we  wi(h  to  difco- 
vcr  the  velocities  in  thofc  points.  This  may  be  done 
by  the  following  propofition. 

Prop.  VIII. 

49.  If  the  alfci[fa  AE  (fig.  8.)  of  a  line  ace  be 
the  rpnce  alon^  XL'hich  a  body  moves  with  a  motion  con- 
tinually varied,  and  if  the  ordinates  Ka,  B^,  Qc,  &c. 
be  proportional  to  the  accelerations  in  the  points  A,  B, 
C,  &c.  then  the  areas  AE  b  a,  AD  da,  AEea,  8lc. 
are  proportional  to  the  augmentations  of  the  fquare  of  the 
•velocity  in  A  at  the  points  B,  D,  E,  &c. 
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Take  BC,  CD,  as  two  very  fmall  porlioiis  of  the  Compound 
line  AE,  and  draw  bf,  eg,  parallel  to  AE.     Then, .  ""''"'"•  ^ 
iuppoljng  the  acceleration  B6,  to  continue  through  the         ' 
fpace  BC,  the  reftangle  '&bfc  will  cxprefs  the  aug- 
mentation made  on  the  fquare  of  the  velocity  in  B.    In 
the  fame  way  C  c^  D  will  exprefs  the  augmentation  of 
the  fquare  ot  the  velocity  in  C  j  and,  in  like  manner, 
the  rtclangles  infcribed  in  the  remainder  of  the  figure 
will  exprefs  the  increments  of  the  fquares  of  the  velo- 
city acquired,  while  the  body  moves  over  the   corre- 
fpondlng  portions  of  the  abfcifla.     And,  therefore,  the' 
whole  augmentation  of  the  Iquare  of  the  velocity  in  A 
(fhould  there  be  any  velocity  in  that  point)  during  the 
time  of  moving  from  A  to  B,  will  conftitute  the  ag- 
gregate of  thefe  partial  increments.     The  fame  thing 
molt  be   atlirmed  of  the  motion  from  B  to  E.     And, 
when  the  fubdivifioa  of  AE  is  carried  on  without  end, 
it  is  plain  that  the  ultimate  ratio  of  the  area  AEf  a  to 
the  aggregate  of  inl'cribed  rectangles,  is  that  of  equa- 
lity ;  that  is,  when  the  acceleration  varies  continually, 
the  area  AB  b  a  will  exprefs  the  increment  made  on 
the  fquare  of  the  initial  velocity  in  A,  while  the  body 
moves  along  AB  •,  and  the  fame  mull  be  affirmed  with 
reipecl  to  the  motion  along  BE.     And,  therefore,  the 
intercepted  areas  AB  b  a,  BD  db,  DE  e  d,  are  propor- 
tional to  the  changes  made  on  the  fquares  of  the  velo- 
cities in  the  points  A,  B,  and  D. 

Corollaries. 

50.  Cor.  I.  If  the  body  had  no  velocity  in  A,  the 
areas   A^  b  a,  AH  da,  ^c.   are  proportional  to   the 

fquares    of  the   velocity  acquired  in   the  points  B,  D, 
&c. 

Cor.  2.  The  momentary  change  on  the  fquare  of  the 
velocity,  is  as  the  acceleration  and  increment  of  the 
fpace  jointly  ;  or  we  have  v  v=zas. 

Cor,  3 .  1)  11  being  equal  to  half  the  increment  of  tie 
fquare  of  the  velocity,  it  follows  that  the  area  AE  e  a, 

r  .  .  V' v* 

or  the  fluent  J  a  s  is  only  equal  to  ,  taking  v  and 

V  as  the  velocities  in  A  and  E. 

51.  What  has  now  been  fald  of  the  acceleration  of 
motion,  is  equally  applicable  to  motions  that  are  re- 
tarded, whether  thefe  motions  be  uniform  or  unequable. 
The  momentary  variations  in  this  carie  are  to  be  takcii 
as  decrements  of  velocity  inrtead  of  increments,  A 
moving  body,  fabjeft  to  uniform  retardation  till  it 
come  to  reft,  wUI  continue  in  motion  during  a  time 
proportional  to  the  initial  velocity  j  and  defcribe  a 
fpace  proportional  to  the  fquare  of  this  velocity  j 
and  the  fpace  which  is  fo  defcribed,  is  one  half 
what  it  would  have  been  if  the  initial  velocity  had  con- 
tinued undiminilhed . 


Sect.  Ill,  Of  Compound  Motiotis, 

52.  HAWING  obtained  the  marks  and  meafures  ofCHarnfie. 
every  variation  of  velocity,  we  are  now  to  difcover  fi-  "/^""^ '" 
milar  charafteriftics  for  every  change  of  direifion.     In  jueffion** 
the  above  invertigation  of  the   general   marks   of  any 
change  of  motion,  it  is  plain  that  the  change  being  the 
fame  in  any  t\vo  or  more  initances,  the  ollenfible  marks 
muft  alfo  be  the  fame,  whatever  may  have  been  the 

previous 
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<;'>mpouRd  pre\iouS  condition  of  the  moving  bodies.  In  every  cafe 
,  M"'-""^-^  of  change,  fome  circumltance  in  the  difference  between 
the  former  motions  and  the  new  motions  mufl;  be  ob- 
ferved,  which  is  exaftly  the  fame  both  in  refpeft  of  ve- 
locity and  of  direftion.  One  of  the  bodies  then  may 
be  fuppofed  to  have  been  at  relt ;  and  thus  tlie  change 
produced  on  it,  is  tlie  motion  which  it  has  acquired,  or 
the  determination  to  this  motion.  Therefore,  a  change 
of  motion  is  itfelf  a  motion,  or  determination  to  motion. 
In  the  above  cale,  it  is  the  new  motion  only  ;  but  it  is 
not  the  new  motion  in  every  other  cafe.  For  fuppo- 
fing  the  previous  condition  of  the  body  to  have  been 
diflerent  from  that  of  a  body  at  reft,  and  fuppofing  the 
fame  change  produced  on  it,  the  new  condition  of  the 
one  body  muft  be  different  from  the  ne^v  condition  of 
the  other.  The  change,  therefore,  being  the  fame  in 
both  cafes,  the  new  condition  cannot  be  that  change. 
But,  when  the  fame  change  happens  in  any  previous 
motion,  the  difference  between  the  former  motion  and 
the  new  motion,  muff  indicate  fomething  that  is  equi- 
valent to  the  motion  produced  in  a  body  previoufly  at 
reft,  or  the  fame  with  that  motion,  this  body  having 
received  the  fame  change.  And  the  dift'erence  be- 
ttveen  the  ne^v  motions  of  the  two  bodies  will  be  fuch 
as  fhall  indicate  the  difference  between  the  previous 
conditions  of  each  body.  The  change  of  motion  then 
ts  itfelf  a  motion ;  and  this  being  aflumed  as  a  princi- 
ple, ^ve  are  now  to  endeavour  to  difcover  a  motion, 
which  alone  fhall  produce  that  difference  from  the  for- 
mer motion,  which,  in  all  cafes,  is  obferved  in  the 
new  motion.  This  is  to  be  confidered  as  the  proper 
charafteritf  ic  of  the  change, 
ijluflratcd  53-  '1  he  following  motions  may  ferve  as  an  illuftration 
of  thefe  conditions.  Let  it  be  fuppofed  that  the  ftraight 
line  AB  (fig.  p.)  lies  eaft  and  weft,  and  that  it  is  crof- 
fed  by  the  line  AC  from  north  to  fouth.  Suppofe  this 
line  AC  to  be  a  rod  or  wire,  and  to  be  carried  along 
the  line  AB  in  one  minute,  but  always  in  the  fame  po- 
fition,  that  is,  lying  north  and  fouth.  The  end  of  the 
rod  or  wire  A  having  moved  uniformly  one-third  of 
AB  at  the  end  of  20",  it  will  be  in  the  pofition  D  d  3 ; 
at  the  end  of  40"  it  will  have  the  pofition  E  f « ;  and 
at  the  end  of  the  minute  it  will  be  in  the  pofition  B  b. 

Let  the  line  AB,  in  the  mean  time,  (fuppofing  it 
alfo  to  be  material)  be  uniformly  moved  from  north  to 
fouth,  and  always  parallel  to  its  firff  pofition  AB. 
When  it  has  paffed  over  one-third  of  AC,  at  the  end 
of  20",  it  will  be  in  the  pofition  m  d  n  ;  at  the  end  of 
40"  It  will  have  the  pofition  o  e  p,  and  A  o  is  two- 
thirds  of  AC.  At  the  end  of  the  minute,  it  will  have 
the  pofition  C  3  s  b.  It  is  evident  that  the  common  in- 
terfeftion  of  thefe  two  lines  will  be  always  in  the  dia- 
gonal A  b  of  the  parallelogram  AC  b  B  ;  for  the  pa- 
rallelogram A  m  d  D  is  fimilar  to  the  parallelogram 
AC  b  B,  becaufe  AD  :  AB=A  m  :  AC  ;  and,  in  like 
manner,  A  o  e  E  is  a  parallelogram  fimilar  to  AC  b  B. 
Therefore,  thefe  parallelograms  are  about  a  common 
diagonal  Ab. 

Again,  the  motion  of  the  point  of  interfeftlon  of 
thefe  lines  is  uniform  ;  for  AD  :  AB=r  A  d  :  A  b,  and 
AE  :  AB=:  A  e  :  A  b,  &c.  Therefore  the  fpaces  A  d, 
A  e,  A  b  are  proportional  to  the  times. 

Thus  the  interfeflion  of  two  lines  having  each  a  uni- 
form motion  in  the  direftion  of  the  other,  moves  uni- 
;formly  in  the  direftion  of  the  diagonal  of  the  parallelo- 
3 


gram,  which  is  formed  by  the  lines  In  their  {irf\  or  Compound 
laff  pofition  j  and  the  velocity  of  the  interfeftion  is  to ,  M""""'-  _ 
the  velocity  of  each  of  the  motions  of  the  lines  as  the  * 
diagonal  is  to  the  fide  in  the  direftion  of  which  the 
motions  are  made.  This  motion  of  the  interfeftion  is 
very  properly  faid  to  be  compounded  of  two  motions 
in  the  direftion  of  the  fides  \  for  which  the  point  d  of 
the  line  D  ?  moves  eaftward,  the  fame  point  d  of  the 
line  m  d  n  is  at  the  fame  inlf  ant  moving  fouthward. 
The  point  d,  therefore,  may  be  confidered  as  a  point 
of  both  lines,  partaking  in  every  inftant  of  both  mo- 
tions. The  motion  along  A  b  then  ccmtains  both  mo- 
tions along  AB  and  AC,  and  being  identical  with  a 
motion  compounded  of  thefe  motions,  indicates  both, 
or  the  determination  to  both.  In  every  fituation  of  the 
point  of  interfeftion,  Its  velocity  is  compounded  of  the 
velocity  AB  and  AC.  A  body,  therefore,  whole  mo- 
tion continued  unchanged,  would  have  defcribed  AB 
in  one  minute  ;  but  when  it  reaches  the  point  A,  it 
turns  afide,  and  defcribes  A  b  unifonnly  in  the  fame 
time  ;  the  change  then  which  the  body  fulfains  in  the 
point  A  is  a  motion  AC.  For  fuppole  the  body  had 
been  at  reft  in  the  point  A,  and  it  is  obferved  to  de- 
fcribe  AC  in  one  minute,  the  motion  AC  is  the  change 
x\hich  It  has  fuflained.  The  motion  A  b  is  not  the 
change  :  for  if  AF  had  been  the  primitive  motion,  the 
fame  motion  A  b  would  have  been  the  refult  of  com- 
pounding with  it  the  motion  AG.  But  fince  AF  is 
different  from  AB,  the  fame  change  cannot  produce 
the  fame  new  conditions.  But,  farther,  there  is  no 
other  motion  which,  by  compounding  it  with  AB,  will 
produce  the  motion  A  b  j  and  the  motion  AC  is  the 
only  circumftance  of  famenefs  between  changing  the 
motion  AB  into  the  diagonal  motion  A  b,  and  giving 
the  motion  AC  to  a  body  which  was  previoufly  at  reft. 
—From  thefe  conditions  it  folloivs,  that  a  change  of 
motion,  is  that  motion,  which  by  compqfition  luith  the 
previous  ft  ate  of  motion,  produces  the  neiu  motion. 

54.  This  compofition  of  motion  has  been  confidered ^""J '"  ^"^ 
In  a  different  way.  While  a  body  is  fuppofed  to  move  ^^^' 
uniformly  in  the  direftion  AB,  the  fpace  in  which  this 
motion  is  performed,  is  fuppofed  to  be  carried  in  the 
direftion  AC.  But  it  cannot  be  conceived  that  any 
portion  of  fpace  is  moved  from  Its  place.  A  diftinft 
notion  of  this  compofition  may  be  obtained,  by  fuppo- 
fing a  perfon  walking  along  a  line  AB,  while  this  is 
drawn  on  a  piece  of  ice,  and  the  ice  is  floating  in  the 
direftion  AC.  But  the  motion  on  moving  ice  is  not 
precifely  a  compofition  of  two  determinations  to  mo- 
tion  ;  for  this  is  completed  in  the  firlf  inlfant.  When 
the  motion  in  the  direftion  and  mth.the  velocity  A  b 
begins,  no  further  exertion  is  needed  ;  the  motion  con- 
tinues, and  A  b  is  defcribed.  It  lerves,  however,  to 
exhibit  to  the  mind  the  mathematical  compofition  of 
two  motions.  In  the  refult  of  this  combination,  all  the 
charafteriftics  of  the  two  determinations  are  to  be 
found  ;  for  the  point  of  Interfeftion,  In  whatever  way 
It  Is  confidered,  partakes  of  both  motions. 

JJ.  Thus  a  general  charafterlflic  of  a  change  of 
motion  is  obtained,  and  this  correfponds  with  the  mark 
and  meafure  of  every  moving  caule  ;  for  it  is  the  very 
motion  which  it  Is  conceived  to  produce.  It  may  per- 
haps even  be  confidered  as  the  foundation  of  former 
meafures  ;  for  in  every  acceleration,  retardation,  or  de- 
fieftion,  there  is  a  new  motion  compoimded  with  the 

former^ 
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Gnmpoimd  former.     \\Tiat  is  taken  for  the  beginning  of  motion  in 
^Motions.  ^  every   obfervation    of   furrounding   bodies,  is  nothing 
'         more  than  a  change  induced  on  a  motion  already  pro- 
duced. 

56.  The  aftual  compofition  of  motion  being  fo  ge- 
neral in  the  phenomena  of  the  univerfe,  it  obtains  in 
all  motions  and  changes  of  motion  produced  or  obfer- 
ved,  and  the  charafteriftic  which  has  been  afl'umed  of 
a  change  of  motion  being  the  fame,  whatever  may 
have  been  the  previous  motion,  and  this  being  equally 
applicable  to  iimple  motions,  it  is  evident  that  a  know- 
ledge of  the  general  refiilts  of  this  competition  of  mo- 
tion will  be  of  effential  fervice  in  acquiring  a  know- 
ledge of  mechanical  nature. 

57.  The  following  is  the  general  theorem  to  which 
all  others  may  be  reduced. 

Prop.  IX, 

Two  uniform  motions,  having  the  direBtons  and  ve^ 
locities  reprefented  by  the  Jides  AB,  AC,  of  a  parallelo- 
gram, compofe  a  uniform  motion  in  the  diagonal.  The 
<lemonftration  of  this  has  been  already  given.  The 
motion  of  the  point  of  interfeiilion  of  thcfe  two  lines, 
each  moving  uniformly  in  all  its  points,  in  the  direc- 
tion of  the  other,  is,  in  every  inftant,  compofed  of  the 
two  motions.  It  is  tlie  fame  as  if  a  point  defcribed  AB 
uniformly,  while  AB  is  carried  uniformly  in  the  di- 
reftion  AC.  This  motion  is  along  the  diagonal  A  b, 
and  it  has  been  already  fliewn  to  be  uniform.  And, 
becauie  AB  and  A  b  are  defcribed  in  the  fame  time, 
the  velocities  of  the  motions  along  AB,  AC,  and  A  b 
are  proportional  to  thofe  lines. 

Corollaries. 

Cor.  r.  The  motion  Ab,  which  is  compounded  of  the 
iivoftmple  motions  AB  and  AC,  is  in  the  fame  plane 
ivilh  thefe  motions.  For  a  parallelogram  lies  all  in  the 
fame  plane. 

Cor.  2.   The  motion  A  b  mai/  be  produced  btj  the  com- 
pofition of  any  two  uniform  motions  having  the  direBion 
and  velocities  which  are  reprefented  by  the  fides  of  any 
parallelogram  AF  b  G,  or  AC  b  B,  which  has  A  hfcr 
its  diagonal. 
How  to  af-       58.  Cafes  are  not  unfrequent  in  which  the  direftions 
certain  the  of  two  fimple  motions  compofing  an  obferved  motion 
proportion   j^^y  j^^  difcovered  ;  but  the  proportion  of  the  veloci- 
locity  in      *^^^  ^'  unkncrwTi.     This  velocity  may  be  afcertained  by 
compound    means  of  this  laft  propofition.     For  the  diredlion  of  the 
motions,      three  motions,  namely,  the  two  fimple  and  the  com- 
pound motions,  determines  not  only  the  fpecies  of  pa- 
rallelogram, but  alfo  the  ratio  of  the  fides.      Again,  in 
thofe  cafes  in  which  the  direftion  and   the  velocity  of 
one  of  the  fimple  motions  are  knowTi,  and  therefore  its 
proportion  to  that  of  the  obferved  compound  motion, 
the  diredtion  and   velocicy   of  the   other   may  be  alfo 
found  by  means  of  the  fame  propofition  ;  becaufe  from 
thefe  data  the  parallelogram  may  be  determined. 

59.  This  motion  in  the  diagonal  is  called  the  equi- 
valent motion,  or  the  refulting  motion  ;  for  it  is  equiva- 
lent to  the  combined  motions  in  the  fides.  Thus,  if 
the  moving  body  firft  defcribe  AB,  and  then  B  b  or 
AC,  it  will  be  in  the  fame  point,  as  if  it  had  defcrib- 
ed A  b,  namely,  in  the  point  b. 

60.  It  is  often  highly  ufefiil  in  inveftigations  of  this 
kind  to  fubilitute  fuch  motions  for  an  obferved  motion, 
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as  will  produce  it  by  compofition.     This  has  been  de-  Compound 
nominated  the  refolution  of  motions.     By  this  manner   Motioii*^.  ^ 
of  proceeding,  a  Ihip's  change  of  fituation  at  the  end  of         ' 
a  day,  having  failed  in  different  courfes,  is  computed. 
Thus  the  dillance  failed  to  the  ealhvard  or  the  well- 
ward,  as  well  as  that  to  the  northward  or  fouthward, 
on  each  courfe,  is  obferved  and  marked.    Tlie  whole  of 
the  callings,  and  the  whole  of  the  fouthings,  are  add- 
ed together  ;  and  then  it  is  fuppofed  that  the  ihip  has 
failed  for  the  whole  day  on  that  courfe,  which  would 
be  produced  by  combining  the  fame  ealting  and  fouth- 
ing. 

61.  It  is  alfo  ufeful  to  confider  how  much  the  body 
has  been  advanced  in  a  certain  direftion  by  means  of 
the  obferved  motion  j  let  us  fuppofe  in  the  direiflion 
AB  (fig,  10.)  The  motion  CD  is  firft  confidered  as 
compofed  of  a  motion  CE  parallel  to  the  given  line 
AB,  and  another  motion  CF  perpendicular  to  AB, 
CD  is  the  diagonal  of  a  parallelogram  CEDF,  one  of 
whofe  fides  CE  is  parallel  to  AB,  and  the  other  CF 
is  perpendicular  to  AB.  It  is  evident,  that  the  body 
has  advanced  in  the  direction  of  AB  as  much  as  if  it 
had  moved  from  G  to  H,  inftead  of  moving  from  C  to 
D,  fo  that  the  motion  CF  has  no  effeft  either  in  ob- 
flrufting  or  promoting  the  progrefs  in  AB,  This  is 
called  ejiitnaling  a  motion  in  a  given  direction,  or  re- 
ducing it  to  that  direftion, 

62,  A  motion  is  alfo  faid  to  be  eftimated  in  a  given 

plane,  when  it  is  confidered   as   compofed  of  a  motion  ' 

perpendicular  to  the  plane,  and  of  another  parallel  to 
it.  In  a  given  plane  ABCD  (fig.  11.),  let  EF  be  a 
motion  compounded  of  a  motion  GE  perpendicular  to 
the  plane,,  and  EH  parallel  to  it.  For  if  the  lines 
GE,  FH  are  drau-n  perpendicular  to  the  plane,  they 
cut  it  in  two  points  e  and  f,  and  EH  is  parallel  to  e  f. . 
(>'i,.  In  the  fame  ^vay  a  compound  motion  may  be 
formed  of  any  number  of  motions.  Let  AB,  AC,  AD, 
AE,  &c.  (fig.  12.)  be  any  number  of  motions,  of  which 
the  motion  AF  is  compounded.  The  motion  ivhich  is 
the  refult  of  this  compofition  is  thus  afcertained.  The 
motion  AG  is  compounded  of  AB  and  AC  5  and  the 
motion  AG  compounded  with  AD, .  gives  the  motion 
AH  ;  which  latter  being  compo'jnded  with  xA.E,  pro- 
duces the  motion  AF.  And  the  fame  place,  or  final 
fituation  F,  will  be  found  by  fuppofing  the  different 
motions  AB,  AC,  AD,  AE,  to  be  performed  fuccef- 
fively.  The  moving  body  firft  defcribes  AB;  then 
BG,  equal  and  parallel  to  AC  ;  then  GH,  equal  and 
parallel  to  AD ;  and  laftly,  HF,  equal  and  parallel  to 
AE.  In  this  cafe  it  is  not  reqiufite  that  all  the  mo» 
tions  he  in  the  fame  plane. 

64.  Three  motions  which  have  the  diretSion  and 
proportions  of  the  fides  of  a  parallelopiped,  compofe  a 
motion  having  the  direiSlion  of  its  diagonal.  Let  AB, 
AC,  AD  (fig.  13.),  be  thefe  motions,  the  compoimd- 
ed  motion  is  in  the  diagonal  AF  of  the  parallelopiped  ; 
becaufe  AB  and  AC  compofe  the  motion  AE  j  and 
AE  and  AD  compofe  the  motion  AF. 

It  is  in  this  way  that  the  mine-furveyor  proceeds. 
He  fets  down  a  gallery  of  a  mine,  not  direftly  by  its 
real  pofition,  but  marks  the  eafting  and  ^veiling,  the 
northing  and  fouthing,  as  well  as  its  dip  and  rife.  All 
tliefe  meafures  are  referred  to  three  lines,  of  which  one 
runs  eaft  and  weft,  one  north  and  fouth,  and  a  third  is 
perpeiKiicular.     Thefe  three  lines  are  ob\'ioufly  anala- 
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gcjiis  to  the  angular  boundaries  of  a  reftangular  box, 
as  AC,  AB,  AD. 

65.  The  compofition  of  unLtorm  motions  only  has 
yet  been  confidered.  But  it  is  eaiy  to  conceive  that 
any  motions  may  be  compounded.  It  is  a  cafe  of  this 
kind  when  a  man  is  fuppoled  to  walk  on  a  field  of  ice 
along  a  crooked  path,  while  the  ice  Hoats  down  a 
crooked  ftream.  Suppofe  a  uniform  motion  in  the  di- 
redion  AB  (fig.  14.),  to  be  compounded  with  a  uni- 
formly accelerated  motion  in  the  diretlion  AC.  A 
ftone  falling  from  the  mall  head  of  a  fliip,  while  (lie 
fails  uniformly  forward  in  the  direflion  AB,  affords  an 
example  of  this  kind  of  motion  ;  for  the  Hone  will  be 
obferved  to  fall  parallel  to  a  plummet  hung  from  the 
mart  head.  But  the  real  motion  of  the  ftone  is  a  pa- 
rabolic arch  A  bfg,  which  AB  touches  in  A ;  for 
while  the  maft  head  defcribes  the  equal  lines  AB,  BF, 
FG,  the  ftone  has  fallen  to  /3  and  !p  and  y,  and  the 
line  AC  is  in  the  pofitions  BB',  FF',  GG',  fo  that  A^  is 
four  times  A  /3  ;  and  A  y  is  nine  times  A  /3.  There- 
fore Ay3,  Aip,  Ay,  are  as  the  fquares  of  /3^,  ^f,  yg, 
and  the  line  A  bfg  is  a  parabola. 

66.  Kno\\'ing  the  direftion  and  velocities  of  each  of 
the  fimple  motions  in  any  inftant,  of  which  two  mo- 
tions, however  variable,  are  compounded,  we  may  dif- 
cover  the  direftion  and  velocities  of  the  compound 
motions  in  that  inftant.  For  it  may  be  fuppofed  that 
each  motion  at  that  inftant  proceeds  unchanged :  a 
parallelogram  is  then  conftrufted  ;  the  fides  of  which 
have  the  direftions  and  proportions  of  the  velocities  of 
the  fimple  motions ;  and  the  diagonal  of  this  parallelo- 
gram will  exprels  the  direftion  and  velocity  of  the 
compoimd  motion.  But  on  the  other  hand,  if  the 
direftion  and  velocity  of  the  compound  motion,  with 
the  direftions  of  each  of  the  fimple  motions,  be  known, 
we  may  difcover  their  velocities. 

67.  In  cafes  where  a  curvilineal  motion  as  ABC 
(fig.  15.),  is  the  refult  of  two  motions  compounded, 
of  which  the  direftion  is  knoviTi  to  be  AD  and  AE, 
we  dilcover  the  velocities  of  the  three  motions  in  any 
point  B,  by  drawing  the  tangent  BF,  and  the  ordinate 
BG,  parallel  to  one  of  the  fimple  motions,  and  from 
any  point  H  in  that  ordinate  drawing  HF  parallel  to 
the  other  motion,  and  cutting  the  tangent  in  the  point 
F.  The  three  velocities  are  in  the  proportion  of  the 
three  lines  FH,  HB,  and  FB. 

68.  As  the  motions  which  are  obferved  in  nature 
are  very  different  from  what  they  are  taken  to  be,  it 
is  not  eafy  to  avoid  miftakes  with  refpeft  to  the  changes 
of  motion,  and  confequently  with  refpeft  to  the  infer- 
ence of  its  caufe.  Without  confidering  the  real  mo- 
tion of  any  body,  we  are  apt  to  judge  only  of  the 
change  of  diftance  and  direftion  in  relation  to  our- 
felves.  Thus  it  is  that  our  inferences  with  regard  to 
the  planetary  motions  are  very  different  from  the  mo- 
tions themfelves,  if  the  rapid  motion  of  our  earth  be 
confidered^ 

Prof.  X. 

69.  The  motion  of  one  body  in  relation  '  to  anotlier 
'i>odij,  or  oi  it  isfeenfrom  another  body,  luhich  is  nlfo 
■in  motion,  is  compounded  of  its  own  real  motion,  and 
4he  oppojite  of  the  real  motion  of  the  fecnnd  body. 

Let  A  (fig.  16.)  be  a  body  in  motion  from  A  to  C, 
•as  fecn  from  B,  which  is  another  body  in  motion  from  B 
I 
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to  D  the  motion  of  A  is  compounded  of  its  oivn  real  Mot:on» 
motion,  and  of  the  oppofite  to  the  real  motion  of  B.  continually 
.loin  AB,  and  draw  AE  equal  and  parallel  to  BD.  , ''//^'^^^'^•^ 
Complete  the  parallelogram  ACFE,  and  join  ED  and  ' 
DC.  Produce  EA,  and  make  AL  equal  to  AE  or  BD. 
Complete  the  parallelogranr  LACK,  and  draw  AK 
and  BK.  If  then  A  had  moved  along  AE  wliile  B 
moves  along  BD,  the  two  bodies  would  have  been  at 
E  and  D,  at  the  fame  time,  and  would  have  the  fame 
relative  fituation ;  they  would  have  the  fame  bearing 
and  diftance  as  before.  And  if  the  fpeftator  in  B  is 
not  lenfible  of  his  own  motion,  A  will  appear  not  to 
have  changed  its  place.  In  the  fame  way  two  ftijps 
becalmed  in  an  imknoi^Ti  current,  feem  to  the  perlbns 
on  board  to  be  at  reft.  The  real  pofition,  therefore, 
and  diftance  DC,  are  the  fame  with  BK  ;  and  if  a 
fpeftator  in  B  imagines  himfelf  at  reft,  the  b'ne  AK 
will  be  taken  as  the  motion  of  A.  And  this  motion, 
it  is  obvious,  is  compofed  of  the  motion  AC  its  real 
motion,  and  the  motion  AL  which  is  the  equal  and 
oppofite  motion  to  that  of  BD. 

Again,  if  BH  be  drawn  equal  and  oppofite  to  AC, 
and  the  parallelogram  BHGD  be  completed,  and  BG 
and  AG  be  drawn,  the  diagonal  BG  will  be  the  mo- 
tion of  B  as  it  is  feen  from  A.  Now  as  KAGB  is  a 
parallelogram,  the  relative  fituation  and  diftances  of  A 
and  B  at  the  end  of  the  motion  wll  appear  to  be  the 
fame  as  in  the  former  cafe.  For  B  appears  to  have 
moved  along  BG,  which  is  equal  and  oppofite  to  AK. 
Hence  it  folloivs,  that  the  apparent  or  relative  motions 
of  two  bodies  are  equal  and  oppofite,  whatever  their 
real  motions  may  be ;  and  therefore  they  do  not  afford 
any  information  of  their  real  motions. 

70.  Suppofe  equal  and  parallel  motions  are  com- 
pounded with  all  and  each  of  the  motions  of  any  num- 
ber of  bodies,  moving  in  any  manner  of  way,  then 
their  relative  motions  are  not  confequently  changed. 
For  if  it  be  compounded  with  the  motion  of  any  one 
of  the  bodies  which  may  be  called  A,  the  real  motion 
of  this  body  is  changed  ;  but  its  apparent  motion  as 
feen  from  another  body  B,  is  compounded  of  the  real 
change,  and  of  the  oppofite  to  the  real  change  in  A, 
which  therefore  deftroys  that  change,  and  the  relative 
motion  of  A  is  the  fame  as  before.  Thus  it  is  that 
the  motions  in  the  cabin  of  a  fhip  are  not  affefted  by 
the  Clip's  progreiTive  motion ;  and  the  motion  of  the 
earth  round  the  fun  produces  no  perceptible  effeft  on 
the  relative  motions  on  its  furface.  And  indeed  it  is 
only  by  obferving  other  bodies  which  are  not  affefted 
by  thefe  common  motions,  and  to  which  we  refer  as 
to  fixed  points,  that  we  arrive  at  any  knowledge  of 
them. 

Sect.  IV.     Of  Motions  continually  DefleHed. 

•jl.  CuRVILINEAl.  motions  are  cafes  of  continual  de- Great  Ta- 
fleftion.     They  are  fufceptible  of  great  varieties  j  andiictyof 
the  inveftigation  of  their  modifications  and  chief  pro-'^"".'''"**^ 
perties   is  attended  with  no  linall  difficulty.     Uniform"" 
motion  in  a  circular  arch  is  an  example  of  the  ilmpleft 
cafe  of  curvilineal  motion ;  for  here  the  defteftions  from 
reftilineal  motion  are  equal  in  equal  times.      If,  hoiv- 
ever,   the   velocity  be  increafed,  the  momentary  de- 
fieftion  muft   alfo  be   augmented  ;   for  a  greater  arch 
will  he  iefciibed,  and  the  ead  of  this  greater  arch  is 

aX. 
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Motions    at  a  greaterdiftance  from  the  tangent.     But  the  pro- 

rontinually  portion  of  this  augmentation  is  dilEciilt  to   be   afccr- 
dcflefle.f.   f  •      J  ^ 

.  tainedi 

When  a  uniform  reftilineal  motion  AB  (fig.  17.)  is 
deflefted  into  another  EC,  the  linear  dedeclion  is  af- 
ccrtained  by  drawing  a  line  from  the  point  c,  at  which 
point  tlie  body  \vould  ha%'e  arrived,  had  it  not  been 
dcrtccled  to  the  point  C  at  -whiLh  it  has  arrived.  The 
refult  is  the  fame,  %vh2ther  the  lines  d  D  or  c  C  be 
drawn  in  this  manner  ;  for  being  proportional  to  B  d, 
B  c,  they  always  give  the  fame  mealure  of  the  veloci- 
ties •,  and  here  the  lines  of  dedetiion  are  all  parallel, 
indicating  the  direcllon  of  the  detleilion  in  the  point 
B.  .But  this  is  not  the  cafe  in  any  curvilineal  motion. 
It  rarely  happens  that  d\i,  c  C,  are  parallel  ;  and  it  is 
never  found  that  a'D  :  cCrrBrf":  Be.  We  cannot 
therefore  difcover  ivhich  lines  Ihould  be  taken  for  the 
indication  of  the  diredion  of  the  dedeftiou  at  B,  or  for 
the  meafure  of  its  magnitude.  A  greater  velocity  then, 
in  the  fame  curve,  produces  a  greater  deflection  \  but 
if  the  path  be  more  incurvated,  an  arch  of  the  fame 
.  length  dcfcribed  with  the  fame  velocity,  cauies  a  far- 
ther deviation  from  the  tangent.  If  therefore  a  body 
have  a  uniform  motion  in  a  curve  of  variable  curva- 
ture, the  dedeftion  is  greateft  where  the  curvature  is 
greateft. 

Thus  it  appears  that  the  direftion  and  meafure  of  the 
deflexions  by  which  a  body  deviates  continually  into  a 
curvilineal  path  cannot  be  afcertained,  but  by  invelli- 
gating  the  ultimate  pofitions  and  ratios  of  the  lines, 
^vhich  join  the  points  of  the  curve  with  the  ilmultaneous 
points  of  the  tangent,  as  the  points  S  and  C  are  taken 
nearer  to  B.  In  fome  cafes,  but  rarely,  the  lines  join- 
ing tlie  fimultaneous  points  are  parallel.  But  in  moft 
cafes  the  direction  of  the  detledlion  is  difcovered  by 
oblerving  to  what  direftion  it  approximates.  The  fol- 
loiving  propofition  which  was  difcovered  by  Nei\  ton  13 
of  great  importance  in  this  inveftigation. 

Prof.  XI. 

72.  If  a  body  deftrlhe  a  curve  line  ABCDEF  (fig. 
l%.)  being  m  tie  fame  plane,  and  if  in  tins  plane  there 
he  a  point  Zfofituated,  that  the  lines  SA,  SB,  SC,  &c. 
■iirawn  to  the  curve,  cut  off  areas  ASB,   ASC,    ASD, 

•  &c.  proportional  to  the  times  tf  defcribing  the  arches 
AB,  AC,  AD,  &c,  then  the  defcBions  are  alu-mjs  di. 
reBed  to  the  point  S. 

Suppofe  firft  that  the  body  defcribes  the  polygon 
ABCDEF,  formed  of  the  chords   of  this  curve,  and 

■  that  it  defcribes  each  chord  uniformly,  and  is  deflefted 
only  in  the  angles  B,  C,  D,  &c.  Suppofe  alfo  that 
the  fides  of  the  polygon  are  defcribed  in  equal  times, 
fo  that,  according  to  the  hypothefis,  the  triangles 
ASB,  BSC,  CSD,  are  all  equal.  Continue  the  chords 
AB,  BC,  &c.  beyond  the  arches,  making  B  c  equal 
to  AB,  and  C  d  equal  to  BC,  and  f6  on.  Join  c  C, 
d\y,  &c.  and  draw  cS,  Sn',  &C.5  draw  C />  parallel  to 
£•  B  or  BA,  cutting  BS  in  b,  and  join  b  A,  and  draw 
CA,  cutting  B  ^  in  0.  And  laftly,  make  a  fimilar 
conllruflion  at  E.' 

-      Then,  becaufe   r  B  is   equal    to    BA,  the   triangles 

ASB  and  BSc,  are  equal,   and  therefore  BS  c  is  equal 

to  BSC.     And   being  on  the  fame   bafe  SB,  they  are 

therefore  betiveen   the   fame   parallel?  ;  that  is,  c  C  is 
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parallel  to  BS,  and  BC  is  the  diagonal  of  aparallelo-  Motions 
gram  B  ^  C  f .  The  motion  BC  is  therefore  compound-  "Jj,'^^"j  ' 
td  of  the  motions  B  c  and  B  b,  and  B  Zi  is  the  deflec- 
tion, by  which  the  motion  B  c  is  changed  into  the  mo- 
tion BC  ;  and  therefore  the  deflection  in  B  is  directed 
to  S.  By  funilar  teafoning  it  may  be  ihowii  that_/"F, 
or  E  /,  is  the  dellcftion  at  E,  and  is  likewife  directed 
to  S  ;  and  the  fame  dcmonllrution  will  apply  to  every 
angle  of  the  polygon. — This  point  S  has  been  called 
the  centre  of  deflection. 

If  the  fides  of  the  polygon  are  diminilhed,  and  their 
number  infinitely  increafcd,  the  demonllration  remains 
the  lame,  and  continues,  when  the  polygon  coaleiccs 
with  the  curvilineal  area,  and  its  fides  with  the  curvi- 
lineal arcli. 

But  when  the  wliole  areas  are  proportional  to  the 
times,  equal  areas  are  defcribed  in  equal  times.  In  fucli 
motion  therefore,  the  defleclions  are  always  direfted 
to  S. 

Prop.  XII. 

73.  If  the  diJteRwn  by  which  a  curve  line  is  defcrib- 
ed, be  continually  direiied  to  a  fixed  paint,  the  figure 
ivill  he  in  one  plane,  and  areas  will  be  defcribed  round 
that  point  proportional  to  the  limes.  Let  ADF  be  the 
curve  line  defcribed,  and  let  the  detleftions  be  directed 
to  the  point  S,  this  curve  line  is  in  the  fame  plane. 
For  BC  is  the  diagonal  of  a  parallelogram,  and  is  in 
the  plane  of  SB  and  B  c  ;  and  c  C  is  parallel  to  BS> 
and  the  triangles  SBC,  SB  c,  and  SBA,  are  equal.  But 
equal  areas  are  defcribed  in  equal  times  ;  and  therefore 
areas  are  delcribed  proportional  to  the  times. 

Corollaries. 

74.  Cor.  1.  The  velocities  in  different  points  of  the 
curve  are  inverfely  proportional  to  the  perpendiculars 
S  r  and  S  t  (fig.  19.)  drawn  from  S  on  the  tangents 
A  r,  E  t  in  thofe  points  of  the  curve.  For  fince  the  ele- 
mentary triangles  ASB,  ESF,  are  equal,  their  bafes 
AB,  EF,  are  inverfely  as  their  altitudes  S  r,  S  ?.  And 
thefe  bafes  being  defcribed  in  ^qual  times  are  as  the 
velocities,  and  ultimately  coincide  with  the  tangents  at 
A  and  E  ;  and  therefore  the  velocity  in  A  Is  to  that 
in  E  as  S  /  to  S  r. 

Cor.  2.  2Vie  angular  velocities  round  S  are  inverfely 
as  tliefquares  of  the  difiances.  For  if  we  defcribe  round 
the  centre  S  the  fmall  arches  B  a,  F  J,  they  may  be 
confidercd  as  pei'pendiculars  on  SA  and  SE.  Defcribe 
alfo  with  the  dillancc  SF  the  arch  g  h.  It  is  evident 
that  ^  /;  Is  to  F  S  as  the  angle  ASB  to  the  angle  ESF. 
And  fince  the  areas  ASB,  ESF  are  equal,  ive  have 
B  a  :  F  J=zSE  :  SA. 

But  gh  :  BairSE  :  SA 

Therefore     g  h  :  F  a-SE^ :  SA^ 
And  ASB  :  ESF:e=SE'  :  SA». 

75.  Let  us  nOw  proceed  to  determine  the  magnitude 
of  the -defleiflion,  or  to  compare  Its  magmtude  in  any 
tW'O  points,  as  for  example  the  magnitude  in  B  (fig. 
18.)  with  Its  magnitude  in  E.  The  defleftion  in  B  is 
to  that  in  E  as  the  line  B  Zi  to  the  line  E  / ;  for  B  A 
and  E  /  are  the  motions,  which,  by  being  compounded 
with  the  motions  B  t  and  IE. f  make  the  body  defcribe 
BC  and  EF.     And  therefore  when  the  fides  of  the  po- 
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Motions    Ivgou  are   infinitely   dimiiilflied,  the  ultimate   ratio   of 
contirually  3  f,  j^  £  ,•  j^  ^^e  ratio  of  the  deflcaion  at  B  to  tlie  de- 
,  fltdiLm  at  E. 

To  obtain  a  convenient  cxpreflion  of  this  tiltiitiate 
ratio,  let  ABCXZY  be  a  circle  which  pafles  through 
the  points  A,  B,  C.  Draw  BSZ  through  the  point  S, 
and  draw  CZ,  AZ.  Now  the  triangles  BC  A  and  AZC 
are  fimilar,  for  C  b  was  drawn  parallel  to  c  B  or  BA  ; 
and  therefore  the  angle  C  A  B  Is  equal  to  the  alternate 
angle  b  BA  or  ZBA,  which  is  equal  to  the  angle 
'LiZh.,  becaufe  it  is  fubtended  by  the  fame  chord  ZA  j 
and  becaufe  they  ftand  on  the  lame  chord  CZ,  CB  i, 
or  CBZ,  is  equal  to  CAZ.  And  therefore  the  re- 
maining angles  Zi  CB  and  CZA  are  equal,  and  the  tri- 
angles are  ilmilar.  Therefore  B  b  :  CAnrBC  :  AZ. 
Now  if  tlie  fides  of  the  polygon  are  continually  di- 
minilhed,  the  points  A  and  C  continually  approach  to 
B,  and  CA  continually  approaclits  to  c  A,  or  to  ic  B, 
or  2  CB,  and  is  ultimately  equal  to  it  ;  and  AZ  is  ul- 
timately equal  to  BZ. 

Therefore   ultimately,    ^b  :  z  BCrrBC  ;  BZ,   and 

2BC^ 
B3xBZ=2  BC,  and  ^h==^. 

Alfo,  at  the  point  E,  we  Tiave  E  i  ultimately  equal 

2EP 
to    -p ,  for  E  2!  IS  that  chord  of  the  circle  through 

D,  E,  and  F,  which  pafles  through  /. 

_.,       f       -,,      _.      2BC'       2EP 
1  heretore  t>  b  :  E  i  =  -^p^-  :  -= — . 
BZ  E» 

The  ultimate  circle,  when  the  three  points  A,  B,  C, 

coaleice,  is  called   the  circ/e  of  equal  curvature,  or  the 

etjuicurve  circle,  which   coalefces  with   the   curve  in  B 

in  the  clolell  manner  ;  and  the  chord  BZ  of  this  circle, 

having  the  direftion  of  the  deliedion  Ln  B,  is  called  its 

defleclive  chord.     And  iince  BC  and  EF  are   defcribed 

in  equal  times,  they  are   proportional  to   the  velocities 

in  B  and  E.   This  propofition  therefore  may  be  expref- 

fed  as  follows. 

In  curvilineal  motions,  the  deJleBlons  in  different  points 
ef  the  curve,  are  proportional  to  the  fquare  of  the  velo- 
eities  in  thofe  points  direBly,  and  to  the  defleBive  cliords 
ej  the  cquicurve  circles,  inverfely. 

It  ougkt  however,  to  be  remarked,  that  this  theorem 
is  not  limited  to  curvilineal  motions,  is  which  the  de- 
fections tend  always  to  the  fame  fixed  point  ;  it  may 
be  extended  to  all  curvilineal  motions  whatever.  A 
fymbolical  exprefllon  of  this  theorem  will  be  conveni- 
ent. If  therefore  the  detleftive  chord  of  the  equicurve 
circle  be  reprefented  by  c,  and  the  defleftion  by  //, 
tlie  theorem  may  be  thus  exprefled. 


may  be  meafured  by  the  velocity  generated  during  any    Motions 
moment  of  time.     It  may  therefore  be  meafured  by  the  ^T^a"^  }'^ 
velocity  generated  during  the  time  the  arch  BC  is  de- , 
icribed.     This  meafure  v\ill  therefore  be  double  of  the 
fpace  through  which  the  body  is  aftually  dedeftcd  from 
the  tangent  in  B  in    that  time.     Tlie   fpace  defcribed 
will  be  BO,  or  only  one-half  of  B  b.     This  is  cxaftly 
what  happens  ;  for  the  tangent  is  ultimately  parallel  to 
OC,  and  it  bifefts  c  C  ;  therefore   the  velocity   gradu- 
ally generated  is   that  which  conftitutes  the  polygonal 
motion  in  the  chords,  although  the  defledion  from  the 
tangent  to  the  curve  is  only  half  of  the  defleftion  from 
the  produced  chord  to  the  curve. 

77.  In  any  point  of  a  curvilineal  motion,  the  veloci- 
ty is  that  which  would  be  generated  by  the  dedeftion 
in  that  point,  if  continued  through  one-fourth  of  the 
detledHve  chord  of  the  equlcurve  circle.  Take  x  for 
the  fpace  along  which  a  body  is  to  be  accelerated  that 
it  may  acquire  the  velocity  BC. 

We  have  BA%  or ,4  BO  :  BC'zrB  :  x  (j-j.—l .)  j  and 


d  = 


t)' 


2  arch' 


therefore  .rn: 


76.  The  line  B  b  is  the  linear  defleflion  by  whfch 
tiie  uniform  motion  in  the  chord  AB  Is  changed  into  a 
uniform  motion  in  the  chord  BC,  or  it  is  the  deviation 
c  C  from  the  point  to  which  the  moving  body  would 
have  arrived,  if  the  defleftion  at  B  had  not  taken  place. 
In  the  cafe  of  curvilineal  motion  which  we  are  now 
confidering,  the  lines  B  b  and  B  c  are  expreflions  of 
the  meafures  of  the  velocities  of  thefe  motions.  B  c  is 
to  B  ^  as  the  velocity  of  the  progreflive  motion  is  to 
the  velocity  of  the  defleftion,  generated  in  the  time 
that  the  arch  BC  is  defcribed.  But  the  dedeftion  in 
the  ajrch  has  been  cooUnual,  and  ^e  acceleiation,  it 


BC'xBO      BC 


BC 
^j^Q,  and4..=:^, 


or 


But  BO  :   BC=BC  :    BZ  ; 


4  BO' 

BO  :   BC=BC  :    ^r. 

therefore  x:=:^  BZ^ 

78.  We  have  now  obtained  charafterillic  expreflions; 
or  marks  and  meafures  of  the  principal  affeftions  of 
motion.  Thefe  expreffions  may  be  brought  hito  one 
view  as  follows. 

The    acceleration  a  is    -,  (48.),  or -r- (45.),  or -r- 
t  s  i* 

C42.).  _        "  _       ,       . 

The  momentary  variation  of  velocity  v=:a  t  (48.). 
The  momentary  variation  of  the  fquare  of  velocity 

2v  v=.2  a  s  (49.) 
The  momentary  deflexion  d  rr— r- — -7  (76') 

The  defledlive  velocity =■ — (750> 

79.  But  for  the  application  of  thefe  do£lrines,  it  Is 
neceffary  to  felcift  fome  point  in  any  body  of  fenfible 
magnitude,  or  in  any  fyftem  of  bodies,  by  \vhofe  pofi- 
tron  or  motion,  a  diftindl  and  accurate  notion  of  the  po«  • 
fitioa  or  motion  of  the  body  or  fyftem  may  be  formed. 
The  condition  by  which  the  propriety  of  this  feledlion  is 
afcertained,  is,  that  tlie  pofition,  dijlance,  or  motion  of 
this  point  Jhall  he  the  medium  or  average  of  the  pojitions, 
difiances,  and  motions  of  evenj  particle  of  matter  in  the 
aggregate  or  fyjlem. 

This  will  happen,  if  the  point  be  fo  fituated,  that  Center  oj* 
when  a  plane  is  made  to  pafs  through  it  in  any  direc- pofitio*. 
tion  whatever,  and  perpendiculars  being  drawn  to  this 
plane  from  every  particle  of  matter  in  this  aggregate  or 
iyflem,  the  fum  of  the  perpendiculars  on  the  one  fide 
of  the  plane  is  equal  to  the  fum  of  the  perpendiculars 
on  tlve  other  fide.  And  that  fuch  a  point,  which  is 
called  the  centre  of  pofition,  may  be  found  in  every  bo- 
dy, is  proved  by  the  following  demonftration. 

For  let  P  (fig.  20.)  be  a  point  fo  fituated,  and  let. 
QR  be  the  feilion  of  a  plane  perpendicular  to  the  pa- 
per, and  at  any  diltance  from  it,  the  diftance  P/i  of 
the  point  P  from  this  plane  is  the  average  of  all  the  di- 
fiances of  each  particle  from  it.  Let  the  plane  APB. 
pals  through  P,  and  parallel  to  ^R.    The  diitance 
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Motions  CS  of  any  particle  C  from  the  plane  Q^R  is  equal  to 
•ontinually  DS— DC,  or  to  I>/>—DC.  And  the  tliftance  GT  of 
I  a  particle  G  on  the  other  fide  of  APB,  is  equal  to 
HT-f-GH,  or  to  P/)+GH.  Let  n  be  the  number  of 
particles  on  tliat  fide  of  AB  which  is  neareft  to  Q^R, 
and  let  o  be  the  number  of  particles  on  the  other  lide 
of  AB.  Let  m  be  the  number  of  particles  in  the 
whole  body  ;  we  liave  then  TOin/z-f-^-  ^^  is  evident 
tliat  the  fura  of  all  the  diftances  of  all  the  particles  fuch 
as  CS,  is  n  X  P/" — the  fum  of  all  the  dillances,  fuch  as 
CD.  Alfo  the  fum  of  all  the  diftances  of  the  particles, 
fuchas  G,  is  »x  P/>,  +  the  fum  of  the  dillances  GH, 
And  therefore  the  fum  of  both  lets  is  n-f-ox  P/'+ the 
fum  of  GH —  the  fuiu  of  DC,  or  mxP/>+  the  fum  6f 
GH — the  fum  of  DC.  But  by  the  fuppofed  property 
of  the  point  P,  the  fum  of  GH  wanting  the  fum  of  DC 
is  notlung  ;  and  therefore  m  X  P/>  is  the  fum  of  all  the 
diftances,  and  ¥/>  is  the  rath  part  of  this  fum,  or  the 
average  diftance. 

Suppofe  the  body  to  have  changed  both  its  place  and 
ks  poCtlon  with  refpeft  to  the  plane  QR,  and  that  P 
(fig.  21.)  is  dill  the  fame  point  of  tile  body,  and  *  P^ 
a  plane  parallel  to  Q^R.  Make  p  tt  equUl  to/iP  of 
fig.  20.  It  is  plain  that  P/)  is  ftill  the  average  diftance, 
and  that  m  X  P />  is  the  fura  of  all  the  prefcut  dillances 
of  the  particles  from  ^R,  and  that  m  X  yr/>  is  the  fum 
of  all  tlie  former  dillances.  Therefore  /«  X  P  f  is  the 
fum  of  all  the  clianges  of  diftance,  or  the  whole  quan- 
tity of  motion  eftimated  in  the  direftion  n-  P.  P  «■  is 
the  ;«th  part  of  this  fum,  and  is  therefore  the  average 
motion  in  this  direclion.  The  point  P  has  therefore 
been  properly  felefted  ;  and  its  pofition,  and  diftance, 
and  motion,  in  refpeft  of  any  plane,  is  a  proper  repre- 
fentation  of  the  fituation  and  motion  of  the  whole. 

Hence  it  follows,  that  if  any  particle  C  (tig.  20.) 
moves  from  C  to  N,  in  the  line  CS,  the  centre  of  the 
ivhole  will  be  transferred  from  P  to  Q^,  fo  that  PQ^  is 
the  r;rth  part  of  CN  ",  for  the  fum  of  all  the  diftances 
has  been  diminillied  by  tlie  quantity  CN,  mid  there- 
fore the  average  diftance  muft  be  diminilhed  by  the  mth 

CN 
part  of  CN,  or  PQ  is  =  il^. 

But  it  may  be  doubted  whether  there  is  in  every  bo- 
dy a  point,  and  but  one  point,  fuch  that  if  a  plane  pafs 
through  it,  m  any  direBion  whaleiier,  the  fum  of  all 
the  dillances  of  the  particles  on  one  fide  of  this  plane 
is  equal  to  the  fum  of  all  the  diftances  on  the  other. 

It  is  eafy  to  ihew  tint  luch  a  point  may  be  found, 
■with  refpecl  to  a  plane  parallel  to  (^R.  For  if  the  fum 
of  all  the  diftances  DC  exceed  the  fum  of  all  the  di- 
ftances GH,  we  have  only  to  pafs  the  plane  AB  a  little 
nearer  to  Q^R ,  but  ftill  parallel  to  it.  This  will  diminilh 
the  fum  of  the  lines  DC,  and  increafe  the  fum  of  the 
lines  GH.     We  may  do  this  till  the  fums  are  equal. 

In  like  manner  we  can  do  this  with  refpecl  to  a 
plane  LM  (alio  perpendicular  to  the  paper),  perpendi- 
cular to  the  plane  AB.  The  point  wanted  is  fome- 
where  in  the  plane  AB,  and  fomewhere  in  the  plane 
LM.  Therefore  it  is  fomewhere  in  the  line  in  which 
thefe  two  planes  interfefl  each  other.  This  line  palTes 
through  the  point  P  of  the  paper  where  the  two  lines 
AB  and  LM  cut  each  otlier.  'J'hefe  two  lines  repre- 
fcnt  planes,  but  are,  in  fail,  only  the  interfeftion  of 
thofe  planes  with  the  plane  of  the  paper.  Part  of  the 
body  muft  be  conceived  as  being  above  the  paper,  and 
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part  of  it  behlhd  or  below  the  paper.     Tlie  plane  of    Motion's 
the  paper  therefore  divides  the  body  into  two  parts.    It'^o""""^"? 
may  be  fo  fituated,  therefore,  that  the  fum  of  all  the  ^'^_^ 
diftances  from  it  to  the  particles  lying  above  it  (hall  be 
equal  to  the  fum  of  all  the  diftances  of  thofe  which  are 
below   it.     Therefore  the  fituation  of  the  point  P  is 
now  determined,  namely,  at  tlie  common  interfedion  of 
three  planes  perpendicular  to  each  other.    It  is  evident 
that  this  point  alone  can  have  the  condition  required 
ia  refpcrt  of  thefe  three  planes. 

It  ftill  remains  to  be  determined  whether  the  fame 
condition  will  hold  true  for  the  point  thus  found,  in 
refpeft  to  any  other  plane  pafting  through  it  ;  that  is, 
whether  the  fum  of  all  the  perpendiculars  on  one  fide 
oi  this  fourth  plane  is  equal  to  the  fum.  of  all  the  per- 
pendiculars on  the  other  fide. 

Let  AGHB  (fig.  22.),  AXYB,  and  CDFE,  be 
three  planes  interfering  each  other  perpendicularly  in 
the  point  C  ;  and  let  CIKL  be  any  other  plane,  inter.; 
fe<5ling  the  firft  in  the  line  CI,  and  the  fccond  in  the 
hue  CL.  Let  P  be  any  particle  of  matter  in  the  body 
or  fyftem.  Draw  PM,  PO,  PR,  perpendicular  to  the 
full  three  planes  refpedively,  and  let  PR,  when  produ- 
ced, meet  the  oblique  plane  in  V  ;  draw  MN,  ON, 
perpendicular  to  CB.  They  will  meet  in  one  pohit  N. 
Then  PMNO  is  a  redlangular  parallelogram.  Alfo 
draw  MQ^  perpendicular  to  CE,  and  therefore  parallel 
to  AB,  and  meeting  CI  in  S.  Draw  SV  ;  alfo  draw 
ST  perpendicular  to  VP.  It  is  evident  that  SV  is 
parallel  to  CL,  and  that  STRQ_  and  STPM  are  rect- 
angles. 

All  the  perpendiculars,  fuch  as  PR,  on  one  fide  of 
the  plane  CDFE,  being  equal  to  all  thofe  on  the  other 
fide,  they  may  be  ionlidered  as  compenlating  each 
other  ;  the  one  being  confidered  as  pofitive  or  additive 
quantities,  the  other  as  negative  or  fubtraclive.  There 
IS  no  difference  between  their  fums,  and  the  fum  of 
both  fets  may  be  called  o  or  nothuig.  The  fame  muft 
be  affirmed  of  all  the  perpendiculars  PM,  and  of  all  the 
perpendiculars  PO. 

^  Every  line,  fuch  as  RT,  or  its  equal  Q^S,  is  in  a  cer- 
tain invariable  ratio  to  its  correfponding  Q^C,  or  its 
equal  PO.  Therefore  the  pofitive  lines  RT  are  com- 
pcnfated  by  the  negative,  and  the  fum  total  ii 
nothing. 

Every  line,  fuch  as  TV,  is  in  a  certain  invariable 
ratio  to  its  correfponding  ST,  or  Its  equal  PM,  and 
therefore  their  fum  total  is  nothing. 

Therefore  the  fum  of  all  the  lines  PV  is  nothing  5 
but  each  is  in  an  invariable  ratio  to  a  correfponding 
perpendicular  from  P  on  the  oblique  plane  CIKL. 
Therefore  the  fum  of  all  the  pofitive  perpendiculars  on 
this  plane  is  equal  to  the  fum  of  all  the  negative  per- 
pendiculars, and  the  propofition  is  demonilrated,  \-:z. 
that  in  every  body,  or  fyftem  of  bodies,  there  is  a  poijit 
fuch,  that  it  a  plane  be  paffed  through  it  in  any  ijircc- 
lion  whatever,  the  fum  of  ;dl  the  perpendiculars  on  one 
tide  of  the  plane  is  equal  to  the  ftun  of  all  the  perpen- 
diculars on  the  other  fide. 

80.  If  A  and  B  (fig.  23.)  be  the  centres  of  pofition 
of  two  bodies,  whofe  quantities  of  matter  (or  numbers 
of  equal  particles)  are  a  and  b,  the  centre  C  lies  in  tho 
fttaight  line  joining  A  and  B,  and  AC  :  QP,=b  :  a, 
or  Its  diftance  from  the  centres  of  each  are  inverfely  as 
thdr  quantkies  of  matter.  For  let  a  C  ;8  be  any  plane 
3  O  -  paOing 
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f:  paflmg  tlirougli  C. 
,  this  plane.  .    Then 


Draw  A  a,   B/3,  perpendicular  to 
we  have  flxA«=:^xBi3,  and 


A«  :  B/SzrZ'  :  a,  and,  by  fimilarity  of  triangles,  CA  ; 
CB=^  :  ff. 

If  a  third  body  D,  whofe  quantitv  of  matter  is  </, 
be  added,  the  common  centre  of  pofition  E  of  the  three 
bodies  is  in  the  ftraight  line  DC,  joining  the  centre  D 
of  the  third  body  -with  the  centre  C  of  the  other  two, 
and  DE  :  EC  =za  -\-b  :  d.  For,  pafling  the  plane 
e  E*  through  E,  and  drawing  the  perpendiculars  D  J, 
C  x,  the  fum  of  the  perpendiculars  from  D  is  //x  D  S  ; 
and  the  ium  of  the  perpendiculars  from  A  and  B  is 
a  -\-b  X  C  X,  and  we  have  dy,  D3  =  «  +  Z'XCx;  and 
therefore  DE  :  ECzrc+i  :  d. 

In  like  manner,  if  a  fourth  body  be  added,  the  com- 
mon centre  is  in  the  line  ioining  the  fourth  -ivith  the 
centre  of  the  other  three,  and  its  diflance  from  this 
centre  and  from  the  fourth  is  inverfely  as  the  quantities 
of  matter  ;  and  fo  on  for  any  number  of  bodies. 

8 1 .  If  all  the  particles  of  any  fyftem  be  moving  uni- 
formly, in  ftraight  lines,  in  any  direftions,  and  with 
any  velocities  whatever,  the  centre  of  the  fyftem  is 
either  moving  uniformly  in  a  flraight  line,  or  is  at 
reft. 

For,  let  m  be  the  number  of  particles  in  the  fyftem. 
Suppofe  any  particle  to  move  uniformly  in  any  direc- 
tion. It  is  evident  from  the  reafoning  in  a  former  pa- 
ragraph, that  the  motion  of  the  common  centre  Is  the 
OTth  part  of  this  motion,  and  is  in  the  fame  direftion. 
Ihe  fame  muft  be  faid  of  every  particle.  Therefore 
the  n\otlon  of  the  centre  is  the  motion  which  is  com- 
pounded of  the  TOth  part  of  the  motion  of  each  par- 


ticle.    And  becaufe  each  of  thefe  was  fuppofed  to  beO;'iM<  ving 
uniform  and  redilineal,    the    motion   compounded    of    Forces 
them  all  is  alfo  uniform  and  reftilineal ;  or  it  may  hap-         '     . 
pen  that  they  ^\ill  fo  compenfate  each  other  that  there 
\vill  be  no  diagonal,  and  the  common  centre  will  remain 
at  reft. 

Corollaries. 

82.  Cor.  I.  If  the  centres  of  aiuj  numhcr  qf  bodief 
move  vniformhj  in  Jlrtiight  lines,  -wliatevir  may  have 
been  the  motions  of  each  particie  of  each  bndij,  by  rota- 
tion or  otherix'ife,  the  motion  of  the  common  centre  will 
be  uniform  and  reciilineal. 

Cor.  2.  The  quantity  of  motion  of  fuch  a  fijiem  is 
the  fum  of  the  quantities  oj  motion  of  each  body,  reduced 
to  the  dire&ion  of  the  centre'' s  motion^  And  it  is  had  by 
multiplying  the  quantity  of  matter  in  thefyjlem  by  the 
velocity  of  the  centre. 

Cor.  3.  The  velocity  of  tlie  centre_  is  had  by  reducing 
the  motion  of  each  particle  to  the  direBion  of  the  centred 
motion,  and  then  dividing  the  fum  of  thofe  reduced jno- 
tions  by  the  quantity  of  matter  in  the  fijjlem. 

83.  If  on  any  two  bodies  of  fuch  an  aflemblage 
equal  and  oppofite  quantities  of  matter  be  impreffed, 
the  motion  of  the  centre  of  the  whole  is  not  at  all  af 
iefted  by  it.  Becauie  the  motion  of  the  centre,  arifing 
from  the  motion  of  one  of  the  bodies  being  compound- 
ed with  the  equal  and  oppofite  motion  of  the  diagonal 
of  the  parallelogram,  becomes  a  point  ;  or  thefe  mo- 
tions deftroy  one  another,  and  therefore  no  change  is 
efl'eded  on  the  motion  of  the  centre. 
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84.  HAVING  in  the  former  part  confidered  the 
general  doftrine  of  motion,  which  is  the  foundation  of 
mechanical  inveftigations,  we  noiv  proceed  to  treat  of 
?noving  forces  or  dynamics,  properly  fo  called. 

It  has  been  already  obferved,  that  dynamics  includes 
the  abftraft  doftrine  of  moving  forces,  or  the  neceflary 
refults  of  the  relations  of  our  thought  concerning  mo- 
tion, the  immediate  caufes  of  motion,  and  its  changes  ; 
and  that  from  the  changes  obferved,  we  infer  agency 
in  nature  ;  and  in  thefe  changes  we  are  to  difcover 
what  we  know  of  their  caufes. 

85.  When  we  caft  our  eyes  around  us,  it  cannot  ef- 
cape  obfervatlon,  that  the  changes  which  we  perceive 
in  the  ftate  or  condition  of  any  body  in  refpeft  of  mo- 
tion, are  conftantly  and  diftinftly  related  to  the  fitua- 
tion  and  diftance  of  other  bodies.  The  motions  of  the 
moon,  or  of  a  ftone  projeiled  through  the  air,  have  a 
palpable  relation  to  the  earth  ;  the  motions  of  the  tides 
have  alfo  an  obvious  relation  to  the  moon  ;  and  the 
motions  of  a  piece  of  iron  have  a  palpable  dependence 
on  a  magnet.  The  \'icinity  of  the  one  of  thefe  bodies 
feems  to  be  the  occafion,  at  leaft,  of  the  motions  of 
the  other  5  and  the  caufes  of  thefe  motions  have  an  e-vi- 
dent  connexion  with,  or  dependence  on,  the  other  bo- 
dy. Such  dependences  have  been  called  the  mechani- 
cal relations  of  bodies.  They  are  indications  of  pro- 
perties or  diftinguiftiing  qualities.  They  accompany 
the  bodies  wherever  they  are,  and  are  idually  conceiv- 


ed to  be  inherent  in  them.  They  at  leaft  afcertain  and 
determine  what  is  called  the  mechaiucal  nature  of  bo- 
dies, 

86.  The  mutual  relation  of  bodies  is  differently  con-Mtitual  re. 
fidered  according  to  the   intereft   we  may  have  In  thelationof 
phenomenon.     The  caufe  of  the  approach  of  the  iron|.^°""^^ ''■'- 
to  the  magnet  is  generally  afcribed  to  the  magnet.      It  ^onfljj.^.pj_ 
is  faid  to  attraft  the  iron.     The  approach  of  a  ftone  to 

the  earth  is  afcribed  to  the  ftone.  It  is  faid  to  tend  to 
the  earth.  But  it  is  probable  that  the  procedure  of 
nature  is  the  fame  in  both  ;  that  both  bodies  are  af . 
fefted  alike,  and  that  the  property  is  diftindllve  of' 
both.  For  in  all  cafes  that  ha^'e  been  obferved,  the 
indicating  phenomenon  is  equally  connefted  ulth  both 
bodies ;  as  In  the  cafe  of  magnetifm  the  magnet  and 
the  iron  approach  each  other  •,  and  an  eledrified  bo- 
dy and  another  body  near  it  approach  each  other.  This 
property  is  therefore  equally  inherent  in  both  bodies, 
between  which  there  Is  a  mutual  attraftion.  But,  ac- 
cording to  fome  philofophers,  no  fuch  mutual  tenden- 
cies exift  either  In  the  one  body  or  the  other.  The 
obferved  approaches  or  mutual  feparations  of  bodies,  or 
their  attrailions  and  repulfions,  are  fuppofed  to  depend 
on  the  extraneous  aftion  of  an  ethereal  fluid. 

87.  Thefe  qualities  thus   inherent   in  bodies,  which  Powers, 
conftitute  their  mechanical  relations,  or  the  mechanical  ^<:- 
affeftions  of  matter,  have  been  called  powers  ox  forces. 

The  &vent  ^vhich  is  indicated  by  their  prefence,  is  con- 
fidered 
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Of  Moving fiderej  as  the  effeft  and  mark  of  their  agency.  Thus 
,  ^•''"''^s.  ^  jj^g  niagnet  is  faid  to  aB  on  the  iron,  the  earth  is  faid 
'  to  aft  on  the  ftone  which  falls  to  its  furface  ;  and  the 
iron  and  the  ftone  are  faid  to  atl  on  the  magnet  and 
the  earth.  But  all  this,  it  mull  be  obferved,  is  figu- 
rative language.  Power,  force,  and  anion,  \vhen  ufed 
in  their  original  ftricl  ftnfe,  exprefs  only  the  notions  of 
the  power,  force  and  aftion  of  fentient,  active  beings  ; 
and  cannot  be  predicated  of  any  thing  but  the  exertions 
of  fuch  beings  •,  for  luch  beings  only  are  agents.  In 
flrift  propriety,  it  is  perhaps  only  the  exerted  influence 
of  the  mind  on  the  body  xvhich  ought  to  be  called  ac- 
tion. Language  having  begun  among  fimple  men, 
fuch  denominations  were  very  properly  given  to  their 
own  exertions  •,  becaufe  to  move  a  body  they  found  it 
neceflary  to  exert  their  force  or  power,  or  to  a(fl.  But 
when  the  changes  of  motion,  obfer\ed  in  the  occur- 
rence or  vicinitv  of  bodies,  were  attended  to  by  fpecu- 
lative  men,  and  it  was  found  that  the  phenomena  great- 
ly refcmbled  the  refults  or  effefts  when  they  exerted 
their  own  Ifrength,  funilar  terms  were  employed  to  ex- 
preis  thefe  occurrences  in  nature.  The  old  term  was 
retained,  in  preference  to  the  invention  of  a  new  lan- 
guage, to  exprefs  things  which  had  fo  near  a  refem- 
blance.  The  danger  of  confounding  things  from  the 
ufe  of  the  fame  terms,  was  avoided  from  the  differences 
in  other  circumftances  of  the  cafe.  It  is  not,  however, 
to  be  imagined,  that  they  fuppofed  inanimate  bodies 
exerted  force  or  ftrength  in  the  fame  way  as  living  be- 
ings. But,  in  the  progrefs  of  refinement,  the  ivord 
power  or  force  came  at  laft  to  be  employed  to  exprefs 
enij  effciencij  ivhatever ;  and  hence  the  common  ex- 
preflions,  the  force  of  arguments,  the  aBion  of  mo- 
tives, the/>OTfcr  of  an  acid  to  diifolve  a  metal,  &c.  It 
is  to  this  idea  of  conveniency,  that  the  ufe  of  the  terms 
atlrafiion,  repuljion,  preffure,  impulfwn,  as  well  as  of 
the  words  power  and  force,  which  exprefs  tfficieticy  in 
general,  is  to  be  afcribed.  But  thefe  terms,  excepting 
in  thofe  cafes  when  they  are  appUed  to  the  exertions 
or  actions  of  living  beings,  are  metaphorical.  On  ac- 
count, however,  of  the  refemblance  between  the  pheno- 
mena and  thofe  which  are  obferved  when  we  draw  a 
thing  toward  us,  path  it  from  us,  forcibly  comprefs  it, 
or  kick  it  away,  thefe  different  aftions  being  analogous 
to  attraftion,  repulfion,  preflure,  and  impulfion,  thefe 
words  are  employed  as  terms  of  diftinftion.  The  ac- 
tion of  the  mind  on  the  body  is  perhaps  the  only  cafe 
of  pure  unfigurative  action.  But  this  action  being  al- 
ways exerted  with  the  view  of  effecting  fome  change  on 
external  bodies,  our  attention  is  only  direfted  tothem. 
The  inftrument  paffes  unnoticed  ;  and  hence  it  is  faid 
that  we  a6l  on  the  external  body.  The  real  -A&son.  is 
only  the  firfl  movement  in  a  long  fuccelhon  of  events, 
and  is  only  the  remote  caufe  of  the  interefling  event. 
In  many  cafes  of  mechanical  phenomena,  ^ve  find  the 
refemblance  to  fuch  actions  to  be  very  ftrong.  The 
following  is  of  this  defcription.  A  ball  is  projected 
from  a  man's  hand  by  the  motion  of  his  arm  ;  and  in 
the  fame  way  a  ball  is  impelled  by  the  unbending  of  a 
fpring.  In  all  circumftances  there  is  a  refemblance  be- 
tween thefe  two  events,  excepting  in  the  aifion  of  the 
mind  on  the  corporeal  organ.  And,  hence  in  general, 
becaufe  the  ultimate  refults  of  the  mutual  infliience  of 
bodies  on  each  other  ha\'e  a  ftrong  refemblance  to  the 
ultimate  refults  of  our  adions  on  bodies,  no  new  or  ap- 
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propriate  terms  have  been  invented-,  but,  as  has  beenOf  Movinj 


already  obferved,  mankind  have  remahied  fatisficd  with     Forces, 
the  ule  of  thofe  terms  that  are  employed  to  exprefs  their         ' 
own  ailions,  or  the  exertions  of  their   oivn   powers  or 
forces. 

88.  When  power  or  force  is  fpoken  of  as  exilling  or  Afllon  ol' 
refiding  in  a  body,  and  the  effecl;  is  afcribed  to  the  ex- rocdianical. 
ertion  of  this  power,  one  body  confidered  as  poflelTmg  po*^''-''''- 

it,  is  faid  to  at}  on  another.  Thus  a  magnet  is  faid  to 
aft  on  a  piece  of  iron  ;  a  billiard  ball  is  laid  to  aft  on 
one  ivhich  it  Itrikes.  But  if  it  be  attemiited  to  fix  the 
attention  on  this  aftion,  independent  botli  of  the  agent, 
and  the  thing  afted  on,  we  fhall  find  that  there  is  no 
objeft  of  contemplation.  The  exertion  or  procedure  of 
nature  in  effefting  the  change  is  kept  out  of  view  ;  and 
if  ^ve  limit  our  attention  to  the  aftion  as  a  thing  di- 
ftinft  from  the  agent,  we  (Iiall  find  that  it  is  not  the 
aflion,  ftriftly  fpeaking,  but  the  aft,  that  is  brought 
under  confideration.  And  in  the  fame  ^vay,  it  is  only 
in  the  etYcft  produced  that  the  aftion  of  a  mechanical 
power  can  be  conceived. 

89.  In  the  very  nature  of  aftion  fome  change  is  im-Cliange  im- 
plied. Without  producing  fome  efieft,  a  man  is  neverP.''^<^ '"  ac- 
faid  to  aft.  Thought  is  the  aft  of  the  thinking  principle  j''""- 

and  the  motion  of  the  limb  is  the  aft  of  the  mind  on  it. 
In  mechanics  too  there  is  aftion  only  in  fo  far  as  fome 
mechanical  elfeft  is  produced.  For  inftance,  to  begin 
motion  on  a  piece  of  ice,  or  to  Aide  along  it,  ^ve  muft 
aft  violently  ;  ivc  muft  exert  force  ;  and  this  force  be- 
ing exerted  produces  motion.  In  all  cafes,  the  pro- 
duftions  of  motion  are  conceived  as  the  exertions  of 
force  ;  but  to  continue  the  motion  which  has  been  be- 
gun along  the  ice,  no  exertion  feems  requillte.  Be- 
ing confcious  of  no  exertion,  we  ought  to  infer  that 
no  force  is  necefVary  for  the  continuation  of  motion. 
It  is  not  the  produftion  of  any  new  effeft,  but  the  per- 
manency or  continuation  of  an  eft'eft  already  produced. 
Motion  is  indeed  confidered  as  the  eft'eft  of  lome  ac- 
tion ;  but  there  would  be  no  efFeft  or  no  change,  if 
the  body  were  not  moving.  Motion  is  not  to  be  confi- 
dered as  an  aftion,  but  the  effeft  of  an  aftion. 

90.  Mechanical  actions  or  forces  have  been  di\ided  !>"■'''"'' Z^' 
into  prejfures  and   impuljions.      The  idea  of  prelTurc  Jsniechanicai 
very  familiar ;  perhaps  it  enters  into  every  diftinft  con- 
ception that  ive  can  form  of  a  moving  force,  when  the 
attention   is   endeavoured  to  be  fixed  on  it.      Changes 

of  motion  by  the  colUfion  of  moving  bodies  are  pro- 
duced by  impulfion.  Prelfures  and  impulfions  are  ulu- 
ally  confidered  as  of  different  kinds,  the  actions  or  ex- 
ertions of  different  powers.  It  is  fuppofed  that  there 
is  an  effential  difference  between  prefliire  and  impul- 
fion. 'I'hat  we  may  obtain  all  the  knowledge  that 
thefe  diftinftions  cau  give  us,  let  us  ftate  fome  exam- 
ples of  thefe  kinds  of  forces,  inftead  of  attempting  to 
define  or  defcribe  them. 

Let  us  firll  take  fome  examples  of  preffure.  Pref-E'^amp'esoi' 
fure  it  is  known  is  a  moving  force ;  for  if  a  ball  lyingP'^'^'^"''^! 
on  the  table  be  gently  preffed  on  one  fide,,  it  moves  to- 
ward the  other  fide  of  the  table.  If  it  be  followed 
with  the  finger,  the  preffure  being  continued,  its  mo- 
tion is  continually  increafed.  There  is  an  acceleration 
of  its  motion.  By  prelfrng  in  the  fame  way  on  the 
handle  o^  a  common  kitchen  jack,  the  fly  begins  to 
move  ;  and  if  the  preffure  be  continued  on  the  handle, 
the  motion   of  the  Hy  becomes  very  rapid  ;  and  there 

is 
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Of  Moving  i;  alfo  a  coftlinual  arcelc ration.  Such  motions  as  thefe 
^'''":<^^-  ^  are  the  eiffefts  of  genuine  preffure.  The  unbending  of 
a  fpring  would  urge  the  ball  in  the  fame  way  along  the 
tabic,  and  would  produce  a  continually  accelerated 
motion  ;  and  a  fpring  coiled  up  round  the  axis  of  the 
handle  of  the  jack  would,  by  uncoiling  itlelf,  urge 
round  the  tly  with  a  fimilar  accelerated  motion.  By 
comparing  the  prelTure  ef  the  finger  on  the  ball  with 
the  effecls  of  the  fpring,  we  perceive  diftinclly  the  per- 
fect fimilarity.  Thefe  exertions  or  aftions,  or  in- 
fluences, are  denoted  by  the  ^vord  preiTure,  which  is  de- 
rived from  the  moft  familiar  inftance  of  them. 

The  fame  motion  may  be  produced  in  the  ball  or 
fly,  by  pulling  the  ball  or  machine  by  means  of  a 
thread  having  a  weight  fufpended  to  it.  Both  being 
motions  accelerated  in  the  fame  manKer,  the  aftion  of 
the  thread  on  the  ball  or  machine  comes  under  the 
fame  denomination  of  preffure.  Weight  is  therefore 
confidered  as  a  prefling  power.  And  indeed  the  fame 
comprefllon  is  felt  from  the  real  preffure  of  a  man  on 
the  flioulders  and  a  load  laid  on  them.  But  in  the 
inllance  above,  the  weight  ads  by  the  intervention  of 
the  thread.  By  the  preffure  of  the  weight  it  pulls  at 
that  part  of  the'  thread  to  which  it  is  attached,  this 
part  pulls  at  the  next  by  the  force  of  cohefion  •,  and 
this  at  a  third,  and  fo  on,  till  the  mod  remote  pulls  at 
the  ball  or  machine.  In  this  way  elalficity,  weight, 
cohefion,  and  other  forces,  perform  the  office  of  a  ge- 
nuine power ;  and  their  refult  being  always  a  motion 
beginning  from  nothing,  and  accelerating  to  any  velo- 
city by  perceptible  degrees,  from  this  refemblance  we 
are  led  to  give  them  one  familiar  name. 

91.  If  the  thread  by  wliich  the  weight  is  fufpended 
be  cut,  it  falls  with  an  accelerated  motion.  This  alfo 
is  afcribed  to  fome  preffnig  power  which  afts  on  the 
weight  •,  and  it  is  even  confidered  as  the  caufe  of  the 
body's  weight,  which  word  is  a  name  by  which  this  in- 
ftance of  prelling  power  is  dillinguilhed.  Gra\-itation, 
therefore,  comes  under  the  denomination  of  preffure. 
For  the  fame  reafon  the  attractions  and  repulfions  of  the 
magnet,  or  of  electric  bodies,  belong  to  this  clafs  of 
phenomena  -,  for  on  bodies  placed  between  them  they 
produce  actual  compreflions,  as  well  as  motions  which 
are  continually  accelerated,  in  the  fame  ^vay  as  gra\-i- 
tation  does.  To  all  thefe  powers,  therefore,  the  de- 
fcriptivc  name  oi />re/furei  may  be  given,  although  this 
name  properly  fpeaking  belongs  to  one  of  them  only. 
This  great  clafs  has  been  fubdi^ided  by  fome  philofo- 
)ihers  into  preffions  and  felicitations.  Gravity  is  confi- 
dered as  a  felicitation  ah  extra,  by  which  a  body  is 
urged  downward.  The  forces  of  electricity  and  mag- 
netilin,  with  many  otlier  altradions  and  repulfions,  are 
alfo  called  folicitations.  But  this  clartification  feems  to 
be  of  little  ufe. 

9  2.  We  liave  a  familiar  inllance  of  impuliion  in  one 
hall  ftriklng  another,  and  patting  it  in  motion.  In 
this  cafe  the  appearances  are  very  different  from  the 
phenomena  of  preffure.  For  the  body  that  is  ftnick 
acquires  in  the  Inftant  of  impulfe  a  fenfible  quantity  of 
motion.  But  after  the  ftroke  this  motion  is  neither  ac- 
celerated nor  retarded,  unlefs  by  the  aclion  of  fome 
other  force.  The  rapidity  of  the  motion,  it  is  obfer- 
vcd  depends  on  the  pre\-ious  velocity  of  the  llriking 
ball.  If  for  Inllance  a  clay  ball,  moving  with  any  ve- 
llBcitv,  (Irike  another  equal  ball  which  is  at  reft,  the 
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ball  tvhich  is  ftruck  moves  with  one  half  of  the  velo-  Of  Moving 
city  of  the  other.     It  is  farther  obferved  that  the  ftrik-  ,  Forces.  ^ 
ing  ball  always  lofes  as  much  motion  as  the  ball  wliich         ' 
is  llruck  gains.    From  this  remarkable  faft  there  feems 
to  have  arifen  an  indilliucl  notion  of  a  kind  of  trans- 
ference of  motion   from  one   body  to   another.     It  is 
not  faid  that  the  one  ball  produces  motion  or  caufes  it 
in  the  other,  but  it  is  faid  to  communicate  motion  to  it ;  Communi. 
and  the  phenomenon  is  ufually  termed  the  commuruca-  cation  of 
tion  of  motion.     This,  however,  is  a  very  inaccurate  '"°''°''' 
mode  of  expreffion.     We  dillinftly  conceive  the  caufe 
or  communication  of  heat,  the  communication  of  falt- 
nefs,  of  fweetnefs,  and  of  roany  other  things  -,  but  we 
have   no   clear  conception  of  part  of  the  identical  mo- 
tion wliich  exifted  in  one  body  being  transferred  to  a- 
nother.     From  this,  therefore,  it  appears  that  motion 
is  not  a  thing  which  can   esill  independently,  and  is 
fufceptible  of  a£lual  transference ;  but  is  a  ftate  or  con- 
dition of  which  bodies   are   fufceptible  which   may  be 
produced   in  bodies,  and  which  is  the  effect  or  cha- 
rafterillic  of  certain  natural  properties  or  powers. 

The  notion  of  the  a£lual  transference  of  fomething 
formerly  poffeffed  by  the  ftriklng  body,  and  now  fepa- 
rated  from  it,  or  transfufed  into  the  body  which  is 
ftruck,  has  obtained  fupport  from  the  remarkable  cir- 
cumftaiice  in  the  phenomenon,  that  a  rapid  motion  re- 
quiring for  its  production  the  adtion  of  a  preffing 
power,  continued  for  a  fenfible,  and  frequently  a  long 
time,  is  or  feems  to  be  effected  inltantan'oufly  by  im- 
pulfion.  Here  then  we  find  room  for  the  employment 
of  metaphor,  both  in  thought  and  language.  We  ie« 
the  ftriklng  body  affeft  the  body  which  is  ftruck.  It 
poffeffes  the  poiver  of  impulfion,  or  of  communicating 
motion,  but  it  only  poffeffes  this  power  while  it  is  itfelf 
in  motion  ;  and  we  therefore  conclude  that  this  power 
is  the  efficient  dlltinguilhing  caufe  of  its  motion.  Hence 
it  has  been  called  inherent  force,  the  force  inherent  in 
a  moving  body,  vis  injita  corpori  moto.  This  force  is 
communicated  to  the  body  impelled,  or  transfuled  into 
it  j  the  transference  is  inftantaneous,  and  the  body  thus 
impelled  continues  its  motion  till  it  is  changed  by  2 
ne;v  force.  But  if  we  attend  fcrupuloufly  to  thofe 
feelings  which  have  given  rife  to  this  metaphorical 
conception,  we  ftiall  find,  that  although  at  firft  fight 
this  train  of  obfervation  feems  very  plaufible,  we  lliould 
entertain  very  different  notions-  To  begin  the  motion 
of  Aiding  on  a  fmooth  piece  of  ice,  we  aie  confclous  of 
exertion  \,  but  ivhen  the  ice  is  very  fmooth,  no  exertion 
that  we  are  confcious  of  feems  requifite  to  continue  the 
motion.  JJo  exertion  of  power  is  here  neceflary  ;  and 
therefore  we  have  no  primitive  feeling  ol  power  ^vhile 
we  flide  along.  And  indeed  we  cannot  think  of  mov- 
ing fonvard  without  effort  otherulfe  than  as  a  certain 
mode  of  exiftence.  It  has  however  been  imagined  that 
thofe  \\\\o  fupport  this  opinion  have  in  fome  way  de- 
duced it  from  their  feelir;;s.  To  move  forward  in 
walking,  we  mull  coniinue  the  exertion  with  which 
ive  began  •,  and  unlefs  this  power  of  walking  be  conti- 
nually exerted,  we  muft  flop  our  progrefs.  But  tills 
is  inaccurate  obfervation.  In  the  aftion  of  walking 
there  is  much  more  than  the  continuance  in  progreffive 
motion.  It  is  the  repeated  and  continued  lifting  the 
body  up  a  fmall  height,  and  allowing  it  to  come  down 
again,  and  this  repeated  afcent  requires  repeated  exer- 
tion. 

93.  From. 
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Of  Movmg  p^.  From  the  conCderatlon  of  the  inilautaiieou';  pro- 
lorces.  (Jm^iion  of  rapid  motion  by  impulfe,  fome  diftinguilhed 
philofophers  have  been  led  to  fuppofe  that  the  force  or 
power  of  impullion  is  not  fufccptible  of  being  compa- 
red with  a  prefllng  power.  It  has  been  afftrted  that- 
impulfe  when  compared  ^\•ith  preflTure  is  infinitely  great. 
But  the  funllarity  of  the  ultimate  refults  of  impulfe 
and  preflure,  have  always  led  them  to  adopt  a  different 
view.  There  is  no  difference  between  the  motion  of 
two  balls  wliich  move  with  equal  rapidity,  one  of 
which  delcends  from  a  height  by  the  force  of  gravity, 
while  the  other  has  been  llruck  by  another  body.  In 
this  flruggle  of  the  mind  attaclied  to  preconceived  opi- 
nions, and  at  the  fame  time  accommodating  thefe  opi- 
nions to  obferved  phenomena,  other  lingular  forms  of 
exprefTion  have  arilen.  PrefTure  is  conlidered  as  an  ef- 
fort to  produce  motion.  And  here  ive  have  another 
iiiftance  of  metaphorical  expreflion  as  ifell  as  thought. 
The  weight  of  a  ball  on  the  table  is  called  a  power  ; 
and  this  weight  is  continually  endeavouring  to  move 
the  ball  downward.  But  thefe  efforts  being  ineffeftual, 
the  power  in  this  cafe  is  faid  to  be  dead.  It  is  called 
vis  mortua,  in  contradiftinition  to  the  force  of  impul- 
flon  which  is  called  a  living  power,  vis  viva.  But  this 
mode  of  expreflion  mufl  appear  very  inaccurate,  if  ^ve 
Confider  the  cafe  of  the  impelling  ball  falling  perpen- 
dicularly on  the  other  ball  lying  on  the  table.  No 
motion  is  induced  by  this  impulfion  ;  and  if  the  table 
be  conceived  to  be  annihilated,  the  power  of  gravity 
becomes  a  vis  viva. 

l"o  prove  that  impulfe  is  infinitely  greater  than  pref- 
fure,  numerous  famiUar  inllances  have  been  adduced  by 
thofe  who  fupport  this  doftrine.  A  nail  is  driven  with 
a  moderate  blo^v  of  a  hammer,  which  would  require  a 
prelTure  many  hundred  times  greater  than  the  impelling 
effort  of  the  pcrfon  who  employs  the  hammer.  A 
hard  body  may  be  fliivered  to  pieces  with  a  moderate 
blow,  which  would  fupport  an  inconceivable  weight 
gradually  applied.  This  prodigious  fuperiority  in  im- 
pulfion leaves  it  a  difficult  matter  to  account  for  the 
production  of  motion  by  means  of  preffure  ;  becaufe 
the  motion  of  the  hammer  might  have  been  acquired 
in  confequence  of  the  continued  preflure  of  the  carpen- 
ter's arm.  It  is  confidered  as  the  aggregate  of  an  infi- 
nite number  of  fucceeding  prcfTurcs  repeated  in  every 
inffant  of  its  continuance.  ITie  fmallnefs  of  each  ef- 
fort is  compenfated  by  their  number. 

94.  After  all,  it  does  not  appear  clear  that  there  are 
two  kinds  of  mechanical  force  which  are  effentially  dif- 
ferent in  their  nature^     It  is,  indeed  in  a  great  mealure 
given  up  by  thofe  who  fupport  the  do6lrin£  that  impulfe 
is  infinitely  greater  than  preffure  :   Some  method  might 
perhaps  be  found  of  explaining  fatisfaCtorily  this  remark- 
able difference  between  thg  two  modes   of  producing 
motion.     But  there  feems  to  be  no  confiderable  advan- 
tage in  thus  arrangitig  the  phenomenon  under  two  di- 
ffinct  heads. 
Tmpulfion         95-  The  nature  of  the  fole  moving  force  in  nature 
rtte  caufe  of  has  given  rife  to  much  difcuffion  among  mechanicians, 
motion,       and  produced  no  fmall  diveriity  of  opinion.     Accord- 
ing  to  fome,   all  motion  is  the  effeil  of  preflure ;   for 
when  impulfe  is  confidered  as  equivalent  to  the  aggre- 
gate of  an  infinite  number  of  preffures,   every  preffure, 
ho^vever  fmall,  is  fuppofed  to  be  a  moving  force. 
Ihe  fole  caiife  of  uiotioB,  ■according  to  other  philofo- 
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phers,  is  impulfion.  Bodies  are  obftrved  in  motion;  they  Of  :Moving 
impel  others,  and  produce  motion  iu  them  ;  and  this  ^'o^'-e'- 
produtlion  of  motii^n  is  faid  to  be  regulatetl  by  fuch  ^"^  ' 
laws,  that  there  is  only  one  abfolute  quantity  of  mo- 
tion in  the  univeric,  which  quantity  remains  i:ivariab!y 
the  fame.  Some  portion  of  this  motion,  therefore,  mult 
be  transferred  or  transfufed  wlicn  bodies  come  into  col- 
lifion  with  each  other.  But  Ijcfides,  there  ar&  fome 
cafes  in  which  it  is  perfeclly  ob\-iotL<  that  motion  pro- 
duces preflure.  Cafes,  which  are  indeed  both  whimfi- 
cal  and  complicated  have  been  adduced  f)y  Eulcr,  to 
f^tew  that  an  aflion,  in  all  refpefts  fimilar  to  preffure^ 
may  be  produced  by  motion.  Such  a  cafe  is  the  fol- 
lowing. If  two  balls  are  coimecled  by  a  thread,  they 
may  be  flruck  in  fuch  a  way,  that  they  fhall  not  only 
move  forward,  but  at  the  fame  time  alio  wheel  round. 
When  this  happens,  the  thread  by  which  they  arc  con- 
nefted  is  ftretched.  Shice  then,  according  to  this  rea- 
foning,  motion  is  obferved,  and  preffure  is  produced  by 
motion,  it  would  be  abfurd  to  fuppofe  that  preffure  is 
any  thing  elfe  than  the  refult  of  certain  motions.  The 
philofbphers  who  are  attached  to  this  doflrine  of  mov- 
mg  forces,  proceed  to  account  for  thofe  prefling  powers 
or  felicitations  to  motion  which  are  obferved  in  the  ac- 
celeration of  falling  bodies,  the  phenomena  of  magne- 
tifm  and  eleftricity,  and  others  of  the  fame  kind,  where 
motion  is  induced  on  certain  bodies  wliich  arc  in  the 
vicinity  of  other  bodies,  or  as  it  is  expreffcd  in  common 
language  by  the  acflion  of  other  bodies  at  a  diflance. 
To  fay  that  a  magnet  cannot  aft  on  a  piece  of  iron  at 
a  diflance,  is  to  fay  that  it  afts  where  it  is  not ;  which 
is  not  lefs  abfurd  than  to  fay  that  it  aAs,.rvhcit  it  is  not, 
Euler  affumcd  it  is  ati  axiom,  nt'/ii/  moveliir,  niji  a  con~ 
Ugiw  et  moto. 

The  methods  propofcd  by  thefe  philofophers  to  pro- 
duce preffure,  are  lefs  ingenious  and  not  more  fatisfac- 
tory  than  that  adduced  by  Euler  which  was  mentioned 
above ;  and  indeed  they  do  not  fecm  to  be  very  anxious., 
about  the  manner  in  which  thefe  motions  arc  produced. 
The  phenomena  of  magnetifm  are  induced,  or  a  piece- 
of  iron  is  put  in  motion,  when  it  is  in  the  vicinity  of  a 
magnet,  by  a  t^fream  of  lluid  which  iffues  from  one  pole- 
of  a  magnet,,  paffcs  in  a  circle  round  the  magnet,  and 
enters  at  the  other  pole.  By  this  llream  of  fluid  the 
iron  is  impelled,  and  brought  to  arrange  itfelf  in  cer- 
tain determined  pofitions.  In  the  fame  way  all  bodies 
are  impelled  in  lines  perpendicidar  to  the  furface  of  the 
earth  by  a  ftream  of  fluid  which  is  in  continual  motioiv 
to^vards  its  centre.  In  the  fame  way  fimilar  phenome- 
na are  accounted  for,  and  thus  thefe  motions  are  redu- 
ced to  flmple  cafes  of  impulfion.  But  to  fay  nothing 
ivorfe  of  this  doftrine,  it  is  not  very  compatible  with 
the  dift-jtes  of  common  fenfe.  It  proceeds  on  the  fup- 
pofition  that  fomething  afts  which  »ve  do  not  fee  ;  and 
of  the  exiHence  of  -which  there  is  not  the  fmalleft 
proof. 

96.  Preffure,  according  to  the  opinion  of  others,  is  nreffuie 
the  only  moving  force  in  nature  j  but  it  is  that  kind  of 
preffure  which  has  been  termed  folicitation,  not  what 
arifes  from  the  mutual  contaft  of  folid  bodies.  Gravi- 
tation is  an  inftance  of  the  kind  of  preffure  here  allud- 
ed to.  It  is  affirmed  by  thefe  philofophers,  that  there 
is  no  fuch  thing  as  contaft  on  the  inftantaneous  commu- 
nication of  motion  by  the  real  collifion  of  bodies.  It 
is  ikid  that  the  particks  of  folid  bodies  exert  very  ftrong 
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(if  iMovingrepulfions  to  a  fmall  diftar.ce  j  and  ^vhen  they  are 
,  ^''''^''^•''-  brought  by  any  motion  futhciently  near  to  another 
*  body,  they  exert  a  repulfive  force,  and  are  equally  re- 
pelled by  this  body.  Motion  is  thus  produced  in  the 
one  body,  while  it  is  diminiflied  in  the  other.  It  is 
then  Ihoun  by  fcrupuloufiy  confidering  the  ftate  of  the 
bodies  xshile  the  one  advances,  and  the  other  retires,  in 
what  way  they  attain  a  common  velocity,  the  quantity 
of  motion  before  collilion  reraaniing  the  lame,  and  the 
one  body  gaining  exaftly  as  much  as  the  other  lofes. 
Cafes  alfo  are  adduced,  of  inch  mutual  action  between 
bodies,  where  it  is  obvious  they  have  never  come  into 
contaft  ;  but  where  the  relult  is  exadlly  the  fame  as 
when  the  motion  feemed  to  be  inllantaneoufly  changed. 
And  hence  it  is  concluded  that  there  is  no  fuch  thing 
as  inflantaneous  communication,  or  transfufion  of  mo- 
tion by  contacl  in  collilion  or  impulfe.  All  moving 
forces  according  to  thefe  philofophers,  are  of  that  kind 
^vhich  have  been  named  folicitations ;  fuch  as  gravi 
ty  is. 

97.  Different  names  have  been  given  to  the  exer- 
tions of  mechanical  forces,  according  to  the  reference 
named  from '■^'''-  '^  m^de  to  the  refult.  In  wreftling  when  my  an- 
their  refult.  tagonift  exerts  his  Ilrength  to  prevent  being  thrown 
down,  and  I  am  fenfible  of  his  exertion,  I  thus  difcover 
that  he  refills.  But  if  I  oppofe  him  only  to  prevent 
him  throwing  me,  I  am  faid  to  refill.  If  I  flrike  or 
endeavour  to  throw  him,  I  am  faid  to  aft.  The  fame 
diilinftion  is  applied  to  the  exertion  of  mechanical 
powers.  If,  for  infiance  one  body  A  change  the  mo- 
tion of  another  body  B,  the  change  in  the  motion  of 
B  may  be  conlidered  either  as  the  indication  and  mea- 
fure  of  the  po'vver  of  A  in  producing  motion,  or  as  the 
mdication  and  meafure  of  the  refiilance  made  by  A  in 
being  brought  to  reft,  or  having  any  change  induced 
on  its  motion.  The  diilinftion  which  is  here  made  is 
not  in  the  thing  itfelf,  but  exills  only  in  the  reference 
which  ^ve  are  difpofed  to  make  of  its  effeft,  from  other 
confiderations.  If  a  change  of  motion  take  place  vs-hen 
one  of  the  powers  ceafestO  be  exerted,  it  is  conceived 
that  this  power  has  refilled.  But  this  language  is  me- 
taphorical. Refiftance,  effort,  endeavour,  are  all  words 
ivhich  exprefs  motion  that  relate  to  fentient  beings. 
There  is  perhaps  no  word  preferable  to  the  word  reac- 
tion, to  exprefs  the  mutual  force  which  is  obferved  in 
,  all  the  operations  of  nature  which  have  been  fuccefsful- 
ly  inveftigated. 
Siippofed  to  fj8.  A  difficulty  has  been  ftarted  with  regard  to  the 
A  ""  opinion  of  thofe  who  affirm  that  all  mechanical  pheno- 
and  reuiil-   "'S"'!  "^r^  dependent  on  attrafting  and  repelling  forces ; 


fion.  becaufe  it  is  here  fuppofed  that  bodies  aft  on  each  other 

at  a  diftance,  and  however  fmall  this  diftance  may  be, 
this  is  conceived  to  be  abfurd.  It  may  however  be 
obferved,  that  the  mutual  approaches  or  receffes  of  bo- 
dies may  be  afcribed  to  tendencies  to,  or  from  each 
other.  Without  thinking  of  any  intermediate  connec- 
tion between  the  iron  and  the  magnet,  ive  conceive  the 
iron  to  be  affefted  by  the  magnet  ;  and  if  this  be  con- 
ceivable, it  is  not  abfurd.  Our  knowledge  of  the  ef- 
fence  or  nature  of  matter  is  not  fuch  as  to  render  this 
tendency  of  the  iron  to  the  magnet  impoffible.  We  do 
not  indeed  fee  intuitively  why  the  iron  fhould  approach 
to  the  magnet  ;  but  this  is  by  no  means  fufficient  to 
pronounce  it  impoffible  or  inconfillent  with  the  nature 
of  matter.  To  fuppofe  therefore  in  the  produftion  of 
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motion,  the  impulfe  of  an  invilible  fluid,  of  which  we  Of  Moving 
know  not  any  thing,  and  of  whofe  exiftence  there  is  no  ^°^'-"'  . 
evidence,  is  a  rafh  and  unwarrantable  affumption.    But  ' 

farther,  if  it  be  true  that  bodies  do  not  come  into  con- 
tacl,  even  wlien  one  ball  ihikcs  another,  and  drives  it 
before  it,  the  fuppofition  of  the  exiftence  of  this  invi-  . 
fible  lluid  ivill  not  alTill  us  in  folvlng  the  difficulty  ;  for 
the  fame  difficulty  would  occur  in  the  aftion  of  any  one 
particle  of  the  fluid  in  the  body.  At  any  rate  the  pro- 
duftion  of  motion  without  any  obferved  contact,  is  more 
familiar  to  us  than  the  produftion  of  motion  by  one 
body  afting  on  another  by  impulfion.  Every  cafe  of 
gravitation  is  an  intlance  ot  this. 

99.  In  thofc  cafes  v.here  the  exertions  of  any  mecha- Attraflion 
nical  power  are  obierved  to  be  always  direfted  toward  '"^^  tcyuU 
any  body,  that  body  is  faid  to  attraH.  Thus  a  boat  is  '?"  '  j 
attrafted  toward  a  man  when  he  pulls  it  toward  him 
by  means  of  a  rope.  This  is  a  cafe  of  pure  atlraflion. 
But  when  the  other  body  always  moves  off,  the  body 
exhibiting  this  phenomenon  is  faid  to  repel ;  and  it  is  a 
cafe  of  pure  repuljwn  when  a  perfon  puffies  any  body 
from  him.  And  becaufe  there  is  a  refemblance  to  the 
refults  ot  real  attraftion  and  repidfion,  the  fame  terms 
are  employed  to  exprefs  the  mechanical  plienoraena  of 
nature.  But  that  our  conceptions  may  not  be  embarraf- 
fed  or  rendered  obfcure  by  the  ufe  of  fuch  metaphorical 
expreffions,  it  is  requifite  to  be  careful  not  to  allow 
thefe  words  to  fuggeft  to  us  any  opinion  about  the  man- 
ner in  which  mechanical  forces  produce  their  effefts. 
If  the  opinion  which  is  held  of  the  exiftence  of  an  in- 
vifible  fluid  on  which  mechanical  aftion  depends  be 
well  founded,  it  is  obvious  that  there  can  t>e  neither 
attraftion  nor  repulfioft  in  the  univerfe. 

100.  Forces  are  conceived  as  meafurable  quantities.  Forces 
Thus  we  conceive  one  man  to  poffefs  double  the  ftrength  nieafurablc 
of  another  man,  ivhen  \ve  obferve  that  he  can  relill  the  '^"''"  '  ' 
combined  efforts  of  t^vo  others.  It  is  in  this  way  that 
animal  force  is  conceived  as  a  quantity  made  up  of  its 
own  parts  and  mcafured  by  them.  This  hoivever  feems 
not  to  be  a  very  accurate  conception.  Our  conception 
of  one  ftrain  being  added  to  another  is  obfcure,  al- 
though ^ve  have  a  diftinft  notion  of  their  being  com- 
bined. There  are  no  words  to  exprefs  the  difference  of 
thefe  two  notions  in  our  minds  ;  but  we  think  that  the 
fame  difference  is  perceived  by  others.  We  have  a 
clear  conception  of  the  addition  of  two  lines  or  two 
tninutes  •,  but  our  notions  of  two  forces  combined  are 
indillinft  ;  altliough  it  cannot  be  affirmed  that  two 
equal  forces  are  not  double  of  one  of  them.  They 
are  meafured  by  the  effefts  which  they  are  known  to 
produce. 

10 1.  In  the  fame  way  mechanical  forces  are  conceiv- and  fuch  ai 
ed  as  meafurable  by  their  effefts,  and  thus   become  the  ^'e  mecha- 
fubjefts  of  mathematical   difcuffion.     We  fpeak  of  the  "'"'• 
proportions  of  magnetifm,  eleftricity    &c.  and   even  of 
the  proportion  of  gravity  to   magnetifm.     Thefe  how- 
ever, confidered  in  themfelves,  are  quite  dilTimilar,  and 
do  not  admit  of  any  proportion  ;  but  fome  of  their  ef- 
fefts are  meafurable,  and  thefe  affumed   meafures  being 
quantities  of  the  fame  kind  are  fufceptible  of  compari- 
fon.     The  acceleration  of  motion  in  a  taUIng  body,  Is 
one    if  the  effefts   of  gravity  ;  magnetifm   accelerates 
motion  of  a  piece  of  Iron  ;  and  thefe   two  acceltra- 
.is  may  be  compared  together.     But  becaufe  none  of 
'le  meafurable  effefts  of  magnetifm  with  which  we  are 
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Of  Moving  acquainted,    are   of  tlie   fame   kind   with   any   of   the 
Forces.     efFtfts  of  heat,  tnagnetifm   and  heat  are  not  fufceptible 
of  coir.parifon. 

When  it  is  faid  that  the  gravitation  of  the  moon  is 


Comparifon 
cf  the  ef- 
fcas  of 
gravity. 


the  3600th  part  of  the  gra\ntation  at  the  fea-fhore,  it  is 
meant  that  the  fall  of  a  Hone  in  a  fecOnd  is  3600  times 
greater  than  the  fall  of  the  moon  in  the  fame  time. 
But  to  exprefs  the  proportion  of  the  tendency  ot  gravi- 
tjtion  more  purclv,  if  a  rtone  hung  on  the  ipring  of  a 
ifeelyard,  draw  out  the  rod  of  the  ileelyard  to  the  mark 
3600,  the  fame  rtone  carried  up  to  the  diftance  of  the 
moon  will  draw  It  out  only  to  the  mark  one.  And  it 
tl:e  flone  at  the  fea-(hore  drais'  out  the  rod  to  any  mark, 
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Thus  of  the  fifft  kind  are  the  terms  accelerating,  alirac-  Of  MoviiiR- 
tive,  or   repuijive  forces  ;  of  the  fecond,   are   the  terras     I''<"'-«^. 
niagnelifm,  eUflricitij,  &c.  * 

Ofthf  Laws  of  Motion, 

105.  Such  then  being  our  notions  of  mechanical 
force."!,  of  the  caufes  of  the  produttion  of  motion,  and 
its  changes,  there  are  ccitain  refults,  which  by  the 
conftltution  of  the  human  mind,  necefl'arily  arii'e  from 
the  relations  of  thefe  Idea.*.  Thefe  refults  are  laws  of 
human  judgment,  independent  of  all  experience  of  ex- 
ternal nature.  Some  of  thefe  laws  may  be  intuitive, 
prefcnllng   therafelves   to  the  mind  as  loon  as  the  ideas 


it  will  require   3600   fuch  ftones  to  draw  the  rod   out      which  they  involve  are  prefentcd  to  it.     Thefe  may  be 
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to  the  fame  mark  at  the  diftance  of  the  moon.  No^v 
it  is  not  in  coniequence  of  an  Immediate  perception  of 
the  proportion  of  gravitation  at  the  moon  to  that  at  the 
furface  of  the  earth  that  fuch  an  aflertlon  is  made.  It 
is  becaufe  thefe  motions  being  confidered  as  its  cffefts 
in  fuch  fituations,  and  being  magnitudes  of  the  fame 
kind,  are  fufceptible  of  companion,  and  have  a  pro- 
portion which  can  be  determined  by  obfervatlon.  And 
although  the  proportions  of  the  caufes  or  forces  are 
Ipoken  of,  yet  it  is  only  the  proportions  of  the  eiFefts 
which  come  under  contemplation. 

10  2.  In  order  that  thefe  afl'umed  mcafures  may  be 
accurate,  they  muft  be  always  connected  ivlth  the 
magnitudes  which  they  are  employed  to  meafure  ;  and 
the  connexion  mulf  be  of  that  kind,  that  the  degrees 
of  the  one  muft  change  in  the  fame  manner  ^vlth  the 
degrees  of  the  other.  The  fame  thing  mull  alfo  be 
known  of  the  meafure  \vhlch  is  employed  ;  the  preclfe 
and  conftant  relation  muft  be  feerii  But  how  Is  this  to 
be  accompliflied  ?  Force  as  a  feparate  e.xiitence  is  not  a 
perceptible  objeft.  We  do  not  perceive  its  proportions, 
fo  as  to  be  able  to  afcertain  that  they  are  the  fame  with 
the  proportions  of  the  meafures.  On  the  contrary,  the 
vt^ry  exiftence  of  this  force  is  inferred  from  obfervatlon 
of  the  acceleration,  an-d  its  degree  is  alfo  an  inference 
from  the  obferved  extent  or  magnitude  of  the  accelera- 
tion. The  meafures  which  are  thus  afl'umed  are  there- 
fore neceflarily  connefted  with  the  magnitudes,  and 
their  proportions  are  the  fame  ;  the  one  is  an  inference 
from  the  other  both  in  kind  and  degree. 

1 03.  It  now  appears  that  this  fubjcif  is  fufceptible 
of  mathematical  inveftlgation.  After  having  fclefted 
our  meafures,  and  obferving  certain  mathematical  re- 
lations of  thole  meafures,  every  inference  deduced  from 
the  mathematical  relations  of  the  proportions  of  thofe 
reprefentatlons  is  true  of  the  proportions  of  the  motions, 
and  therefore  it  Is  alfo  true  of  the  proportions  of  the 
forces.  Thus  then  Dynamics  may  be  reckoned  a  de- 
monftratlve  fclence. 

IC4.  Movhig  forces  are  confidered  as  differing  alfo 
m  kind,  that  Is,  in  diredfion.  The  direftion  of  the  ob- 
ferved change  of  motion  is  aftigned  to  the  force  ;  which 
Is  not  only  the  indication,  but  alfo  the  meafure  of  the 
changing  force.  This  force  is  called  an  accelerating, 
retarding,  or  deflecting  force,  according  as  it  Is  obfer- 
ved, that  the  motion  is  accelerated,  retarded,  or  de- 
flected. And  from  thefe  terms  it  muft  appear,  that  we 
have  no  knowledge  of  the  forces  dIfFe^ent  from  our 
knowledge  of  the  effefts.  They  are  either  defcrlptive 
of  the  effefts,  or  they  have  a  reference  to  the  fubftr.n- 
ces  in  which  the  forces  are  fuppofed  to  be  hiherent. 
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called  axioms.  Otlj^rs  may  be  as  neceffary  reoilti 
from  the  relations  of  thefe  notions,  are  lefs  obviou";, 
and  may  require  a  procefs  of  reafotiing  to  eftablilh  thelv 
truth. 

Ot  thefe  laws  there  are  three,  which  were  firft  di  ■ 
ftinftly  propofed  by  Sir  Ifaac  Ne\vton.  Thefe  may  be 
confidered  as  the  firft  principles  of  all  dlfculfions  In  me-, 
chanlcal  phllofophy,  gire  a  fufticient  foundation  for  all 
the  doctrines  of  Dynamics,  and  to  thefe  principles  we 
may  refer  for  the  elucidation  of  all  the  mechanical  phe- 
nomena of  nature. 

Fir/!  Law  oj"  Motion. 

106.  Even/  body  continues  in  ajlale  of  re/l,  or  oj' 
uniform  reBilineal  motion,  itnlefs  it  is  affeBed  by  fame 
meclianical  force. 

On  the  truth  of  this  propofitlon  the  ^vhole  of  mecha-Import.ance 
meal   phllofophy  chiefly  depends.      But  with  regard  toof 'his  pro-, 
its  truth  and  the  foundation  on  which  it  refts,  the  opi-V°''"°°' 
nionsof  phllolophers  are  very  dlfferent>   In  general  thefe 
opinions  are  oblcure  and  unlatisfaiftory  ;  and,  as  is  ufual, 
they  influence  the  difcuflions  of  thofe  who  hold  them  in 
all  their  inveftigatlons. 

It  Is   not  only  the   popular  opinion  that  a  ftate  Ret  Aip- 


of  relt  Is  the   natural  ftate  of  body,  and  that  motion  is  P""^''  '"  •"; 

iomething  foreign  to  It,  but  the  fame  opinion  has  been  '"^  "A""''" 
/-  11  1  .,    r     .  'i-i  .,  ,       condition 

lupported    by   many    phllolophers.       ihey   allow  that  of  body. 

matter  unlefs  It  is  aded  on  by  fome  moving  force  ivill 
remain  at  reft  ;  and  nothing  feems  neceffary  for  matter 
to  remain  where  It  Is,  but  Its  continuing  to  e.xift.  But 
the  cafe  Is  widely  different,  according  to  thefe  philofo- 
phers,  with  refpefl  to  matter  in. motion.  For  here  the 
relations  of  the  body  to  other  things  are  continually 
changing  ;  and  as  there  is  the  continual  production  of 
an  eft'eiit,  the  continual  agency  of  a  changing  caufe  is 
neceffary.  This  mctaphyfical  argument,  it  is  faid,  is 
fully  confirmed  by  the  moft  fanriliar  obfervatlon.  AH 
motions,  whatever  may  have  been  their  violence,  termi- 
nate in  reft,  and  for  their  continuance  the  continual 
exertion  of  fome  force  Is  neceffar}'. 

lo8.   It  Is   affirm.ed   by  thefe   philofophers,  tliat  the  Continual 
continual  adtlon  of  the  moving  caufe  is  cffentially  requi- ^"^'■'i""  f' 
fite  for  the  duration  of  the  motion.      But  their  opinions     ,f.^  "^" 
ot   the  nature  of  this  caufe  are   not  uniform,      -^ccor- m^JQ,, 
ding  to  lome,  all  the   motions  In   the  univerfe   are  pro- 
duced and  continued  by  the  direct  agency  of  the  Deitv 
hlmfelf.     By   others   all   the   motions   and   changes  of 
every  particle  of  matter  are   afcribed  to  a  fort  of  mind 
which  Is   Inherent   In  it.     This   Is   called   an  elemental 
msnd^     It  is  the  fame  as  the  (ptrt?  and  the  oVtsj  ■^v^vt  of 
Ariftotle.     Every  thing,   according  to  iheie   philofo-- 
3  P  phers, 
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of  Mov'ir.r  pliers,  vrhich  moves,  is  mind,  and  every  tHng  which 
Forces,  jj  moved  is  body.  But  this  elemental  mind  is  only 
^—~-v~—^  known  and  characterized  by  the  effefts  which  are  a- 
fcribed  to  its  action  ;  and  thefe  are  obfcrvcd  in  the  mo- 
tionsor  changeswhich  are  produced.  Thefe,  weleamfrom 
uniform  experience,  are  regulated  bylaws  equally  precife 
with  the  laivs  of  mathematical  truth.  But  there  is  gothing 
which  indicates  any  thing  like  intention  or  purpofe  ; 
none  of  the  marks  or  characl:ers  by  -.vhich  mind  was 
brought  firil  into  view.  They  referable  the  eifeCls  pro- 
duced bv  the  exertions  of  corporeal  force  ;  and  hence 
the  vio-cAforc^  has  been  apphed  to  exprefs  tlie  caufes  of 
motion. 

1 09.  A  llate  of  reft,  it  has  been  fuppofed,  is  the  natu- 
ral lUte  of  matter.  But  it  does  not^ppear  that  the  con- 
tinued aftion  of  fome  caufe   is  neceflary  for  continuing 
matter  in  motion.     Experience   gives  us   no  authority 
for  fuppofing  that  the  natural  condition  of  matter  is  a 
ftate  of  reft.     It  cannot  be  affirmed  of  any  body  what- 
ever that  it   has  ever  been  feen  in  abfolute   rell.     All 
the  parts  of  the   planetary  fyftem   are  in  motion  •,  and 
even  the  fun   himfelf  with  his   attendant  planets  is  car- 
ried in  a  certain  direction  with  a  great  velocity.    There 
is  no  imqueftionable  evidence   that  any  of  the  ftars  are 
ibfolutely  fixed  ;  and  many  of  them,  it  has  been  afcer- 
talned  by  obfervation,   are  in   motion.     Rell,  therefore 
being  fo  rare  a  condition  of  matter,  no  experience  which 
■we  have,  fupports  the  notion  that  this  is  its  natural  con- 
dition.   This  opinion  feems  to  be  derived  from  our  own 
experiments   on  matter.     To  continue   the  motion  of  a 
bodv,  we  find   that  the  continued  a£lion  of  fome  mov- 
ing  force   is  neceflaiy,  othervvife  the   motion  becomes 
gradually  flower,  and  at  lail  terminates  in  reft.     Since 
then  we  fee  that  our  o^vn  exertions  are  conftantly  necef- 
lary in  the  produftion  of  motion,  and  efpecially  in  thofe 
f  ales  where  we  are  interefted  ;  we  are   thus  induced  to 
afcribe  to  matter  fomething   that  is  naturally  quiefcent 
and   inert,    and   even   fomething   that   is   iluggifli   and 
averfe  from  motion.     But  this  is  an   erroneous   concep- 
tion, which   is  fuggefted  to   om-  thoughts  from  the  im- 
perfeCllon  of  language.     We  afcribe  animation  to  mat- 
ter  to    give   it  motion,  and   endow   it   with   a  kind  of 
moral  charafter  in  order  to  explain  the  phenomena  of 
motion. 
^fatterhs.s        no.  But  more  accurate  and  more  extended  obferva- 
aptitude  to  jj^j^  leads   us  to   conchide    that  matter   has  no  peculiar 
aptitude  to  a  ftate  of  reft.      Every  obferved   retardation 
has    a     diftincl    reference    to    external    circuralfances. 
Wherever  there  is  a  diminution  of  motion,  it  is  invaria- 
bly accompanied  by  the  removal  of  obftacles  ;  as  in  the 
cafe  when  a  ball  moves  through  fand,  or  air,  or  water. 
The  diminution  of  motion  is  alfo  o\\-ing  to  oppofite  mo- 
tions which   are   deftroyed.      And  it  is   found   that  the 
more  thefe  obftacles  are  kept  out  of  the  way,  the  lefs  is 
the  diminution  of  motion.     The  %Tbration  of  a  pendu- 
lum in  water   foon  ceafes  ;  it  continues   longer  in  air  ; 
and  much  longer  in  the  exhaufted  receiver.     The  con- 
rluiion   then   from  thefe   obfervations  is,  that  if  all  ob- 
ftacles  could   be   completely   removed,    motion   would 
continue  for  ever.     This  concluf.on  is  ftrongly  fupport- 
ed  by  the  motions  of  the  heavenly  bodies.     Thefe  mo- 
tions, fo  far  as  we  know,  are  retarded  by  no  obftacles  ; 
and    accordingly    they   have   been   obferved    to   retam 
them  without   perceptible   dinunution   for  thoufands  of 
years- 
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III.  The  inaftivity  of  matter  has  been  denied  by  Ot  Moving 
other  philofophers.     According  to  them  it  is  effentially     Forces. 
atlive,  and  continually  undergoing   changes  in  its  con-  _, .  ".    , 


dition.     Some  traces  of  tliis  dodlrine  are  to  be  found  in 


nied  by 


the  writings  of  fome  of  the  ancient  philofophers  •,  but  it  others, 
was  reduced  to  a  lyftematic  form  by  Leibnitz.  According 
to  this  philofopher,  every  particle  of  matter  is  endowed 
with  a  principle  of  individuality.  This  he  calls  a  mo- 
nacl,  which  is  fuppofed  to  have  a  kind  of  perception  of 
its  place  in  the  univerfe,  and  of  its  relation  to  all  other 
parts  of  the  univerfe.  This  monad  too  is  fuppofed  to 
ac1;  on  the  particle  of  matter  in  the  fame  way  as  the 
foul  afts  on  the  body.  The  motion  of  the  material 
particle  is  modified  by  the  monad,  and  thus  are  produ- 
ced, according  however  to  unalterable  laws,  all  the  ob- 
ferved modifications  of  motion.  And  thus  matter,  or 
the  particles  of  matter,  are  continually  aftive  and  conti- 
nually changing  their  fituation.  No  information  in 
any  way  ufehil  can  be  obtained  from  this  fanciful  hy- 
pothefis.  It  is  not  unlike  the  iyftem  of  elemental 
minds.  And  Ihould  its  eidftence  be  admitted,  it  would 
not  any  more  than  the  aftions  of  animals  Invalidate  the 
general  propofition  which  is  confidered  as  the  funda- 
mental law  of  motion.  The  powers  of  the  monads  or 
of  the  elemental  minds  are  fuppofed  to  be  the  caufes  of 
all  the  changes  5  but  the  particle  of  matter  itfelf  is  fub- 
jeft  to  the  law,  and  any  change  of  motion  which  it  ex- 
hibits is  afcribed  to  the  exertion  of  the  monad. 

112.  By  another  fet  of  philofophers,  this  law  of  mo-  This  law 
tion  is  deduced  from  the  want  of  a  determining  caufe.  "^/^ 
At  the  head  of  this  feft  is  Sir  Ifaac  Newton,  who  main  ^^^^  ^^^ 
tains  the  doctrine  afttrmed  in  the  propofition.  But  thefe  determi- 
phllofophers  are  not  uniform  in  their  opinion  of  the  foun-ning  caufe, 
dation  on  which  it  refts.  It  Is  afferted  by  fome  that  it  is  a 
kind  of  neceffarj-  truth  which  arifes  from  the  nature  of  the 
thing.  If,  for  inilance,  a  body  in  a  ftate  of  reft,  and  if 
it  be  afferted  that  it  will  not  remain  at  reft,  it  mull 
move  in  fome  direftion  ;  and  if  it  be  in  motion  in  any 
direction,  and  with  any  velocity,  and  do  not  continue 
its  equable,  reflilineal  motion,  it  muft  be  either  accele- 
rated or  retarded  ;  it  muft  either  turn  to  one  fide,  or  to 
fome  other  fide.  The  event,  whatever  it  be,  is  indivi- 
dual and  determinate  ;  but  no  caufe  which  can  deter- 
mine it  being  fuppofed,  the  determination  cannot  take 
place,  and  no  change  with  refpeft  to  jnotion  will  hap- 
pen in  the  condition  of  the  body.  It  will  either  re- 
main at  reft,  or  perfevere  in  its  redfllineal  and  equable 
motion.  But  to  this  argument  of  fufficient  reafon,  as 
it  has  been  called,  confiderable  objeftions  may  be  made. 
In  the  Immenfity  and  perfect  uniformity  of  time  and 
fpace,  there  is  no  determining  caufe  why  the  vifible 
univerfe  fhould  exift  in  one  place  rather  than  in  another, 
Or  at  this  tinie  rather  than  at  another.  It  is  eflentially  ne- 
ceflary that  there  fhould  be  a  caufe  of  determination  j 
for  a  determination  may  be  without  a  caufe,  as  well  as 
a  motion  without  a  caufe. 

113.  Other  philofophers  deduce  this  law  of  motion  a»<I  ffoH" 
from  experience.  They  confider  it  merely  as  an  expe- '^^1''^"'^°'^' 
rimeutal  truth,  of  the  univerfality  of  which  there  arc 
innumerable  proofs.  When  a  ftone  is  thro^vn  from  the 
hand,  it  is  prefltd  forward,  and  when  the  hand  has  the 
greateft  velocity  that  we  can  give  It,  the  ftone  is  let  go, 
and  it  continues  In  that  ftate  of  motion  whitlt  it  gradu- 
ally acquired  along  with  the  hand.  A  flone  may  be 
thrown  much  farther  by  means  of  a  fling,  becswife  with 
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Of  Moving  a  very  moderate  motion  of  the  hand,  the  (lone  behig 
Forces,  ^yhirled  round  acquires  a  very  great  velocity,  and  when 
it  is  let  go,  it  continues  its  rapid  motion.  We  have  a 
iimilar  ilKillration  in  the  cale  of  an  arrow  Ihot  from  a 
bow.  The  llring  which  prelTes  hard  on  the  notch  of 
the  arrow  carries  it  forward  with  an  accelerated  motion 
as  it  becomes  a  ttraight  line  by  the  unbending  of  the 
bow  ;  and  there  being  nothing  to  check  the  arrow,  it 
flies  off.  In  thefe  fimple  cafes  of  perfeverance  in  a  Hate 
of  motion  the  procedure  of  nature  is  cafily  traced  ;  it  is 
perceived  almoil  intuitively.  In  many  other  phenome- 
na it  is  not  lefs  dilliniS,  although  fomewhat  more  com- 
plicated. A  man  can  ftand  on  the  iaddle  of  a  horfe  at 
a  gallop,  and  Hep  from  it  to  the  back  of  another  horfe 
that  gallops  along  with  him  at  the  fame  rate  ;  and  this 
he  fecms  to  do  with  the  fame  eafe  as  if  the  horfes  were 
flanding  (till.  The  man  is  carried  along  with  the  fame 
velocity  as  tlie  horfe  which  gallops  under  him,  and  he 
retains  the  fame  velocity  while  he  i^eps  from  the  back 
of  one  horfe  to  that  of  the  other.  But  if  the  horfe  to 
which  he  (leps  were  (landing  (liU,  he  would  tly  over  his 
head,  becaufe  he  is  carried  forward  with  the  velocity  of 
the  galloping  horfe  ;  or  if  he  Hepped  from  the  back  of 
a  horfe  Handing  Hill  to  that  of  one  at  a  gallop,  he  would 
be  left  behind  ;  becaufe  he  has  not  acquired  the  veloci- 
ty of  the  galloping  horfe.  In  the  fame  way,  a  man  tolTes 
oranges  from  one  hand  to  the  other  while  he  is  carried 
fonvard  with  the  motion  of  a  horfe  at  a  gallop,  or  while 
he  fwings  on  the  (lack-wire.  In  both  cafes  the  oranges 
have  the  fame  motion  as  the  man,  and  \vhile  they  are  in 
the  air  are  mo\-ing  forward  with  the  fame  velocity,  fo 
that  they  drop  into  the  hand  at  a  confiderable  dilfance 
from  the  place  in  which  they  were  thrown  from  the 
other  hand.  Wliile  a  (hip  fails  forward  with  a  rapid 
motion  a  ball  dropped  from  the  mafl  head  falls  at  the 
foot  of  the  nial^  ;  for  it  retains  the  motion  which  it  had 
previous  to  its  being  dropped,  and  follows  the  maH  du- 
ring the  whole  time  of  its  fall. 

114.  Familiar  inftances  may  alfo  be  given  of  a  body 
in  a  ftate  of  reH^  A  veiTel  filled  ^\■iih  water  drawn 
fuddenly  along  the  floor,  leaves  the  water  behind, 
which  is  daflied  over  the  pofterior  (ide  of  the  velTel;  and 
when  a  boat  or  coach  is  (uddenly  dragged  forward,  the 
perfons  in  it  find  themfclves  Hrike  againH  the  hinder 
part  of  the  carriage  or  boat  ;  or  rather  it  (lioiild  be  faid 
the  carriage  Hrikes  on  them,  for  it  fooner  acquires  mo- 
tion from  the  action  of  the  force  applied.  A  ball  dif- 
tharged  from  a  cannon  will  pafs  through  a  wall  and 
move  onv>'ard  ;  but  the  wall  remains  behind. 

1 1  ^.  Common  experience  is  perhaps  infufhcient  for 
etlabiilhing  the  truth  of  this  fundamental  propofition. 
It  muft  be  granted,  that  we  have  never  feen  a  body  ei- 
ther at  reft,  or  in  uniform  retlilineal  motion  ;  yet  this 
feems  neceifary  before  it  can  be  faid  that  the  propofition 
is  experimentally  eftaWifhed.  What  is  luppofed  in  our 
experiments  to  be  putting  a  body,  formerly  at  reft,  into 
motion,  is  in  faft  only  producing  a  change  of  a  very 
rapid  motion — a  motion  not  lefs  than  90,000  feet  per 
fecond. 
Other  ptcof  "^-  ^'^^  '^^  purpofe  of  obtaining  fuch  experimental 
aeceffary.  proof  of  the  truth  of  this  propofition,  it  will  be  necelTary 
to  refort  to  other  obfervations.  The  relative  motions 
of  bodies,  %vhich  are  the  differences  of  their  abfolute  mo- 
tions, only  can  be  meafured.  We  cannot  meafure  their 
abfolute  ■motions.     If  then  it  can  be   (liown  by  expcri- 
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mcnt  that  bodies  havd  equal  tendencies  to  refill  the  Of  Moving 
augmentation  and  diminution  of  their  relative  motions, ,    ro^':'^>-  _ 
they  thus  have  equal  tendencies  to   refill  the  augmenta- 
tion or  diminution  of  their  abfolute  motions. 

Let  A  and  Btwo  bodies  be  put  into  fuch  a  fituation, 
that  they  cannot  jierfcvere  in  their  relative  motions. 
The  change  whicli  we  obferve  produced  on  A  is  the  ef- 
fect and  meafure  of  the  tendency  of  B  to  petfevere  in 
its  former  Hate.  From  the  proportion  of  thcle  changes 
therefore  ^ve  derive  the  proportion  of  their  tendencies 
to  remain  in  their  former  condition.  This  will  be  il- 
luflrated  by  the  following  experiment  which  Ihould  be 
made  at  noon. 

117.  Let  the  body  moving  at  the  rate  of  three  feet 
per  iecond  to  the  welhvard,  Hrike  the  equal  body  B 
which  is  apparently  at  rell.  Diiferent  cafes  of  the  re- 
fults  of  the  changes  thus  produced  may  be  luppofed. 

iH.  Let  A  impel  B  forward  without  having  its  own 
velocity  at  all  diniinilhed.  From  this  rcfult  it  appeai-s 
that  B  Ihows  no  tendency  to  m.aintain  its  nx^tion  un- 
changed, but  that  A  retains  its  motion  without  dimi- 
nution. 

2d.  Suppofe  that  A  Hops,  and  that  B  rcmaiiis  at  reft. 
This  cafe  Ihows  that  A  does  not  rellft  a  diminution  of 
motion,  and  that  the  motion  of  B  is  not  changed. 

3d.  Let  it  be  fuppoftd  that  both  move  welhvard  at 
the  rate  of  one  foot  per  fecond.  There  is  in  this  cafe  a 
diminution  «jf  the  velocity  in  A,  equal  to  two  feet  per 
fecond.  This  then  is  to  be  confidered  as  the  eftect  and 
meafure  of  the  tendency  of  B  to  maintain  its  velocity 
unaugmented.  B  has  recel\'ed  an  augmentation  of  one 
foot  per  fecond  in  its  velocity.  From  this  change  it 
appears  that  the  tendency  is  but  half  of  the  former  j 
and  the  refult  iho%vs  that  the  refiftance  to  a  diminution 
of  velocity  is  only  equal  to  one  half  of  the  refiftance  to 
augmentation  ;  and  perhaps  equal  only  to  one  quarter, 
fince  the  change  on  B  has  eifefted  a  double  change 
on  A. 

4th.  Let  it  be  fuppofed  that  both  bodies  move  for- 
ward with  the  velocity  of  one  and  a  half  feet  per  fe- 
cond. In  this  cafe  it  is  obvious  that  the  tendencies  of 
the  two  bodies  to  maintain  their  Hates  unchanged  are 
equal. 

5th,  But  fuppofe  that  A=2B,  and  that  the  velocity 
of  both  after  collilion  is  equal  to  two  feet  per  fecond. 
The  body  B  has  then  received  an  addition  of  t\vo  feet 
per  fecond  to  its  former  velocity  ;  and  this  is  the  eflfeft 
and  meadire  of  the  ^vhole  tendency  of  A  to  preferve 
its  motion  undiminiftied.  One  half  of  this  change  on 
B  meafures  the  perlevering  tendency  of  one  half  of  A  j 
but  it  is  fuppofed  that  A  which  formerly  moved  with  the 
the  apparent  or  relative  velocity  three,  now  moves  with 
the  velocity  two,  and  thus  has  loft  the  velocity  of  one 
foot  per  fecond.  Therefore  each  half  of  A  has  loft  tliis 
velocity  ;  and  the  whole  lofs  of  motion  is  tno.  This 
then  is  the  meafure  of  the  tendency  of  B  to  maintaia 
its  former  ftate  unaugmented  ;  and  it  is  the  fame  with 
the  meafure  of  the  tendency  of  A  to  prcfervc  its  former 
(fate  undimuiilhed.  From  fuch  a  refult  therefore  the 
conclunon  \vould  be  that  bodies  have  equal  tendencies 
to  maintain  their  former  ftatcs  of  motion  unaugmented 
and  imdiminiihed. 

The  fappofitions  made  above  in  the  4th  and  5th  cafes 

are  the  refult  of  all  the  experiments   which   have   been 

made  ;   and   in   all   the  changes  of  motion  which  are 
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produced  by  Ciie  mutual  aclion  of  bodies  on  impulfion, 
this  is  the  regulating  law.  To  this  there  is  no  excep- 
tion. And  thus  it  appears  that  there  ex'ills  in  bodies 
r.o  preferable  tendency  to  reft.  No  fafl  can  be  addu- 
ced v.'liich  Ihould  lead  us  to  fuppofe  that  a  motion  hav- 
ing OTice  begun  Ihould  fuffer  any  diminution  ^vithout 
the  intervening  aftion  of  fome  changing  caufe. 

1 1 8.  It  rauii,  however,  be  obferved  that  this  is  a  very 
imperfeft  way  of  ellablilhing  the  firft  la^v  of  motion. 
It  is  inapplicable  to  thole  cafes  ivhere  experiment  can- 
not be  made ;  and  at  beft  it  is  fubjeft  to  all  the  inac- 
curacy  of  the  bell  managed  experiments.  If  this  pro- 
portion be  examined  by  means  of  the  general  princi- 
ples which  have  been  adopted  in  the  article  Philoso- 
phy, (which  fee)  an  accurate  dccilion  of  this  quellion 
may  be  given.  Thefe  principles,  which  are  the  founda- 
tion of  all  our  knowledge,  iliew  that  this  propolition  is 
an  axiom  or  intuitive  confequence  of  the  relations  of 
thofe  ideas  which  we  have  of  motion,  of  its  changes, 
and  of  their  cawfes. 

119.  Powers  or  forces,  it  has   been   IlieuTi,  are   not 
the  immediate  objeifls  of  our  perceptions.     Their  exif- 
tence,  kind,  and  degree,  are  inferences  from  the  motions 
which  we  obferve.      And  hence  it  follows,  tliat  when 
no  change  of  motion  is  obferved,  no  fuch  inference  is 
made ;    no  force   or   power  is   fuppofed  to   aft.     But 
ivhen  any  change  of  motion  is  oblerved,  the  inference  is 
made  •,   a   power  or  force  is   fuppofed   to   have   afled. 
By  a  iimilar  conclufion,  it  is  faid,  that  when  no  change 
of  motion  is  fuppofed,  no  force  is  thought  of  or  fuppo- 
fed ;   and  whenever  a  change  of  motion  is  fuppofed,  it 
always  implies  a  changing  force.      On  the  other   hand, 
when  the  aclion  of  a  changing  force   is  fuppofed,  the 
change  of  motion  is  alio  fuppofed  ;   the  aftion  of  this 
force  and  the  change  of  motion  being  the  fame  thing. 
The  mind  does  not  admit  the  idea  of  the  aftion,  inth- 
out  at  the  fame  time  thinking  of  the  indication  of  the 
aftion,  and   this   indication   is   the   change  of  motion. 
And   in   tlie   fame   way,   when  we  do  not  think  of  the 
changing   force,    or   do    not   fuppofe   the    aftion   of  a 
changing  force,   we  fuppofe,   although  it  be  not  expref- 
fed   in  terms,  that  there   is  no  indication  of  this  chan- 
ging force  ;  that  there  is  no  change.      If,  therefore,  it 
be   fuppofed   that   no   mechanical  force  afts  on  a  body, 
ive  fuppofe  in  faft  that  the  body  remains   in   its   former 
condition  with  refpedl  to  motion.     And  if  it  be  fuppo- 
fed  that   nothing   accelerates  or  retards,  or  deflefts  the 
motion,  it  is  conceived  as  neither  accelerated  nor  retarded, 
nor  deflefted.    Hence  it  follo\vs,  that  we  fuppofe  the  bo- 
dy to  conUnue  in  its  former  Hate  of  reft  or  motion,  unlefs 
we  fuppofe  that  it  is  changed  by  fome  mechanical  force. 

I  20.  This  ■  propofition  then  does  not  depend  on  the 
y  properties  of  body  as  a  matter  of  experience  or  contin- 
gency. It  is  to  us  a  neceflary  truth.  It  is  not  fo  much 
any  circumllances  ^vith  regard  to  body  that  are  expref- 
fed  in  the  propofition,  as  the  operations  of  the  mind  in 
conlidering  thefe  circumllances.  The  truth  of  the  pro- 
pofition w  ill  not  be  invalidated  by  taking  into  view, 
that  it  may  be  eflential  to  move  in  fome  particular  di- 
reftion  ;  that  it  may  be  eflential  to  body  to  flop  when 
ihe  moving  caufe  ceafes  to  ail  5  or  gradually  to  dimi- 
■nilb  its  motion,  and  at  laft  to  come  to  reft.  The  circum- 
ftances  in  the  nature  of  body  which  render  thofe  modifica-  . 
tions  effentially  neceflary,  are  the  caufcs  of  thofe  modifica- 
xinns  j  aad  they  are  to  be  confidered  as  changing  forces. 


If  we  flwuld  fuppofe  that  body  of  its  own  nature  is  Of  Moving 
capable   of  producing  a  change   in   its   condition,  tliis     Forces, 
change   muft   be   efttded  according  to  llmie  la;v  \vhich  »       "' 

charaflerizes  the  nature  of  body.  But  the  kno\\'ledge 
of  this  law  can  be  obtained  only  by  obierving  t!ie  de- 
viations from  uniform  rectilineal  motion.  It  then  be- 
comes indifferent  whether  external  caufes  operate  thofe 
changes,  or  they  depend  on  the  nature  of  the  thing  ; 
for  in  conlidering  the  various  metions  of  bodies,  we  muft 
firft  conlider  the  nature  of  matter  as  one  of  its  me- 
chanical affetlions  which  operates  in  every  inllance  ; 
and  this  brings  us  back  to  the  law  contained  in  the  pro- 
pofition. This  is  rendered  more  certain  by  reticfting, 
that  the  external  caidiis,  luch  for  itrltance  are  gravity 
and  magnetilm,  which  are  ackno\vledged  to  operate 
changes  of  motion,  are  not  lefs  unknown  to  us  thin 
this  eflential  property  of  matter.  They  are,  like  it, 
only  inferences  from  the  phenomena. 

121.  Many  philolophers,  among  which  nimiber  may  Iii.uleqiiato 
be  included  Newton  himlelf,  have  introduced  modes  of  "o''o"S'fug. 
expreflion,  which  fuggeft  inadequate  notions,  and  inch  :'^'''^'' ''^ 
as  are  incompatible  with  the  doctrine  of  the  piopofition  j  pxme'ffions 
for   although   they  allow  that  reft  is  the  natural  condi- 
tion of  body,  and  that  force  is   neceflary  for   the   con- 
tinuation of  motion,  yet  they  fpeak  oi  s.  j>o%ver  ov  force 
refiding  in  a  moving  body  by  which  it  perfeveres  in  its 
motion.     This  has  been  called  the  vis  injila,   or  the  in- 
herent  force  of  a  moving  body.     Noiv   if  the   mouoii 
be  fuppofed  to  be  continued  in  confequence  of  a  force, 
that   force   muft    be   luppofed   to   be  exerted,   and  it  is 
fuppofed  that  if  it  were  not  e.xertcd  the  motion  would 
ceafe.      The  propofiuon,  therefore,  muft  be  falfe.     To 
obviate  this  objection  it  is  indeed  fometiraes  faid,   that 
the  body  continues  in   uniform   rectilineal    motion,  un- 
lefs it  is  afted  on  by  fome  external  caufe.     This  mode 
of  expreflion,  however,  fubjeCis  us  to  the  impropriety 
of  alTerting  that  gravity,  electricity,   and  other  meclia- 
nical   forces,   are   external  to  the  bodies  on  which  they 
are  fuppofed  to  aft  and  to  put  in  motion.      Eveiy  thing 
which  produces  a  change   of  motion  is   very  properly 
called  a  force  ;  and  when  a   change    of  motion   is   ob- 
ferved, the  aftion  of  fuch  a  force   is   very  properly  in- 
ferred.    But  to  give  the   fame  name  to  ^vhat  has  not 
this  property  of  producing  a  change,  and  to  infer  the 
aftion  of  a  force  when  no  change  is  obferved,  is  not  a 
very  accurate  or  conlillent  exprellion.     This  error  has 
arifen   from   the  ufe  of  analogical  language  in  philolo- 
phical  difcuflions. 

122.  But  motion  is  not,   as   philofophers   have   inia- Motion  not 
ginedj  the  continual  produftion  of  an  eiTeft.     We  can  1  continued 
conceive   there   is   fuch  a  thing   as  a  moving  caufe,  to^''''''''°">, 
which   the   name  oi  force  has  been  given.      This  pro- ,'^11^"* 
duces  motion,   and  the   charafter   of   motion   in   body, 
\vhich   is  a  continual  change  of  place.      Motion  is  the 
effect  of  an   aftion  -,   and   previous   to   the   commence- 
ment of  the  motion,  this  aftion  is  equally  incomplete  as 
it  is  the  minute  after.  The  immediate-  effeft  of  a  moving 
force   is  a  determination   to   motion,  which  if  not  ob- 
ftrufted   by  fome  caufe  would  go  on  for  ever.      In  this 
determination   only  the   condition   of  the   body  differs 
from  a  ftat€  of  reft.     Motion   then   is  a   condition   or 
mode  of  exiftence,  which   no  more  requires  the  conti- 
nued agency  of  ^e  moving  caufe  than  colour  or  figure. 
Some  mechanical  caufe  is  required  to  change  this  con- 
dition into  the  ftate  or  condition  of  reft.     When  a. 
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Oi  Moving  moving  body  is  brought  to  reft,  fome  caufc  of  this  ccl- 
Fcrces.     f";i>ion  of  motion  never  fails  to  occur  to  the  mind.     A 
»         caule  is   no   Id's   neceffary  to  Hop  the  motion  of  body 
than  it  is  to  produce  it.     Now  tliis   caul'e   mull  either 
rclide   in  the  Dody  or  be  external  to  it.      If  it  refide  in 
the  body,  then  it   polfeircs  a  ielf-deterniining   poiver  or 
force,  oy  which  it  may  be  able  to  Hop  its  own  motion 
as  well  as  to  produce  it. 
IsiioUhe  1  23.  Taking  this  vievv  of  the   fubject,   the   opinion 

tffcftoiin-  of  a  force  reiiding  in  a  moving  body  by  which  its  mo- 
tion is  continued  mull  be  given  up  j   and  tlie  remarka- 
ble difference  between  a  body  in  a  Itate  of  motion  and 
a  llate  of  reil  muft  b^   explained  on   other  principles. 
Motion,  it  cannot  be  doubted,  is  neccflary  in  the  im- 
pelling body  to  permit  the  torces  which  are  inherent  in 
one  or  both  oodles  to  continue  the  preilure  long  enough 
for   the   produClion   of  feniible   motion.      But  whether 
bodies    be   in   the   condition   of  motion   or   rell,    thefe 
forces  are  inherent  in  them,      it  we  redecf  on  the  mo- 
tions that  are  involved  in  the  general  conception  of  one 
body  being  impelled  and  put  in  motion  by  another,  we 
(hall  fee   that  there   is   nothing   individual   transferred 
from  the  one  to  the  other.      Before  collilion  took  place 
the  determination  to  motion  exllled  only  in  the  impel- 
ling body.      After  coUiiion,   both   bodies   poileffed  this 
condition  or  determination.     But  we  have  no  concep- 
tion, we  can  form  no  notion  of  the  thing  transferred. 
I  24.  An  exprelfion  not  leis  vague   and   indefinite   is 
e-alfo    very   common    among    mechanical    philolophers. 
Suite  ttnn.  This  is  the  phrafe  inertia,  or  vis  hierlicv.     Tliis  expref- 
fion,   which  was   introduced   by  Kepler,  feems  to  have 
bee»  generally  employed  by  him  as  well  as  by  Newton 
to   exprcfs   the   faft   of  the    perfeverance  of  body  in  a 
Hate  of  motion   or   rell.      Sometimes,   however,  it   has 
been   employed   by  thele   philolophers  to  exprefs  lome- 
thing   like   indifference   to   motion   or  reft  ;  and  rhis  is 
fuppofed  to   be  manifelled  by  body  requiring  the  fame 
quantity  of  force  to  make  an  augmentation  of  its  mo- 
tion, as  is  neceffary  to  produce  an  equal  diminution  of 
it.     To  fuppofe  reliftance  from  a  body  at  reft  feems  to 
be  in  diredt  contradiilion   to  the   common   ufe   of  the 
word  force  ;   and   yet  this  expreffion  vis  inerticv  is  very 
common.     It  is  not  *lefs   abfurd  to   fay  that  a  body 
remains  in  the   condition  of  reft  by  the   exertion   of  a 
vis  inertice,  than  to  affirm  that  it  maintains  itfelf  in  a 
ftate  of  motion  by  the  exertion  of  an  inherent   force. 
Such   expreffions,  which   are   metaphorical,   fliould   be 
carefully  avoided,  becaufe   they  are    apt  to  lead  to  mif- 
conception  of  the  procedure  of  nature. 
Refiftance         '  25.  In  the  phenomena  of  motion  the  force  employ- 
ofraa'tera  ed  always  produces  its  complete  eftect.      No  refiftance 
miiconcep-  whatever   is   obferved.     When   one   man  throivs  doivn 
another,   and   he   finds  that  no  more  force  has  been  re- 
quired than  to   throw   down  a  fimilar   and    equal   mafs 
of  inanimate    matter,  he   concludes  that   no  reliftance 
has  been  made  5  but  if  more  force  be  neceiTary,  the  con- 
clufion  is  that  refiftance  has  been  made.     When,  there- 
fore, the   exerted  force  produces  its  full  effetf,  there  is 
no  fuch  thing   as   refiftance   properly  fo   called.      It   is 
tlierefore  mifconceiving  the  mode  in  which  mechanical 
forces   operate   in   the   collifion   of  bodies,  to  fay  that 
there   is   any  refiftance.      For  there  is  no  more  in  thefe 
cafes  than   in  other  natural  changes  of  condition.     It 
may  be  obferved,   that  thefe  terms  inherent  force,   and- 
inertia,  may  be  employed  for  the  purpofe  of  abbrevia- 
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ting   language,  provided  they  are  ufed  only  for  cxpref- Of  Moving 
fing  either  the  ilmple  f;C^  of  perlgverlng  in  the  lormer  ,   "'^'^''^- 
ftate,  or  the  nctellity  of  a  dttcrminate  force  to  produce  * 

a  cliauge  on  that  ilate,  being  careful  to  avoid  all  thought 
of  refinance. 

I  26.  I'hus  it  appears   that   deviations  from  uniform  Deviations 
mentions   are   the   only  indications   of  the  exiftence  andnom  uni- 
agency  of  mechanical  forces.     This   indication   is  fim-      ".""'" 
ply  change  of  place  ;  and  it  can  only  indicate  what  iScninnsuf 
very  fimple,   fomcthing  competent  to  the  production  of  force, 
the   obferved   motion.     The  fame  thing  is  indicated  by 
two   fimilar   changes  of  motion,      A  compals  needle  in 
a  ftate  of  reft,  can  be  moved  fome  degrees  by  means  of 
the  finger,  a  magnet,  an  electrified  body,  or  by  the  un- 
bending of  a  fpring,  6ic.   in  all  which  cafes   the   indi- 
cation is  precilely  the  fame  j  and  therefore  the   thing 
indicated  muft  alio  be  the  fame.     This  is  the  intenfity 
and    diretlion   of  fome   moving   power.     The   circum- 
ftances  of  refemblance  by  which  the  affeflions  of  mat- 
ter are  to  be  charatterized  are  impuliivenefs,  intenfity, 
and  direction.     This  leads  us  to   coniider  the   fecond, 
law  ot  motion. 

Seconil  Law  of  Motion. 

Every  change  of  motion  is  proportional  to   the  force 
impreU'td,  and  tt  is  made  in  the  direBion  of  that  force. 

127.  This  law  of  motion  alfo   may  almoll   be   confi- Is  an  iden- 
dered   as   an   identical  propoiition.     It  is  equivalent  to  tica!  pro. 
faying  that  the  changing  force  is  to  be  meafured  by  theP'''^"""  •' 
change  produced,  and  the  direction  of  this  force  is  the 
direftion  of  the  change.     Confidering   the   force  only 
in  the  ienfe  of  its  being  the  caufe  of  motion,  and  with- 
drawing the  attention  from  the  manner  or  form  of  its 
exertion,  there  can  be  no  doubt  of  this.      In  whatever    . 
way  a  body  is  put  in  motion,  whether  by  the  expanfivc 
force  of  the  air,  by  the  unbending  of  a  fpring,  or  by 
any  fimilar  preilure,  when  it  moves  oft'  in  tl.e  fame  di- 
reition,  and  \vith  the  fame   velocity,  the   force   or   tht;. 
exertion  of  the  force  is  confidercd  as  the  fame.     Even 
■when  it  is   put   in  motion   by  inftantaiieous   percuiiion 
from  a  finart  ftroke,  although  in  this  cafe  the  manner 
of  the  effeft  being  produced  is  eftentially  different  from 
the   other   cafes,    we   cannot    conceive   the    propelling 
force,  as  fuch,  but  as  precifely  one  and  the  iame.     The 
expreflion  of  this  law   of  motion   by  Ne^rton   is   equi- 
valent to  faying,  "  that  the  changes  of  motion  are  ta- 
ken as  the  mealures  of  the  changing  forces,  and  the 
diredlion   of  the   change  is  taken  as  the  indication  of 
tlie  direction  of  the  forces  ;  for  it,  cannot  be  laid  that  but  not  de- 
it  is  a  deduftion  from  the  acknowledged  principle,  that  dined  fro.-n 
exTeifls   are   proportional  to   their   caufes.     This  law  is^*"^  propor- 
not  alHrmed  from  the  proportion  of  the  forces  and   the  J'""  °'     * 
proportion  of  the  changes,   and  that  thele   proportions 
are   the   fame,    having   been   obferved  5    and   that   this 
univerfally  holds  in  nature.      For  forces  are  not  objects 
of  obfervation,  and  we  do  not  know  their   proportions. 
In  this  way  it  would  be  eftablilhed  as  a  phyfical  laiv,  as 
indeed  it  is  fo  in  facl.      But  according  to  the  definition 
of  the   term,  this  does  not  eftablilh  it  as  a  law  of  mo- 
tion j  or  as  a  law  of  human  thought,  the  refult   of  the 
relations  of  our  ideas.     Philofophers  having  attempted 
to  prove  t!iis  as  a  matter  of  obfervation,  have  produced 
great   diverfity  oi   opinion  in   the   mode   of  eltimating, 
forces.     A  tiullet,  it  is  well  knovvii,  which  moves  with 
double  velocity,  penetrate*  four  limes  .is  far.     This  is 
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confirmed  by  otKer  fimllar  fa£ls ;  and  to  getierate  this 
double  velocity  in  the  bullet,  it  has  been  obferved  by 
philofophers  four  times  the  force  is  expended,  four  times 
as  much  powder  is  required.  This  is  the  invariable  re- 
fult ;  and  in  cafes  of  this  kind,  it  would  appear  that 
the  ratio  of  the  forces  employed  has  been  very  accu- 
rately afcertained.  The  conclufion  therefore  is,  that 
moving  forces  are  not  proportional  to  the  velocities  pro- 
duced, but  to  the  fquares  of  the  velocities.  This  is 
ftrongly  confirmed  by  obfer\'ing  that  moving  bodies 
feem  to  poffefs  forces  in  this  very  proportion,  and  to 
produce  effefts  in  this  proportion  •,  when,  for  inflance, 
the  velocity  is  only  twice  as  great,  they  penetrate  four 
times  as  deep. 

I  28.  If  this  mode  of  eftimation  be  juft,  it  is  irrecon- 
cileable  with  the  conceffion  of  thofe,  who  admit  that 
the  velocity  is  proportional  to  the  force  impreffed,  in 
thofe  cafes  where  no  previous  obfervation  can  be  had  of 
the  ratio  of  the  forces,  and  of  its  equality  to  the  ratio 
of  the  velocities.  Such  a  cafe  is  the  force  of  gravity, 
■which  thefe  philofophers  always  meafure  by  its  acce- 
lerating povver,  or  the  velocity  generated  in  a  given 
time.  This  mull  be  granted  ;  for  there  are  cafes  in 
which  the  force  can  be  meafured  by  the  aftual  preffure 
which  it  exerts.  Thus  a  fpring  fteelyard  can  be  con- 
fli-uiled,  the  rod  of  which  is  divided  by  hanging  on 
fuccefiively  a  number  of  perfeftlv  equal  weights.  In 
the  different  ftates  of  tcnfion  of  the  fpring,  its  elafti- 
c;ty  is  proportional  to  the  preflures  of  grav-ity  which  it 
balances.  If  it  be  found,  that  at  Q^uito  in  Peru,  a 
weight  will  pull  out  the  red  to  the  mark  312,  and  that 
the  fame  weight  at  Spitzbergen  draws  it  out  to  313,  it 
feems  to  be  a  fair  inference  to  fay,  that  the  preffure  of 
gravity  at  Qiiito  is  to  its  preffure  at  Spitzbergen  as  31  2 
to  313  ;  and  this  is  affirmed  on  the  authority  of  effefls 
being  proportional  to  their  caufes.  Such  cafes,  how- 
ever, are  very  rare  ;  for  it  is  feldom,  that  the  w-hole  of 
a  natural  pov/cr,  accurately  meafured  in  fome  other  way, 
is  employed  in  producing  the  obferved  motion.  Part  of 
It  is  generally  othervvife  expended,  and  therefore  it  fre- 
quently happens  that  the  motions  are  not  in  the  propor- 
tion ^\■\xh  the  fuppofed  forces.  And  allowing  that  this 
could  be  done  vvith  accuracy,  it  would  only  be  the 
proof  of  a  general  law  or  faci  :  but  thefe  philofophers 
attempt  to  cilablilh  it  as  an  abllraft  truth. 

1  29.  It  feems  to  be  confidered  by  Sir  Ifaac  Newton 
only  as  a  physical  law.  And  in  this  fenfe  good  argu- 
ments are  not  wanting.  A  ball  which  moves  with  a 
double,  triple,  or  quadruple  velocity,  generates  by  im- 
pulfe  in  another,  a  double,  triple,  or  quadruple  veloci- 
ty, or  it  generates  the  fame  velocity  in  a  double,  triple, 
or  quadruple  quantity  of  matter,  and  lofmg  at  the  fame 
time  fimilar  proportions  of  its  O'aii  velocitv. 

Two  bodies,  having  equal  quantities  of  motion, 
meeting  together,  mutually  flop  each  other. 

V/hen  two  forces,  which  act  fimilarly  during  equal 
times,  produce  equal  velocities  in  a  third  bodv,  thev 
will,  by  acting  together  during  the  fame  time,  produce 
a  double  velocity. 

If  a  preffure  which  aas  for  a  fccond,  produce  a 
certain  velocity,  a  double  preffure  afling  during  a  fe- 
eond,  v'ill  produce  in  the  fame  body  a  double  velo- 
eity. 

A  force  which  is  kjiown  to  ati  equably^  produces  in 


equal  times  equal  increments  oi  velocity,  wKatcver  the  Of  Moving 
velocities  may  be.  Forces. 

In  all  the  examples  above  adduced,  the  forces  are         * 
obferved  to  be  in  the  fame  proportion  with  the  change 
of  motion  effefted  by  them  in  a  fimilar  way. 

But  the  curious  difcoveries  of  Dr  Hooke,  about  the  Hooke'j 
middle  of  the  17th  century,  feemed  to  fhew,  from  a"^'''"*^"''- 
great  colleftion  of  fafts,  forces  td  be  in  a  very  different 
proportion.  In  the  production  of  motion  it  was  found, 
that  four  fprings  equal  in  ftrength,  and  bent  to  the 
fame  degree,  generated  only  a  double  velocity  in  the 
ball  which  they  impelled  :  nine  fprings  generated  only 
a  triple  velocity,  &c.  In  the  extinftion  of  motion,  it 
was  found,  that  a  ball  moving  with  a  double  velocity, 
■will  penetrate  four  times  as  deep  into  a  uniformly  re- 
fifting  mafs ;  and  a  triple  velocity  will  make  it  pene- 
trate nine  times  as  far,  &c. 

130.  Thefe  facts  were  brought  forward  by  Leibnitz  Eflimation 
in  fupport  of  his  own  pretenfions  to  the  difcovery  of  the  of  l.tibnit/ 
real  nature  and  meafure  of  mechanical  adtion  and  force, 

which  he  faid  had  been  hitherto  totally  miftaken.  He 
affirmed,  that  the  itiherent  force  of  a  moving  body  was 
in  the  proportion  of  the  Iquare  of  the  velocity.  In 
this  argument  he  was  fupported  by  John  Bernoulli, 
who  adduced  many  fimple  fafts  to  confirm  the  relation 
between  the  inherent  force  of  a  moving  body  and  its 
velocity.  One  of  the  ftrongcft  arguments  urged  by 
Leibnitz  is,  that  the  inherent  force  of  a  moving  body 
is  to  be  eflimated  by  all  that  it  is  able  to  do  before  the 
total  extinftion  of  its  motion  ;  and  therefore  when  it 
penetrates  four  times  as  far,  it  is  to  be  confidered  as 
having  produced  a  quadruple  effect.  In  this  mode  of 
eftimation  many  things  are  gratuitoully  affumed,  many 
contradictions  are  incurred  ;  and  it  is  only  becauie 
forces  are  affumed  as  proportional  to  the  velocities  ivhith 
they  generate,  that  thefe  fa6ts  come  to  be  proportional 
to  the  fquares  of  the  fame  velocities.  When  Leibnitz  '^  'ncorreff. 
affumes  the  quadruple  penetration  as  the  proof  of  the 
quadruple  force  of  a  body  having  twice  the  velocity, 
he  has  not  confidered  that  a  double  time  is  employed 
during  this  penetration.  But  a  double  force,  atting 
equably  during  a  double  time,  fliould  produce  a  qua- 
druple effect.  This  circumltance  is  lolt  fight  of  in  all 
the  facts  which  this  philofophcr  has  adduced.  It  may, 
however,  be  obferved,  that  Leibnitz,  as  well  as  his 
followers,  holds  no  difference  of  opinion  in  all  the  con- 
fequences  which  are  deduced  from  the  meafure  which 
is  here  adopted.  They  admit,  that  a  force  producing 
an  uniformlv  accelerated  motion  niuft  be  conitant ;  they 
agree  v\ith  the  followers  of  Des  Cartes  in  the  valuations 
both  of  accelerating  and  detlefting  forces  ;  and  have 
affiduoufiy  and  fuccefsfully  cultivated  the  philofophy  of 
Nevrton,  which  proceeds  on  the  principle  of  eltimating 
the  meafure  of  nio\ing  forces  by  the  velocity  gene- 
rated. 

131.  It  ought  here  to  be  obferved,  that  moving JbrcesMuvlng 
only  are  taken  into   confideration.     When  a  ball  has^""^^*  o"^? 
acquired  a  certain  velocity,  whether  it  h.as  been   ;,u.  ^""""<:''^'*- 
pelled  by  the  clalticity  of  the  air,  by  a  fpring,  or  (truck 

off  by  a  blo\^',  or  urged  forivard  by  means  of  a  ftream 
of  air  or  water,  or  has  obtained  its  velocity  by  falling; 
in  all  thefe  cafes  it  is  conceived  that  it  has  fuitrJned  the 
fam.e  aftion  of  moving  force.  '  The  only  diltinft  no- 
tion, perhaps,  which  we  are  able  to  form,  is  preffure  ; 
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Of  Moving  but  it  is  from  experience  that  we  derive  the  information 
.  Foft:es.  j]jj(  preffure  produces  motion.  Whatever  may  be  the 
Pieffure  difference  of  the  circumftances  of  mechanical  forces,  in 
the  moH  One,  namely,  produftion  of  motion,  they  all  agree. 
diilin(fl  no-  In  this  circuraflance  of  refemblance  they  are  capable  of 
comparifon  ;  and  from  this  they  derive  a  name,  moving 
force,  \vhich  is  expreffive  of  this  comparifon.  And 
therefore  the  particular  faculty  of  preflure,  elafticity, 
&c.  may  be  meafured  by  the  change  of  motion  produ- 
ced by  preflure.  In  whatever  proportion  prclTure  may 
aft  on  a  body  in  a  ftate  of  reft,  the  magnitude  of  the 
change  of  motion  meafures  the  preffure  aflually  exerted 
in  its  produL^ior. ;  and  as  this  is  the  only  change  of  me- 
chanical condition  effefted  by  the  preffure  in  the  body 
moved  by  it,  it  may  be  meafured  by  the  velocity. 
WTien,  therefore,  prefpare  produces  the  fame  change  of 
velocity  on  a  foft  clay  ball,  the  preffure  really  exerted 
is  the  fame  whether  the  velocity  has  been  augmented  or 
diminifhed.  In  both  cafes  the  fame  dimple  will  be  ob- 
fcrved.  The  changes  of  motion,  therefore,  are  propor- 
tional to  the  exerted  preffures. 

132.  The  notions  which  we  form  of  a  conftant  or 
invariable  force  lead  to  the  fame  concluilon.  By  fuch 
a  force  equal  effecls  or  changes  of  motion  are  produced 
in  equal  times.  But  equal  augmentations  of  motion  are 
equal  augmentations  of  velocity.  This  notion  of  an 
invariable  accelerating  force  is  confirmed  by  \vhat  is 
obfer\'ed  in  the  cafe  of  a  falling  body,  which  receives 
equal  additions  of  velocity  in  equal  times ;  and  this 
force,  fo  far  as  we  know,  is  invariable.  The  inference 
then  is,  that  whatever  be  the  force  exerted  in  one  fe- 
cond,  it  will  be  four  times  as  much  in  four  feconds. 
And  this  is  really  the  cafe,  if  it  be  granted  that  a  qua- 
druple velocity  is  tlie  indication  of  a  quadruple  force  ; 
but  it  does  not  hold  in  any  other  eftimation  of  force. 
Befides,  it  may  be  obferved,  that  four  fprings  applied 
to  an  ounce  ball  impel  it  only  twice  as  faft  as  one 
fpring  does  ;  and  if  the  fame  four  fprings  be  applied  to 
a  four  ounce  ball,  they  produce  in  it  tlie  fame  velocity 
that  one  fpring  produces  on  an  ounce  ball.  In  the  laft 
cafe,  it  may  be  demonftrated,  that  the  four  fprings  aft 
during  the  fame  time  with  one  fpring. 

133.  The  proper  meafure,  therefore,  of  a  changing 
motioa  the  force  is  a  change  of  motion  in  all  its  circumftances  of 
meafure  of  velocity  and  direftion.  This  alfo  is  the  proper  mea- 
changing  j-^^.^  ^£  ^  movinff  force.  For,  in  different  ftates  of  mo- 
and  moving   .          ,,.  °    r  n   •        \       r  i_  r 

ferce  tion,   bodies   may  lultain  the  iarae   change   or  motion. 

Suppofing  then  one  of  thefe  bodies  to  be  previoufly  in  a 
flats  of  reft,  the  change  and  the  motion  acquired  are 
the  fame  thing.  The  force,  therefore,  producinc;  a 
change  of  motion  in  a  moving  body,  is  pnclfcly  the 
feme  with  that  force  which  produces  in  a  body,  pre- 
viouily  at  rell,  a  motion  equivalent  to  tliis  change  ; 
and  in  this  cafe  it  is  limply  a  moving  force. 

This  opinion  of  Leibnitz  about  the  meafure  of  forces 
has  influenced  the  fentiments  of  many  writers,  and  in 
the  mechanical  inveftigations  of  fome  of  them,  has  not 
a  little  affecled  their  practical  deduftions.  No  difpute 
probably  could  have  occurred  if  philofophers  had  not 
been  led  to  conilder  force  as  fomething  exifting  in 
body ;  the  term  on  the  contrary  being  only  ufed  to  ex- 
prefs  the  phenomenon,  which  is  conceived  to  be  its 
full  effeft  and  adequate  meafure.  The  firaple  change 
of  motion  obferved  is  the  meafure  of  the  force  by  whicli 
it  is  produced. 


Change  of 


The  following  is  the  enunciation,  adapted  to  the  cha- 
radleriftic  and  meafure  of  a  change  of  motion, 

Lav)  of  the  Chartges  of  Motion. 
Prop.  XII. 

134.  In  e'jery  change  of  motion,  the  new  motion  is 
compounded  of  the  former  motion,  and  of  the  motion 
ivhtch  the  changing  produces  in  a  bodij  at  rcjl. 

Let  the  change  of  motion  be  from  AB  (fig.  23.)  to 
AD,  this  new  motion  AD  is  compounded  of  the  for- 
mer motion  AB  and  of  the  motion  AC. 

For  it  has  been  fhewn,  that  the  change  in  any  mo- 
tion, is  that  motion,  which  when  compounded  with  the 
former  motion,  produces  the  iieiv  motion  ;  and  the  new 
motion  (55.)  is  the  compound  of  the  former  motion 
and  the  changing  motion.  Since  then  the  change  of 
motion  is  the  mark  and  meafure  of  the  changing  fores 
(133.)  by  whicli  both  the  dlrtftlon  and  inteniity  or  ve- 
locity produced,  are  determined,  the  truth  of  the  pro- 
polition  will  appear  of  courfe. 

133,  It  has  been  already  obferved  (54.),  that  the 
compoliticn  of  motions  and  the  funllar  compofltion  of 
forces  are  very  different  tilings.  The  firft  is  a  pure  ma»- 
thematlcal  truth  ;  the  fecond,  Is  a  phylical  queftlon  de- 
pendent on  the  nature  of  the  mechanical  forces  as  they 
exift  in  the  univerfe.  Our  notions  are  not  very  diftinft 
of  two  forces,  each  of  wliich  feparately  produces  mo- 
tions, having  the  dlreftions  and  velocities  expreffed  by 
the  iides  of  a  parallelogram,  producing  by  their  joint 
aftion  a  motion  in  the  diagonal.  The  demonftrations 
which  have  been  frequently  given,  are  altogether  in- 
conclufive,  and  only  include  the  compolitioa  of  mo- 
tions ;  while  gratuitous  pofhilates  have  been  aiTumed  by 
thofc  who  endeavoured  to  accommodate  their  reafon- 
ings  to  phyfical  principles.  The  celebrated  Daniel 
Bernoulli  gave  the  firft  legitimate  demonftratlon  of  this 
propolitlon,  in  which,  however,  he  employs  a  feries  of 
many  propofitions,  fome  of  which  are  very  abftrule.  It 
was  greatly  fimplified  by  D'Alembert,  Mem.  Acad, 
des  Sciences  1769,  ftill,  however,  requiring  many  pro- 
poistions.  Ingenious  demciillrations  have  alfo  been  gi- 
ven by  other  celebrated  mechanicians.  In  the  follow- 
ing demonftratlon  by  Profeffor  Robifon,  this  diftinguifh- 
cd  philofopher  has  attempted  to  combine  the  demon- 
ftratlon  of  Bernoulli,  D'Alembeit,  and  others,  thus 
rendering  it  more  expeditious,  and  at-  *he  fame  time  le- 
gitimate. This  demonftration  is  enlirely  limited  to 
preiiures,  without  at  all  confiderlng  or  employing  the 
mouoiis  luppofed  to  be  produced  by  them. 

(^.•iy  If  two  equal  and  oppofite  preffures  or  incite- 
ments to  motion  act  at  once  on  a  material  particle,  it 
fuffers  no  change  of  motion  ;  for  if  it  yields  In  either 
direftion  by  their  joint  aftion,  one  of  the  preffures  pre- 
vails, and  they  are  not  equal. 

liqual  and  oppoiite  preffures  are  faid  TO  BALANCE 
each  other  ;  and  fuch  as  balance  mull  be  efteemed  equal 
and  oppofite. 

(^B  J  If  a  and  b  are  two  magnitudes  of  the  fame  kind, 
proportional  to  the  intenfitles  of  two  preffures  which  aft 
in  the  fame  direftion,  then  the  magnitude  a-\-b  will 
meafure  the  intenfity  of  the  preffure,  which  is  equiva- 
lent, and  may  be  called  equal,  to  the  combined  effort 
of  the  other  two  ;  for  when  ive  try  to  form  a  notion  of 
prclTure  as  a  meafiurable  raagnitude,  diiliuft  fnom  mo- 
tion 
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tJi  Moving  tion  or  any  otVier  effeft  of  it,  avc  find  nothing  that  we 
,   ^'J'''-'^'^-     can  ineafure  it  by  but  another  preflure.      Nor  have  ive 
'  any  notion  of  a  double  or  triple  preflure  diflcrent  from  a 

preflure  that  is  equivalent  to  the  joint  etibrt  of  two  or 
three  equal  prefilucs.  A  preflure  ti  is  accounted  triple 
of  a  preflure  />,  if  it  balances  three  preflurcs,  each  equal 
to  />,  afting  together.  Therefore,  in  all  proportions 
which  can  be  exprefled  by  numbers,  we  mull  acknow- 
ledge the  legitimacy  of  this  meafurement  •,  and  it  would 
furely  be  affeftation  to  omit  tliofe  which  the  mathema- 
ticians call  inco!hr?!enfiirnb/e. 

The  magnitude  a—h,  in  like  manner,  muft  be  ac- 
kno\vledged  to  meafure  that  preflTure  ivhich  arifes  from 
the  joint  action  of  two  prefliires  a  and  b  afting  in  oppo- 
fite  dircftions,   of  ivhich  a  is  the  greateft. 

(C)  Let  ABCD  and  AhCd  (fig.  24.)  be  two 
rhorabufes,  ivhich  have  the  common  diagonal  AC.  Let 
the  angles  B A  h,  DA  </,  be  bifetlcd  by  the  rtraight 
lines  AE  and  AF. 

If  there  be  drawn  from  the  points  E  and  F  the  lines 
EG,  EH,  Y g,  ¥ /t,  making  equal  angles  on  each  fide 
of  EA  and  FA,  and  iiGg,  H /i  be  draivn,  cutting 
the  diagonal  AC  in  I  and  L  :  then  Al-f  AL  will  be 
greater  or  lefs  than  AQ,  the  half  of  AC,  according  as 
the  angles  GEH,  g  F  /;,  are  greater  or  lefs  than 
CAU,gA/K 

Draw  GH,  g  /i,  cutting  AE,  AF,  in  O  and  0,  and 
tlraiv  O  0,  cutting  AC  in  K. 

Becaufe  the  angles  AEG  and  EAG  are  refpeclively 
equal  to  AEH  and  EAH,  and  AE  is  common  to 
both  triangles,  the  fides  AG,  GE  are  refpeftively  equal 
to  AH,  HE,  and  GH  is  perpendicular  to  AE,  and  is 
bifefted  in  O  ;  for  the  fame  rcafons,  g  h  is  bifefted  in 
0.  Therefore  the  lines  G  g,  O  0,  H //,  are  parallel, 
and  IL  is  blfeftcd  in  K.  Therefore  AI  +  AL  is  equal 
to  twice  AK.  Moreover,  if  the  angle  GEH  be  greater 
than  G  AH,  AO  is  greater  than  EO,  and  AK  is  great- 
er than  KQ.  Therefore  AI-|-AL  is  greater  than 
AC)  ;  and  if  the  angle  GEH  be  lefs  than  GAH,  AI 
-\-Ah  is  lefs  than  AQ.      . 

(^D^  Two  equal  preflTures,  afling  in  the  direiflions 
AB  and  AC  (fig.  25.),  at  right  angles  to  each  other, 
tompofe  a  preflTure  in  the  direftion  AD,  ivhich  bifedls 
the  right  angle  ;  and  its  intenfity  is  to  the  intenfity  of 
each  of  the  conftituent  preflurcs  as  the  diagonal  of  a 
Iquare  to  one  of  the  fides.  It  is  evident,  that  the  di- 
reflion  of  the  preflTure,  generated  by  their  joint  aftion, 
will  bifeft  the  angle  formed  by  their  directions  ;  becaufe 
no  reafon  can  be  aflTigned  for  the  direftion  inclining 
more  to  one  fide  than  to  the  other. 

In  the  next  place,  fince  a  force  in  the  direflion  AD 
■floes,  in  faft,  arife  from  the  joint  aftion  of  the  equal 
preflures  AB  and  AC,  the  prelTure  AB  may  be  con^ 
Geived  as  arifing,  from  the  joint  aclion  of  two  equal 
forces  fimilarly  inclined  and  proportioned  to  it.  Draw 
EAF  perpendicular  to  AD.  One  of  thefe  forces  muil 
be  direfled  along  AD,  and  the  other  along  AE.  In 
like  manner,  the  prefllire  AC  may  arife  from  the  joint 
aftion  of  a  preiuire  in  tlie  diretlian  AD,  and  an  equal 
preflTure  in  the  diredion  AF.  It  is  alfo  plain,  that  the 
preflures  in  the  direiflions  AE  and  AF,  and  the  tivo 
preflures  in  the  direction  AD,  muft  be  all  equal.  And 
jlfo,  any  one  of  them  muft  haie  the  fame  proportion  to 
A  B  or  to  AC,  that  AB  or  AC  has  to  the  force  in  the 
itircCliou  AD,  arifing  from  their  joint  aftiom 
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Therefore,  if  it  be  faid  that  AD  does  not  meafure  Of  Moving 
the  preflure  arifing  from  the  joint  aftion  of  AB  and     i'trtes. 

AC,  let  A</,  greater  than  AD,  be  its  juft  meafure, 
and  make  Kd  :  AB=AB  :  A^f=AB  :  Ke.  Then 
A  g  and  A  e  have  the  fame  inclination  and  proportion 
to  AB  that  AB  and  AC  have  to  Kd.  We  determine, 
In  like  manner,  two  forces  Ay"  and  Kg  as  conftituents 
of  AC. 

N01V  Ad  is  equivalent  to  AB  and  AC,  and  AB  k 
equivalent  to  A  f  and  A^  ;  and  AC  is  equivalent  to 
Ay  and  A^.  Therefore  Kd  is  equivalent  to  Ke^ 
Af,  Ag,  and  Ag.  But  (a)' Ae  and  A/ balance 
each  other,  or  annihilate  each  other's  efFeft  ;  and  there 
remain  only  the  two  forces  or  prefliires  A^,  A^. 
Therefore  (b)  their  meafure  is  a  magnitude  equal  to 
twice  A^.  But  if  A  </  be  greater  than  the  diagonal 
AD  of  the  fquare,  whole  fides  are  AB  and  AC  ;  then 
A^  muft  be  lefs  than  AI,  the  tide  of  the  fquare  ivhofe 
diagonal  is  AB.  But  twice  A^  is  lefs  than  AD,  and 
much  lefs  than  Ad.  Therefore  the  meafure  of  the 
equivalent  of  AB  and  AC  cannot  be  a  line  A  d  great- 
er than  AD.  In  like  manner.  It  cannot  be  a  line  A  S 
that  Is  lefs  than  AD.     Therefore  it  muft  be  equal  to 

AD,  and  the  propofiuon  is  demonftrated. 

G0R0l.L.\RY. 

(E)  Two  equal  forces  AB,  AC,  ading  at  right 
angles,  will  be  balanced  by  a  force  AO,  equal  and  op- 
polite  to  AD,  the  diagonal  of  the  fquare  whofe  fides 
are  AB  and  AC  ;  for  AO  ivould  balance  AD,  which 
is  the  equivalent  of  AB  and  AC. 

("F)  Let  AECF  (fig.  26.)  be  a  rhombus,  the  acute 
angle  of  ivhich  EAF  is  half  of  a  right  angle.  Two 
equal  preflTures,  which  have  the  direi!:uons  and  meafures 

AE,  AF,  compofe  a  prelTure,  haiang  the  direftlon  and 
meafure  AC,  ivhich  is  the  diagonal  of  the  rhombus. 

It  is  eiident,  in  the  firft  place,  that  the  compound 
foixe  has  the  diredllon  AC,  which  bifefts  the  angle 
EAF.  If  AC  be  not  its  juft  meafure,  let  It  be  AP 
lefs  than  AC.  Let  ABCD  be  a  fquare  defcrlbed  on 
the  fame  diagonal,  and  make  AP  ;  AQ^riAE  :  AO, 
r=AF  :  Ao.  Draw  KOG,  V^  0 g  perpendicular  to 
AE,  AF;  draw  Gig,  OHo,  EG,  EK,  F^,  FK, 
PF,  and  PE. 

The  angles  CA'B  and  FAE  are  equal,  each  being 
half  of  a  right  angle.  Alfo  the  figures  AEPF  and 
AGEK  are  fimilar,  becaufe  AP  :  AQ~AE  :  AO. 
Therefore  FA  :  AP  =  KA  :  AE,  and  EA  :  AP  =r 
GA  :  AE.  Therefore,  In  the  fame  manner  that  the 
forces  AE,  AF  are  affirmed  to  compofe  AP,  the  forces 
AG  and  AK  may  compofe  the  force  AE,  and  the  forces 
A  g  and  AK  may  compofe  the  force  AF.  Therefore 
(B)  the  force  AP  is  equivalent  to  the  four  forces  AG, 
AK,  A^,  AK.  But  (D)  AG  and  A^  are  the  fides 
of  a  fquare,  ivhofe  diagonal  is  equal  to  tiiice  AI  : 
and  the  two  forces  AK,  AK  are  equal  to,  or  are  mea- 
fured  by,  twice  AK.  Therefore  the  four  forces  AG, 
AK,  Ag,  AK,  are  equivalent  to  2AI-J-2AK,  == 
4  AH. 

But  becaufe  AP  was  fuppofed  lefs  than  AC,  the 
angle  FPE  is  greater  than  FAE,  and  GEK  Is  greater 
than  GAK,  AO  is  greater  than  OE,  .and  AH  is  great- 
er than  HQ,  and  2  AH  is  greater  than  AQ^;  and 
tlierefore  4  AH  is  greater  tiian  AC,  and  much  greater 

than 
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Of  Moving  than  AP.     Therefore   AP  is  not  the  juft  meafure  of 
^  Forces,     {jjg  force  compofed  of  AE  and  AF. 

*  In   like  manner,  it  is   fhewn,  that  AE  and  AF  do 

not  compofe  a  force  ^vhofe  meafure  is  greater  than  AC. 
It  is  therefore  equal  to  AC  ;  and  the  propofition  is  de- 
monftrated. 

(G)  By  the  fame  procefs  it  may  be  demonftrated, 
that  if  BAD  be  half  a  right  angle,  and  EAF  be  the 
fourth  of  a  right  angle,  two  forces  AE,  AF  will  com- 
pofe a  force  meafured  by  AC.  And  the  procefs  may 
be  repeated  for  a  rhombus  whofe  acute  angle  is  one- 
eighth,  one-fixteenth,  &c.  of  a  right  angle  ;  that  is, 
any  portion  of  a  right  angle  that  is  produced  by  conti- 
nual bifeftion.  Two  forces,  forming  the  fides  of  luch 
e  rhombus,  compofe  a  force  meafured  by  the  dia- 
gonal. 

(H)  Let  ABCD,  Ahctf  (fig.  ly.)  be  two  rhom- 
bufes  formed  by  two  confecutive  biiecilions  of  a  right 
angle.  Let  AECF  be  another  rhombus,  whofe  fides 
AE  and  AF  bifeft  the  angles  BA  b  and  DA  //. 

The  two  forces  AE,  AF,  compofe  a  force  AC. 

Bifeift  AE  and  AF  in  O  and  o.  Draw  the  perpen- 
diculars GOH,  g  0  /i,  and  the  lines  GI^,  OK  o,  HL  /;, 
and  the  lines  EG,  EH,  F^,  F  //. 

It  is  evident,  that  AGEH  and  Ag¥  A  are  rhom- 
bufes  ;  becaufe  AO=:OE,  and  A  0=0  F.  It  is  alfo 
plain,  that  fince  b  Ad\i  half  of  BAD,  the  angle  G  AH 
is  half  oi  b  Ad.  It  is  therefore  formed  by  a  continual 
bifeclion  of  a  right  angle.  Therefore  (^G)  the  forces 
AG,  AH,  compofe  a  force  AE ;  and  A^,  A/;,  com- 
pofe the  force  AF.  Therefore  the  forces  AG,  AH, 
A^,  A/i,  afting  together,  are  equivalent  to  the  forces 
AE,  AF  afting  together.  But  AG,  A^  compofe 
a  forces:  2  AI ;  and  the  forces  AH,  A  k  compofe  a 
force  =r  2  AL.  Therefore  the  four  forces  afling  to- 
gether are  equivalent  to  2AI-I-2AL,  or  to  4  AK. 
But  becaufe  AO  is  i  AE,  and  the  lines  G^,  O  0,  H  //, 
are  evidently  parallel,  4  AK  is  equal  to  2  AQj,  or  to 
AC ;  and  the  propofition  is  demonftrated. 

Corollary. 

("/)  Let  us  now  fuppofe,  that  by  continual  bifeftion 
of  a  right  angle  we  have  obtained  a  very  fmall  angle  a 
of  a  rhombus ;  and  let  us  name  the  rhombus  by  the 
multiple  of  a  which  forms  its  acute  angle. 

The  propofition  (^G)  is  true  of  <7,  2  <?,  4  a,  &c.  The 
propofition  (H)  is  true  of  3  a.  In  like  manner,  be- 
caufe (G)  is  true  of  4  a  and  8  a,  propofition  (H)  is 
true  of  6  a  ;  and  becaufe  it  is  true  of  40,  6  <7,  and  8  a, 
it  is  true  of  5  a  and  7  a.  And  fo  on  continually  till 
■we  have  demonftrated  it  of  every  multiple  of  a  that  is 
lefs  than  a  right  angle. 

(K)  Let  RAS  (fig.  28.)  be  perpendicular  to  -4C, 
,  and  let  ABCD  be  a  rhombus,  whofe  acute  angle  BAD 
is  feme  multiple  of  2  a  that  is  lefs  than  a  right  angle. 
Let  A  bed  he  another  rhombus,  whofe  fides  Ab,  Ad 
bifeft  the  angles  R AB,  SAD.  Then  the  forces  A  b. 
Ad  compofe  a  force  AC. 

Draw  ^R,  dS  parallel  to  BA,  DA.  It  is  e\-ident, 
that  AR  i  B  and  ASdH  are  rhombufes,  whofe  acute 
angles  are  multiples  of  a,  that  are  each  lefs  than  a 
right  angle ;  Tlierefore  (I)  the  forces  AR  and  AB 
compofe  the  force  Ab,  and  AS,  AD  compofe  Ad; 
but  AR  and  AS  annihilate  each  other's  effeft,  and 
there  remains  onlv  the  forces  AB,  AD.     Therefore 
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Ab  and  Ad  arc  equivalent  to  AE  and  AD,  which  Of  Moving 
compcle  the  force  AC  j  and  the  propofition  is  demon-,  f"'''^"-  ^ 
If  rated.  ^— V— ^ 

Corollary. 

(L)  Thus  is  the  corollary  of  laft  propofition  extend- 
ed to  every  rhombus,  whofe  angle  at  A  is  lome  multi- 
ple of  a  lels  than  two  right  angles.  And  fince  a  may 
be  taken  lefs  than  any  angle  that  can  be  named,  the 
propofition  may  be  coniidered  as  demonftrated  of  every 
rhombus  ;  and  we  may  lay, 

(M)  Two  equa/ forces,  inclined  to  each  other  in  any 
ong/c,  compofe  a  force  which  is  meafured  by  the  diagonal 
of  the  rhombus,  whoje  fdes  are  the  meajurcs  of  the  con- 
flituent  forces. 

(N)  Two  forces  AB,  AC  (fig.  29.)  having  the  di- 
reftion  and  proportion  of  the  fides  of  a  retf  angle,  com- 
poie  a  force  AD,  having  the  diretlion  and  proportion 
of  the  diagonal. 

Draw  the  other  diagonal  CB,  and  draw  EAF  paral- 
lel to  it ;  draw  BE,  CF  parallel  to  DA. 

AEBG  is  a  rhombus  ;  and  therefore  the  forces  AE 
and  AG  compofe  the  force  AB.  AFCG  is  alfo  a 
rhombus,  and  the  force  AC  is  equivalent  to  AF  and 
AG.  Therefore  the  forces  AB  and  AC,  ailing  toge- 
ther, are  equivalent  to  the  forces  AE,  AF,  AG,  and 
AG  afting  together,  or  to  AE,  AF,  and  AD  acting 
together  :  But  AE  and  AF  annihilate  each  other's  ac- 
tion, being  oppofite  and  equal  (for  each  is  equal  to  the 
half  of  BC).  Therefore  AB  and  AC  acting  together, 
are  equivalent  to  AD,  or  compofe  the  force  AD. 

(^0)  Two  forces,  which  have  the  direflion  and  pro- 
portions of  AB,  AC  (fig.  30.)  the  fides  of  any  paralle- 
logram, compofe  a  force,  having  the  diretfion  and  pro- 
portion of  the  diagonal  AD. 

Draw  AF  perpendicular  to  BD,  and  BG  and  DE 
perpendicular  to  AC. 

Then  AFBG  is  a  redlangle,  as  is  alfo  AFDE ;  and 
AG  is  equal  to  CE.  Therefore  (N)  AB  is  equivalent 
to  AF  and  AG.  Therefore  AB  and  AC  afting  to- 
gether,  are  equivalent  to  AF,  AG,  and  AC  afting  to- 
gether ;  that  is,  to  AF  and  AE  aftlng  together ;  that 
is  (N)  to  AD ;  or  the  forces  AB  and  AC  compofe 
the  force  AD. 

Hence  arifes  the  moft  general  propofition. 

If  a  jnaterial particle  be  urged  at  once  bij  two  firef  q„^„^j;. 
fures  or  incitements  to  motion,  ivhofe  intenfities  are  pro- tion  of  all 
portional  to  the  fides  of  any  parallelogram,  and  which'"^''^'-'"'^'^^^ 
aa  in  the  direBions  of  thofe  fides,  it  is  affeBed  in  the^°  ""ot'O'"- 
fame  manner  as  if  it   were  af/ed  on  by  a  fingle  force, 
whofe  intenfty  is  meafured  by  the  diagonal  of  the  paral- 
lelogram, and  which  acis  in  its  dircBion  ;   Or,  two  pref- 
fures,  having  the  direBion  and  proportion  of  the  fides  of 
a  parallelogram,  generate  a  prejfure,  having  the  direc- 
tion and  proportion  of  the  diagonal. 

136.  Thus  is  demonftrated  from  abftracl  principles 
the  perfe(5t  fimilarity  of  the  compofition  of  prelTures  and 
the  compofition  of  forces  meafured  by  the  motions  which 
are  produced.  A  feparate  demonttration  feems  indif. 
penfably  neceflary  5  for  what  may  be  deduced  from  the 
one  cafe  is  not  always  applicable  to  the  other.  The 
change  produced  on  a  motion  already  exifting  by  a  de- 
flefling  force,  cannot  be  e\-plained  by  any  compofition 
of  preffures  ;  becaufe  the  changing  preflure  is  the  only 
one  that  e.\ifts,  and  there  is  none  ivith  which  it  may  be 
3  Q,  compounded. 
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Ot  Moving  compounded.     Nor,  on  tlie  other  hand,  toU  our  no- 
~  tions  of  the  compoiition  of  motions  explain  the  compc- 

'  fition  of  preflures,  without  afluming  that  the  preffures 
are  proportional  to  the  velocities. 

137.  Conlldering  this  law  of  motion  merely  as  a  uni- 
verfal  faft  or  phyfical  law,  abundant  proof  may  be  ad- 
duced in  fiipport  of  it, 

1.  The  joint  aclion  of  different  forces  is  quite  fami- 
liar. A  lighter,  for  example,  is  dragged  in  different 
direftions  by  two  ropes  on  different  fides  of  the  canal, 
the  lighter  moving  in  an  intermediate  direction,  as  if 
dragged  in  that  direction  by  one  rope  only.  A  ball 
moving  in  a  particular  direftion,  -svhich  receives  a  ftroke 
acrofs  this  diretlion,  takes  a  dlreftion  lying  between 
th.at  of  the  firfl  motion  and  that  of  the  tranfverfe 
ftroke. 

2.  If  a  particle  of  matter  A  (fig.  23.)  be  urged  at 
once  by  t-ivo  preffures  in  the  directions  AB  and  AC  ; 
and  if  AB  and  AC  be  proportional  to  the  intenfities  of 
thofe  prefllires,  the  joint  action  of  thefe  two  preffures  is 
equivalent  to  the  adion  of  a  third  preffure  in  the  direc- 
tion of  the  diagonal  AD,  and  having  its  intenfity  in 
the  proportion  of  AD.  This  is  proved  by  obfcrving, 
that  the  point  A  is  withheld  from  moving  by  a  preffure 
AE,  which  is  equal  and  oppofite  to  AD.  But  pref- 
fures are  moving  forces,  producing  velocities  ^vhen  they 
ail  fimilarly  during  equal  times,  proportional  to  their 
intenfities.  The  pro]'ortion,  therefore,  is  true  with  re- 
fpecl  to  preffures,  confidered  merely  as  fuch,  and  alfo 
with  refpeS  to  the  motions  «  hich  may  be  produced  by 
their  compofition. 

3.  The  weight  of  a  ball  which  is  fufpended  by  a 
thread,  and  drawm  afide  from  its  pofition  in  a  ffate  of 
reft,  urges  it  downwards,  and  the  hall  is  fupported  ob- 
liquely by  the  thread.  Suppofing  this  propotition  to  be 
true,  the  directions  and  intenfities  of  the  forces  inciting 
it  to  motion  in  any  pofition,  as  well  as  the  relult  of  the 
velocities,  can  be  precifely  afcertained. 

4.  The  motions  of  the  planets  computed  on  thefe 
principles  of  the  compofition  of  forces,  do  not  exhibit 
any  perceptible  deviation  from  calculation,  at  the  end 
of  thoufands  of  years. 

Nothing,  therefore,  can  be  relied  on  with  greater 
confidence  than  the  perfecl  agreement  between  the  com- 
pofition of  motions,  and  the  compofition  of  the  forces, 
which,  feparately  taken,  would  produce  thofe  motions, 
and  ^vhich  are  meafured  by  the  velocities  produced. 
But  it  ought  to  be  remarked,  that  if  the  mo\'ing  forces 
are  meafured  by  the  fquares  of  the  velocities  which  they 
generate,  the  compofition  cannot  poffibly  hold  •,  name- 
ly, from  two  forces  %vhich  are  reprefented  by  the  fides 
of  a  parallelogram  made  proportional  to  the  fquares  of 
the  velocities,  there  nill  not  refult  a  force  which  can 
be  reprefented  by  the  diagonal.  But  fuppofing  the 
compofition  of  forces  to  be  as  the  velocities,  nature  ex- 
hibits them  exadly. — This  propofition,  therefore,  whe- 
ther it  be  confidered  as  an  abftraft  truth  or  as  a  phyfi- 
cal law,  may  be  received  as  fully  eftablilhed.  The  fol- 
lowing is  the  converfe  of  this  propofition. 

Prop.  XIII. 

138.  The  force  by  ivJiich  the  viotion  AB  is  clianged 
into  AD,  is  that  which  would  produce  in  a  bodtj  at  rejl, 
the  motion  AC,  and  this  compounded  with  Ji.3  produces 
the  obferved  motion  AD. 
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Prop.  XIV. 

139.  The  force  which  will  produce  in  a  body  at  rejl  '• 
a  million  ha-jing  the  dircBion  and  veLcity  reprejented  by 
AC,  when  applied  to  a  body  moving  with  the  Velocity 
and  in  the  direSion  AB,  will  change  its  motion  into  the 
rnjtioit  AD,  which  is  the  diagonal  of  the  parallelagran 
ABDC.  For  the  new  motion  muft  be  that  which  is 
compounded  of  AB  and  AC,  that  is,  it  muft  be  the 
motion  AD. 

The  combination  of  thefe  two  propofitions  gives  rile 
to  the  following,  which  is  ftill  more  general. 

Prof.  XV. 

140.  yJ  body  A  being  urged  at  once  by  two  forces, 
which  ftparatelif  would  caufe  it  to  defcribe  AB  and  AC, 
the  Jidos  of  a  parallelogram  ABDC,  the  body  by  their 
joint  a£fion  will  defcribe  the  diagonal  AD  in  the  fame 
time. 

For  if  the  body  had  been  already  mo^nng  with  the 
velocity  and  in  the  diredlon  AB,  and  if  it  had  been 
atled  on  in  A  by  the  force  AC,  it  would  defcribe  AD 
in  the  fame  time.  But  it  matters  not  at  what  time  it 
acquired  the  determination  to  defcribe  AB.  Let  it  be 
then  at  the  inftant  that  the  force  AC  is  applied  to  it. 
And  becaufc  its  mechanical  condition  in  A,  which  has 
the  determination  to  the  motion  AB,  is  the  fame  as  in 
any  other  point  of  that  line,  it  muft  defcribe  AD. 

COROI-LARV. 

Two  farces  affing  on  a  body  in  th^  fame  or  in  oppo- 
fte  direffions,  will  caufe  it  to  move  with  a  velocity  equal 
to  the  fum  or  to  the  difference  of  the  velocilus  which  it 
would  have  received  from  the  forces  feparately .  Foi',  if 
AC  approach  continually  to  AB  by  diminifhing  the 
angle  BAC,  the  points  C  and  D  will  at  laft  fall  on  c 
and  d,  and  then  AD  is  equal  to  the  fiim  of  AB  and 
AC.  But  if  the  angle  BAC  increafe  continually,  the 
points  C  and  D  will  at  lalf  fall  on  »  and  3,  and  then 
A  J  becomes  equal  to  the  difference  of  AB  and  AC. 
In  the  laft  cafe,  it  is  evident,  that  if  AC  be  equal  to 
AB,  the  point  D  or  S  will  coiiicide  with  A,  and  the 
two  forces  being  equal  and  acting  in  oppofite  directions, 
there  %vill  be  no  motion. 

141.  In  fuch  cafes  the  equal  and  oppofite  forces  AC 
and  AB  are  faid  to  balance  each  other ;  and  it  is  gene- 
rally faid,  that  thefe  forces,  by  whofe  joint  operation 
no  change  of  motion  is  produced,  balance  each  other. 
Such  forces  are  accounted  equal  and  •  oppofite,  each 
producing  on  the  body  a  change  of  motion  equal  to 
what  it  woidd  produce  on  a  body  at  reit,  and  at  the 
fame  time  ecjual  to  the  motion  produced  by  the  other 
force  on  a  body  at  reft.  The  two  motions  being  equal 
and  oppofite,  the  forces  are  therefore  equal  and  op- 
pofite. 

142.  What  has  been  demonftrated  concerning  the 
affections  with  refpeft  to  the  afteftions  of  compoimd 
motions,  may  now  be  applied  to  the  combinadon  of 
forces  ■,  taking  care,  however,  to  recollect  the  effential 
difference  between  the  compofition  of  motions  and  the 
compofition  of  forces.  In  the  combination  of  forces, 
the  compofition  is  complete,  when  the  determination 
has  been  given  to  the  body  to  move  ivith  the  proper  ve- 
locity in  the  diagonal.  When  the  body  has  acquired 
this  determination,  there  is  no  farther  compofition  j  and 
it  continues  its  uniform  motion,  till  its  condition  be 
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Of  Moving  changed  bv  I'ome  xiew  force.  On  the  other  liand,  in 
FortLS.  j]jg  compolition  of  two  or  more  motions,  the  conlfiluent 
»  motions  are  fuppofed  to  contiime  ,  and  it  is  only  during 
their  continuance  th;it  tile  compound  motion  exills.  If 
it  be  pcflible,  %vhich  does  not  appear  to  be  the  caie,  that 
any  force  can  ;;;enerate  a  finite  V'elocity  hy  its  inllanta- 
neous  action,  Hvo  iuch  iorces  generate  in  an  inltant  the 
determination  in  the  diaoonal.  But  fuppoiing  the  ac- 
tion to  ccmlLnue  for  fome  lime,  to  generate  the  veloci- 
citics  AB  or  AC,  there  mull  be  a  continuance  of  the 
joint  action  during  the  lame  time  to  produce  the  velo- 
city AD.  And  although  the  moving  .powers  of  the 
two  forces  may  vary  in  their  intenfity,  yet  it  is  nccef- 
fary  that  they  ret;un  the  fame  proportion  to  each  other 
during  the  whole  time  of  their  joint  adion.  Over- 
looking this  circumllance,  experiments  have  been  made 
for  the  purpofe  of  comparing  this  doilrhie  \vith  the 
phenomena  ;  and  they  have  been  found  to  exhibit  very 
different  refults.  But  experiments  made  by  the  combi- 
nation of  preifures,  fuch  as  weights  pulling  a  body  by 
means  of  threads,  coincide  precilely  with  this  doiifrine  ; 
for  it  is  ahvays  found  that  t^vo  ^veights  pulling  in  the 
direftions  AB,  AC,  and  proportional  to  thole  lines, 
are  balanced  by  a  third  weight  in  the  proportion  of 
AD,  and  pulling  in  the  dire(£lion  AE.  In  this  way 
the  compofition  of  preil'ures  is  clearly  proved  ;  and,  ha- 
ving no  other  dilfinft  conception  of  a  moving  force, 
thefe  experiments  may  be  confidered  as  iulhcient.  But 
we  may  go  farther  ;  for  there  is  the  clearell  proof  by 
experiment,  that  preil'ures  produce  motions  in  propor- 
tion to.  their  intenlities  by  their  iimilar  aftion  during 
equal  times.  In  the  planetary  motions,  the  diretlions 
and  intenfities  of  the  compound  forces  are  accurately 
known  as  moving  forces.  Thefe  motions  atford  a  com- 
plete proof  of  the  phyfical  lav,',  by  their  perfeft  coinci- 
dence ivith  the  calculations  which  proceed  on  the  prin- 
ciples of  this  doftrine.  This  coincidence  muft  be  ac- 
knowledged as  a  full  proof  of  the  propriety  of  the  raea- 
fure  which  has  been  afllmied.  The  aflumption  of  any 
other  meafure  would  exhibit  refults  quite  different  from 
the  phenomena. 

143.  Forces  which  produce  motions  along  the  fides 
bf  a  parallelogram  are  CiWeA  jimple  forces  or  conftiluent 

forces.  And  the  force  which  fingly  produces  the  mo- 
tion in  the  diagonal,  is  called  the  equivalent  force,  the 
compoutid  force,  or  the  refu/lmg  force, 

144.  Some  general  conclufions  may  now  be  pointed 
out,  which  Avill  facilitate  greatly  the  ufe  of  the  paral- 
lelogram of  forces. 

General  Corollaries. 

1.  The  conflituent  and  the  refulting  forces,  or  tlie 
fimple  and  compound  forces,  aft  in  the  lame  plane  ; 
for  the  fides  and  diagonal  of  a  parallelogram  are  in  one 
plane. 

2.  1  he  fimple  and  the  ccmpound  forces  are  propor- 
tional 10  the  fides  of  any  triangle  which  are  parallel  to 
their  directions.  For  if  any  three  hnes  ab,  bd,  ad,  be 
drawn  parallel  to  AB,  AC,  and  AD  (fig.  31.),  they 
will  form  a  triangle  fimilar  to  the  triangle  ABD. 
For  the  fame  reafon?  they  aje  proportional  to  the  fides 
of  a  triangle  a'b'd,  which  are  refpedively  perpendicular 
to  their  diredions. 

3.  Therefore  each  is  proportional  to  the  fine  of  the 
■^pofite  angle  of  tliis  triangle  ;  for  the  fides  of  any  tri- 
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angle    arc    proportional   to  the  fines   of  tlic    oppofoe  01  Movuig 
angles.  For>c>. 

4.  Each  is  proportional  to  the  fine  of  the  angle  con-  ' 
tained  by  the  diredions  of  the  other  two  ;  for  AD  is 
to  AB  as  the  line  of  the  angle  ABD  to  the  fine  of 
the  angle  ADB.  Now  the  fine  of  ABD  is  the  fame 
with  tile  fine  of  BAC  contained  between  the  direclions 
AB  and  AC,  and  the  fine  of  ADB  is  the  fame  with 
the  fine  of  CAD  ;  aHo  AB  is  to  AC,  or  BD,  as  the 
fine  of  ADB  (or  CAD)  to  the  fine  of  BAD. 

145.  Let  us  now  proceed  to  the  application   of  this  Special  uT« 
fundamental  propolition.      And  wc  obferve,   hi  the  firll "'  ''•<'  P^i- 
place,  that  fince  AD  may  be  the  diagonal  of  an  indc-  "/f^^"//,*™ 
finite  number  of  parallelograms,  the  motion  or  the  prcf- 

fure  AD  may  reliilt  from  the  joint  aftion  of  many  pairs 
of  forces.  It  may  be  produced  by  forces  which  ivould 
feparately  produce  the  motions  AF  and  AG.  This 
generally  gives  us  the  means  of  difcoverhig  the  forces 
which  concur  in  its  production.  If  one  of  them,  AB, 
is  known  in  direC^on  and  intenfity,  the  direction  AC, 
parallel  to  BD,  and  the  intenfity,  are  difcovcrcd.  Some- 
times we  knoiv  the  direftions  of  both.  Then,  by 
drawing  the  parallelogram  or  triangle,  we  learn  their 
proportions.  The  force  which  dctleds'  any  motion 
AB  into  a  motion  AD,  is  had  by  limply  drawing  a 
line  fix>m  the  point  B  (to  which  the  body  would  have 
moved  from  A  in  the  time  of  really  mo\-ing  from  A  to 
D)  to  the  point  D.  The  defieding  force  is  fuch  as 
^vould  have  caufed  the  body  move  from  B  to  D  in  the 
fame  time.  And,  in  the  fame  manner,  we  get  the 
compound  motion  AD,  which  ariles  from  any  two  fim- 
ple motions  AB  and  AC,  by  fuppofing  both  of  the  mo- 
tions to  be  accomplifhed  in  lucceflion.  The  final  jjlace 
of  the  body  is  the  fame,  •whether  it  moves  along  AD 
or  along  AB  and  BD  in  fucceirion. 

146.  This  theorem  is  not  limited  to  the  compofition  Equivalent 
of  two  forces  only  ;  for  fince  the  combined    adion  of  0'  man) 
two  forces  puts  the  body  into  the  fame  fiate  as  if  their  '°'''^^^- 
equivalent  alone  had  aded   on  it,  wt  may  fuppoie  this 

to  have  been  the  cafe,  and  then  the  adion  of  a  third 
force  will  produce  a  change  on  this  equivalent  motion. 
The  refulting  motion  will  be  the  fame  as  if  only  this 
third  force  and  the  equivalent  of  the  other  two  had 
aded  on  the  body.     Thus,  in  fig.  3  2,  the  three  forces 

AB,  AC,  AE,  may  ad  at  once  on  a  particle  of  mat- 
ter. Complete  the  parallelogram  ABDC  ;  the  diago- 
nal AD  is  the   force   which   is   generated  by  AB  and 

AC.  Complete  the  parallelogram  AEFD  ;  the  dia- 
gonal AF  is  the  force  refulting  from  the  combined  ac- 
tion of  the  forces  AB,  AC,  and  AE.  In  like  man- 
ner, completing  the  parallelogram  AGHF,  the  diago- 
nal AH  is  the  force  refulting  from  the  combined  ac- 
tion of  AB,  AC,  AE,  and  AG,  and  fb  on  of  any 
numl)er  of  forces. 

This  refulting  force  and  the  refulting  motion  may 
be  much  more  expeditioufiy  determined,  in  any  degree 
of  compofition,  by  drawing  lines  in  the  proportion  and 
diredion  of  the  forces  in  luccelTion,  each  from  the  end 
of  the  preceding.  Thus,  draw  AB,  BD,  DF,  FH, 
and  join  AH  ;  AH  is  the  refulting  force.  The  de» 
monflration  is  evident. 

147.  In  the  compofition  of  more  than  two  forces, 
we  are  not  limited  to  oiiC  plane.  The  force  AD  is  in 
the  fame  plane  with  AB  and  AC  ;  but  AE  may  be 
elevated  above  this  plane,  and  AG  may  lead  below  it. 

3  a-  AF 
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Oi  Moving  AF  is  in  tlie  plane  of  AD  and  AE,  and  AH  is  in  the 

^""fllj  plane  of  AF  and  AG. 
'—^r~—'       Complete    the    parallelograms     ABLE,     ACKE, 
ELFK.     It   is  evident  that   ABLFKCD  is  a  paral- 
lelopiped,  and  that  AF  is  one  of  its  diagonals.     Hence 
we  derive  a  more  general  and  very  ufeful  theorem. 
Three  forces  having  the  proportion  and  cltreBton  of  the 
three  jides  of  a  parallelopided,  compofe  a  force  having 
the  proportion  and  direfiion  of  the  diagonal. 

148.  In  the  inveftigation  of  very  complicated  pheno- 
mena, the  mechanician  confiders  every  force  as  refulting 
from  the  joint  aftion  of  three  forces  at  right  angles  to 
each  other,  and  he  takes  the  fum  or  difference  of  thefe 
in  the  fame  or  oppofite  direcUons.  Thus  he  obtains  the 
three  fides  of  a  parallelepiped,  and  from  thefe  computes 
the  pofition  and  magnitude  of  the  diagonal.  This  is 
the  force  refulting  from  the  compofition  of  all  the  par- 
tial ones.  This  procefs  is  called  the  eflimation  or  re- 
duBiun  of  forces.  Forces  may  be  eftimated  in  the  di- 
refiion of  a  given  line  or  plane,  or  they  may  be  redu- 
ced to  that  direftion,  as  has  been  done  with  refpeiEl  to 
motion.      See  Cor.  2.  Propof.  9.  in  Art.  57. 

The  laivs  of  motion  which  have  now  been  confider- 
ed,  are  necelfary  confequences  of  the  relations  of  thofe 
conceptions  which  we  form  of  motion  and  mechanical 
force,  and  they  are  univerfal  fails  or  phyncal  laws. 
To  thefe  Sir  Ifaac  Newton  has  added  another,  which  is 
the  following. 

Third  Laiu  of  Motion. 

149.  Kveri/  aBion  is  accompanied  hij  an  equal  and 
contrary  rea&ion,  or  the  aftions  of  bodies  on  one  ano- 
ther are  always  mutual,  equal,  and  in  contrary  direc- 
tions. 

In  all  cafes  which  can  be  accurately  examined,  this 
holds  to  be  a  univerfal  facl.  Newton  has  made  this 
affirmation  on  the  authority  of  what  he  conceives  to  be 
a  law  of  human  thought  •,  namely  that  the  qualities 
difcovered  in  all  bodies  on  which  experiments  and  ob- 
fervations  can  be  made,  are  to  be  conlidered  as  univer- 
lal  qualities  of  body.  But  if  the  term  law  of  motion 
be  limited  to  thofe  confequences  that  necelTarily  flow 
from  our  notions  of  motion,  of  the  caufes  of  its  produc- 
tion and  changes,  this  propofition  is  not  fucli  a  refult. 
Becaufe  a  magnet  caufes  the  iron  to  approach  toward 
it,  it  by  no  means  folloivs  from  this  obfervation  that 
the  preffure  of  the  iron  fliall  be  accompanied  by  any 
motion  or  change  of  ftate  of  the  magnet,  or  it  does  not 
appear  to  be  neceflfarily  fuppofed  that  the  iron  attradls 
the  magnet.  WJien  this  ivas  obferved,  it  was  account- 
ed a  difcovery,  and  a  difcovery  which  is  to  be  afcribed 
to  the  moderns.  Dr  Gilbert,  who  firll  mentions  it,  af- 
firms that  the  magnet  and  the  iron  are  obferved  mutu- 
ally to  attraft  each  other,  as  ^vell  as  all  eleftrical  fub- 
ftances,  and  the  light  bodies  which  are  attrafted  by 
them.  The  difcovery  was  made  by  Kepler  that  a  mu- 
tual attracilion  exifts  between  the  earth  and  the  moon. 
Ne\vton  difcovered  that  the  fun  aCls  on  the  planets,  and 
that  the  earth  a6ls  on  the  moon.  It  had  been  obferved 
too  by  Newton  that  the  iron  reafts  on  the  magnet,  that 
the  aclions  of  eleftrified  bodies  are  mutual,  and  that  all 
the  aftions  of  folid  bodies  are  accompanied  by  an  equal 
and  contrary  reaftion.  On  the  authority  of  the  rule  of 
philofophizins;  which  he  had  laid  down,  he  affirmed 
,  that  the  planets  reaft  on  the  fun,  and  that  the  fun  is 
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not  at  reft,  but   is  continually  agitated  by  a  fmall  mo-  Of  Moving 
tion  round  the  general  centre  of  gravitation  ;  and   he     Y^y^'-x^- 
pointed  out  feveral  of  the  confequences  of  this  reaftion.  ^        * 
As  the  celelfial  motions  were  more  narrowly  examined 
by  altronomers,  thefe   confequences  were   found  to  ob- 
tain, and  to  produce  dillurbances  in  the  planetary  mo- 
tions.    This  reciprocity  of  adlion  is  now  found  to  hold 
with  the  utmoft  precifion   through  the  whole  of  the  fo- 
lar  fyllem  ;  and  therefore  this  third  propofition  of  New- 
ton  is  to  be  confidered  as  a   law  of  nature.     And  it  is 
true  with  refpeft  to  all  bodies  on  which   experiment  or 
obfervation  can  be  made. 

150.  This  then  being  a  univerfal  law,  we  cannot 
divell  our  minds  of  the  belief  that  it  depends  on  a  ge- 
neral principle,  by  which  all  the  matter  in  the  univerfe 
is  influenced.  It  ftrongly  induces  the  perfuaiion  of  the 
ultimate  particles  of  matter  being  alike,  that  a  certain 
number  of  properties  belong  in  the  fame  degree  to  each 
atom,  and  that  all  the  fenlible  differences  of  fubftance 
which  are  obferved,  arife  from  a  different  combination 
of  thofe  primai-y  atoms  in  the  formation  of  a  particle  of 
thofe  fubftances.  All  this  is  no  doubt  perfeftly  pof- 
fible.  But  if  each  primary  atom  be  lo  conllituted,  no 
aftion  of  any  kind  of  particle  or  coUeftion  of  particles 
can  take  place  on  another,  which  is  not  accompanied 
by  an  equal  reaftion  in  the  oppofite  direftion. 

151.  Let  us  now  dire6t  our  attention  to  the  applica- 
tion of  thefe  laivs.  This  anfwers  a  twofold  purpofe. 
The  firfl;  is  to  difcover  the  mechanical  powers  of  natu- 
ral fubftances  by  which  they  are  fitted  to  become  parts 
of  a  permanent  univerfe.  This  is  accomplilhed  by  ob- 
ferving  the  changes  of  motion  which  always  accompany 
thofe  fubftances.  It  is  from  thele  changes  that  the  on- 
ly charafteriftics  of  powers  arc  derived  j  and  thus  is  dif- 
covered  the  power  of  gra^'ity,  of  magnetifm,  &c.  Ano- 
ther purpofe  in  the  employment  of  thefe  laws  is,  that, 
after  having  obtained  the  mechanical  charailer  of  any 
fubftance,  \ve  may  afcertain  what  will  be  the  refult  of 
its  being  in  the  vicinity  of  the  bodies  mechanically  al- 
lied, or  wt  may  aicertain  what  is  the  change  induced 
on  the  condition  of  the  neighbouring  bodies. 

152.  The  mechanical  powers  of  bodies  occafionally 
produce  accelerations,  retardations,  and  dtflettions  in 
the  motions  of  other  bodies.  Thele  names  have  been 
given,  becaufe  nothing  is  known  of  their  nature,  or  of 
the  manner  in  which  they  are  effeftive  j  th*y  are  there- 
fore named,  as  they  are  meafured  by  the  phenomena 
which  are  obferved  and  conlidered  as  their  effects.  Let 
us  now  attend  a  little  to  the  principal  circumltances  re- 
lating to  the  aftion  of  thefe  forces. 

Of  Accelerating  and  Retarding  Forces. 

15^.  Changes  of  motion  are  the  only  marks  and 
meafures  of  changing  forces  ;  and  having  no  other 
mark  of  the  force  but  the  acceleration,  it  has  obtained 
the  name  of  an  accelerating  force.  When  the  motion 
is  retarded  it  is  called  retarding  force.  Nor  is  there  any 
other  me.sfureof  theintenfity  of  an  accelerating  force,  but 
the  acceleration  ivhich  it  produces.  To  inveltigate  there- 
fore the  powers  which  produce  all  the  changes  of  mo- 
tion it  is  necellary  to  obtain  meafures  of  the  accelera- 
tion. What  has  been  laid  of  accelerations  and  retarda- 
tions of  motion  is  equally  defcriptive  of  the  effefts  of  ac- 
celerating and  retarding  forces.  Hence  the  following 
propofition. 
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Of  Moving  If  the  ahfci/Ja  a  d  fig.  5.  reprefcnt  the  time  of  any  mo- 
tion^  and  f  the  areas  abfe,  acge  &c.  are  as  the  ve- 
locities at  the  injlants  b  c,  ike.  the  ordinates  a  e,  b  f,  c  g, 
&c.  are  as  the  accelerating  farces  at  thofe  infants. 

Corollaries. 

Cor.  I .  The  momentary  change  of  velocity  is  as  the 
force  y  and  the  time  ?  jointly.  It  maybe  thus  ex- 
preffed. 

■y,  or — v-=zft. 
Alfo,  the  accelerating  or  retarding  force  is  proportional 
to  the  momentary  variation  of  the  velocity,  direftly,  and 
to  the   moment  of  time   in  which   it  is  generated,  in- 
verfely  (48). 

/=-  .  or  = r-. 

t  t 

Indeed,  all  that   we   knoiv  of  force   is  that  it  is  fome- 

v 
thing  which  is  always  proportional  to  -  . 

Cor.  2.  Uniformly  accelerated  or  retarded  motion  is 
the  indication  of  a  conflant  or  invariable  accelerating 
force.  For,  in  this  cafe,  the  areas  a  bfe,  acge,  &c. 
increafe  at  the  fame  rate  with  the  times  a  b,  a  c,  &.c. 
and  therefore  the  ordinates  a  e,  bf  eg,  &c.  muft  all  be 
equal ;  therefore  the  forces  reprefented  by  them  are  the 
fame,  or  the  accelerating  force  does  not  change  its  in- 
tenilty,  or,  it  is  conllant.  If,  therefore,  the  circum- 
ftances  mentioned  in  articles  37  and  38,  are  obferved 
in  any  motion,  the  force  is  conltant.  And  if  the  force 
is  kno\\-n  to  be  conftant,  thofe  propofitions  are  true  ref- 
pefting  the  motions. 

Cor.  3.  No  finite  change  of  velocity  is  generated  in 
an  infant  by  an  accelerating  or  retarding  force.  For 
the  increment  or  decrement  of  velocity  is  always  ex- 
prefled  by  an  area,  or  by  a  produft,//,  one  fide  or  factor 
of  which  is  a  portion  of  time.  As  no  finite  fpace  can 
be  defcribcd  in  an  inftant,  and  the  moveable  muft  paCs 
in  fucceffion  through  every  point  of  the  path,  fo  it  mult 
acquire  all  the  intermediate  degrees  of  velocity.  It  muft 
be  continuatttf  accelerated  or  retarded. 

Cor.  4.  The  change  of  velocity  produced  in  a  body 
in  any  time,  by  a  force  varying  in  any  manner,  is  the 
proper  meafure  of  the  accumulated  or  whole  adion  of 
the  force  during  tliis  time.  For,  fince  the  momen- 
tary change  of  velocity  is  exprefled  by  ft,  the  aggre- 
gate of  all  thefe  momentary  changes,  that  is,  the  whole 
change  of  velocity,  muft  be  exprefled  by  the  funi  of  all 
the  quantities  ft.  This  is  equivalent  to  the  area  of 
the  figure  employed  in  art.  1 48,  and  may  be  exprefled 

by///. 

154.  If  the  ahfcifa  AE  (fig.  8.')  of  the  line  a.  c  e  be 
the //nth  along  which  a  body  is  ur^ed  by  the  afl/on  of  a 

force,  varying  in  anij  manner,   and  if  the  ordinates  A  a, 
B  />,    C  r,    &c.  be  pro/iortional  to   the  inlen/ities   of  the 

force  in   the  different  points  of  the  path,  the   intercepted 
areas  -will  be  propnrtional  to   the  changes   made   on   the 

fqiiare  of  the  velocity  during   the  motion  along  the  corre- 

fpondiii!;  portions  of  the  path. 

For  by  art.  49,  the  areas  are  in  this  proportion  when 
the  ordinates  are  as  the  accelerations.  But  the  accelera- 
tions are  the  meafures  of,  and  are  therefore  proportional 
to,  the  accelerating  forces.  Therefore  the  propofilion  is 
manifeft. 
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The  momentary  change  on  the  fquare  of  the  velocity  >■ 
is  as  the  force,  and  as  the  fmall  portion  of  fpace  along 
which  it  ads,  jointly  j 
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and 


/=- 


155.  It  defcrves   remark  here,  that  as  the  moment- 

arj'  change  of  the  fimple  velocity  by  any  force_/"dcpends 
only  on  the  time  of  its  adlion,  it  being  =  y"/  (148.)  Cor. 
I,  fo  the  change  on  the  fquare  of  the  velocity  depends  on 
the  fpace,  it  being  z=fs.  It  is  the  fame,  whatever  is 
the  velocity  thus  changed,  or  even  though  the  body  be 
at  reft  when  the  force  begins  to  ad  on  it.  Thus,  in 
every  fecond  of  the  falling  of  a  heavy  body,  the  ve- 
locity is  augmented  3  2  feet  per  fecond,  and  in  every 
foot  of  the  fall,  the  fquare  of  the  velocity  increafes 
by  64. 

156.  The  whole  area  AE  e  a,  exprefled  hy  /  f  s, 
expreflTes  the  whole  change  made  on  the  fquare  of  the 
velocity  which  the  body  had  in  A,  whatever  this  velocity 
may  have  been.  We  may  therefore  fuppofe  the  body  to 
have  been  at  reft  in  A.  The  area  then  meafures  the 
Iquare  of  the  velocity  which  the  body  has  acquired  in 
the  point  E  of  its  path.  It  is  plain  that  the  change  on 
v^  is  quite  independent  on  the  time  of  adion,  and  there- 
fore a  body,  in  pafling  through  the  fpace  AE  with  any 
initial  velocity  whatever,  fuftains  the  fame  change  of  the 
fquare  of  that  velocity,  if  under  the  influence  of  the 
fame  force. 

157.  This  propofi'tion  is  the  fame  with  the  39th  of 
the  Firrt  Book  of  Neivton's  Principia,  and  is  perhaps 
the  moft  generally  ufeful,  of  all  the  theorems  in  Dyna- 
mics, in  the  folution  of  pradical  queftions.  It  is  to  be 
found,  without  demonOration,  in  his  earliell  writings, 
the  Optical  Ledures,  which  he  delivered  in  1669  and 
following  years. 

158.  One  important  ufe  may  be  made  of  it  at  pre- 
fent.  It  gives  a  complete  folution  of  all  the  fads  which 
were  obferved  by  Dr  Hooke,  and  adduced  by  Leibnitz 
with  fuch  pertinacity  in  fupport  of  his  mealure  of  the 
force  of  moving  bodies.  All  of  them  are  of  precilely 
the  ftme  nature  with  the  one  mentioned  in  art.  1 57,  or 
with  the  fad,  "  that  a  ball  projeded  diredly  upwards 
*'  with  a  double  velocity,  will  rile  to  a  quadruple  height, 
"  and  that  a  body,  moving  t%vice  as  fa.',  ivill  penetrate 
"  four  times  as  far  into  a  uniformly  tenacious  mafs." 
The  uniform  force  of  gravity,  or  the  uniform  tenacity 
of  the  penetrated  body,  makes  a  uniform  oppofition  to 
the  motion,  and  may  therefore  be  confidered  as  a  uni- 
form retarding  force.  It  ivill  therefore  be  reprefented, 
in  fig.  8,  by  an  oidinate  always  of  the  fame  length,  and 
the  areas  which  meafure  the  fquare  of  the  velocity  loft 
will  be  portions  of  a  redangle  AE  t  a.  If  therefore  AE 
be  the  penetration  neceifary  for  extinguilliing  the  velo- 
city 2,  the  fpace  AB,  necefl'ary  for  e.^tinguiihing  the 
velocity  i,  muft  be -y  of  AE,  becaufe  the  fquare  of  1 
is  Jf  of  the  fquare  of  2. 

159.  What  particularly  deferves  remark  here,  is, 
that  this  propofition  is  true,  onli/  on  the  fiippofaion  that 
forces  are  proportional  to  the  velocities  geitenited  by  them 

in  equal  times.  For  the  demon  ration  of  this  propoiition 
proceeds  entirely  on  the  ptcvioully   eftablilhcd   ni<;aKire 

of 
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"Vo'r"ces"^  o?  acceleration.  We  had  v  =:  //,•  therefore  v  v±:f't  v. 
But  /  v:izs  ;  therefore  v  v  ~  f  s^  which  is  precifely 
this  propofition. 

160.  Thofe  m.iy  be  called  fimllar  points  of  fpace, 
^wAJimi/ar  inftaiits  of  time,  which  divide  given  portions 
of  fpace  or  time  in  the  lame  ratio.  Thus,  the  beginning 
of  the  5th  inch,  and  of  the  2d  foot,  are  fimilar  points 
of  a  foot,  and  of  a  yard.  The  beginning  of  the  21ft 
minute,  and  of  the  9th  hour,  are  fimilar  inftants  of  an 
hour,  and  of  a  day. 

Forces  may  be  laid  to  a&.Jim//ar/i/  when,  in  fimilar 
mflants  of  time,  or  fimilar  points  of  the  path,  their  in- 
tcnfities  are  in  a  conftant  ratio. 

161.  Lemma.  If  two  bodies  be  fimilarly  acceler- 
ated during  given  times  a  c  and  /;  h  (fig.  33.),  they  are 
alfo  fimilarly  accelerated  along  their  refpeftive  paths 
AC  and  HK. 

Let  a,  b,  c  be  inftants  of  the  time  a  c,  fimilar  to  the 
inflants  //,  /,  I  of  the  time  /t  i.  Then,  by  the  fimilar 
accelerations,  we  have  the  force  a  c  :  li  l-:^.hf:  i  m.  This 
being  the  cafe  throughout,  the  area  af\%  to  the  area  lim 
as  tlie  area  <7  f  to  the  area  h  n,  Thele  areas  are  as  the 
velocities  in  the  two  motions  48.  Therefore  the  velo- 
cities in  fimilar  Inflants  are  in  a  conftant  ratio,  that  is, 
the  velocity  in  the  inflant  b  is  to  that  in  the  inflant 
?,  as  the  velocity  in  the  inftant  c  to  that  in  the  in- 
Jlant  k. 

The  figures  may  now  be  taken  to  reprefent  the  times 
of  the  motion  by  their  abfcifllt,  and  the  velocities  by 
their  ordinates,  as  in  art.  28.  The  fpaces  defcribed  are 
now  reprefented  by  the  areas.  Thefe  being  in  a  con- 
flant  ratio,  as  already  fhe^vn,  we  have  A,  B,  C,  and 
H,  I,  K,  fimilar  points  of  the  paths.  And  therefore,  in 
fimilar  inftants  of  time,  the  bodies  are  in  fimilar  points 
of  the  paths.  But  in  thefe  inftants,  they  are  fimilarly 
accelerated,  that  is,  the  accelerations  and  the  forces  are 
in  a  conllaut  ratio.  They  are  therefore  in  a  con- 
ftant ratio  in  fimilar  points  of  the  paths,  and  the  bo- 
dies are  fimilarly  accelerated  along  their  refpective 
paths  (155.) 

162.  If  two  particles  of  matter  are  funilarltj  urged 
by  accelerating  or  retarding  forces  during  given  times,  the 
ivhoif'  changes  ofvelocilif  are  as  the  forces  and  times  joint  ■ 
ly  ;  or  v  £1  f  t. 

For  the  abfciffse  ac  and  hk  will  reprefent  the  times, 
and  the  ordinates  a  e  and  //  /  w  ill  reprefent  the  forces, 
and  then  the  areas  will  reprefent  the  changes  of  velo- 
city, by  art.  47.  And  thefe  areas  are  as<jc  x  ^f  to 
//i  X  /'/. 

tt'  ■'"         i  r-  "" 

Hence  /  :::-.,  and  tz:z—. 

163.  If  two  particles  of  matter  are  fimilarly  impel- 
led or  oppofed  through  given  fpnces,  the  changes  in  the 

fquares  of  velocity  are  as  the  forces  and  fpaces  jointly  ,• 
or  zi:  f  s. 

This  follows,  by  fimilar  reafoning,  from  art.  49. 

It  is  evident  that  this  propofition  applies  diretlly  to 
the  argument  fo  confidently  urged  for  the  propriety  of 
the  Leibnitzian  meafure  of  forces,  namely,  that  foiu: 
fprings  of  equal  ftrcngth,  and  bent  to  the  fame  degree, 
generate,  or  exOnguilh  only  a  double  velocity. 

164.  If  tiL'o  particles  of  matter  are  fimilarly  impelled 
■through  given  fpaces,  the  fpaces  are  as  the  forces  and  the 
fquares  of  the  times  jointh/. 


Part  II. 


For  the   moveables   are   fimilarly   urged   during  the  Oi  Moving 
times   of  their  motion  (converfe   of   1  0.)      Therefore    rurccs. 

V  ■±ft,  and  V-  =f'  /'  ;  but  Ci  580  v"  ±^fs.    There  '       * ' 

fore y' J-  zzj'-  /'  and  4  -^zj'l^. 

Corollary. 


/'  =  -J.,  andy=:  -.      That   is,    the  fquares   of  the 

times  are  as  the  fpaces,  diredlly,  and  as  the  forces, 
inverfely  ;  and  the  forces  are  as  the  (paces,  direftly, 
and  as  the  fquares  of  the  times,  inverfely. ' 

165.  The  quantity  of  motion  in  a  bodv  is  the  fum 
of  the  motions  of  all  its  particles.  Therefore,  if  all  are 
moving  in  one  direfiioii,  and  with  one  velocity  v,  and 
if  ?n  be  the  number  of  particles,  or  quantity  of  mat- 
ter, m  V  ivill  exprefs  the  quantity  of  motion  q,  or 
9  —m  V, 

1 66.  In  like  manner,  we  may  conceive  the  acceler- 
ating forcesy,  ^vlficli  have  produced  this  velocity  tj  in 
each  particle,  as  added  into  one  fum,  or  r.s  combined 
on  one  particle.  They  will  thus  compole  a  force, 
which,  for  diftinclion's  lake,  it  is  convenient  to  mark 
by  a  particular  name.  We  ftiall  call  it  the  motivk 
FORCK,  and  exprefs  it  by  the  fymbol/).  It  will  then  be 
confidered  as  the  aggregate  ot  the  number  m  of  equal 
accelerating  forces^",  each  of  which  produces  the  velo^. 
city  V  on  one  particle.  It  will  produce  the  velocity 
m  "Zi,   and  the  fame  quantity  of  motion  /j. 

167.  Let  there  be  another  body,  confifting  of  n 
particles,  moving  ^vith  one  velocity  //.  Let  the  moving 
force  be  reprefented  by  tt.  It  is  meafured  in  like  manner 
by  //  //.     Therefore  we  ha\"e,  p  :  Trrr  m  v  :  n  11,  and  v  :  u 

=:  -  ;    - ;  that  is, 
m      n 

The  velocities   which   may  be  produced  by  the  fmilar 

affion  of  different  motive  forces,  in  the  fame  time,  are  di- 

reBly  as  th^fe  forces,   and  inverfely  as   the  quantities  rf 

matter  to  which  they  are  applied. 

'    ■    P 
In  general,   -  v  zz.  — « 


Andy  being  =r~  , 


•^     ■    mt 

Remark. 


168.  In  the  application  of  the  theorems  concerning 
accelerating  or  retarding  forces,  it  is  neceflary  to  attend 
carefully  to  the  dilUnttion  between  an  accelerative  and  a 
motive  force.  The  caution  necelTary  here  has  been  ge- 
nerally overlooked  by  the  ^vriters  of  Elements,  and  this 
has  given  occafinn  to  very  inadequate  and  erroneous  no- 
tions of  the  aftion  of  accelerating  powers.  Thus,  if  a 
leaden  ball  hangs  by  a  thread,  which  pafTes  over  a  pulley, 
and  is  attached  to  an  equal  ball,  moveable  along  a  hori- 
zontal plane,  ■vs-ithoui  the  fmallell  obftruclion,  it  is  knoivn 
that,  in  one  fecond,  it  will  defcend  8  feet,  dragging  the 
other  8  feet  along  the  plane,  with  a  uniformly  accelerated 
motion,  and  will  generate  in  it  tlie  velocity  16  feet  per 
fecond.  Let  the  thread  be  attached  to  three  fuch  balls. 
We  know  that  it  will  defcend  4  feet  in  a  fecond,  and 
generate  the  velocity  8  feet  per  fecond.  IVIoft  readei-s 
are  difpofcd  to  think  that  it  ftiould  generate  no  greater 
velocity  than  5!  feet  per  fecond,  or  \  of  16,  becauie  it 
4s  applied  to  three  times  as  much  matter  (162.)     The 

error 
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Of  Moving  error  lies  in  confidering  the  motive  force  as  the  fame  in 
Fo;ce5  both  cafe";,  and  in  not  attending  to  the  quantity  of  mat- 
ter to  which  it  is  applied.  Neither  of  t)iefe  conjeiitures 
is  right.  The  motive  force  changes  as  the  motion  acce- 
lerates, and  in  the  tint  cafe,  it  moves  two  balls,  and  in 
the  fecond  it  moves  four.  The  motive  force  decreafcs 
finiilarly  in  both  motions.  When  thefe  tilings  arc  con- 
fulered,  we  learn  by  articles  20  2  and  207,  thut  the  mo- 
tions will  be  precifely  what  we  obferve. 

Of  DeJleBing  Forcer,  in  Genera!. 

169.  It  was  obferved,  in  art.  71,  that  a  curvilineal 
motion  is  a  cafe  of  continual  Ae'At&lon.  Therefore,  when 
fuch  motions  are  oblerved,  we  know  that  the  liody  is 
under  the  continual  inriuence  of  fome  natural  force,  aft- 
ing  in  a  diretllon  which  crofles  that  of  the  motion  in 
every  point.  We  mull  infer  the  magnitude  and  direc- 
tion of  this  detlefting  force  by  the  magriitude  and  di- 
reftion  of  the  obfen'ed  dededion.  Therefore,  all  that 
is  affirmed  concerning  detleftlons  in  the  71ft  and  fubfe- 
<)uent  aiticles,  may  be  affirmed  concerning  dedefting 
forces.  It  follo^vs,  from  what  has  been  ellablilfied  con- 
cerning the  aftion  of  accelerating  forces,  that  no  force 
can  produce  a  finite  change  of  velocity  in  an  inftant. 
No^v,  a  derteClion  is  a  compofition  of  a  motion  already 
exifting  with  a  motion  accelerated  from  reft  by  inlenfi- 
ble  degrees.  Suppofing  the  deflecting  force  of  invaria- 
ble direftion  and  intenfity,  the  defleftion  is  the  compo- 
fition of  a  motion  having  a  finite  velocity  with  a  mo- 
tion uniformly  accelerated  from  relf.  Therefore  the 
linear  defledion  from  the  reclilineal  motion  mufl  in- 
creafe  by  infenfible  degrees.  The  curvilineal  path, 
therefore,  mull  have  the  line  of  undedciiled  motion  for 
its  tangent.  To  fuppofe  any  finite  angle  contained  be- 
tween them  woidd  be  to  iappoie  a  polygonal  motion, 
and  a  fubfultory  deflediou. 

Therefore  no  finite  change  of  JireHion  can  he  produced 
by  a  deflecting  force  in  an  infant. 

170.  The  mofl  general  and  ufeful  propofition  on 
this  fubjecl  is  the  following,  founded  on  art.  75. 

The  forces  bij  which  bodies  are  defleEied  from  tlie  tan- 
gents in  the  different  points  of  their  curvilineal  paths  are 
proportional  to  the  fquares  of  the  velocities  in  thofc  points, 
direEilij,  and  inverfelij  to  the  defleclive  chords  of  the  equi- 
cur-je  circles  m  the  fame  points.  We  may  ftill  cxprefs 
the  propofition  by  the  fame  fymbol 

where y  means  the  intenfity  of.  the  dellefting  force. 

171.  We  may  alfo  retain  the  meaning  of  the  propofi- 
tion exprelTed  in  article  76,  where  it  is  Ihewn  that  the 
adual  linear  defledion  from  the  tangent  is  the  third 
proportional  to  the  defledive  chord  and  the  arch  defcrib- 
ed  in  a  very  fmall  moment.  For  it  was  demonflrated 
in  that  article  (fee  fig.  1  8.)  that  BZ  :  BC=  EC  :  BO. 

We  fee  alfo  that  B  h,  the  doulde  of  BO,  is  the  mea- 
fure  of  the  velocity,  generated  by  the  uniform  aftiori 
of  the  deffeding  force,  during  the  motion  in  the  arch 
BC  of  the  curve. 

172.  The  art.  77.  alfo  fumllhes  a  propofition  of  fre- 
quent and  important  ufe,  viz. 

The  velocity  m  any  point  of  a  curvilinear  motion  is 
ihal  which  the  defleSiing  force  in  that  point  would  gene- 
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rate  in  the  body  by  uniformly  impelling   it  along  the  Of  Moving 
fourth  part  of  the  defeiiivc  chord  of  the  equicurve  cir-    ^o''"^- 

REM.iRK. 

173.  The  propofitions  now  given  proceed  on  the  fup- 
pofition  that,  when  the  points  A  and  C  of  fig.  18,  af- 
ter continually  approacl-.ing  to  B,  at  lall  coalcfce  wit!) 
it,  the  lafl  circle  which  is  dcfcribed  th.r^ugh  liiefe  tlnei; 
points  has  the  lame  curvature  which  the  path  has  in  B. 
It  Is  proper  to  render  this  mode  of  folving  theft  quef- 
tions  more  plain  and  palpable. 

If  ABCD  (fig.  3j.)  be  a  material  curve  or  mould, 
and  a  thread  be  made  fafl  to  it  at  D,  this  thread  may 
be  lapped  on  the  convexity  of  this  curve,  till  its  extre- 
mity meets  it  in  A.  Let  the  thread  be  now  unlapptd 
or  EVOLVED  from  the  curve,  keejiing  it  always  tight. 
It  is  plain  that  its  extremity  A  will  defcribc  another 
curve  line  Abe.  All  curves,  in  ^vhich  the  curvature 
Is  neither  infinitely  great  nor  infinitely  fmall,  may  be 
thus  defcribed  by  a  thread  evolved  from  a  proper 
curve.  The  properties  of  the  curve  Ahc  being  known, 
Mr  Huyghens  (the  author  of  tills  way  of  gcneratliu; 
curve  lines)  has  fhewn  how  to  conllrud  the  evolved 
curve  ABC  which  will  produce  it. 

From  this  genefis  of  curves  we  may  Infer,  ift,  that 
the  detached  portion  of  the  thread  is  always  a  tangent 
to  the  curve  ABC  ;  2dly,  that  ^vhen  this  rs  in  any  fi- 
tuatlon  B/',  it  Is  perpendicular  to  the  tangent  of  the 
curve  Ahc  in  the  point  b,  and  that  it  is,  at  the  fame 
time,  defcribing  an  clement  of  that  curve,  and  an  ele- 
ment of  a  circle  c.bx,  whofe  momentary  centre  is  B, 
and  which  has  B  b  for  its  radius.  3dlv,  That  the  part 
b  A  oi  the  curve,  being  dclcrlbed  ^nth  radii  growing 
continually  fhorter,  is  more  incurvated  than  the  cfrcle 
bee,  which  has  B i  for  its  conftant  radius.  For  fiinilar 
reafons  the  arch  he  of  the  cur\'e  Abch  lefs  incurva- 
ted than  the  circle  «Zik.  4thly,  That  the  circle  k^k 
has  the  fame  curvature  that  the  curve  has  in  h,  or  is  an 
equicurve  circle.  B  i  is  the  radius,  and  B  the  cen- 
tre of  curvature  in  the  point  b. 

ABC  is  the  curva  evoluta  or  the  evollte. 
A  Ac  is  fometimes  called  the  l>r\OLUTE  of  ABC,  and 
fumetimes  its  EVOLUTRIX. 

174.  By  this  way  of  defcribing  curve  lines,  we  fee 
clearly  that  a  body,  when  paffing  through  the  point  h  of 
the  curve  Abe  may  be  confidered  as  in  the  fame  Hate,, 
in  that  inllant,  as  in  pafling  through  the  fame  point  b 
of  the  circle  tt.b  x.  \  and  the  ultimate  ratio  of  the  de- 
fledions  In  both  is  that  of  .eqtiallty,  and  they  may  be 
ufed  Indifcrlmlnatelv. 

The  chief  dilliculty  In  the  application  of  the  preced- 
ing theorems  to  the  curvilineal  motions  which  are  ob- 
ferved in  the  fpontaneous  phenomena  of  nature,  is  in  af- 
certalning  the  diredlon  of  the  defledion  in  evei"y  point 
of  a  curvilineal  motion.  Fortunately,  however,  the 
mofl  Important  cafes,  namely  thofe  motions,  where  the 
defleding  forces  are  always  direded  to  a  fixed  point, 
afford  a  very  accurate  method.  Such  forces  are  called 
by  the  general  name  of 

Central  Forces. 

179.//"  bodies  defcribe  circles  with  a  uniform  motion, 
the  defleSiing  forces  are  always  direBed  to  the  centres  of 
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Of  Moving  the  clrckf,  flnj  are  firoportiouil  lo  the  fquare  of  the  ve- 
,   forces,    loc'iiies,  direflly,  and  to  their  tliflances  from  the  centre, 
'  inverfehj. 

For,  fince  thtir  motion  in  the  circumference  is  uni- 
form, the  areas  formed  by  lines  draw  from  tlie  centre 
are  as  the  times,  and  therefore  [72.)  the  deflexions, 
and  the  deflecting  forces  (164.)  are  direfted  to  the  cen- 
tre. Therefore,  the  deflefti%'e  chord  is,  in  tliis  cale, 
the  diameter  of  the  circle,  or  twice  the  diftance  of  the 
body  from  the  centre.  Therefore,  if  we  call  the  dillance 

from  the  centre  </,  we  have  /"=:  — r. 
'  ■'    ■     d 

1 76.  Thefe  forces  are  alfo  as  the  dijlances,  direBly, 
and  as  the  fquare  of  the  time  of  a  revolution,  inverfeh/. 

For  the  time  of  a  revolution  (which  may  be  called 
the  PERIODIC  time)  is  as  the  circumference,  and  there- 
fore as  the  dillance,   direftly,   and  as  the  velocity,   in- 

verfely.     Therefore  t  =:  -,  and  f  =:  — ,  and  v^  :=  — , 
•'  ■  V  •    t  ■    t' 

,v^.d 
='nd-^  =  ^. 

177.  The/e  forces  are  a/fo  as  the  dijiatices,  and  the 
fquare  of  the  angular  'velocity,  jointly. 

For,  in  every  uniform  circular  motion,  the  angular 
-velocity  is  inverfely  as  the   periodic   time.     Therefore, 

calling  the  angular  velocity  a,  a^  ±z  ~,  and  -=  d  a^, 

and  therefore  f  —  d  d^, 

178.  The  periodic  time  is  to  the  time  of  falling  along 
half  the  radius  by  the  uniform  a&ion  of  the  centripetal 

force  in  the  circumference^  as  the  circumference  of  a  cir- 
cle is  to  the  radius. 

For,  in  the  time  of  falling  through  half  the  radius, 
the  body  would  defcribe  an  arch  equal  to  the  radius 
(37. — 6.)  becaufe  the  velocity  acquired  by  this  fall  is 
equal  to  the  velocity  in  the  circumference  (167.)  The 
periodic  time  is  to  the  time  of  defcribing  that  arch  as 
the  circumference  to  the  arch,  that  is,  as  the  circum- 
ference is  to  the  radius. 

179.  When  a  body  defcribes  a  curve  which  is  all  in 
^     .  one  plane,  and  a  point  is  fo  fituated  in  that  plane,  that 

a  line  draivn  from  it  to  the  body  defcribes  round  that 
point  areas  proportional  to  the  times,  the  defleBmg  force 
is  always  directed  to  that  point  (72.) 

J  80.  Converfely.  If  a  body  is  defleBed  by  a  force 
alivays  direEied  to  a  f^ed  point,  it  will  defcribe  a  curve 
line  lying  in  one  plane  "which  paffes  through  that  point, 
and  the  line  joining  it  with  the  centre  of  forces  ivill  de- 
fcribe areas  proportional  to' the  times  (73.) 

The  line  joining  the  body  with  the  centre  js  called 
the  RADIUS  VECTOR.  The  defle£ling  force  is  called 
CENTRIPETAI-,  or  ATTRACTIVE,  if  its  dLreftion  be  al- 
ways toward  that  centre.  It  is  called  repulsive,  or 
CENTRIFUGAL,  if  it  be  direfted  outwardsyro^n  the  cen- 
tre. In  the  firft  cafe,  the  curve  will  have  its  concavity 
toward  the  centre,  but,  in  the  fecond  cafe,  it  will  be 
convex  toward  the  centre.  The  force  which  urges  k 
piece  of  iron  towards  a  magnet  is  centripetal,  and  that 
which  caufes  two  eleftrical  bodies  to  feparate  is  centrl- 
£igal. 

181.  The  force  by  which  a  bodif  may  be  made  to  de- 
fcribe circles  round  the  centre  of  forces,  ^ith  the  angu- 
lar velQcitiet  which  it  has  in  the  different  points  of  its 


curvilineal f'Oth,  are  invafely  as  the  cubes  (f  its  diflancesOi  iMovir.g 
from  the  centre  of  forces.     For  the  centripetal  force  in     TTces. 
circular  motions   is   proportional   to  </fl' (172.)      But  *~~"'~~' 
when  the  defleilitions  (and  confequently  the  forces)  are 

direcled    to    a   centre,    we   have  a  ~  -j^  (75-)    ^"d 


«'  =  -^,  therefore  dn'-  =.  d  y.  -j^,  zp  -^,  therefore 


I 


/  = 


d'' 


This  force  is  often  called  centrifugal,  the  centrifugal 
force  of  circular  motion,  and  it  is  conceived  as  always 
adiug  in  every  cafe  of  curvilineal  motion,  and  to  act 
m  oppofition  to  the  centripetal  force  which  produces 
that  motion.  But  tliis  is  inaccurate.  We  fuppofe  this 
force,  merely  becaufe  we  muft  employ  a  centripetal 
force,  jull  as  we  fuppofe  a  refifling  vis  inertise,  becaufe 
we  mull  employ  force  to  move  a  body. 

182.  If  a  bodij  defcribe  a  curve  line  ABC  by  means 
of  a  centripetal  (fig.  ^6.^  force  direBed  to  S,  and  van/- 
tng  according  to  jome  proportion  of  the  dif.ances  from  it, 
and  if  another  body  be  impelled  toward  S  in  the  Jlraight 
line  ^ha  by  the  fame  force,  and  if  the  tzm  bodies  have 
the  fame  velocity  in  any  points  A  and  a  which  are  equi- 
diflant  from  S,  they  will  have  equal  velocities  in  any 
other  two  points  C  and  c,  which  are  alfo  equidiflant 

fro?n  S.  • 

Defcribe  round  S,  with  the  diftance  SA,  the  circu- 
lar arch  A  a,  which  will  pafs  through  the  equidiftant 
point  a.  Defcribe  another  arch  B  b,  cutting  off  a  fmall 
arc  AB  of  the  curve,  and  alfo  cutting  AS  in  D.  Draw 
DE  perpendicular  to  the  curve. 

The  dlllances  AS  and  a  S  being  equal,  the  centri- 
petal forces  are  alfo  equal,  and  may  be  reprefented  by 
the  equal  lines  AD  and  a  b.  The  velocities  at  A  and 
a  being  equal,  the  times  of  defcribing  AB  and  a  b  will 
be  as  the  fpaces  ( 1 4.)  The  force  a  i  is  wholly  em- 
ployed in  accelerating  the  redilineal  motion  along  a  S. 
But  the  force  AD,  being  tranfverfe  or  oblique  to  the 
motion  along  AB,  is  not  wholly  employed  in  thus  ac- 
celerating the  motion.  It  is  equivalent  to  the  two 
forces  AE  and  ED,  of  which  ED,  being  perpendi- 
cular to  AB,  neither  promotes  nor  oppofes  it,  but  in- 
curvates  the  motion.  The  accelerating  force  in  A 
therefore  is  AE.  It  was  (hewn,  in  art.  48,  that  the 
change  of  velocity  is  as  the  force  and  as  the  time 
jointly,  and  therefore  it  is  as  AE  x  AB.  For  the  fame 
reafon,  the  change  of  the  velocity  at  <:  is  as  a  6  X  ab, 
or  aL^.  But,  as  the  angle  ADB  is  a  right  angle,  as 
alfo  AED,  we  have  AE  :  AD=AD  :  AB,  and  AE 
X  ABrr  AD%  =zab'.  Therefore,  the  increments  of 
velocity  acquired  along  AB  and  a  b  are  equal.  But 
the  velocities  at  A  and  a  were  equal.  Therefore  the 
velocities  at  B  and  b  are  alfo  equal.  The  fame  thing 
may  be  faid  of  every  fubfequcnt  increafe  of  velocity, 
while  mo\-ing  along  BC  and  b  c ;  and  therefore  the  ve- 
locities at  C  and  c  are  equal. 

The  fame  thing  holds,  when  the  defle£ling  force  is 
direcled  in  lines  parallel  to  a  S,  as  If  to  a  point  3'  infi- 
nitely diftant,  the  one  body  defcribing  the  ciuve  line 
VA'B',  while  the  other  defcribes  the  flraight  line  VS. 

183.  The  propofirions  in  art  73.  and  74.  are  alfo  true 
in  curvilineal  motions  bv  means  of  central  forces. 
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Of  Moving       Wlicn  the  patK  of  the  motion  is  a  Tine  returning  in- 
,  ^''■•ces.     jQ  iile\f^  like  a  circle  or  oval,   it   is   called   an   ORBIT  ; 
'  otherwiie  it  is  called  a  TRAJECTORY. 

The  time  of  a  complete  revolution  round  an  orbit  is 
called  the  periodic  timEi 

184.  The  formula  /=:' —  ferves  for  difcoverirtg  the 

laiv   of  variation   of  the  central  force  by  which  a  body 
defcribes  the  different  portions  of  its  cur\'ilineal  path  ; 

and  the  formula  y=  —  ferves  for  comparing  the  forces 

by  which  different  bodies  defcribe  their  refpeflive  orbits. 

1 85.  It  muft  always  be  remembered,  in   conformity 
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V/i  /;  N  0  N  /  Oy  be  the  orbit  defcribed  by  the  body  in  Of  Moving 
abfolute   fpace   by  the  compofition  of  its  motion  in  tlie  ,    l^""^*^'- 


to  art.  77.  that  J". 


or  fzz. expreffes  the  li- 


near deflexion  from  the  tangent,  which  may  be  taken 
for  a  meafure  of  the  defleding  force,  and  that/:= 


2V* 


or/=z 


2  arc  ' 


exprelTes  the  velocity  generated  by  this 


force,  during  the  defcription  of  the  arc,  or  the  velo- 
city which  may  be  compared  direftly  with  the  velocity 
of  the  motion  in  the  arc.  The  lall  is  the  moft  accu- 
rate, becaufe  the  velocity  generated  is  the  real  change 
of  condition. 

1  86.  ^  body  mail  defcribe,  by  the  action  of  a  centri- 
petal force,  thf  direBion  of  ivhich  pajjes  through  C 
(fig.  36.),  a  figure  VPS,  which  figure  revolves  (in  its- 
own  p/ane)  round  the  centre  of  forces  C,  m  the  fame 
manner  as  it  defcribes  the  quiefcent  figure,  provided  that 
the  angular  motion  of  the  body  in  the  orbit  be  to  that 
of  the  orbit  ilfelf  in  any  confiant  ratio,  fuch  as  that  of 
m  to  n. 

For,  if  the  direftion  of  the  orbit's  motion  be  the 
fame  with  that  of  the  body  moving  in  it,  the  angular 
motion  of  the  body  in  every  point  of  its  motion  is  in- 
creafed  in  the  ratio  of  ?«  to  nJ^-m,  and  it  will  be  in  the 
fame  ratio  in  the  different  parts  of  the  orbit  as  before, 
that  is,  it  ^vill  be  inverfely  as  the  fquare  of  the  diftance 
from  S  (75).  Moreover,  as  the  diftances  from  the 
centre  in  the  fimultaneous  pofitions  of  the  body,  in  the 
quiefcent  and  in  the  revolving  orbit,  are  the  fame,  the 
momentary  increments  of  the  area  are  as  the  momentary 
increments  of  the  angle  at  the  centre  j  and  therefore,  in 
toth  motions,  the  areas  increafe  in  the  conllant  ratio  of 
m  to  m-\-n  (75.)  Therefore  the  areas  of  the  abfolute 
path,  produced  by  the  compofition  of  the  two  motions, 
will  flill  be  proportional  to  the  times ',  and  therefore 
(73.)  the  deflefling  force  muft  be  diretled  to  the  centre 
S ;  or,  a  force  fo  diredled  will  produce  this  compound 
motion. 

187.  The  differences  between  the  forces  by  which  a 
body  may  be  made  to  move  in  the  quiefcent  and  in  the 
moveable  orbit  are  in  the  inverfe  triplicate  ratio  of  the 
di/lances  from  the  centre  of  forces. 

Let  VKSBV  (fig.  36.)  be  the  fixed  orbit,  and  up  k 
b  u  the  fame  orbit  moved  into  another  pofition  •,  and  let 
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ablolute  fpace  by  the  compofii 
orbit  with  the  motion  of  the  orbit  ilfelf.  If  the  body  " 
be  llippofed  to  defcribe  the  arch  VP  of  the  fixed  orbit 
while  the  axis  VC  mows  into  the  fituation  u  C,  and  if 
the  arch  up  be  made  equal  to  VP,  then/)  will  be  the 
place  of  the  body  in  the  moveable  orbit,  and  in  the 
compound  path  V/i.  If  the  angular  motion  in  the  fix- 
ed orbit  be  to  the  motion  of  the  mo\ing  orbit  as  m  to 
n,  it  is  plain  that  the  angle  VCP  is  to  VC/>  as  m  to 
m-j^n.  Let  PK  zridpi  be  two  equal  and  very  fmall 
arches  of  the  fixed  and  moving  orbits.  PC  and  p  c  are 
equal,  as  are  alfo  KC  and  i  C,  and  a  circle  defcribed 
round  C  with  the  radius  CK  mil  pafs  through  i.  If 
we  nonv  make  VCK  to  VC  n  as  m  to  m-\-n:  the  point 
n  of  the  circle  Kin  will  be  the  point  of  the  compound 
path,  at  which  the  body  in  the  moving  orbit  arrives 
when  the  body  in  the  fi'ced  orbit  arrives  at  K,  and  p  u 
is  the  arch  of  the  ablolute  path  defcribed  \vhile  PK  is 
defcribed  in  the  fixed  path. 

In  order  to  judge  of  the  difference  between  the  force 
which  produces  the  motion  PK  in  the  fixed  orbit  and 
that  which  produces/"  n  in  the  abfolute  path,  it  muft  be 
obferved  that,  in  both  cafes,  the  body  is  made  to  ap- 
proach the  centre  by  the  difference  between  CPand  CK. 
This  happens,  becaufe  the  centripetal  forces,  in  both 
cafes,  are  greater  than  what  would  enable  the  body  to 
defcribe  circles  round  C,  at  the  diftance  CP,  and  with 
the  fame  angular  velocities  that  obtain  in  the  two  p.tths, 
viz.  the  fixed  orbit  and  the  abfolute  path.  We  (liall 
call  the  one  pair  of  forces  the  circular  forces,  and  the 
other  the  orbital.  Let  C  and  c  reprcfent  the  forces 
which  would  produce  circles,  with  the  angular  veloci- 
ties which  obtain  in  the  fixed  and  moving  orbits,  and 
let  O  and  0  be  the  forces  which  produce  the  orbital 
motions  in  thefe  two  paths. 

Thefe  things  being  premifed,  it  is  plain  that  0 — c  is 
equal  to  O  —  C,  becaufe  the  bodies  are  equally  brought 
towards  the  centre  by  the  difference  between  O  and  C 
and  by  that  between  0  and  c.  Iherefore  0 — O  is 
equal  x.o  c —  C  (a).  The  difference,  therefore,  of  the 
forces  which  produce  the  motions  in  the  fixed  and  mov- 
ing orbits  is  always  equal  to  the  difference  of  the  forces 
which  ^vould  produce  a  circular  motion  at  the  fame  di- 
ftances,  and  with  the  fame  angular  velocity.  But  the 
forces  which  produce  circular  motions,  with  the  angular 
motion  that  obtains  in  an  orbit  at  different  diftances  from 
the  centre  of  forces,  are  as  the  cubes  of  the  diftances 
inverfely  (175.)  And  the  two  angular  motions  ar  the 
fame  diftance  are  in  the  conftant  ratio  of  mXa  m  -\-  n. 
Therefore  the  forces  are  in  a  conftant  ratio  to  each 
other,  and  their  differences  are  in  a  conftant  ratio  to 
either  of  the  forces.  But  the  circular  force  at  different 
diftances  is  inverfely  as  the  cube  of  the  diftance  (221), 
Therefore  the  difference  of  them  in  the  fixed  and  move- 
able orbits  is  in  the  fame  proportion.  But  the  diffe- 
rence of  the  orbital  forces  is  equal  to  that  of  the  cir- 
cular. Therefore,  finally,  the  difference  of  the  centri- 
3  R  petal 
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.(a)  For  let  Ao,  AO,  Ar,  AC  reprefent  the  four  forces  0,  O,  c,  and  C.  By  what  has  been  faid,  \te  find 
that  ocrzOC.  To  eaih  of  thefe  add  O  c,  and  then  it  is  plain  that  o  0=:c  C,  that  is,  that  the  difference  of  the 
circular  forces  c  and  C  is  equal  to  that  of  the  orbital  forces  0  and  O. 
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peud  forces  by  which  a  body  may  be  retained  in  a  fixed 
orbit,  and  in  the  fame  orbit  moving  as  determined  in 
article  i8o,  is  always  in  the  inverfe  triplicate  ratio  of 
the  diftances  from  the  centre  of  forces. 

In  this  example,  the  motion  of  the  body  in  the  or- 
bit is  in  the  fame  direftion  with  that  of  the  orbit,  and 
the  force  to  be  joined  wth  that  in  the  fixed  orbit  is  al- 
ways additive.  Had  the  orbit  moved  in  the  oppofite 
direction,  the  force  to  be  joined  v.ould  have  been  fub- 
trafiive,  unlefs  the  retrograde  motion  of  the  orbit  ex- 
ceeded twice  the  angular  motion  of  the  body.  But  in 
all  cafes,  the  reafoning  is  fimilar. 

1 88.  Thus  we  have  confidered  the  motions  of  bodies 
influenced  by  forces  direfted  to  a  fixed  point.  But  we 
cannot  conceive  a  mere  mathematical  point  of  fpace  as 
the  caufe  or  occafion  of  any  fuch  exertion  of  forces. 
Such  relations  are  obferved  only  between  exifting  bo- 
dies or  raafles  of  matter.  The  propofitions  which  have 
been  demonftrated  may  be  true  in  relation  to  bodies 
placed  in  thofe  fixed  points.  That  continual  tendency 
towards  a  centre,  which  produces  an  equable  defcrip- 
tion  of  areas  round  it,  becomes  intelligible,  if  we  fup- 
pofe  fome  body  placed  in  the  centre  of  force<;,  attract- 
ing the  revolving  body.  Accordingly,  we  fee  very  re- 
markable examples  of  fuch  tendencies  towards  a  central 
body  in  the  motions  of  the  planets  round  the  fun,  and 
of  the  fatellites  round  the  primary  planet. 

But,  Cnce  it  is  a  univerlal  fad  that  all  the  relations 
between  bodies  are  mutual,  fte  are  obliged  to  fuppofe 
that  whatever  force  inclines  the  revohing  body  towards 
the  body  placed  in  the  centre  of  forces,  an  equal  force 
(from  whatever  fource  it  is  derived)  inclines  the  central 
body  toward  the  revolving  body,  and  therefore  it  can- 
not remain  at  reft,  but  muil  move  towards  it.  The  no- 
tion of  a  fixed  centre  of  forces  is  thus  taken  a\vay  a- 
^ain,  and  we  feem  to  have  demonftrated  propoutions 
inapplicable  to  any  thing  in  nature.  But  more  atten- 
tive confideration  will  (liew  us  that  our  propofitions  are 
moft  ftriftly  applicable  to  the  phenomena  of  nature. 

1 89.  For,  in  the  firft  place,  the  motion  of  the  com- 
mon cer.^re  of  pofition  of  tivo,  or  of  any  number  of 
bodies,  is  not  affefted  by  their  mutual  aflions.  Thefe, 
being  equal  and  oppofite,  produce  equal  and  oppofite 
motions,  or  changes  of  motion.  In  this  cafe,  it  follows 
from  art.  115.  that  the  flate  of  the  common  centre  is 
not  afiefled  by  them. 

190.  Now,  fuppofe  two  bodies  S  and  P,  fituated  at 
the  extremities  of  the  line  SP  ffig.  37.)  Their  centre 
of  pofition  is  in  a  point  C,  dividing  their  diftance  in  fuch 
a  manner  that  SC  is  to  CP  as  the  number  of  material 
atoms  in  P  to  the  ntmiber  in  S  or  SC  :  PC=P  :  S. 
Suppofe  the  mutual  forces  to  be  centripetal.  Then,  be- 
ing equal,  exerted  between  e%'ery  atom  of  the  one,  and 
•very  particle  of  the  other,  the  vis  motrix  may  be  ex- 
preffed  by  P  X  S.  This  muft  produce  equal  quantities 
of  motion  in  each  of  the  bodies,  and  therefore  muft 
produce  velocities  inverfely  as  the  quantities  of  matter. 
Jn  any  given  portion  of  time,  therefore,  the  bodies  will 
move  towards  each  other,  to  j-  and  />,  and  S  s  will  be 
tp  P/  as  P  to  S,  that  is,  as  SC  to  PC.  Therefore  we 
thall  Hill  have  s  C  : />  C=SC  :  PC.  Their  dillances 
from  C  will  always  be  in  the  fame  proportion.  Alfo 
we  fhall  have  SC  :  SP=P  :  S-f-P,  and  j  C  :  />  C=P  :  S 
+  P  j  and  therefore  SC  :  SP=s  C:sP.  Confequent- 
ly,  in  whatever  manner  the  mutual  forces  vary  by  a  va- 


riation of  diflance  from  each  other,  they  will  vary  in  Of  Moving 
the  fame  manner  by  the  fame  variation  of  diftance  from  C.     For'e'- 
And,  converfely,  in  whatever  manner  the  forces  vary  by  • 

a  change  of  diftance  from  C,  they  vary  in  the  fame  man- 
ner by  the  fame  change  of  diftance  from  each  otlier. 

Let  us  now  fuppofe  that  when  the  bodies  are  at  S 
and  P,  equal  moving  forces  are  applied  to  each  in  the 
oppofite  direftions  SA  and  PB.  Did  they  not  atlraft 
each  other  at  all,  they  ivould,  at  the  end  of  foine  fmall 
portion  of  time,  be  found  in  the  points  A  and  B  of  a 
llraight  line  drawn  through  C,  becaufe  they  ivill  move 
with  equal  quantities  of  motion,  or  with  velocities  SA 
and  PB  inverfely  as  their  quantities  of  matter.  There- 
fore SA  :  PB=SC  :  PC,  and  A,  C,  and  B  are  in  a 
llraight  line.  But  let  them  now  attract,  when  impelled 
from  S  and  P.  Being  equally  attrafted  toward  each 
other,  they  will  defcribe  curve  lines  So  and  P />,  (o 
that  their  defleftions  A  a  and  B  S  are  as  SC  and  PC  ^ 
and  we  ftiall  have  a  C  :  h  CrrSC  :  PC.  As  this  is  true- 
of  every  part  of  the  curve,  it  follo\vs  that  they  de- 
fcribe fimiiar  curves  round  C,  ^vhich  remains  in  its  ori- 
ginal place. 

Lajlly,  If  the  motion  of  P  be  confidered  by  an  ob- 
ferver  placed  in  S,  unconfcious  of  its  motion,  fince  he 
judges  of  the  motion  of  P  only  by  its  change  of  direc- 
tion and  of  diftance,  ive  may  make  a  figure  which  will 
perfeftly  reprefent  this  motion.  Draw  tlie  line  EF  e- 
qual  and  parallel  to  PS,  and  EG  equal  and  parallel  to 
a  b.  Do  this  for  ever)-  point  of  the  curve  S  a  and  P  b. 
We  ftiall  then  form  a  curve  FG  fimilar  to  the  curves 
S  a  and  P  b,  having  the  homologous  lines  equal  to  the 
fum  of  the  homologous  lines  of  thefe  two  curves.  Thus- 
the  bodies  will  defcribe  round  each  other  curve  lines 
which  are  fimilar  and  equal  (lineally)  to  the  lines  which 
they  defcribe  round  their  common  centre  by  the  fame 
forces.  They  may  appear  to  defcribe  areas  proportional 
to  the  times  round  each  other ;  and  they  really  defcribe 
areas  proportional  to  the  times  round  their  common 
centre  of  pofition,  and  the  forces,  which  really  relate 
to  the  body  which  //  /«/>*»/«/ to  be  central,  have  the 
fame  mathematical  relation  to  their  common  centre. 

Thus    it    appears   that    the   mechanical    inferences,, 
drawn  from  a  fuppofed  relation  to  a  mere  point  of  fpace, 
are  true  in  the  real   relations  to  the  fuppofed   central 
body,  although  it  is  not  fixed  In  one  place. 

191.  The  time  of  defcrlbing  any  arch  FG  of  the 
curve  defcribed  round  the  other  body  at  reft  in  a  centre 
of  forces  (where  we  may  fuppofe  it  forcibly  withheld  from 
moving)  is  to  the  time  of  defcribing  the  fimilar  arch  P6 
roimd  the  common  centre  of  pofition  in  the  fubduplicate 
ratio  of  S-fP  to  S,  that  is,  in  the  ratio  of  VS-j-P  to 
V  S.  For  the  forces  being  the  fame  in  both  motions, 
the  fpaces  defcribed  by  their  fimilar  aiSions,  that  is,  their 
defle<ftions  from  the  tangent,  are  as  the  fquares  of  the : 
times  T  and/  (204).  That  is,  HG  :  B^=:T'  :  t\  and" 
T  :  t—  v'HG  :  v^Bl,  =  \/S+P  :  VS.. 

Hence  it  follows  that  the  two  bodies  S  and  P  are : 
moved  in  the  fame  way  as  if  they  did  not  aft  on  each 
other,  but  were  both  afted  upon  by  a  third  body,  placed 
in  their  common  centre  C,  and  afting  mth  the  fame 
forces  oa  each  ;  and  the  law  of  vanation  of  the  forces 
by  a  change  of  diftance  from  each  other,  and  firora  this 
third  body,  is  the  fame. 

192.  If  a  body  P  (fig.  38.)  revolve  ai.ound  another 

body 
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Of  Moving  body  S,  by  tlie  aftioA  of  a  central  force,  while  S  moves 
_L1'^!1!Li  '"^  ''"y  P*'''  ASB,  P  will  continue  to  defcribe  areas 
•  proportional  to  the  times  round  S,  if  every  particle  in 
P  be  afFedled  by  the  fame  accelerating  force  that  a£ts, 
in  that  inftant,  on  every  particle  in  S.  For,  fuch  ac- 
tion ■will  compound  the  fame  motions  Pfi  and  S  s  with 
the  motions  of  S  and  P,  ^vhatever  they  are  ;  and  it 
was  fhowni  in  art.  69.  that  fuch  compofition  docs  not 
affect  their  relative  motions.  This  is  another  way  of 
making  a  body  defcribe  the  fame  orbit  in  motion  which 
it  defcribes  while  the  orbit  is  fixed  (186). 


Fotc: 
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Sucn  is  the  view  of  the  abftraA  doJlrirtes  of  motion  Of  Moving 
and  of  moving  forces  which  we  propofed  to  lay  before 
our  readers.  Thofe  who  have  heard  the  excellent  lec- 
tures of  the  late  Profeflor  Robifon  of  the  univerlity  of 
Edinburgh  will  probably  fee  that  we  have  availed  our- 
felves  ot  his  valuable  inftrudlions  j  and  the  learned 
reader  will  readily  perceive  that  we  have  enriched  our 
treatife  ^rith  much  important  matter  by  borrowing  free  • 
ly  from  the  writings  of  the  fame  diilinguilhed  philofo- 
pher. 


Erratum  in  Dynamics. — Line  \othfrom  the  bottom^  Col.  \J},  For  fig.  i.  readRg.  i.  Plate  CLXXXIV; 
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ijynanome-      DYNANOMETER,  an  inftmment  for  afcertain- 
ter-       ing  the  relative  llrength  of  men  and  animals.     Of  an 

^""V"*^^  inftrument  of  this  kind,  invented  by  Regnier,  and  of 
which  a  defcription  is  given  in  vol.  ii.  Jour,  de  PEcale 
Po/ytechnique,  the  author  thus  fpeaks.  "  Some  import- 
ant knowledge,  fays  he,  might  be  acquired,  had  we 
the  eafy  means  of  afcertaining,  in  a  comparative  man- 
ner, our  relative  ftrengths  at  the  different  periods  of 
life,  and  in  different  ftates  of  health.  Buffon  and  Gue- 
neau,  who  had  fome  excellent  ideas  on  this  fubjeft,  re- 
quefted  me  to  endeavour  to  invent  a  portable  machine, 
which,  by  aji  eafy  and  fimple  mechanifra,  might  con- 
dudl  to  a  folution  of  this  queftion,  on  which  they  ivere 
then  engaged.  Thefe  philofophers  were  acquainted 
with  that  invented  by  Graham,  and  improved  by  Dr 
Defaguliers,  at  London  ;  but  this  machine,  conftruft- 
ed  of  wooden-work,  ^vas  too  bulky  and  hea\'y  to  be 
portable  ;  and,  befides,  to  make  experiments  on  the 
different  parts  of  the  body,  feveral  machines  were  ne- 
ceffary,  each  fuited  to  the  part  required  to  be  tried. 
They  were  acquainted  alfo  with  the  dynanonicter  of 
Citizen  Leroy  of  the  Academy  of  Sciences  at  Paris. 
It  confilled  of  a  metal  tube  10  or  I  2  inches  in  length, 
placed  vertically  on  a  foot  like  that  of  a  candlellick, 
and  containing  in  the  infide  a  fpiral  fpring,  having 
above  it  a  graduated  Qiank  terminating  in  a  globe.  This 
fliank,  together  with  the  fpring,  funk  into  the  tube  in 
proportion  to  the  weight  afting  upon  it,  and  thus  point- 
ed out,  in  degrees,  the  ftrength  of  the  perfon  who 
preiled  on  the  ball  with  his  hand. 

This  inftrument,  though  ingenious,  did  not  appear 
fufflcient  however  to  Buffon  and  Gueneau ;  for  they 
wiflied  not  merely  to  afcertain  the  mufcular  force  of  a 
finger  or  hand,  but  to  eftimate  that  of  each  limb  fepa- 
rately,  and  of  all  the  parts  of  the  body.  I  (hall  not 
here  give  an  account  of  the  attempts  I  made  to  fialiil 
the  wilhes  of  thefe'  two  philofophers,  but  only  obferve,' 
that  in  the  courfe  of  my  experiments  I  had  reafon  to  be 
convinced  that  the  conftruflion  of  the  inftrument  was 
not  fo  eafy  as  might  have  been  expedled.  Befides  the 
ufe  which  an  enlightened  naturalift  may  make  of  this 
machine,  it  may  be  poffible  to  apply  it  to  many  other 
important  purpofes.  For  example,  it  may  be  emplov- 
td  with  advantage  to  determine  the  ftrength  of  draught 
iattle  ;  and,  above  all,  to  try  that  of  horfes,  and  com- 
pare it  with   the  ftrength   of  other   animals.     It  may 


i)     Y     R 

ferve  to  make  known  how  far  the  afliftance  of  vs-ell- 
conftrafted  wheels  may  favour  the  movement  of  a  car- 
riage, and  ^vhat  is  its  vis  inertLe  in  proportion  to  the 
load.  We  might  appreciate  by  it,  alfo,  what  rcfiftonce 
the  flope  of  a  mountain  oppofes  to  a  carriage,  and  be 
able  to  judgewhether  a  carriage  is  fufficiently  loaded  in 
proportion  to  the  number  of  horfes  that  are  to  he  yoked 
to  it.  In  the  arts,  it  may  be  applied  to  machines  of 
ivhich  ^ve  ivilh  to  afcertain  tlie  refiftance,  and  when 
we  are  defirous  to  calculate  the  moving  force  that  ought 
to  be  adapted  to  them.  It  may  ferve,  alfo,  as  a  Ro- 
man balance  to  weigh  burdens.  In  fliort,  nothing 
would  be  more  eafy  than  to  convert  it  into  an  anemo- 
meter, to  difcover  the  abfolute  force  of  the  wind,  by 
fitting  to  it  a  frame  of  a  determined  fize  filled  up  with 
wax-cloth  ;  and  it  would  not  be  impoflible  to  afcertain 
by  this  machine  the  recoil  of  fire-arms,  and  confequent- 
ly  the  ftrength  of  gun-powder. 

This  dynanometer,  in  its  form  and  fize,  has  a  near 
refemblance  to  a  common  graphometer.  It  confills  of 
a  fpring  twelve  inches  in  length,  bent  into  the  form  of 
an  ellipfis  ;  firom  the  middle  of  v.hich  arifes  a  femicir- 
cular  piece  of  brafs,  having  engraved  upon  it  the  dif- 
ferent degrees  that  exprefs  a  force  of  the  power  ailing 
on  the  fpring.  The  whole  of  this  machine,  which 
weighs  only  two  pounds  and  a  half,  oppofes,  however, 
more  refiftance  than  may  be  neceffary  to  determine  the 
adlion  of  the  ftrongeft  and  moft  robuft  horfe."  For  b 
fuller  defcription,  fee  Phil.  Mag.  vol.  i. 

DYNASTY,  among  ancient  hlftorians,  fignifics  a 
race  or  fucceflion  of  kings  of  the  fame  line  or  family. 
Such  were  the  dynafties  of  Egypt.  The  word  is  form- 
ed from  the  Greek  dvncci-aa  of  Sufo^-w*/,  /o  be  pov^crful, 
or  king. 

The  Egyptians  reckon  30  dynafties  within  the  fpace 
of  36,525  years;  but  the  generality  of  chronologers 
look  upon  them  as  fabulous.  And  it  is  very  certain, 
that  thefe  djTiafties  are  not  continually  fuccelfive,  but 
colliiteral. 

DYRRACHIUM,  in  Ancient  Geo!;rap/iy,  a  town 
on  the  coaft  of  Illyricum,  before  called  E/iii/amnum,  or 
Epidaninus,  an  inaufpicious  name,  changed  by  the  Ro  • 
mans  to  Dijrracltium  ;  a  name  taken  from  the  peninfula 
on  which  it  flood.  Originally  built  by  the  Corcyreans. 
A  Roman  colony  (Pliny).  A  ton-n  famous  in  ftory  :  its 
port  anfwered  to  that  of  Brundufium,  and  the  paffage 
3  R  2  bctvveert 
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between  both  was  very  ready  and  expeditious. 
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It  %vas 
alio  a  very  famous  mart  for  the  people  living  on  the 
Adriatic  ;  and  the  free  admiffion  of  rtrangers  contri- 
buted  much  to  its  increafe  :  A  contrail  to  the  conduft 
of  the  Apollonians  ;  who,  in  imitation  of  the  Spartans, 
difcouraged  ftrangers  from  fettling  among  them. 

DYSjE,  in  Mythology,  inferior  goddeflcs  among 
the  Saxons,  being  the  meffengers  of  the  great  Woden, 
whofe  province  it  was  to  convey  the  fouls  of  fuch  as 
died  in  battle  to  his  abode,  called  Val/iall,  i.  e.  the  hall 
of  {laughter  ;  where  they  were  to  drink,  with  him  and 
their  other  gods  cefevifia,  or  a  kind  of  malt  liquor,  in 
the  fliuUs  of  their  enemies.  The  Dyfa:  conveyed  thofe 
■who  died  a  natural  death  to  He/ti,  the  goddefs  of  hell, 
where  they  were  tormented  with  hunger,  third,  and 
every  kind  of  evil. 

DYSCRASY,  among  phyficians,  denotes  an  ill  ha- 
bit or  Ifate  of  the  humours,  as  in  the  fcurvy,  jaundice, 
&c. 

DYSENTERY,  in  Medicine,  a  diarrhrea  or  flux, 
wherein  the  Ilools  are  mixed  with  blood,  and  the  bowels 
miferably  tormented  with  gripes.  See  Medicine 
Index. 
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DYSENTERIC  fever.    Ihid. 


DYSERT,  a  parliament  town  of  Scotland,  in  the 
county  of  Fife,  fituated  on  the  northern   (hore   of  the  j, 
frith  of  Forth,  about  1 1  miles  north  of  Edinburgh. 

DYSOREXY,  among  phyficians,  denotes  a  want 
of  appetite,  proceeding  from  a  weakly  ftomach. 

DYSPEPSY,  a  dilHculty  of  dieeftion. 

DYSPNOEA,  a  difficulty  of  breathing,  ufually  cal- 
led ajlltma.      See  Mkdicine  Index. 

DYSURY,  in  Medicine,  a  difficulty  of  making 
water,  attended  ^vith  a  lenfation  of  heat  and  pain.  See 
Medicine  Index. 

DYTISCUS,  water-beetle.    See  Entomology 

Index. 

DYVOUR,  in  Scots  Law;  otherwife  Bare-man: 
A  perfon  who,  being  involved  in  debt,  and  unable  to 
pay  the.  fame, — for  avoiding  imprifonment  and  other 
pains,  makes  ceffion  of  his  effefts  in  favour  of  his  cre- 
ditors ;  and  does  his  devoir  and  duty  to  them,  proclaim- 
ing himfelf  bare-man  and  indigent,  and  becoming  debt 
bound  to  them  of  all  that  he  has.  The  word  is  ufed 
in  the  fame  fenfe  as  BanivRUPT  :  fee  that  article  ;  and 
Law  Index. 
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E. 


"C"  THE  fecond  vowel,  and  fifth  letter  of  the  alpha- 
■^—'9  bet.  The  letter  E  is  moll  evidently  derived  from 
the  old  charafler  ^  in  the  ancient  Hebrew  and  Phoe- 
nician alphabets,  inverted  by  the  Greeks  to  this  pofi- 
fition  E,  and  not  from  the  Hebrew  He  !^.  From  the 
fame  origin  is  alfo  derived  the  Saxon  e,  which  is  the 
firft  letter  in  their  alphabet  that  differs  from  the  Latin 
one.  It  is  formed  by  a  narrower  opening  of  the  la- 
rynx than  the  letter  A  ;  but  the  other  parts  of  the 
mouth  are  ufed  nearly  in  the  fame  manner  as  in  that 
letter. 

It  has  a  long  and  fhort  found  in  moft  languages. 
The  ffiort  found  is  audible  in  bed,  fret,  den,  and  other 
words  ending  in  confonants  :  its  long  found  is  produ- 
ced by  a  final  e,  or  an  e  at  the  end  of  words  ;  as  in 
glebe,  here,  hire,  fcene,  fphcre,  interfere,  revere,  fin- 
cere,  &c.  in  moll  of  which  it  founds  like  ee  ;  as  alfo  in 
fome  others  by  coming  after  i,  as  in  believe,  chief,  grief 
reprieve,  &c.  and  fometimes  this  long  found  is  exprelled 
by  ee,  as  in  bleed,  beer,  creed,  &:c.  Sometimes  the  fi- 
nal e  is  filent,  and  only  ferves  to  lengthen  the  found  of 
the  preceding  vowel,  as  in  rag,  rage,  flag,  Jlage,  hug, 
huge,  &c.  The  found  of  e  is  obfcure  in  the  follouing 
words  oxen,  heaven,  bounden,  fire,  maffacre,  maugre, 
&c. 

The  Greeks  have  their  long  and  (hort  e  which  they 
call  epfilon  and  eta.  The  French  have  at  lead  fix  kinds 
of  f 's  :  the  Latins  have  likewife  a  long  and  Ihort  e ; 
they  alfo  write  e  inllead  oi  a,  as  dicem  for  dicani,  &c. 
and  this  is  no  doubt  the  reafon  why  a  is  fo  often 
changed  into  if  in  the  preter  tenfe,  as  ago,  egi ;  facio, 
feci,  &c. 


As  a  numeral,  E  ftands  for  250,  according  to  the  Eachard. 
veri'e,  — ^— _ 

E,  quoque  ducentos  et  quinquaginta  tenebit. 

In  mufic  it  denotes  the  tone  e-la-mi.  In  the  kalen- 
dar  it  is  the  fifth  of  the  dominical  letters.  And  in  fea 
charts  it  diftinguilhes  all  the  eallerly  points  :  thus, 
E  alone  denotes  Eaft ;  and  E.  by  S.  and  E.  by  N.  Eaft 
by  South,  and  Eall  by  North. 

EACHARD,  John,  an  Englifh  divine  of  great 
learning  and  \\\x  in  the  I  ^th  century,  bred  at  Cam- 
bridge, author  (in  1670)  of  The  Grounds  and  Occafions 
of  the  Contempt  of  the  Clergy  and  Religion  inquired  into. 
In  1675  he  was  chofen  mailer  of  Catharine-hall  upon 
the  deceafe  of  Dr  John  Lightfoot ;  and  the  year  fol- 
lowing was  created  D.  D.  by  royal  mandate.  He  died 
in  1696. 

E.\CH.\RD,  Laurence,  an  eminent  Englifli  hiflorian 
of  the  I  8th  century,  nearly  related  to  Dr  John  Eachard. 
He  was  the  fon  of  a  clergyman,  who,  by  the  death  of 
his  elder  brother,  became  mafter  of  a  good  ellate  in 
Suffolk.  He  was  educated  in  the  univerfity  of  Cam- 
bridge, entered  into  holy  orders,  and  was  prefenl<;d  to 
the  living  of  Welton  and  Elkington  in  Lincolnlhire, 
where  he  fpent  above  20  years  of  his  life,  and  diilin- 
guifl-.ed  himfelf  by  his  w-riting?,  efpecially  his  Hillory 
of  England,  which  was  attacked  by  Dr  Edmund  Ca- 
lamy  and  by  Mr  John  Oldmixon.  His  "  General  Ec- 
clefiallical  Hillory  from  the  Nativity  of  Chriil  to  the 
firft  Ellablilhment  of  Chrillianity  by  Human  Lav.s  un- 
der the  emperor  Conftantine  the  G;e-.i,"  bis  naifed 
through  feveral  editions.     He  was  inllalled  archdeacon 
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Kailmenis.  of  Stowe  and  prebend  of  Lincoln  in  1 7 1 2 

"^"■v—"^  in  1730. 

EADMERUS,  an  efteemed  lurtorian,  was  an  Eng- 
lifhman  ;  but  his  parents,  and  the  particular  time  and 
place  of  his  nativity,  are  not  known.  He  received  a 
learned  education,  and  very  early  difcovered  a  talle 
for  hiftory,  by  recording  every  remarkable  event  that 
carae  to  his  knowledge.  Being  a  monk  in  the  cathe- 
dral of  Canterbury,  he  had  the  happinefs  to  become 
the  bofom  friend  and  inleparable  companion  of  two 
ai'chbithops  of  that  fee,  St  Anfelm  and  his  fucceflbr 
Ralph.  To  the  former  ot  thefe  he  was  appointed 
Ipiritual  direflor  by  the  pope  ;  and  that  prelate  vvould 
do  nothing  witho\it  his  permilTion.  In  the  year  1 1  20, 
he  was  fent  for  bv  King  Alexander  I.  of  Scotland,  to 
be  raifed  to  the  primacy  of  that  kingdom  ;  and  hav- 
ing obtained  leave  of  King  Henry  and  the  arch- 
biihop  of  Canterbury,  he  denarted  for  Scotland,  where 
he  was  kindly  received  by  the  king  •,  and  on  the  third 
day  after  his  arrival,  he  was  eleded  bilhop  of  St  An- 
drew's with  mu  h  unanimity.  But  on  the  day  after 
his  election,  an  unfortunate  difpute  arofe  between  the 
king  and  him,  in  a  private  conference  about  his  con- 
fecration.  Eadmerus  having  been  a  conflant  compa- 
nion of  the  late  and  of  the  prefent  archbilhop  of  Can- 
terbury, was  a  violent  ftickler  for  the  prerogatives  of 
that  fee.  He  therefore  told  the  king,  that  he  ivas 
determined  to  be  confecrated  by  none  but  the  archbl- 
fliop  of  Canterbury,  who  he  believed  to  be  the  pri- 
mate of  all  Britain.  Alexander,  who  was  a  fierce 
prince,  and  fupported  the  independency  of  his  crown 
and  kingdom  with  great  fpirit,  was  fo  much  offended, 
that  he  broke  off  the  conference  in  a  violent  paffion, 
declarhig,  that  the  fee  of  Canterbury  had  no  pi-e-emi- 
nency  over  that  of  St  Andrew's.  This  breach  be- 
tween the  king  and  the  bilhop-elecf  became  daily 
wider,  till  at  length  Eadmerus,  defpairing  of  recover- 
ing the  royal  favour,  fent  his  paftoral  ring  to  the 
king,  and  laid  his  pailoral  ftaff  on  the  high  altar, 
from  whence  he  had  taken  it,  and  abandoning  his  bi- 
Ihopric  returned  to  England.  He  was  kindly  re- 
ceived by  the  archbilhop  and  clergy  of  Canterbury, 
though  they  difapproved  of  his  fliffnefs,  and  thought 
him  too  hafty  in  forfaking  the  honourable  ftation  to 
which  he  had  been  called.  Nor  ivas  it  long  before 
Eadmerus  became  fenfible  of  his  error,  and  dearous 
of  correfling  it.  With  this  view  he  wrote  a  long 
fubmilhve  letter  to  the  king  of  Scotland,  entreating 
his  leave  to  return  to  his  bilhopric,  promiiing  compli- 
ance veith  his  royal  pleafure  in  every  thing  refpe£ling 
his  confecration,  \vhich  was  accompanied  by  an  epiftle 
to  the  fame  purpole  from  the  archbilhop.  Thefe  let- 
ters, ho'vever,  which  were  written  A.  D.  1 122,  did 
riot  produce  the  defired  effeifl.  But  Eadmerus  is  moft 
worthy  of  the  grateful  remembrance  of  pofferity  for 
his  hiftorical  works,  particularly  for  his  excellent  hiffory 
of  the  affairs  of  England  in  his  own  time,  from  A.  D. 
1066  to  A.  D.  1 1  22  ;  in  which  he  hath  iuferted  many 
original  papers,  and  preferved  many  important  faffs, 
that  are  nowhere  elfe  to  be  foui'.d.  This  work  hath 
been  highly  commended,  both  by  ancient  and  modem 
writers,  for  its  authenticity,  as  well  as  for  regularity  of 
■ccmpo'Uion  and  purity  of  ftyle.  It  is  indeed  more 
free  from  legendary  tales  than  any  other  work  of 
this  period ;  and  it  is  impollible  to  perufc  it  with  at- 
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tention,  without  conceiving  a  favourable  opinion  of 
the  learning,  good  fenfc,  fmccrity,  and  candour  of  its 
author. 

EA.GLE.     See  Falco,  Ornithology  Index. 

E.vc.l.E,  in  HiTa/drij,  is  accounted  one  of  the  moft 
noble  bearings  in  armoury  ;  and,  according  to  the  learn- 
ed in  this  fcience,  ought  to  be  given  to  none  but  fuch 
as  greatly  excel  in  the  virtues  of  gcncroiity  and  cou- 
rage, or  for  having  done  lingular  (eri'ices  to  their  fove- 
reigns  ;  in  which  cafes  they  may  be  allowed  a  whole 
eagle,  or  an  eagle  naiffant,  or  only  the  head  or  other 
parts  thereof,  as  may  be  molt  agreeable  to  their  ex- 
ploits. 

The  eagle  has  been  borne,  by  way  of  enfign  or  ftand- 
ard,  by  feveral  nations.  The  firll  who  feem  to  have 
affumed  the  eagle  are  the  Perlians ;  according  to  the 
tertimony  of  Xenophon.  Afterwards  it  was  taken  by 
the  Romans  ;  who,  after  a  great  variety  of  llandards, 
at  length  fixed  on  the  eagle,  in  the  fecond  year  of  the 
confuiate  of  C.  Marius  :  till  that  time,  they  ufed  in* 
differently  wolves,  leopards,  and  eagles,  according  to 
the  humour  of  the  commander. 

The  Roman  eagles,  it  mull  be  obferved,  were  not 
painted  on  a  cloth  or  flag  ;  but  were  figures  in  relievo, 
of  filver  or  gold,  borne  on  the  tops  of  pikes  ;  the  wings 
being  difplayed,  and  frequently  a  thunderbolt  in  their 
talons.  Under  the  eagle  on  the  pike,  were  piled  buck- 
lers, and  fometimes  crowns.  Thus  much  we  learn  from 
the  medals. 

Conftantine  is  faid  to  have  firfl  introduced  the  eagle 
with  two  heads,  to  intimate,  that  though  the  empire 
feemed  divided,  it  was  yet  only  one  body.  Others 
fay,  that  it  was  Charlemagne  who  refumed  the  eagle  as 
the  Roman  enfign,  and  added  to  it  a  fecond  head  ;  but 
that  opinion  is  dellroyed,  by  nn  eagle  \vith  two  heads, 
noted  by  Lipfius,  on  the  Antonine  column ;  as  alio 
by  the  eagle's  only  having  one  head  on  the  feal  of  the 
golden  bull  of  the  emperor  Charles  IV.  The  con- 
jefture,  therefore,  of  F.  Meneilrler  appears  more  pro- 
bable, ^vho  maintains,  that  as  the  emperors  of  the  Ealf, 
^vhen  there  ^vere  two  on  the  throne  at  the  fame  time, 
ftmck  their  coins  with  the  impretfion  of  a  crofs,  with 
a  double  traverfe,  which  each  of  them  held  in  one 
hand,  as  being  the  fymbol  of  the  Chrillians  j  the  like 
they  did  ^vith  the  eagle  in  their  enfigns  •,  and  inffead 
of  doubling  their  eagles,  they  joined  them  toge- 
ther, and  reprefented  them  with  two  heads.  In 
^vhich  they  were  followed  bv  the  emperors  of  the 
Weft. 

F.  Papebroche  wilhes  that  this  conjeiFlure  of  Menef- 
trier  ivere  confirmed  by  ancient  coins  ;  without  which, 
he  rather  inclines  to  think  the  ufe  of  the  eagle  -with 
two  heads  to  be  merely  arbitrary  j  though  he  grants 
it  probable,  that  it  was  firfl  introduced  on  ocf  afion  of 
two  emperors  on  the  fame  throne. 

The  eagle  on  medals,  according  to  M.  Spanheim, 
is  a  fymbol  of  divinity  and  providence  ;  and,  accord- 
ing to  all  other  antiquaries,  of  empire.  The  princes 
on  whofe  medals  it  is  moft  ufually  found,  are  the  Pto- 
lemies and  the  Seleucides  of  Syria.  An  eagle  with 
the  word  consecraTIO,  expreffes  the  apothcofis  of  an 
emperor. 

Eaglks,  a  name  found  very  frequently  in  the  an- 
cient hiftories  of  Ireland,  and  ufed  to  exprefs  a  fort  of 
bafe  money  thut  was  current  In  that  kingdom  in  the 
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Tirft  years  of  the  reign  of  Edward  I.  that  is,  about  tlie 
year  i  27  2.  There  were,  befides  the  eagles,  lionines, 
j  rolades,  and  many  other  coins  of  the  fame  fort, 
named  according  to  the  figures  they  were  impreffed 
with. 

The  current  coin  of  the  kingdom  was  at  tliat  time 
a  compoiition  of  copper  and  iilver,  in  a  determined 
proportion,  but  thefe  were  fo  much  worfe  than  the 
flandard  proportion  of  that  time,  that  they  ivere  not 
intrinfically  worth  quite  half  fo  much  as  the  others. 
They  were  imported  out  of  France  and  other  foreign 
countries.  Wnen  this  prince  had  been  a  few  years 
efl-abliihed  on  the  throne,  he  fet  up  mints  in  Ireland 
for  the  coining  fufficient  quantities  of  good  morxy, 
and  then  decried  the  ufe  of  thefe  eagles,  and  other  the 
like  kinds  of  bafe  coins,  and  made  it  death,  with  con- 
filcation  of  effects,  to  import  any  more  of  them  into 
the  kingdom. 

Eagle,  in  Ajlronomy,  is  a  conftellation  of  the 
"northern  hemifphere,  having  its  right  wing  contiguous 
to  the  equinoftial.     See  AquiLA. 

There  are  alfo  three  feveral  ftars,  particularly  deno- 
minated among  the  Arab  sftronomers,  nafr,  i.  e^ 
"  eagle."  The  firft,  tiafr  foliait,  the  "  eagle  of  Cano- 
pus,"  called  aKo  fttareh  jemen,  the  ftar  of  Arabia  Felix, 
over  which  it  is  fuppofed  to  prefide  5  the  fecond,  nafr 
a/thair,  the  "  flying  eagle  j"  and  the  third,  nafr  ai- 
vcke,  the  "  refting  eagle.'" 

W/iiie  EjGLS,  is  a  Polifh  order  of  knighthood,  in- 
ftituted  in  1325  by  Uladillaus  V.  on  marrying  his  fon 
Cafimir  vnlh  a  daughter  of  the  great  duke  of  Li- 
thuania. 

The  knights  of  this  order  were  diftinguilhed  by  a 
gold  chain,  which  they  wore  on  the  flomach,  ^vhereon 
hung  a  filver  eagle  crowned. 

Black  Eagle,  was  a  like  order,  inftituted  in  170*^ 
by  the  eleftor  of  Brandenburgh,  on  his  being  crowned 
king  of  Pruffia. 

The  knights  of  this  order  v!tzt  an  orange-coloured 
nbhon,  to  which  is  fufpended  a  black  eagle. 

Eaglk,  in  ArchheHure^  is  a  figure  of  that  bird  an- 
ciently ufed  as  an  attribute,  or  cognizance  of  Jupiter, 
in  the  capital  ^nd  friezes  of  the  columns  of  temples 
confecrated  to  that  god. 

EAGLE-Jlo'xver.     See  Bai.samine, 

EAGLE-flone,  in  Natttrnl  Hi/ion/,  is  a  flone  by  the 
Greeks  called  (elites,  and  by  the  Italian  pietra  d''aquila, 
as  being  fuppofed  to  be  fometimcs  found  in  the  eagle's 
neft.  It  is  of  famaus  traditionary  virtue,  either  for 
forwarding  or  preventing  the  delivery  of  women  in 
labour,  according  as  it  is  applied  above  or  below  the 
Tvomb.  Matthiolus  tells  us,  that  birds  of  prey  could 
never  hatch  their  young  without  it,  and  that  they 
go  in  feju-ch  of  it  as  far  as  the  Eaft  Indies.  Baufch 
has  an  exprefs  Latin  trcatife  on  the  fubjefl.  See 
^Etitks. 

EAGLET,  a  diminutive  of  eagle,  properly  fignify- 
it!g  a  young  eagle.  In  heraldry,  ivhen  there  are  fe- 
veral eagles  on  the  fame  efcutcheon,  they  are  termed 
taglets. 

EALDERMAN,  or  EAi.DoraTAK, 
Saxons,  was  of  like  import  with  carl 
Canes. 

The  word  was  alfo  ufed  for  an  elder,  fenator,  or 
fictefman.     Hence,  at  this  day,  we  call  thofe  aldsrmcn 
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who  are  alTociates  to  the  chief  officer  in  the  commah      ^sr 
council  of  a  city  or  corporate  town. 

EAR.     See  Anatomy  Index. 

Several  naturalifts  and  phyficians  have  htfld,  that 
cutting  off  the  ear  rendered  perfons  bnrren  and  unpro- 
lific  ;  and  this  idle  notion  was  what  firft  occafioned  the 
legiflators  to  order  the  ears  of  thieves.  See.  to  be  cut 
oft,  left  they  fhould  produce  their  like. 

The  ear  has  its  beauties,  which  a  good  painter  ought 
by  no  means  to  difregard ;  %vhere  it  is  well  formed,  it 
would  be  an  injury  to  the  head  to  be  hidden.  Sueto- 
nius infifts,  particularly,  on  the  beauties  of  Auguftus's 
ears  ;  and  iElian,  defcribing  the  beauties  of  Afpafia, 
obferves,  ftie  had  (hoit  ears.  Martial  alfo  ranks  large 
ears  among  the  number  of  the  deformities. 

Among  the  Athenians,  it  was  a  mark  of  nobility 
to  have  the  cars  bored  or  perforated.  And  among 
the  Hebrews  and  Romans,  this  was  a  mark  of  fervi- 
tude. 

Lofs  of  one  ear  is  a  puniftiment  enafted  by  5  and  6 
Edw.  Vi.  cap.  4.  for  fighting  in  a  churchyard  j  and 
by  2  and  3  Edw.  VI.  cap.  15.  for  combinations  to  raife 
the  price  of  provifions,  labour,  &c.  if  it  be  the  third 
offence,  befide  pillory,  and  perpetual  infamy,  or  a  fine 
of  40I. 

By  a  ftatute  of  Henry  VIII.  malicioufly  cutting 
off  the  ear  of  a  perfon  is  made  a  trefpafs,  for  which 
treble  damages  fliall  be  recovered  ;  and  the  offender  is 
to  pay  a  fine  of  ten  pounds  to  the  king,  37  Hen. 
VIII.  cap,  6.  \  4.  In  the  Index  to  the  Statutes  at 
Large,  it  is  faid,  that  this  offence  may  be  punifhed  as 
felony,  by  22  and  23  Car.  II.  cap.  i.  \  7.  commonly 
called  Coventry's  aEl ;  but  car.  is  not  mentioned  in  that 
flatute. 

Ear  ofFiJhes.     See  Anatomy  Index. 

Ear,  in  Mujic,  denotes  a  kind  of  internal  fenfe, 
whereby  we  perceive  and  judge  of  harmony  and  mufi- 
cal  founds.     See  Music. 

In  mulic  ^ve  ftem  univerfally  to  acknowledge  fome- 
thing  like  a  diftindl  fenfe  from  the  external  one  of 
hearing  ;  and  call  it  a  good  ear.  And  the  like  diftinc- 
tion  we  fhould  probably  acknowledge  in  other  affairs, 
had  we  got  diftinft  names  to  denote  thefe  powers  of 
perception  by.  Thus  a  greater  capacity  of  perceiving 
the  beauties  of  painting,  architefture,  &.C.  is  called  a 
Jine  tajle. 

Ear  is  alfo  ufed  to  fignify  a  long  clufter  of  flowers 
or  feeds,  produced  by  certain  plants  ;  ufually  called  by 
botanifts  /^/i-fl.  The  flowers  and  feeds  of  ivheat,  rye, 
barley,  &ic.  grow  in  ears.  The  fame  holds  of  the 
flowers  of  lavender,  &c.  We  fay  the  ftem  of  the  ear, 
i.  e.  its  tube  or  ftraw ;  the  knot  of  the  ear  ;  the  lobes 
or  cells  wherein-  the  grains  are  enclofed  ;  the  beard  of 
the  ear,  &c. 

Eak-AcIi.     See  Medicine  Index. 

EARING,  in  the  fea  language,  is  that  part  of  the 
bolt  rope  which  at  the  four  comers  of  the  fail  is  left 
open,  in  the  fhape  of  a  ring.  The  two  uppermoft 
paftts  are  put  over  the  ends  of  the  yard  arms,  and  fo 
the  fail  is  made  faft  to  the  yard  ;  and  into  the  lower- 
moft  earings,  the  ftieets  and  tacks  are  feized  or  bent  at 
the  clew. 

EAR-Pici,  an  inftrument  of  ivory,  filver,  or  other 
metal,  fomewhat  in  form  of  a  probe,  for  cleanfing  the 
ear.     The  Chinefe  have  a  variety  cf  thefe  inlfruments^- 

witfe 
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with  ivliich  they  are  mighty  fond  oi  tickling  their  erirs ; 
but  this  prailicc,  Sir  Hau5  Sloane  obferves,  mufl  be 
very  prejudicial  to  fo  delicate  an  organ,  by  bringing  tuo 
great  a  How  of  humours  on  it. 

EAR-Rinf.     See  Pendent. 

E.iR-Wax.     See  Anatomy  Inilcx. 

EARWIG.   See  FoRFicuLA,  Entomology //irti-.r. 

EARL,  a  Britilh  title  of  nobility,  next  below  a  mar- 
quis, and  above  a  \ifcount. 

The  title  is  fo  ancient,  that  its  original  cannot  be 
clearly  traced  out.  This  much,  however,  feems  toler- 
ably certain,  that  among  the  Saxons  they  were  called 
eafdormcn,  quaft  elder  men,  fignifying  the  fame  witli 
fenior  or  fcnator  among  the  Romans  ;  and  a\^ofchire- 
m£n,  becaufe  they  had  each  of  them  the  civil  govern- 
ment of  a  feveral  diviiion  or  (hire.  On  the  irruption 
of  the  Danes  they  changed  their  names  to  corelr,  which, 
according  to  Camden,  fignilied  the  fame  in  their  lan- 
guage. In  Latin  they  are  called  comltes,  (a  title  firil 
ufcd  in  the  empire"),  from  being  the  king's  attendants  ; 
afocietate  nomenfum/ifertint,  reges  enim  tales Jlbi  a/J'ociarrt. 
After  the  Norman  conquefl  they  ^vere  for  fome  time 
called  counts,  or  counices,  from  the  French  ;  but  they 
did  not  long  retain  that  name  themfelves,  though  their 
ihires  are  from  thence  called  counties  to  this  day.  It 
is  now  become  a  mere  title  :  they  having  nothing  to  do 
with  the  goveiTiraent  of  the  county  ;  wliich  is  now  en- 
tirely devolved  on  the  iherifF,  the  earl's  deputy,  or  vice- 
comes.  In  writs,  commiffions,  and  other  formal  inllru- 
ments,  the  king,  when  he  mentions  any  peer  of  the  de- 
gree of  an  earl,  ufually  flyles  him  "  truily  and  well  be- 
loved coufin  j"  an  appellation  as  ancient  as  the  reign  of 
Henry  IV.  ;  who  being  cither  by  his  wife,  his  mother, 
or  his  fillers,  aftually  related  or  allied  to  every  earl  in 
the  kingdom,  artfully  and  conftantly  acknowledged  that 
connexion  in  all  his  letters  and  other  public  afts ; 
whence  the  ufage  has  defcended  to  his  (vicceflbrs,  though 
the  reafon  has  long  ago  failed.* 

An  earl  is  created  by  cin£lure  of  fword,  mantle 
of  ftate  put  upon  him  by  the  king  himfelf,  a  cap 
and  a  coronet  put  upon  his  head,  and  a  charter  in  his 
band. 

EAKL-MarP>al.      See  MaRSHAI,. 

EARNEST  (arrh^e),  money  advanced  to  bind  the 
parties  to  the  performance  of  a  verbal  bargain.  By  the 
civil  law,  he  who  recedes  from  his  bargain  lofes  his 
eamert,  and  if  the  perfon  who  received  the  eameft  give 
back,  he  is  to  return  the  eameft  double.  But  with  us, 
the  perfon  who  gave  it,  is  in  llriftnefs  obliged  to  abide 
by  his  bargain  ;  and  in  cafe  he  decline  it,  is  not  dif- 
charged  upon  forfeiting  his  earneft,  but  may  be  fued  for 
the  whole  money  ftipulated. 

EARTH,  among  ancient  philolbphers,  one  of  the 
four  elements  of  which  the  whole  fyllem  of  nature  was 
thought  to  be  compofed.      See  ELEMENT. 

Earths,  in  Chemijlnj,  are  fuch  fubftances  as  have 
neither  tafte  nor  fmell,  are  incombuftible,  are  nearly 
infoluble  in  water,  and  have  a  fpecific  gravity  under 
5.  Such  are  lime,  barytes,  &c.  See  Chemistry  In- 
dex. 

Earth,  in  Aflronomy  and  Geography,  one  of  the 
•primary  planets  j  being  this  terraqueous  globe  ^vhich 
we  inhabit. 

For  the  aftronomical  fa£ls  with  regard  to  the  earth, 
fee  Astronomy  5   for  its  geograpliical    hiflory,   fee 
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Gr.oGR.vi'HV  ;  aud   for  ihc  ojiinions  or  theories  of  its  E.  uV.:oake-, 
formation  and  chang-es,  fee  Gkoi.ogy  Index. 

EARTHQUAKE.     See  Geology  Ind.x. 

EARTH-vvouM.     Sjc  Helmintiiology  Inhx.      <- 

EASEL  PIECES,  among  painters,  fuch  fm:ill  pltces, 
cither  portraits  or  landfcapcs,  as  arc  painted  on  the 
cafel,  i.  e.  the  frame  whereon  the  canvas  is  laid.  They 
are  thus  called,  to  diftinguilli  them  from  larger  piftures 
drawn  on  walls,  ceilings,  &.C. 

EASEMENT,  in  Znu',  a  privilege  or  convenience 
which  one  neighbour  has  of  another,  whether  by  char- 
ter or  prelcription,  without  profit  :  fuch  arc,  a  way 
through  his  lands,  a  fink,  or  the  like.  Thefe,  in  many 
cafes,  may  be  claimed. 

EASING,  in  the  fea  language,  fignifies  the  flacken- 
ing  a  rope  or  the  like.  Thus,  to  cafe  the  bow  line,  or 
(heet,  is  to  let  them  go  flacker  ;  to  eafe  the  helm,  is  to 
let  the  (hip  go  more  large,  more  before  the  wind,  or 
more  larboard. 

E  AS'i",  one  of  the  four  cardinal  points  of  the  world  ;. 
being  that  point  of  the  horizon  where  the  fuu  is  fccn 
to  rile  when  in  the  equinodlial. 

The  word  eajl  is  Saxon.  In  Italy,  and  throughout 
the  Mediterranean,  the  call  wind  is  called  the  levante : 
in  Greek,  atu-roM  and  a.^rrnXiur-ni,  becaufe  it  comes  from 
the  fide  of  the  fun,  «:!■'  ij/ia  ;  in  Latin  eurus.. 

EASTER,  a  feftival  of  the  Chriftian  church,  ob- 
fers-ed  in  memory  of  our  Saviour's  refurreftion. 

The  Greeks  call  \t pafga,  the  Latins  pafcha,  a  He- 
brew word  fignifying/>^flf<',  applied  to  the  .leivilh  feaft 
of  the  palTover.  It  is  called  eajler  in  Englifli,  from  the 
goddefs  Eollre,  worfhipped  by  the  Saxons  \vith  peculiar 
ceremonies  in  the  month  of  April. 

The  Afiatic  churches  kept  their  caller  upon  the  very 
fame  day  the  Jews  obferved  their  paflbver,  and  others 
on  the  iirft  Sunday  after  the  firll  full  moon  in  the  new 
year.  This  coritroverfy  was  determined  in  the  council 
of  Nice  ;  when  it  was  ordained  that  cafler  fliould  be 
kept  upon  one  and  the  fame  day,  ^vliich  fhould  always 
be  a  Sunday,  in  all  Chrillian  churches  in  the  worlds 
For  the  method  of  iinding  eaiter  by  calculation,  fee 
Chronology. 

Easter  Ijland,  an  ifland  in  the  South  Sea,  lying  in 
N.  Lat.  27.  5.  W.  Long.  109.  46.  It  is  thought  to 
have  been  firll  difcovered  in  1686  by  one  Davis  an 
Englilhman,  who  called  it  Davis's  Land.  It  was  next 
vifited  by  Commodore  Roggewein,  a  Dutchman,  in 
1722;  who  gave  it  the  name  of  Eqfler  Ijland,  and 
publiihed  many  fabulous  accounts  concerning  the  coun- 
try and  its  inhabitants.  It  was  alfo  vifited  by  a  Spa- 
niih  (hip  in  1770,  the  captain  of  which  gave  it  the 
name  of  St  Carlos.  The  only  authentic  accounts  of" 
this  illand,  however,  which  have  yet  appeared,  are  thofe 
publiihed  by  Captain  Cook  and  Mr  Forfter,  who  vifit- 
ed it  in  the  month  of  March  1774.  According  trf 
thefe  accounts,  the  ifland  is  about  10  or  I  2  leagues  in 
circumference,  and  of  a  triangular  figure ;  its  greatell 
length  from  north-well  to  fouth-eaft  is  about  four  leagues, 
and  its  greateft  breadth  two.  The  hills  are  fo  high,  that 
they  may  be  feen  at  the  dillance  of  15  or  16  leagues. 
The  north  and  eall  points  of  the  ifland  are  of  a  confi- 
derable  height  5  bet^veen  them,  on  the  fouth-eaft  fide, 
the  fliore  forms  an  open  bay,  in  which  Captain  Cook, 
thinks  the  Dutch  anchored  in  1722.  He  himfelf  an- 
ghored  on  the  weft  fide  of  the  ifland,  three  miles  north- 
ward 
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Rafter      ward   from  the  fouth   point.     'J'his,   he 

'""•    ,  road  \vith   ea'derly  winds ;   but  h   dangerous  one  when 

'  the  wind  blo^vs  from  the  contrary  quarter,  as  the  other 

on  the  fouth-eall   fide  mult   be  with  eallerly  winds  :   fo 

that  there  is  no  good  accommodation  to  be  had  for 

fliipping  round  the  whole  illand. 

The  iiland  itielf  is  extremely  barren  ;  and  bears  evi- 
dent marks  not  only  of  a  volcanic  origin,  but  of  having 
been  not  very  long  ago  entirely  ruined  by  an  eruption. 
As -they  approached  the  fouth  point,  Mr  Forfter  in- 
forms us,  that  they  obferved  the  (liore  to  rife  perpen- 
dicularly. It  confuled  of  broken  rocks,  whofe  ca- 
vernous appearance,  and  black  or  ferruginous  colour, 
ieemed  to  indicate  that  they  had  been  thrown  up  by 
fubterraneous  fire.  Two  detached  rocks  lie  about  a 
quarter  of  a  mile  off  this  point  :  one  of  them  is  Angu- 
lar on  account  of  its  iliape,  and  reprefents  a  huge  co- 
lumn or  obeliik  ;  and  both  thefe  rocks  ivere  inhabited 
by  multitudes  of  fea  fowls.  On  landing  and  walking 
into  the  country,  they  found  the  ground  covered  with 
rocks  and  ftones  of  all  fizes,  which  appeared  to  have  been 
expofed  to  a  great  fire,  where  they  feemed  to  have  ac- 
quired a  black  colour  and  porous  texture.  Two  or  three 
ihrivelled  fpecies  of  graffes  grew  among  thefe  ''ones, 
and  in  lome  meafure  foftened  the  defolate  appearance 
of  the  country.  The  farther  they  advanced,  the  more 
ruinous  the  face  of  the  country  feemed  to  be.  The 
roads  were  intolerably  rugged,  and  filled  with  heaps  of 
volcanic  (lones,  among  which  the  Europeans  could  not 
make  their  way  but  with  the  greatell  difficulty  5  but 
the  natives  leaped  from  one  ftone  to  another  with  fur- 
prifing  agility  and  eafe.  As  they  went  northward 
along  the  illand,  they  found  the  ground  ftill  of  the  fame 
nature  ;  till  at  lalt  they  met  with  a  rock  of  large  black 
melted  lava,  which  feemed  to  contain  fome  iron,  and 
on  ivhich  was  neither  foil  nor  grafs,  nor  any  mark  of 
vegetation.  Not  with  Handing  this  general  barrennefs, 
however,  there  are  feveral  large  trafts  covered  with 
cultivated  foil,  which  produces  potatoes  of  a  gold  yel- 
low colour  as  fweet  as  carrots,  plantains,  and  fugar 
canes.  The  foil  is  a  dry  hard  clay  :  and  the  inhabi- 
tants ufe  the  grals  \vhich  grows  bet^veen  the  liones 
in  other  parts  of  the  ifland  as  a  manure,  and  for  pre- 
■ferving  their  vegetables  when  young  from  the  heat  of 
the  fun. 

The  moft  remarkable  curiofity  belonging  to  this 
ifland  is  a  number  of  coloflal  ftatues ;  of  %vhich,  how- 
ever, very  feiv  remain  entire.  Thefe  llatues  are  placed 
only  on  the  fea  coaft.  On  the  eall  fide  of  the  ifland 
were  feen  the  ruins  of  three  platforms  of  ftone  work,  on 
each  of  which  had  flood  four  of  thefe  large  flatues  ; 
but  they  were  all  fallen  down  from  two  of  them,  and 
one  from  the  third  :  they  were  broken  or  defaced 
by  the  fall.  Mr  Wales  meafured  one  that  had  fallen, 
which  was  15  feet  in  length,  and  fix  broad  over  the 
fhoulders :  each  ftatUe  had  on  its  head  a  large  cylin- 
dric  rtone  of  a  red  colour,  wrought  perfeftly  round. 
Others  were  found  that  meafured  near  27  feet,  and  up- 
wards of  eight  feet  over  the  ftioulders  •,  and  a  Hill  lar- 
ger one  was  feen  ftanding,  the  fhade  of  which  was  fuf- 
ficient  to  Ihelter  all  the  party,  confiding  of  near  30 
perfons,  from  the  rays  of  the  fun.  The  workmanftiip 
is  rude,  but  not  bad,  nor  are  the  features  of  the  face 
ill  formed  ;  the  ears  are  long,  according  to  the  diltor- 
tion  praftifed  in  the  country,  and  the  bodies  have  hard- 
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lays,  IS  a  good  !y  any  thing  of  a  human  figure  about  them.  How 
thele  iflauders,  wholly  unacquainted  with  any  media 
nical  power,  could  raife  iuch  llupcndous  figures,  and 
afterwards  place  the  large  cylindric  ftones  upon  their 
heads,  is  truly  wonderful  I  The  moll  probable  conjec- 
ture feems  to  be,  that  the  ftone  is  faftitious  ;  and  that 
each  figure  was  gradually  everted,  by  forming  a  tem- 
porary platform  round  it,  and  raifing  it  as  the  work 
advanced  :  but  they  are  at  any  rate  \ery  ftrong  proofs 
of  the  ingenuity  and  perleverance  of  the  iflanders  in  the 
age  when  they  were  built,  as  well  as  that  the  anceflors 
of  the  prefeut  race  had  feen  better  days  than  their  de- 
fcendants  enjoy.  The  water  of  this  ifland  is  in  general 
brackifli,  there  being  only  one  well  that  is  perfeftly 
frefli,  which  is  at  the  eaft  end  of  the  ifland  ;  and  when- 
ever the  natives  repair  to  it  to  flake  their  thirft,  they 
wafli  themfelves  all  over ;  and  if  there  is  a  large  com- 
pany, the  firfl  leaps  into  the  middle  of  the  hole,  drinks, 
and  wafties  himfelf  without  ceremony  j  after  which 
another  takes  his  place,  and  fo  on  in  fucceflion.  This 
cuftom  was  much  difreliflied  by  their  new  friends, 
who  ftood  greatly  in  need  of  this  valuable  article,  and 
did  not  wilh  to  have  it  contaminated  by  iiich  ablu- 
tions. 

The  people  are  of  a  middle  fize.  In  general  they  pre 
rather  thin ;  go  entirely  naked  ;  and  have  punftures  on 
their  bodies,  a  cuftom  common  to  all  the  inhabitants  of 
the  South  Sea  iflands.  Their  greateft  Angularity  is  the 
fize  of  their  ears,  the  lobe  of  which  is  ftretched  out  fo  that: 
it  almoft  rerts  on  their  ftioulder  ;  and  is  pierced  with  a 
very  large  hole,  capable  of  admitting  four  or  five  fin- 
gers with  eafe.  The  chief  ornaments  for  their  ears  are 
the  white  down  of  feathers,  and  rings  which  they  wear 
in  the  infide  of  the  hole,  made  of  the  fugar  cane,  which 
is  very  elallic,  and  for  this  purpofe  is  rolled  up  like  a 
watch  fpring.  Some  were  feen  clothed  in  the  fame 
cloth  ufed  in  the  ifland  of  Otaheite,  tinged  of  a  bright 
orange  colour  with  tuimt-ric  ;  and  thefe  our  voyagers 
fuppofed  to  be  chiefs.  Their  colour  is  a  chefnut 
brown  J  their  hair  black,  curling,  and  remarkably  ftrong; 
and  that  on  the  head  as  well  as  the  face  is  cut  fliort. 
The  women  are  fmall,  and  flender  limbed  :  they  have 
punrtures  on  the  face,  relembling  the  patches  fome- 
times  ufed  by  European  ladies  ;  they  paint  their  face 
all  over  with  a  reddilh  brown  ruddle,  and  above  this 
they  lay  a  fine  orange  colour  extrarted  from  turmeric 
root ;  the  whole  is  then  variegated  with  ftreaks  of  white 
fliell  lime.  But  the  moft  furprifing  circumftance  of  all 
with  regard  to  thefe  people,  is  the  apparent  fcarcity  of 
women  among  them.  The  niceft  calculation  that  could 
be  made,  never  brought  the  number  of  inhabitants  in 
this  ifland  to  above  700,  and  of  thefe  the  females  bore 
no  proportion  in  number  to  the  males.  Either  they 
have  but  few  females,  or  elfe  their  ivomeii  were  rellrain- 
ed  from  appearing  during  the  ftay  of  the  fliip  j  not- 
withftanding,  the  men  fhowed  no  figns  of  a  jealous  dil- 
pofition,  or  the  women  any  icruples  of  appearing  in 
public  :  in  fart,  they  feemed  to  be  neither  relerved  nor 
chart  e  ;  and  the  large  pointed  cap  ivhich  they  wore 
gave  them  tlie  appearance  of  profelTed  wantons.  But 
as  all  the  women  who  were  feen  were  liberal  of  their 
favours,  it  is  more  than  probable  that  all  the  married 
and  modeft  ones  had  concealed  themfelves  from  their 
impetuous  vifitants  in  fome  infcrutable  parts  of  the 
ifland ;  and  what  further  ftrengthens  this  fuppofition  is, 
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that  heaps  of  flones  were  feen  piled  i\p  into  little  hil- 
locks, which  had  one  lleep  perpendicular  fide,  where 
a  hole  went  under  ground.  The  fpace  within,  iays 
Mr  Forller,  could  be  but  fmall  •,  and  yet  it  is  probable 
that  thefe  cavities  lerved,  together  with  their  milerable 
huts,  to  give  Ihelter  to  the  people  at  night  ;  and  they 
may  communicate  with  natural  caverns,  which  are  very 
common  in  the  lava  currents  of  volcanic  countries. 
The  few  women  that  appeared  were  the  moll  lal'civious 
of  their  fex  perhaps  that  have  been  ever  noticed  in  any 
country ;  fliame  feemed  to  be  entirely  unknown  to 
them. 

EATON,  a  town  of  Buckinghamfhire,  fituated  on 
the  north  lide  of  the  Thames,  oppolite  to  Windfor,  and 
tamous  for  its  collegiate  fchool,  founded  by  King  Hen- 
ry VI.  being  a  feminary  for  King's  College,  Cambridge, 
the  fellows  of  which  are  all  from  this  fchool.  See  Eton. 

EAU  BE  Carmf.s.     See  Pharmacy. 

E/iu  dc  Luce,  a  fragrant  alkaline  liquor  ^vhich  was 
fome  years  ago  in  great  repute,  efpecially  among  the 
fair  fex,  and  of  uhich  the  leading  perfection  is,  that  it 
ihall  poflTefs  and  retain  a  milky  opacity. 

Mr  Nicolfon,  in  the  fecond  number  of  his  valuable 
journal,  tells  us,  that  being  informed  by  a  philofophical 
friend,  that  the  ufual  recipes  for  making  this  compound 
"do  not  fucceed,  and  that  the  ufe  of  maftic  in  it  has  hi- 
therto been  kept  a  fecret,  he  made  the  following  trials 
to  procure  a  good  eau  de  luce. 

One  dram  of  the  reiSlified  oil  of  amber  was  diflblved 
in  four  ounces  of  the  ftrongeft  ardent  fpirit  of  the 
fhops  ;  its  fpecific  gravity  being  .840  at  60  degrees  of 
Fahrenheit.  A  portion  of  the  clear  fpirit  was  poured 
upon  a  larger  quantity  of  fine  powdered  maftic  than  it 
was  judged  could  be  taken  up.  This  was  occafionally 
agitated  without  heat  j  by  which  means  the  gum  refin 
was  for  the  mod  part  gradually  diffolved.  One  part  of 
the  oily  folution  was  poured  into  a  phial,  and  to  this 
was  added  one  part  of  the  folution  of  maftic.  No  opa- 
city or  other  change  appeared.  Four  parts  of  llrong 
cauftic  volatile  alkali  were  then  poured  in,  and  imme- 
diately Ihaken.  The  fluid  was  of  a  denfe  opaque  white 
colour,  affording  a  flight  ruddy  tinge  when  the  light 
was  feen  through  a  thin  portion  of  it.  In  a  fecond 
mixture,  four  parts  of  the  alkali  were  added  to  one  of 
the  folution  of  maftic  ;  it  appeared  of  a  lefs  denfe  and 
more  yello^vilh  white  than  the  former  mixture.  More 
of  the  gum  refinous  folution  was  then  poured  in  ;  but  it 
ftill  appeared  lefs  opaque  than  that  mixture.  It  was 
ruddy  by  tranfinitted  light.  The  laft  experiment  was 
repeated  with  the  oily  folution  inftead  of  that  of  maftic. 
The  white  was  much  lefs  denfe  than  either  of  the  fore- 
going compounds,  and  the  requifite  opacity  was  not 
given  by  augmenting  the  dofe  of  the  oily  folution.  No 
ruddinefs  nor. other  remarkable  appearance  was  feen  by 
tranfmitted  light.  Thefe  mixtures  were  left  at  repofe 
for  two  days  j  no  feparation  appeared  in  either  of  the 
compounds  containing  maftic  5  the  compoimd,  conlift- 
ing  of  the  oily  folution  and  alkali,  became  paler  by  the 
feparation  of  a  cream  at  the  top. 

It  appears,  therefore,  that  the  firft  of  thefe  three 
mixtures,  fubjedt  to  variation  of  the  quantity  of  its  in- 
gredients, and  the  odorant  additions  which  may  be 
made,  is  a  good  eau  de  luce. 

In  a  fubfequent  number  of  the  famelournal,  we  have 
tile  following  recipe  by  one  of  the  author's  correfpond- 
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ents,  who   had   often   proved   its   value  by  cxperlenct.      Envci 
"  Digeft  ten  or  twelve  grains   of  the  white{l  jjieces  of      .  '' 
maftic,    felcdled   for    this    purpofe    and    powdered,    in  '. 

two  oimces  of  alcohol  j  and,  when  nearly  dilVolved, 
add  twenty  grains  of  elemi.  When  both  the  reilns 
are  dirt'olved,  add  ten  or  filteen  drops  of  reflilied 
oil  of  amber,  and  fifteen  or  twenty  of  cflcnce  of  ber- 
gamot  :  (hake  the  whole  well  together,  and  let  the 
ficces  fubfide.  Tlie  folution  will  be  of  a  pale  amber 
colour.  It  is  to  be  added  in  very  fmall  portions  to  the 
beft  aqua  ammoniiv  /junr,  until  it  alliunes  a  milky 
whitenefs,  fttaking  the  phial  well  after  each  addition, 
as  directed  by  Maciiucr.  The  ftrength  and  caufticity 
of  the  ammoniac  are  of  moft  eflential  confequence.  If, 
upon  the  addition  of  the  firft  xlrop  or  two  of  the  tinc- 
ture, a  denle  opaque  coagulated  precipitate  is  formed, 
not  much  unhke  that  which  appears  on  dropping  a  fo- 
lution of  filver  into  water  ftightly  impregnated  v\ith 
common  ialt,  it  is  too  ftrong,  and  mull  be  diluted  witli 
alcohol.  A  conliderable  proportion  of  the  tinclure, 
perhaps  one  to  four,  ought  to  be  employed  to  give  the 
liquor  the  proper  degree  of  opacity." 

EAVES,  in  yirchileBure,  the  margin  or  edge  of  the 
roof  of  a  houfe  \  being  the  loweft  tiles.  Hates,  or  the 
like,  that  hang  over  the  walls,  to  throw  off  water  to  a 
diftance  from  the  wall. 

EAyis-Dioppers,  are  fuch  perfons  as  ftand  under  the 
eaves,  or  walls,  and  windows  of  a  houfe,  by  night  or 
day,  to  hearken  after  news,  and  carry  it  to  others,  and 
thereby  caufe  ftrife  and  contention  in  the  neighbour- 
hood. They  are  called  evil  members  of  the  common- 
wealth by  the  ftat.  of  Weft.  i.  c.  33.  They  may  be 
puniftied  either  in  the  court  leet  by  way  of  prefentment 
and  fine,  or  in  the  quarter  felTions  by  indi£lment  and 
binding  to  good  behaviour. 

EBBING  OF  THE  Tides.     See  Tide. 

EBDOMARIUS,  in  ecclefiallical  writers,  an  offi- 
cer formerly  appointed  ^veekly  to  fuperintend  the  per- 
formance of  divine  fervice  in  cathedrals,  and  prefcribe 
the  duties  of  each  perfon  attending  in  the  choir,  as  to 
reading,  finging,  praying,  &c.  To  this  purpofe  the 
ebdomary,  at  the  beginning  of  his  week,  drew  up  in 
form  a  bill  or  writing  of  the  rcfpeftive  perfons,  and 
their  feveral  oftlces,  called  tabula,  and  the  perfons  there 
entered  were  ftyled  intahulati. 

EBDOME,  t./3^ofiY!,  in  antiquity,  a  feftival  kept  on 
the  feventh  of  every  lunar  month,  in  honour  of  Apollo, 
to  whom  all  feventh  days  were  facred,  becaufe  one  of 
them  was  his  birth-day  •,  whence  he  was  lometimes  cal- 
led Ehdoinagencs.  For  the  ceremonies  of  this  folemni- 
ty  fee  Potter's  Archivol.  Gnrc.  lib.  ii.  cap.  20. 

EBENUS,  the  ebony  tree.     See  Botany  Index. 

EBION,  the  author  of  the  herefy  of  the  Ebionites, 
was  a  difciple  of  Cerinthus,  and  his  fucceflbr.  He  im- 
proved upon  the  errors  of  his  matter,  and  added  to 
them  new  opinions  of  his  own.  He  began  his  preach- 
ing in  Judea  :  he  taught  in  Afia,  and  even  at  Rome, 
His  tenets  infeftcd  the  ille  of  Cyprus.  St  John  oppo- 
fed  both  Cerinthus  and  Ebion  in  Afia  ;  and  it  is 
thought,  that  this  apoftle  wrote  his  gofpel,  in' the  year 
97,  particularly  againft  this  herefy. 

EBIONITES,  ancient  heretics,  who  rofe  in  the 
church  in  the  very  firft  age  thereof,  and  formed  them- 
felves  into  a  feCl  in  the  fecond  century,  denying  the 
divinity  of  Jefus  Chrift. 
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Ebionites. 


Ongen  takes  them  to  have  been  fo  called  from  the 
"^  Hebrew  word  ehioti,  which  in  that  language  Cgniiies 
poor  i  becaufe,  lays  he,  they  were  poor  in  lenfe,  and 
\vanted  underitanding.  Eufebius,  with  a  view  to  the 
fame  etymology,  is  of  opinion  they  were  thus  called,  as 
having  poor  thoughts  of  Jefus  Chrift,  taking  him  for 
no  more  than  a  mere  man. 

It  is  more  probable  the  Jews  gave  this  appellation  to 
the  Chrillians  in  general  out  of  contempt  5  becaufe  in 
the  firll  times  there  were  few  but  poor  people  that  em- 
braced the  Chriltian  religion.  This  opinion  Origen 
liimfelf  feems  to  give  into,  in  his  book,  agalnft  Celius, 
where  he  fays  that  they  called  Ehwmlcs,  iuch  among 
the  Jews  as  believed  that  Jefus  was  truly  the  expefted 
Meffiah. 

It  might  even  be  urged,  with  fome  probability,  that 
the  primitive  Chrillians  aiVumed  the  name  themlelves, 
in  conformity  to  their  profeffion.  It  is  certain,  Epi^ 
phanius  oblerves,  they  valued  themfelves  on  being 
poor,  in  imitation  of  the  apollles.  The  lame  Epipha- 
nius,  however,  is  of  opinion,  that  there  had  been  a 
man  of  the  name  of  Ebion,  the  chief  and  founder  of 
the  left  of  Ebionites,  contemporary  with  the  Nazarenes 
and  Cerinthians.  He  gives  a  long  and  exaft  account 
of  the  origin  of  the  Ebionites,  making  them  to  have 
rifen  after  the  dellruclion  of  Jerufalem,  when  the  firll 
Chrillians,  called  Naz-arenes,  went  out  of  the  fame  to 
Hve  at  Pella. 

The  Ebionites  were  little  elfe  than  a  branch  of  Na- 
zarenes :  only  that  they  altered  and  cornipted  in  many 
things  the  purity  of  the  faith  held  amorg  thofe  firll 
adherents  to  ChrilHanity.  For  this  reafon  Origen  di- 
ftinguilhes  t^vo  kinds  of  Ebionites,  in  his  anfwer  to 
Celius  ;  the  one  believed  that  Jefus  Chriil  was  bom  of 
a  virgin  ;  and  the  other,  that  he  was  bom  after  the 
manner  of  other  men. 

The  firll  ivere  orthodox  in  every  thing,  except  that 
to  the  Chrillian  doftrine  they  joined  the  ceremonies  of 
the  Jewilh  law,  with  the  Jews,  Samaritans,  and  Naza^ 
renes  •,  together  with  the  traditions  of  the  Pharifees. 
They  differed  from  the  Nazarenes,  however,  in  feveral 
things,  chieriy  as  to  what  regards  the  authority  of  the 
facred  writings ;  for  the  Nazarenes  received  all  for 
Scripture  contained  in  the  Jewilh  canon  ;  whereas  the 
Ebionites  rejefled  all  the  prophets,  and  held  the  very 
names  of  David,  Solomon,  Ifaiah,  Jeremiah,  and  Eze- 
kiel,  in  abhorrence.  They  alio  rejecled  all  St  Paul's 
epillles,  whom  they  treated  with  the  utmoil  difrefpeft. 
They  received  nothing  of  the  Old  Tellament  but 
the  Pentateuch  ;  which  IhoiUd  intimate  them  to  have 
defcended  rather  from  the  Samaritans  than  from  the 
Jews.  They  agreed  v\ith  the  Nazarenes  in  ufing  the 
Hebrew  gofpcl  of  St  Matthew,  otherwife  called  the 
Gofpel  of  die  Twelve  Apollles  •,  but  tliey  had  corrupt- 
ed their  copy  in  abundance  of  places  ;  and  particularly, 
had  left  out  the  genealogy  of  our  Saviour,  which  ^\-as 
preferred  entire  in  that  of  the  Nazarenes,  and  even  in 
thofe  ufed  by  the  Cerinthians. 

Some,  however,  have  made  this  gofpel  canonical,  and 
of  greater  value  than  our  prefent  Greek  gofpel  of  St 
Matthew  :  See  Nazarenks.  Thefe  lall,  whofe  fen- 
timents,  as  to  the  birth  of  our  Saviour,  were  tlie  fame 
with  thofe  of  the  Ebionites,  built  their  error  on  this 
very  genealogy. 

Befidcs   the   Hebrew   gofpel  of   St  Matthew,   the 
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Ebionites  had  adopted  feveral  other  books,  under  the 
names  of  St  James,  John,  and  the  other  apollles  :  they  '' 
alio  made  ufe  of  the  Travels  of  St  Peter,  which  are 
fiippofed  to  have  been  written  by  St  Clement  5  but  had 
altered  them  fo,  that  there  was  Icarce  any  thing  of 
truth  left  in  them..  They  even  made  that  faint  tell  a 
number  of  falfehoods,  the  better  to  authorife  their  own 
praftices.  See  St  Epiphanius,  who  is  very  diflufive  on 
the  ancient  herefy  of  the  Ebionit'CS,  H<er.  30.  But 
his  account  deferves  little  credit,  as,  by  his  ovm  con- 
fefllon,  he  has  confounded  the  other  fetfls  with  tlie 
Ebionites,  and  has  charged  them  with  errors  to  ivhich 
the  firfl;  adherents  of  this  left  were  utter  llrangers. 

EBONY  OF  Cretk.    See  Ebenus,  Botany  Iruhx. 

Ebont  JVoodis  brought  from  the  Indies,  exceeding- 
ly hard  and  heavy,  fulceptibleof  a  very  fine  polilli,  and 
on  that  account  ufed  in  molaic  and  inlaid  works,  toys, 
&c.  There  are  divers  kinds  of  ebony  ;  the  moll  ulual 
among  us  are  black,  red,  and  green,  all  of  them  the 
producl  of  the  illand  of  Madagafcai,  where  the  native* 
call  them  difi'erently  lia-zon  maim  la,  q.  d.  b/aci'  %vood. 
The  illand  of  St  Mam-ice,  belonging  to  the  Dutch, 
likewife  furnillies  part  of  the  ebonies  uled  in  Europe. 

Authors  and  travellers  give  very  different  accounts 
of  the  tree  that  yields  the  black  ebony.  By  fome  of 
their  delcriptions,  it  Ihould  be  a  fort  of  palm  tree  ;  by- 
others  a  cytiius,  &g.  The  moll  authentic  of  them 
is  that  of  M.  Falcourt,  who  refided  many  years  in  Ma- 
dagafcar  as  governor  thereof  5  he  allures  us,  that  it 
grows  very  high  and  big,  its  bark  being  black,  and  its 
leaves  refembling  thole  of  our  myrtle,  of  a  deep  duf- 
ky  green  colour. 

Tavernicr  afllues  us,  that  the  illanders  always  take 
care  to  bury  their  trees,  when  cut  down,  to  make  them 
the  blacker,  and  to  prevent  their  fplitting  when  v\T0ught. 
r.  Plumier  mentions  another  bitick  ebony  tree,  dil'ct;- 
vered  by  him  at  St  Domingo,  which  he  c?i\lsj}>anium 
porlulacde  fuliis  aculeatum  eheni  materia:.  Candia  alio 
bears  a  little  Ihrub,  known  to  the  botanills  under  the 
name  oi  Ebenus  Cretlca,  above  defcribed. 

Pliny  and  Diofcorides  fay  the  bell  ebony  comes  from 
Ethiopia,  and  the  worft  from  India  ;  but  Theophraftus 
prefers  that  of  India.  Black  ebony  is  much  preferred 
to  that  of  other  colours.  The  bell  is  a  jet  black,  free 
of  veins  and  rind,  very  maffive,  allring^nt,  and  of  an 
acrid  pungent  talle.  Its  rind,  infufed  in.  water,  is  faid 
to  purge  pituita,  and  cure  /enereal  dilbrders ;  whence 
Matthiolus  took  guaiacum  for  a  fort  of  ebony.  It 
yields  an  agreeable  perfume  when  laid  on  burning  coals  : 
when  green,  it  readily  takes  fire  from  tlie  abundance  of 
its  fat.  If  rubbed  againft  a  Hone,  it  becomes  brown. 
The  Indians  make  llatues  of  their  gods,  and  fceptres. 
for  their  princes,  of  this  wood.  It  was  firll  brought  to 
Rome  by  Pompey,  after  he  fubdued  Milhridates.  It 
is  now  much  lefs  ufed  among  us  than  anciently,  fince 
the  difcovery  of  fo  many  ways  of  giving  other  harij 
woods  a  black  colour. 

As  to  the  green  ebony,  befides  Madagafcar  and  St 
Maurice,  it  likewife  grows  in  the  Antilles,  and  elpe- 
cially  in  the  ille  of  Tobago.  The  tree  that  yields  it  is 
very  bulhy  ;  its  leaves  are  fmooth,  and  of  a  tine  green 
colour.  Beneath  its  bark  is  a  white  blea,  about  two- 
inches  thick  ;  all  beneath  which,  to  the  very  heart,  is 
deep  green,    approacliing  towards  a  black,    though 
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Ebjracum  confined  to  mofaic  work  :  it  is  likewife  good  in  dyeing, 
as  yieldinjf  a  fine  green  tindure.      As  to  red  ebony, 
called  alio  grenadil/a,  we  know  little  of  it  more  than 
I  the  name. 

The  cabinet-makers,  inlayers,  &c.  make  pear  tree 
and  other  woods  pals  for  ebony,  by  g'ving  them  the 
black  colour  thereof.  'J'his  fome  do  by  a  tew  walhes 
of  a  hot  decoflion  of  galls  ;  and  when  dry,  adding 
writing  ink  thereon,  and  polilhing  it  with  a  llifF  brulli, 
and  a  little  hot  wax  ;  and  others  heat  or  bum  their 
wood  bhick. 

EBORACUM,  in  Ancient  Geography,  a  famous 
city  of  the  Erigantes  in  Britain,  the  relidence  of  Sep- 
timius  Severus  and  Conllantius  Chlorus,  and  where 
I  hey  both  died  •,  a  Roman  colony  ;  and  the  ftation  of 
the  Legio  Sexta  Viftrix.  Now  lork.  W.  Long.  50. 
Lat.  54.  Caer-frock  or  Caer-effi-oc,  in  Britiih  (Cam- 
den). 

EBRO,  anciently  Iberus,  a  large  river  of  Spain, 
which,  taking  its  rile  in  Old  Caftile,  runs  through  Bif- 
cay  and  Arragon,  paffes  by  Saragoffa,  and,  continuing 
its  courfe  through  Catalonia,  difcharges  itfelf  with 
great  rapidity  into  the  Mediterranean,  about  20  miles 
below  the  city  of  Tortofa. 

EBUDyE,  or  Hebudes,  in  Ancient  Geography, 
jflands  on  the  weft  of  Scotland.  The  ancients  differ 
greatly  as  to  their  fituation,  number  and  names  ;  laid 
in  general  to  lie  to  the  noitli  of  Ireland  and  well;  of 
Scotland.  Now  called  the  Wejlcni  I/Ies,  alio  Hebrides ; 
this  lall  a  modern  name,  the  realon  of  which  does  not 
appear,  unlefs  it  be  a  corruption  of  Hebudes.  By  Beda 
called  Mi-vnriire,  an  appellation  equally  obicure. 

EBULLITION,  the  fame  with  Boiling.  The 
■^vord  is  alfo  ufed  in  a   fynonymous  fenfe  with  Effer- 

VESCEKCE, 

EBUSUS,  in  Ancient  Geograp/n/,  the  greater  of  the 
two  illands  called  Pityufe,  in  the  Mediterranean,  near 
the  eall  coaft  of  Spain,  to  the  louth-well  of  Majorca. 
Famous  for  its  pallures  for  cattle,  and  for  its  figs. 
Now  Ivica,  100  miles  in  compafs,  without  any  noxious 
animals  but  rabbits,  who  often  dcflroy  the  com. 

ECALESIA,  EKKhna-m,  in  antiquity,  a  feftival  kept 
in  honour  of  Jupiter,  furnamed  Heca/us,  or  Heca/e/ius, 
from  Hccale,  one  of  the  borough  towns  in  Attica, 

ECASTOR,  in  antiquity,  an  oath  wherein  Calf  or 
was  invoked.  It  was  a  cuftom  for  the  men  never  to 
fwear  by  Caftor,  nor  the  \vomen  by  Pollux. 

ECATEA,  Exotjai*,  in  antiquity,  llatues  erefled  to 
the  goddefs  Hecate,  for  whom  the  Athenians  had  a 
great  veneration,  I)elieving  ttiat  fhe  was  the  overfeer  of 
their  families,  and  that  (he  protcfted  their  children. 

ECATESIA,  E)ca1iiir(«,  in  antiquity,  an  anniverfary 
(olemnity,  obferved  by  the  Stratoniceniians,  in  honour 
of  Hecate.  The  Athenians  likewife  had  a  public  en- 
tertainment or  fupper  every  new  moon,  in  honour  of 
the  lame  goddefs.  The  fupper  was  provided  at  the 
charge  of  the  richer  fort  •,  and  was  no  fooner  brought 
to  the  accullomed  place  but  the  poor  people  carried  all 
off,  giving  out  that  Hecate  had  devoured  it.  For  the 
reil  of  the  ceremonies  obferved  on  this  occafion,  fee 
Pott.  Arch.  Gncc.  lib.  ii.  cap.  20. 

ECATOMB/EON,  E;.«l.^€«.«v,  in  Chrnno/og,f,  the 
nrft  month  of  the  Athenian  year.  It  confided  of  ^o 
days,  and  began  on  the  firft  new  moon  after  the  lum- 


mer  folftice,  and  confequently  anfwered  to  the  latter 
part  of  our  June  and  beginning  of  July.  The  Bteoii- 
ans  called  it  Hippodromits,  and  the  Macedonians  Lous, 
See  MOiNTH.  The  word  is  a  derivative  from  the  Greek 
ttKcciofi'tui,  a  hecoiomh,  becaufe  of  the  great  numbti  of 
hecatombs  lacrificed  in  it. 

ECAVESSADE,  in  the  manege,  is  ufed  for  a  jerk 
of  the  cavelVon. 

ECBATANA,  in  Ancient  Gcgraphij,  the  royal  re- 
fidence  and  the  capital  of  Media,  built  by  Deioccs  king 
of  the  Medes,  according  to  Herodotus  :  Pliny  fays,  by 
Seleucus  ;  but  that  could  not  be,  becaufe  it  is  men- 
tioned by  Demoilhenes.  It  was  iituated  on  a  gentle 
declivity,  dilfant  I  2  iladia  from  Mount  Orontcs,  and 
was  in  compafs  I  50  lladia.  Here  Ifood  the  royal  trea- 
fury  and  tombs.  It  was  an  open  unwalled  town,  but 
had  a  very  If  rong  citadel,  encompaffed  with  feven  walls, 
one  within  and  rifing  above  another.  The  extent  of 
the  outmoll  was  equal  to  the  ^vhole  extent  of  Athens, 
according  to  Herodotus  •,  the  fituation  favouring  this 
conllrudion,  as  being  a  gentle  afcent,  and  each  wall 
was  of  a  different  colour. —  Another  Ecbatnna  of  Per- 
fia,  a  town  of  the  Magi  (Pliny). — A  third  of  Syria. 

ECCENTRICITY.     See  Exc.entricity. 

ECCHELLENSIS,  Abraham,  a  learned  Marc- 
nite,  whom  the  prelident  Le  Jal  employed  in  the  edi- 
tion  of  his  Polyglott  Bible.  Gabriel  Sionita,  his  conn- 
ti-yman,  drew  him  to  Paris,  in  order  to  make  him  his 
fellow  labourer  in  publilhing  that  Bible.  They  fell  out ; 
Gabriel  complained  to  the  parliament,  and  cruelly  de- 
famed his  alTociate  •,  their  quarrel  made  a  great  noiie. 
The  congregation  de  propaganda  fide  aflbciated  him, 
1636,  with  thofe  whom  they  employed  in  making  an 
Arabic  tranilatlon  of  the  Scriptures.  They  recalled 
him  from  Paris,  and  he  laboured  in  that  tranllation  at 
Rome  in  the  year  1652.  While  he  was  profeflbr  of 
the  Oriental  languages  at  Rome,  he  ivas  pitched  upon 
by  the  great  duke  Ferdinand  II.  to  tranflate  from  A- 
rabic  into  Latin  the  5th,  6th,  and  7th  books  of  Apol- 
lonius's  Conies ;  in  which  he  was  affifted  by  John  Al- 
phonfo  Borelli,  who  added  commentaries  to  them.  He 
died  at  Rome  in  1644. 

ECCHYMOSIS,  from  ixy,va,  to  pour  out,  or  from 
t;|,  cut  of,  and  ^f^u?,  jiiice.  It  is  an  elfufion  of  hu- 
mours from  their  reipeclive  vellels,  under  the  integu- 
ments ;  or,  as  Paulus  yEgineta  fays,  "  When  the  Lelli 
is  bruifed  by  the  violent  coUifion  of  any  object,  and  its 
fmall  veins  broken,  the  blood  is  gradually  difcharged 
from  them."  This  blood,  when  collefted  under  the 
Ikin,  is  called  ecchi/mofis,  the  {kin  in  the  mean  time 
remaining  entire  ;  fometimes  a  tumour  is  fomieil  by  it, 
which  is  foft  and  livid,  and  generally  without  pam.  If 
the  quantity  of  blood  is  not  confiderable,  it  is  ufually 
reforbed  ;  if  much,  it  fuppurates :  it  rarely  happens 
that  any  further  inconvenience  follo\vs ;  though,  in 
cafe  of  a  very  bad  habit  of  body,  a  mortification  may 
be  the  refult,  and  in  fuch  cafe  regard  mult  be  had 
thereto. 

ECCLAIRCISSEMENT.       Sec    EiCLAiRCissE- 

IMENT. 

ECCLESIASTES,  a  canonical  book  of  the  Old 
Tellament,  the  defign  of  whicli  is  to  Ihow  the  vanity 
of  all  fublunary  things. 

It  was  compofed  by  Solomon  j  who  enumerates  the 
384  feverai 
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Ecc'efiafti- 
cal. 


Slaclf.rinc^, 


fevcral  objefts  on  which  men  place  their  happinefs, 
and  then  flio^vs  the  inlufficiency  of  all  worldly  enjoy- 
ments. 

The  Talmudifts  made  King  Hezekiah  to  be  the 
author  of  it  :  Grotius  afcribes  it  to  Zorobabel,  and 
others  to  Ifaiah  ;  but  the  generality  of  commentators 
believe  tliis  book  to  be  the  produce  of  Solomon's  re- 
pentance, after  ha\iug  experienced  all  the  follies  and 
pleafures  of  life. 

ECCLESIASTICAL,  an  appellation  given  to 
ivhatever  belongs  to  the  church  :  thus  we  fay,  ecclefia- 
ilical  polity,  jurifdiclion,  hiltory,  8ic. 

Ecclesiastical  Courts.  In  the  time  of  the  Anglo- 
Saxons  there  was  no  fort  of  dillintlion  between  the 
lay  and  the  ecclefiaitical  jurildiflion  :  the  county  court 
ivas  as  much  a  fpiritual  as  a  temporal  tribunal  :  the 
rights  of  the  church  were  afcertained  and  aflerted  at 
the  lame  time,  and  by  the  fame  judges,  as  the  rights 
of  the  laity.  For  this  purpofe  the  bithop  of  the  dio- 
cefe,  and  the  alderman,  or  in  his  ablence  the  fheriff  of 
the  county,  ufed  to  fit  together  in  the  county  court, 
and  had  there  the  cognizance  of  all  cautes  as  well  ec- 
clefiaftical  as  civil ;  a  fuperior  deference  being  paid  to 
the  bilhop's  opinion  in  fpiritual  matters,  and  to  that 
of  the  lay  judges  in  temporal.  This  union  of  po%ver 
was  very  advantageous  to  them  both  :  the  prefence  of 
the  bilbop  added  ^veight  and  reverence  to  the  iheriff's 
proceedings;  and  the  authority  of  the  Iheriff  was  equal- 
ly ufeful  to  the  bifliop,  by  enforcing  obedience  to  his 
decrees  in  fuch  refradory  offenders  as  ^vould  other- 
wile  have  defpiled  the  thunder  of  mere  ecclefiaftical 
cenfures. 

But  fo  moderate  and  rational  a  plan  was  wholly  in- 
coniiftent  with  thofe  views  of  ambition  that  were  then 
forming  by  the  court  of  Rome.  It  focn  became  an 
eltabliflied  maxim  in  the  papal  fyftem  of  policy,  that 
kU  ecclefiaftical  perfons,  and  all  ecclefiaftical  caufes, 
fliould  be  folely  and  entirely  fubjeft  to  ecclefiaftical  ju- 
rifdiflion  only  :  which  jurifdiftion  was  iuppofed  to  be 
lodged  in  the  firft  place  and  immediately  in  the  Pope, 
by  divine  indefeafible  right  and  inveiiiture  from  Chrift 
himfelf,  and  derived  from  the  Pope  to  all  inferior  tri- 
bunals. Hence  the  canon  law  lays  it  down  as  a  rule, 
that  ^'•facerdotes  a  regihus  honorandifunt,  nonjudicandi; 
and  places  an  emphatical  reliance  on  a  fabulous  tale 
which  it  tells  of  the  emperor  Conftantine,  That  when 
fome  petitions  were  brought  to  him,  imploring  the  aid 
of  his  authority  againft  certain  of  his  bifhops  accufed 
of  opprefljon  and  injuftice  j  he  caufed,  (fays  the  holy 
canon)  the  petitions  to  be  burnt  in  their  prefence,  dif- 
milTnig  them  with  this  valediilion  :  "  he,  el  inter  vos 
caufas  ve/lras  dijcutite,  quia  dignum  nan  ejl  ut  nos  judice- 
tnus  Deos.         • 

It  was  not,  however,  till  after  the  Norman  conqueft, 
that  tliis  dodlrine  was  received  in  England  ;  when  Wil- 
liam I.  (whole  title  was  warmly  efpoufed  by  the  mo- 
nafteries  which  he  liberally  endowed,  and  by  the  fo- 
reign clergy  whom  he  brought  over  in  ftioals  from 
France  and  Italy,  and  planted  in  the  beft  preferments 
of  the  Englifti  church)  was  at  length  prevailed  upon 
to  eftablifti  this  fatal  encroachment,  and  feparate  the 
ecclefiaftical  court  from  the  civil  :  wliether  actuated  by 
principles  o£  bigotry,  or  by  thofe  of  a  more  refined  po- 
licy, in  order  to  difcountenance  the  laws  of  King  Ed- 
Ward  abounding  with  the  fpirit  of  Saxon  liberty,  is  not 
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altogether  certain.      But  the  latter,  if  not    the  caufe,tcclcfiaiH. 
was  undoubtedly  the  conlequence,   of  this  feparation  :  '^•''  Courts. 
for  the  Saxon   laws  were  foon   overborne   by  the  Nor-         • 
man  jufticiaries,  when  the  county  court  fell  into  dilre- 
gard  by  the  biihop's  withdravnng  his  pretence,  in  obe- 
dience to   the  ch.aiter  of  the  conqueror ;  which  prohi- 
bited any  fpiritual   caule  from  being  tried  in  the  lecu- 
lar  courts,  and  commanded  the  iuitors  to  appear  before 
the  bifhop  only,  whofe  decifions  were  directed  to  con- 
form to  the  canon  law. 

King  Henry  I.  at  his  aceflion,  among  other  refto- 
rations  of  the  laws  of  King  Edward  the  Confeflor,  re- 
vived this  of  the  union  ot  the  civil  and  ecclefiaftical 
courts.  \\'hich  w-as,  according  to  Sir  Edward  Coke, 
after  the  great  heat  of  the  conqueft  was  paft,  only  a 
reftitution  of  the  ancient  law  of  England.  This  hou'- 
ever  was  ill  relidied  by  the  Popilh.  clergy,  who,  under 
the  guidance  of  that  arrogant  prelate  Archbiihop  An- 
felm,  very  early  difapproved  of  a  meafure  that  put 
them  on  a  level  with  the  profane  laity,  and  fubjefted 
fpiritual  men  and  caufes  to  the  infpeftion  of  the  fecu- 
lar  magiflrates  :  and  therefore,  in  their  fjniod  at  Wcft- 
minfter,  3  Hen.  I.  they  ordained,  that  no  bilhop  ftiould 
attend  the  difcuflion  of  temporal  caufes ;  which  foon 
diflblved  this  newly  effefted  union.  And,  when  upon 
the  death  of  King  Heniy  I.  the  ufurper  Stephen  was 
brought  in  and  fupported  by  the  clergy,  we  find  one 
article  of  the  oath  which  they  impofed  upon  him  was, 
that  ecclefiaftical  perfons  and  ecclefiaftical  caufes  fliould 
be  fubjeft  only  to  the  bifhop's  jurildidlion.  And  as  it 
ivas  about  that  time  that  the  conteft  and  emulation  be- 
gan between  the  laws  of  England  and  thofe  of  Rome, 
the  temporal  courts  adhering  to  the  former,  and  the 
fpiritual  adopting  the  latter,  as  their  rule  of  proceed- 
ing ;  this  widened  the  breach  between  them,  and  made 
a  coalition  afterwards  imprafticable  ;  which  probably 
would  elfe  have  been  effefted  at  the  general  reforma- 
tion of  the  church. 

Ecclefiaftical  courts  are  various  ;  as  the  Archdea- 
con's, the  Consistory,  the  court  of  Arches,  the 
Peculiars,  the  Prerogative,  and  the  great  court 
of  appeal  in  all  ecclefiaftical  caufes,  viz.  the  Court  of 
Delegates.     See  thefe  articles. 

As  to  the  method  of  proceeding  in  the  i-p\r'n\xz\  S!jclJ!cnt  1 
courts,  it  muft  (in  the  firft  place)  be  acknowledged  to  Ccmmcni- 
their  honour,  that  though  they  continue  to  this  day  to 
decide  many  queflions  which  are  properly  of  temporal 
cognizance,  yet  juftice  is  in  general  fo  ably  and  im- 
partially adminiftered,  in  thofe  tribunals  (efpccially  of 
the  fuperior  kind),  and  the  boundaries  of  their  power 
are  now  fo  well  known  and  eftablifhed,  that  uo  mate- 
rial inconvenience  at  prefent  arifes  from  this  jurifdic- 
tion  ftill  continuing  in  the  ancient  channel.  And, 
ftiould  any  alteration  be  attempted,  great  confufion 
would  probably  arife,  in  overturning  long  eftablilhed 
forms,  and  new-modelling  a  courfe  of  proceedings  that 
has  now  prevailed  for  feven  centuries. 

The  eftabliihment  of  the  civil  law  procefs  in  all  the 
ecclefiaftical  courts  was  indeed  a  mafterpiece  of  papal 
difcernment,  as  it  made  a  coalition  impraflicable  be- 
tween them  and  the  national  tribunals,  without  mani- 
feft  inconvenience  and  hazard.  And  this  confideration 
had  undoubtedly  its  weight  in  caufing  this  meaiui-e  to 
be  adopted,  though  many  other  caufes  concurred.  In 
particular,  it  may  be  here  remarked,  that  the  Pandefts, 
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Ecclefi.ifti-  or  colleflioiis  of  civil  lav.-,  being  nrltUn  in  the  Latin 
cal  Court',  tongue,  and  rtfcrring  fo  much  to  the  will  of  the  prince 
'  .  and  his  delegated  officers  of  juftice,  fufficlently  recom- 
mended them  to  the  court  of  Rome,  exclufive  of  their 
jntrinlic  merit.  To  keep  the  laity  in  the  darkcll  ig- 
norance, and  to  monopolize  the  little  fcience  which 
then  exilled  entirely  among  the  monkilli  clergy,  were 
deep-rooted  principles  of  papal  policy.  And  as  the 
biihops  of  Rome  affected  in  all  points  to  mimic  the 
imperial  grandeur,  as  the  fpiritual  prerogatives  were 
moulded  on  the  pattern  of  the  temporal,  fo  the  canon 
laiv  procefs  was  formed  on  the  model  of  the  civil  law  ; 
the  prelates  embracing,  with  the  utmoft  ardour,  a  me- 
thod of  judicial  proceedings,  which  was  carried  on  in 
a  language_unknown  to  the  bulk  of  the  people,  ■which 
banilhed  the  intervention  of  a  jury  (that  bulwark  of 
Gothic  liberty),  and  ivhich  placed  an  arbitrary  power 
of  deciliou  in  the  brealt  of  a  fingle  man. 

The  proceedings  in  the  ecclefiallical  courts  are  there- 
fore regulated  according  to  the  prailice  of  the  civil  and 
canon  laws  ;  or  rather  to  a  mixture  of  both,  correiled 
and  new-modelled  by  their  own  particular  ufages,  and 
the  interpofition  of  the  courts  of  common  laiv.  For, 
if  the  proceedings  in  the  fpiritual  court  be  ever  fo  re- 
gularly confonant  to  the  rules  of  the  Roman  law,  yet 
if  they  be  manifeftly  repugnant  to  the  fundamental 
maxims  of  the  municipal  laivs,  to  \vhicli,  upon  prin- 
ciples of  found  policy,  the  ecclefiallical  procefs  ought 
in  every  ftate  to  conform  (as  if  they  require  two  wit- 
celTes  to  prove  a  faift,  where  one  will  fuffice  at  common 
law)  ;  in  fuch  cafes,  a  prohibition  will  be  aivarded 
againll  them.  But,  under  thefe  reftriftions,  their  or- 
dinary courfe  of  proceeding  is,  firll,  by  citation,  to 
call  the  party  injuring  before  them.  Then  by  /ihe/ (/:• 
bellus,  "  a  little  book"),  or  by  articles  drawn  out  in  a 
forjnal  allegation,  to  fet  forth  the  complainant's  ground 
of  complaint.  'I'o  this  fucceeds  the  defendant^ s  anfwer 
upon  oath  ;  when,  if  he  denies  or  extenuates  the  charge, 
they  proceed  Xo  proof s  by  witnefles  examined,  and  their 
depofitions  taken  down  in  writing  by  an  officer  of  the 
court.  If  the  defendant  has  any  circumftances  to  offer 
in  his  defence,  he  mull  alfo  propound  them  in  what  is 
called  his  defenjive  alleii^alion,  to  which  he  is  entitled  in 
his  turn  to  the  plciinl-ff''s  anfwer  upon  oath,  and  may 
from  thence  proceed  to  proofs  as  well  as  his  antagonilt. 
The  canonical  doftrine  of  purgation,  whereby  the  par- 
ties ivere  obliged  to  anfwer  upon  oath  to  any  matter, 
however  criminal,  that  might  be  objected  againft 
them  (though  long  ago  overruled  in  the  court  of 
chancery,  the  genius  of  the  Englilh  law  having  broken 
through  the  bondage  impofed  on  it  by  its  clerical 
chancellors,  and  afferted  the  doiflriiics  of  judicial  as  well 
as  civil  liberty),  continued  till  the  middle  of  the  lall 
century  to  be  upheld  by  the  fpiritual  courts  ;  when 
the  legislature  was  obliged  to  interpofe,  to  teach  them 
a  leffon  of  funilar  moderation.  By  the  llatute  of 
13  Car.  II.  c.  12.it  is  enacled,  that  it  fliall  not  be 
lawful  for  any  billiop,  or  ecclefiallical  judge,  to  ten- 
der or  adminiller  to  any  perfon  whatfoever,  the  oath 
ulually  called  the  oath  ex  officio,  or  any  other  oath 
whereby  he  may  be  compelled  to  confels,  accufe,  or 
purge  himfelf  of  any  criminal  matter  or  thing,  w  hereby 
he  may  be  liable  to  any  cenfure  or  punilhment.  When 
all  the  pleadings  and  proofs  are  concluded,  they  are  re- 


ferred to   the  confideration,  not  of  a  jury,  but  of  a  fin-  EcclefiaW- 
gle  judge  ;  who  takes  information  by  hearing  advocates  '^^^  Corpo- 
011  both  fides,  and  thereupon  forms  his  inlcr/oculory  dc-         m 
cree  or  definitive  fcniencc,   at  his  owni  difcretion,  from   Ecliinops 
which  there  generally  lies  an  appeal,  in  tlie  feveral  ftages  — — v        ' 
mentioned  in  the  articles  aliove  referred  to  ;  though,  it 
the  fame  l;e  not  appealed  from .  liim  in  1 5  days,  it  is  fi- 
nal, ijy  the  Itatute  25  Henry  VIII.  c.  19. 

But  the  point  in  which  thefe  jurifdiftions  are  the 
molt  defeclive,  is  that  of  enforcing  their  fentences  when 
pronounced  ;  for  \vhich  they  have  no  other  procefs 
but  that  of  excommunication ;  which  would  be  often 
defpifed  by  obltinate  or  protligate  men,  did  not  the 
civil   law   Itcp   in  with  its  aid.     See   E.xcommunica- 

TIOX. 

EccLF.stASTiCAL  Corporations,  are  wliere  the  mem- 
bers that  compofe  them  are  fpiritual  perfons.  They 
were  ererted  for  the  furtherance  of  religion  and  per- 
petu.ating  the  rights  of  the  church.  See  Corpora- 
tions. 

Ecclesiastical  State.     See  Ci^rgy. 

ECCLESIASTICUS,  an  apocryphal  book,  gene- 
rally bound  up  with  the  Scriptures ;  fo  called,  from  its 
being  read  in  the  church,  ecclefia,  as  a  book  of  piety 
and  inftruftion,  but  not  of  infallible  authority. 

The  author  of  this  book  was  a  Jew,  called  Jefus  the 
foil  of  Siracli.  The  Greeks  call  it  the  Wifdom  of  the 
fin  of  S track. 

ECCOPROTICS,  in  Medicine,  laxative  or  loofen- 
ing  remedies,  which  purge  gently,  by  foftening  the 
humours  and  excrements,  and  fitting  them  for  expul- 
fion. — The  word  is  compofed  of  the  Greek  particle  ex, 
and  xoirgo;,  excrement. 

ECDICI,  'Ex.^iKdi,  tmong  the  ancients,  patrons  of 
cities,  who  defended  their  rights,  and  took  care  of  the 
public  money.  Their  office  refembled  that  of  the  mo- 
dern f)Tidics. 

ECHAPE,  in  the  manege,  a  horfe  begot  between 
a  ftallion  and  a  mare  of  different  breeds  and  countries. 

ECHAPER,  in  the  manege,  a  gallicifm  ufed  in  the 
academies,  implying  to  give-  a  horfe  headf  or  to  put  on 
at  full  fpeed. 

ECHENEIS,  the  Remora.  See  Ichthyology 
Index. 

ECHEVIN,  in  the  French  and  Dutch  polity,  a 
magiftrate  elefted  by  the  inhabitants  of  a  city  or  tow-n, 
to  take  care  of  their  common  concerns,  and  the  de- 
coration and  cleanlinefs  of  the  city. 

At  Paris,  there  is  a  prevot  and  four  echevins ;  in 
other  towns,  a  mayor  and  echevins.  At  Amfterdam, 
there  are  nine  echevins ;  and  at  Rotterdam,  feven. 

In  France,  the  echevins  take  cognizance  of  rents, 
taxes,  and  the  navigation  of  rivei-s,  &c.  In  Holland, 
they  judge  of  civil  and  criminal  caufes ;  and  if  the  cri- 
minal confeffes  himfelf  guilty,  they  can  fee  their  fen- 
tence  executed  without  appeal. 

ECHINATE,  or  EcHiKATED,  an  appellation  given 
to  whatever  is  prickly,  thereby  refembling  the  hedge- 
hog. 

ECHINITES,  in  Natural  Hifiory,  the  name  by 
%vhich  authors  call  the  foflil  centronia,  frequently  foimd 
in  our  chalk  pits. 

ECHINOPHORA.     See  Botas^  Index. 

ECHINOPS.     See  Botam'  Index. 

ECHINUS, 
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ECHINUS,  a  genus  of  animals  belonging  to  the 
order  of  vermes  mollufca.  See  HelminTHOLOGY 
Index. 

Echinus,  in  ArcldteSiure,  a  member  or  ornament 
near  the  bottom  of  the  Ionic,  Corinthian,  and  Compo- 
fite  capitals. 

ECHITES.     See  Botaky  Index. 

ECHIUM,  viper's  BUGLOss.     See  Botany /Wf.r. 

ECHO,  or  EcCHO,  a  found  reflefted  or  reverberat- 
ed, from  a  folid,  concave,  body,  and  fo  repeated  to  the 
*See  ^Mu-ear*.  The  word  is  formed  from  the  Greek.  ii%«?, 
r'">  N   ^^-  found,  which  comes  from  the  verb  -nx^^i  P>'">- 

The  ancients  being  wholly  unacquainted  -svith  the 
true  caufe  of  the  echo,  afcribed  it  to  feveral  caufes  fuf- 
ficiently  ^vhimfical.  The  poets,  who  ^vere  not  the 
xvorll  of  their  philofophers,  imagined  it  to  be  a  perfon 
of  that  name  metamorpholcd,  and  that  flie  affefted  to 
take  up  her  abode  in  particular  places ;  for  they  found 
by  experience,  that  flie  Avas  not  to  be  met  with  in  all. 
(See  below,  Echo  in  fabulous  hi/lory.')  But  the  mo- 
derns, who  kno\v  found  to  confift  in  a  certain  tremor 
or  vibration  in  the  fonorous  body  communicated  to  the 
contiguous  air,  and  by  that  means  to  the  ear,  give  a 
more  confiflent  account  of  echo. 

For  a  tremulous  body,  ilriking  en  another  folid  bo- 
dy, it  is  evident,  may  be  repelled  without  deftroying 
Or  diminifhing  its  tremor  ;  and  confequently  a  found 
iTiay  be  redoubled  by  the  refilition  of  the  tremulous 
body,  or  air. 

But  a  fimple  refleftion  of  the  fonorous  air  is  not 
enough  to  folve  the  echo  :  for  then  every  plain  furface 
of  a  folid  hard  body,  as  being  fit  to  retieft  a  voice  or 
found,  would  redouble  it  ;  which  we.  find  does  not 
hold. 

To  produce  an  echo,  therefore,  it  fliould  feem  that 
a  kind  of  concameration  or  vaulting  were  neceflary,  in 
order  to  coUeft,  and  by  coUefling  to  heighten  and  in- 
creafe,  and  afterwards  retlefl,  the  found  ;  as  we  find  is 
the  cafe  in  reflefting  the  rays  of  light,  ^vhere  a  concave 
mirror  is  required. 

In  effeft,  a's  often  as  a  found  ftrikes  perpendicularly 
on  a  ■wall,  behind  whicli  is  any  thing  of  a  vault  or  arch, 
or  even  another  -parallel  \vall,  fo  often  will  it  be  rever- 
berated in  the  fame  line,  or  other  adjacent  ones. 

For  an  echo  to  be  heard,  therefore,  it  is  neceflary 
the  ear  be  in  the  line  of  rcfleiilion  :  for  the  perfon  who 
made  the  found  to  hear  its  echo,  it  is  neceflary  he  be 
perpendicular  to  the  place  which  reflefts  it  :  and  for  a 
manifold  or  tautological  echo,  it  is  neceffary  there  be 
a  number  of  avails,  and  vaults  or  cavities,  either  placed 
behind  or  fronting  each  other. 

A  fingle  arch  or  concavity,  &c.  can  fcarce  ever  flop 
and  reflect  all  the  found  ;  but  if  there  be  a  convenient 
difpofition  behind  it,  part  of  the  found  propagated  thi- 
ther, being  collefted  and  reflefted  as  before,  will  pre- 
fent  another  echo  :  or,  if  there  be  another  concavity, 
oppofed  at  a  due  diftance  to  the  former,  the  found  re- 
flefted  from  the  one  upon  the  other  will  be  tofled  back, 
again  by  this  latter,  &c. 

Many  of  the  phenomena  of  echoes  are  well  confider- 
ed  by  the  bifliop  of  Leighs,  &c.  who  remarks,  that  any 
found,  falling  either  direflly  or  obliquely  on  any  denfe 
body  of  a  fmooth,  whether  plain  or  arched,  fuperficies, 
IS  reflected,  or  echoes,  more  or  lefs.  The  furface,  lays 
lie,  mull  be  fmooth  5  otherwife  the  air,  by  reverbera- 
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tion,  will  be  put  out  of  its  regular  motion,  and  the 
found  thereby  broken  and  e.xtinguifhed.  He  adds,  that  " 
it  echoes  more  or  lei's,  to  (how,  that  wlien  all  things 
are  as  before  defcribed,  there  is  ftill  an  echoing,  thougli 
it  be  not  always  heard,  cither  becaufe  the  direft  lound 
is  too  weak  to  beat  quite  back  again  to  him  that  made 
it ;  or  that  it  does  return  to  him,  but  fo  weak,  that  it 
cannot  be  difcerned  ;  or  that  he  Hands  in  a  wrong  place 
to  receive  the  refletled  found,  which  pafles  over  his 
head,  under  his  feet,  or  on  one  fide  of  him  ;  and  which 
therefore  may  be  heard  by  a  man  (landing  in  the  place 
where  the  refleiled  foutid  does  come,  provided  no  in- 
terpofcd  body  intercepts  it,  but  not  by  him  that  firlt 
made  it. 

Echoes  may  be  produced  with  diflferent  circum- 
ftaiKTCs.  For,  I .  A  plane  obllacle  reflefts  the  found 
back  in  its  due  tone  and  loudnefs  ■,  alloAvance  being 
made  for  the  proportionable  decreafe  of  the  found,  ac- 
cording to  its  dillance. 

2.  A  convex  obftacle  reflefts  the  found  fome^vhat 
fmaller  and  fomewhat  quicker,  though  weaker,  than 
otherwife  it  would  be. 

3.  A  concave  ohAacle  echoes  back  the  found,  bigger, 
flower,  and  alio  inverted  ;  but  never  according  to  the 
order  of  words. 

Nor  does  it  feem  poflible  to  contrive  any  fingle  echo, 
that  (hall  invert  the  found,  and  repeat  backwards  ;  be- 
caufe, in  fuch  cafe,  the  word  lall  fpoken,  that  is,  which 
lall  occurs  to  the  obftacle,  mult  be  repelled  firll ;  which 
cannot  be.  For  where  in  the  mean  time  (hould  the 
firft  words  hang  and  be  concealed  ;  or  how,  after  Inch 
a  paufe,  be  revived,  and  animated  again  into  motion  > 

From  the  detenninate  concavity  or  archednefs  of 
the  reflefting  bodies,  it  may  happen  that  fome  of  them 
(hall  only  echo  back  one  determinate  note,  and  only 
from  one  place. 

4.  The  echoing  body  being  removed  farther  oS,  it 
reflefts  more  of  the  found  than  when  nearer  ;  which  is 
the  reafon  why  fome  echoes  repeat  but  one  fyllable, 
fome  one  ^vord,  and  fome  many. 

5.  Echoing  bodies  may  be  fo  contrived  and  placed, 
as  that  reflefting  the  found  from  one  to  the  other,  ei- 
ther direftly  and  mutually,  or  obliquely  and  by  fuc- 
ceflion,  out  of  one  found,  a  multiple  echo  or  many 
echoes  fliall  arife. 

Add,  that  a  multiple  echo  may  be  made,  by  fo 
placing  the  echoing  bodies  at  unequal  diftances,  that 
they  may  refleft  all  one  way,  and  not  one  on  the  other  -, 
by  which  means,  a  manifold  fuccelTive  found  will  be 
heard  ;  one  clap  of  the  hands,  like  many  ;  one  /la,  like 
a  laughter  ;  one  fingle  word,  like  many  of  the  fame 
tone  and  accent  ;  and  fo  one  viol,  like  many  of  tlie 
fame  kind,  imitating  each  other. 

Lartly,  Echoijig  bodies  may  be  fo  ordered,  that  from 
any  one  found  given,  they  fliall  produce  many  echoes 
different  both  as  to  tone  and  intenfion.  By  which 
means  a  mufical  room  may  be  fo  contrived,  that  not 
only  one  inftrument  playing  therein  fliall  ieem  many 
of  the  fame  fort  and  Cze,  but  even  a  concert  of  differ- 
ent ones,  only  by  placing  certain  echoing  bodies  lo, 
that  -^any  note  played  (hall  be  returned  by  them  in 
3ds,  ?ths,  and  8ths. 

Echo,  is  alio  ufed  for  the  place  where  the  repetition 
of  the  foLind  i<;  produced  or  heard. 

Echoes  are  dillinguiflied  into  divers  kinds,  viz. 

I.  Single, 
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Echo.  I .  Single,  which  return,  the  voice  but  once.   Whereof 

■-~v  feme  are  toriical,  which  only  return  a  voice  when  mo- 
dulated into  fome  particular  mufical  tone  :  Others, 
poly^fijllahical,  which  return  many  fyllablts,  words,  and 
feiitences.  Of  this  lad  kind  is  that  fine  echo  in  Wood- 
flock  park,  which  Dr  Plot  aiTuixs  us,  in  the  day  time, 
will  return  very  diftinftly  feventeen  lyllables,  and  in  the 
night  twenty. 

2.  Multiple,  or  taitlolotrical ;  uhich  return  fyUables 
and  words  the  lame  oftentimes  repeated. 

In  echoes,  the  place  where  the  Ipeaker  Hands  is  call- 
ed the  cf/7/ri//// />//««/irttOT,  and  the  objeiil  or  place  that 
returns  the  voice,  the  centrum  phonocampltcum. 

At  the  fepulchre  of  Metella,  wife  of  Craflus,  was  an 
echo,  which  repeated  what  a  man  faid  five  times. 
Authors  mention  a  tower  at  Cyzicus,  where  the  echo 
repeated  feven  times.  One  of  the  finell:  echoes  we  read 
of  is  that  mentioned  by  Barthius,  in  his  notes  on  Sta- 
tius's  Tlubais,  lib.  vi.  30.  wliich  repeated  the  words 
a  man  uttered  17  times  :  it  was  on  the  banks  ot  the 
Naha,  between  Coblentz  and  Bingcn.  Barthius  alfures 
us,  he  had  proved  ^vhat  he  writes  •,  and  had  told  1 7 
repetitions.  And  whereas,  in  common  echoes,  the  re- 
petition is  not  heard  till  fome  time  after  hearing  the 
■word  fpoke,  or  the  notes  fung;  in  this,  the  perfon  who 
fpeaks  or  fmgs  is  fcarce  heard  at  all  ;  but  the  repeti- 
tion moll  clearly,  and  always  in  furpriling  varieties  •,  the 
echo  feeming  fometimes  to  approach  nearer,  and  fonie- 
times  to  be  further  off.  Sometimes  the  voice  is  heard 
very  diiHnifly,  and  fometimes  fcarce  at  all.  One  hears 
only  one  voice,  and  another  ieveral  ;  one  hears  the 
echo  on  the  right,  and  the  other  on  the  left,  &c.  At 
Milan  in  Italy,  is  an  echo  which  reiterates  the  report 
of  a  pidol  i;6  times  ;  and  if  the  report  is  \'ery  loud,  up- 
wards of  60  reiterations  may  be  counted.  The  firll 
20  echoes  are  pretty  diftincf  j  but  as  the  noife  leems 
to  fly  away,  and  anfwer  at  a  greater  dillance,  the  re- 
iterations are  fo  doubled,  that  they  can  fcarce  be  count- 
ed. See  an  account  of  a  remarkable  echo  under  the 
article  Paisley. 

Echo,  in  ArclnteEiure,  a  term  applied  to  certain 
kinds  of  vaults  and  arches,  moft  commonly  of  the  el- 
liptic and  parabohc  figures,  ufed  to  redouble  founds, 
and  produce  artificial  echoes. 

Echo,  in  Poetn/,  a  kind  of  compofition  wherein  the 
laft  words  or  fyllables  of  each  verfe  contain  fome 
meaning,  which,  being  repeated  apart,  anfwers  to 
fome  queftion  or  other  matter  contained  in  the  verfe  ; 
as  in  this  beautiful  one  from  Virgil : 

Crudelis  mater  magis,  an  puer  improhus  ille? 
Improbus  ille  pucr,  crudelis  tu  quoque  mater. 

The  elegance  of  an  echo  confdls  in  giving  a  new  fenfe 
to  the  lall  words  ;  which  reverberate,  as  it  were,  the 
motions  of  the  mind,  and  by  that  means  affed;  it  with 
furprife  and  admiration. 

Echo,  in  fabulous  hirtory,  a  daughter  of  the  A'r 
and  Tellus,  who  chieSy  refided  in  the  vicinity  of  the 
Cephifus.  She  was  once  one  of  Juno's  attendants, 
and  became  the  confidant  of  Jupiter's  amours.  Her 
loquacity,  however,  difpleafed  Jupiter,  and  Ihe  was  de- 
prived of  the  power  of  fpeech  by  Juno,  and  only  per- 
mitted to  anfwer  to  the  queftions  which  were  put  to 
her.  Pan  had  formerly  been  one  of  her  admirers,  but 
ie  never  enjoyed   her  favours.     Echo,  after  fhc  had 
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been  punilhed  by  Juno,  fell  in  love  with  NarciflTus;  but  Hchometer 
being  defpifed  by  him,  pined  herfclf  to  death,  having         " 
nothing  but  her  voice  left. 

ECHOMETER,  among  muficians,  a  kind  of  fcale  ~ 
or  rule,  widi  fevcral  lines  tliereon,  ferving  to  meafure 
the  duration  and  length  of  founds,  and  to  find  their  in- 
tervals and  ratios. 

ECHOUERIES.     See  under  Trkhecus. 

ECKIUS,  JoHK,  an  eminent  and  learned  divine, 
profcffbr  in  the  univerfity  of  IngoUladt,  memorable 
for  the  oppofiuon  he  gave  to  Lutlicr,  Melandhon, 
Caralolladius,  and  other  leading  Protcllauts  in  Ger- 
many. He  wrote  many  polemical  tracts ;  and  amonff 
the  reft,  a  Manual  of  Cuntroverjics,  printed  in  1 535, 
in  which  he  difcourfes  upon  moft  of  the  heads  conteiltd 
between  the  Protellants  and  Papifts.  He  was  a  man 
of  uncommon  learning,  parts,  and  zeal,  and  died  in 
1543' 

ECLECTICS  (ecleSici^y  a  name  given  to  fome  an- 
cient philofophers,  who,  without  attacliing  them- 
felves  to  any  particular  /eft,  took  wliat  they  judged 
good  and  folid  from  each.  Hence  their  denomina- 
tion ;  which,  in  the  original  Greek,  fignifies,  "  that 
may  be  chofeu,"  or  "  that  choofes  ;"  of  the  verb 
w-Xiyu,  I  clioofe, — Laertius  notes,  that  they  were  alfo, 
for  the  fame  reafon  denominated  analogetici ;  but 
that  they  call  themfelves  Pliilaletlies,  i.  e.  lovers  of 
truth. 

The  chief  or  founder  of  the  ecleftici  was  one  Po- 
tamon  of  Alexandria,  who  lived  under  AuguJhis  and 
Tiberius ;  and  who,  weary  of  doubting  of  all  things- 
^vith  the  Sceptics  and  Pyrrhonians,  formed  the  ecledic 
fed  ;  ivhich  Voflius  calls  the  ecleBiiie. 

Towards  the  clofe  of  the  fecond  century,  a  feiTl 
arofe  in  the  Chrillian  church  under  the  denomination 
of  Eclefiics,  or  modern  Platonics.  They  profeiTed  to 
make  truth  the  only  objed  of  their  inquiry,  and  to 
be  ready  to  adopt  from  all  the  different  fyftems  and 
feds  fuch  tenets  as  they  thought  agreeable  to  it. — 
However,  they  preferred  Plato  to  the  other  philofo- 
phers, and  looked  upon  his  opinions  concerning  God, 
the  human  foul,  and  things  invifible,  as  conformable  to 
the  fpirit  and  genius  of  the  Chrillian  dodrine.  One  of 
the  principal  patrons  of  this  fyftem  was  Ammonius 
Saccas,  who  at  this  time  laid  the  foundation  of  that 
ieSi,  afterwards  diftinguilhed  by  the  name  of  the  new 
Platonics,  in  the  Alexandrian  fchool.  See  Ammonu^s 
and  Platonists. 

Eclectics  were  alfo  a  certain  fet  of  phyficians 
among  the  ancients,  of  whom  Archigcnes,  under  Tra- 
jan, was  the  chief,  who  feleded  frera  the  opinions  of 
all  the  other  feds  that  which  appeared  to  them  belt 
and  moft  rational  j  hence  they  are  called  ecleCiics,  and 
their  prefcriptions  medicina  ecleciica. 

ECLIPSE,  in  AJlronomy,  the  deprivation  of  the 
light  of  the  fun,  or  of  fome  heavenly  body,  by  the  in- 
terpofition  of  another  heavenlv  body  between  our  iiglit 
and  it.     See  Astronomy  Index. 

ECLIPTA,  in  Botanif,  a  genus  of  the  polygamia 
fuperfiua  order,  belonging  to  the  fyngene'ia  clafs  of 
plants.  The  receptacle  is  clulTy  ;  there  is  no  pappus, 
and  the  coroUula;  of  the  dilk  quadrifid. 

ECLIPTIC,  in  AjJronomy,  a  great  circle  of  the 
fphere,  fuppoied  to  be  drawn  through  the  miildle  of  the 
zodiac,  making  an  angle  with  the  equinodial  of  about 
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23*30',  which  is  the  fun's  gieateft  declination;  or, 
more  rtridlly  i'peaking,  it  is  that  path  or  way  among  the 
,  fixed  itars,  that  the  earth  appears  to  defcribe  to  an  eye 
placed  in  the  fun.     See  Astronomy  Index. 

Some  call  it  via  Sv/ts,  "  the  ^vay  of  the  fun ;"  becaufe 
the  fun  in  his  apparent  annual  motion  never  deviates 
from  it,  as  all  the  other  planets  do  more  or  lefs. 

•Ecliptic,  in  Geography,  a  great  circle  on  the  ter- 
redrial  globe,  not  only  anfwering  to,  but  falling  within, 
the  plane  of  the  celelHal  ecliptic.     See  Geooraphy. 

ECLOGUE,  in  Poetry,  a  kind  of  paftoral  cora- 
pofition,  wherein  ihepherds  are  introduced  corvverfing 
together.  The  word  is  formed  from  the  Greek  iKXoyn 
clioice ;  fo  that,  according  to  the  etymology,  eclogue 
fhould  be  no  more  than  a  feleft  or  choice  piece  ;  but 
cuftom  has  determined  it  to  a  farther  fignification,  viz. 
a  little  elegant  compolition  in  a  fimple  natural  ftyle  and 
manner. 

Idyllion  and  eclogue,  in  their  primary  intention,  are 
the  fame  thing  :  thus,  the  idyllia,  siSuAAioc,  of  Theocri- 
tus, are  pieces  wTote  perfedlly  in  the  fame  vein  with  the 
eclogce  of  Virgil.  But  cuftom  has  made  a  difference  be- 
tween them,  and  appropriated  the  name  eclogue  to  pieces 
wherein  (hepherds  are  introduced  fpeaking  :  idyllion,  to 
thofe  wrote  like  the  eclogue,  in  a  fimple  natural  ftyle, 
but  without  any  ihepherds  in  them. 

ECLUSE,  a  fmall  but  ftrong  town  of  the  Dutch 
Low  Countries,  in  the  county  of  Flanders,  with  a  good 
harbour  and  fluices.  The  Engliih  befieged  it  in  vain  in 
1405,  and  the  people  of  Bruges  in  1436.  But  the 
Dutch,  commanded  by  Count  Maurice  of  Naflau,  took 
it  in  1644.  It  is  defended  by  feveral  forts,  and  ftands 
near  the  fea.     E.  Long.  3.10.  N.  Lat.  50.  25. 

ECONOMY,  Political.  See  Political  Eco- 
nomy. 

ECPHRACTICS,  in  Medicine,  remedies  which  at- 
tenuate and  remove  obftruftions.  See  Attenuants, 
and  Deobstruests,  Materia  My.dica.  Index. 

ECSTASY.     See  Extasy. 

ECSTATICI,  E«5-«T/)toi,  from  e|(5->i^(,  /  am  entran- 
ced. In  antiquity,  a  kind  of  diviners  who  were  caft  into 
trances  or  ecftafies,  in  which  they  lay  like  dead  men, 
or  aileep,  deprived  of  all  fenfe  and  motion  •,  but,  after 
fome  time,  returning  to  themfelves,  gave  ftrange  rela- 
tions of  ^vhat  they  had  feen  or  heard. 

ECTHESIS,  in  church  hiftory,  a  confeflion  of 
faith,  in  the  form  of  an  edift,  publilhed  in  the  year  639, 
by  the  emperor  Heraclius,  with  a  view  to  pacify  the 
troubles  occafioned  by  the  Eutycbian  herefy  in  the 
eaftern  church.  However,  the  fame  prince  revoked  it, 
on  being  informed  that  Pope  Severinus  had  condemned 
it,  as  favouring  the  Monothelites ;  declaring  at  the  fame 
time,  that  Sergius,  patriarch  of  Conftantinople,  was 
the  author  of  it.  , 

ECTHLIPSIS,  aYnong  Latin  grammarians,  a  fi- 
gure of  profody,  whereby  the  m  at  the  end  of  a  word, 
when  the  follo^v^ng  word  begins  with  a  vowel,  is  elided, 
or  cut  off,  together  with  the  vowel  preceding  It,  for  the 
fake  of  the  meafure  of  the  verfe  :  thus  they  read  mult'' 
ille,  for  multum  ille. 

ECTROPIUM,  in  Surgery,  is  when  the  eyelids  are 
inverted,  or  retraced,  fo  that  thev  ihow  their  internal 
or  red  iurface,  and  cannot  fufficlently  cover  the  eye. 

ECTYLOTICS,  in  Pharmacy,  remedies  proper  for 
confuming  callofitLes. 


ECU,  or  Escu,  a  French  crown;  for  the  value  of      Ecu  ' 
which,  fee  Money.  'j 

EDAY,  one  of  the  Orkney  ides.  Is  about  five  miles     ^^ 
and  a  half  long,  and  about  h  mile  and  a  half  broad. 
It  has  feveral  good  harbours,  and  contains  about  600 
inhabitants. 

EDDA,  in  antiqultie?,  is  a  fyftem  of  the  ancient 
Icelandic  or  Rvmic  mythology,  containing  many  cu- 
rious particulars  of  the  theology,  philofophy,  and 
manners,  of  the  northern  nations  of  Europe ;  or  of 
the  Scandinavians,  who  had  migrated  from  Aiia,  and 
from  whom  our  Saxon  anceftors  were  defcended.  Mr 
Mallet  apprehends  that  it  was  originally  compiled, 
foon  after  the  Pagan  religion  was  aboUlhed,  as  a  courfe 
of  poetical  leftures,  for  the  ufe  of  fuch  yoimg  Ice- 
landers as  devoted  themfelves  to  the  profeffion  of  a 
fcnld  or  poet.  It  conlills  of  two  principal  parts ;  the 
Jirjl  containing  a  brief  fyftem  of  mythology,  properly 
called  the  Edda ;  and  xXiefecond  being  a  kind  of  art  of 
poetry,  and  caWtA/calda  or  poetics.  The  moft  ancient 
Edda  was  compiled  by  Soemund  Sigfuflbn,  iurnam- 
ed  the  Learned,  who  was  born  in  Iceland  about  the 
year  1057.  This  was  abridged,  and  rendered  more 
eafy  and  Intelligible  about  1 20  years  afterwards,  by 
Snorro  Sturlefon,  who  was  fupreme  judge  of  Iceland 
in  the  years  I  215  and  I  222;  and  it  was  publilhed  in 
the  form  of  a  dialogue.  He  added  alto  the  fecond 
part  in  the  form  of  a  dialogue,  being  a  detail  of  dif- 
ferent events  tranfafled  among  the  divinities.  The 
only  three  pieces  that  are  knoivn  to  remain  of  the  more 
ancient  Edda  of  Soemund,  are  the  Volulpa,  the  Hava- 
maal,  and  the  Runic  chapter.  The  Volulpa,  or  pro- 
phecy of  Vola  or  Fola,  appears  to  be  the  text,  on 
which  the  Edda  Is  the  comment.  It  contains,  in  two 
or  three  hundred  lines,  the  ^vhole  fyftem  of  mythology 
difclofed  in  the  Edda,  and  may  be  compared  to  the 
Sibylline  verfes,  on  accoiuit  of  its  laconic  yet  bold  ftyle, 
and  its  imagery  and  obfcurity.  It  Is  profelTedly  a  re- 
velation of  the  decrees  of  the  Father  of  nature,  and 
the  aftlons  and  operations  of  the  gods.  It  defcribes 
the  chaos,  the  formation  of  the  world,  with  Its  various 
Inhabitants,  the  fundlion  of  the  gods,  their  moft  fignal 
adventures,  their  quarrels  vrixh  Loke  their  great  ad- 
verfary,  and  the  vengeance  that  enfued  ;  and  con- 
cludes with  a  long  deicription  of  the  final  ftate  of  the 
univerfe.  Its  dilTolution  and  conflagration,  the  battle  of 
the  inferior  deities  and  the  evil  beings,  the  renova- 
tion of  the  world,  the  happy  lot  of  the  good,  and  the 
punilhment  of  the  vwcked.  The  Havamaal,  or  Sub- 
lime Difcourfe,  Is  attributed  to  the  god  Odin,  who  is 
fuppofed  to  have  given  thefe  precepts  of  wildom  to 
mankind ;  It  Is'  comprifed  in  about  1 20  ftanzas,  and  re- 
fembles  the  book  of  Proverbs.  Mr  Mallet  has  given  fe- 
veral extrafts  of  this  treatife  on  the  Scandinavian  ethics. 
The  Runic  chapter  contains  a  ftiort  fyftem  of  ancient 
magic,  and  efpecially  of  the  enchantments  wrought  by 
the  operation  of  Runic  chara£lers,  of  which  Mr  Mal- 
let has  alfo  given  a  fpecimen.  A  manufcrlpt  copy  of 
the  Edda  of  Snorro  is  preferved  in  the  library  of  the 
unlverfity  of  Upfal ;  the  firft  part  of  which  hath  been 
publilhed  with  a  Swedilh  and  Latin  verfion  by  M. 
Goranfon.  The  Latin  verfion  is  printed  as  a  fupple- 
ment  to  M.  Mallet's  Northern  Antiquities.  The  firll 
edition  of  the  Edda  was  publilhed  by  Refenlus,  pro- 
f^iTor  at  Copenhigen,  in  a  large  quarto  volume,  in  the 
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3'ear  1665  ;  containinfj  the  text  of  tlie  Edda,  ;i  Latin 
tranllation  by  an  Icelandic  pricll,  a  Danilli  verfion, 
and  various  readings  from  diSerent  MSS.  M.  Mallet 
has  alfo  given  an  Englifli  tranllation  of  the  (irll  part, 
accompanied  with  remarks  j  from  which  we  learn,  that 
the  Edda  teaches  the  doftrine  of  the  Supreme,  called 
the  Univerfal  Fnthci;  and  Odin,  who  lives  for  ever,  go- 
verns all  his  kingdom,  and  diiefts  the  great  things  as 
well  as  the  fmall ;  who  formed  the  heaven,  earth,  and 
air  ;  made  man,  and  gave  him  a  fpirit  or  ioul,  which 
fliall  live  after  the  body  Ihall  have  mouldered  away  ; 
and  then  all  the  jufl;  fliall  dwell  with  him  in  a  place  Gimlc 
or  Vingo/f,  the  palace  of  friendlhip  ;  but  \vicked  men 
fliall  go  to  Hela,  or  death,  and  from  thence  to  Nillheim, 
or  the  abode  of  the  wicked,  which  is  below  in  the  ninth 
%vorld.  It  inculcates  alfo  the  belief  of  feveral  interior 
gods  and  goddefles,  the  chief  of  whom  is  Frigga  or 
Frea,  i.  e.  ladi/,  meaning  hereby  the  earth,  >vho  was 
the  fpoufe  of  Odin  or  the  Supreme  God  ;  whence 
we  may  infer  that,  according  to  the  opinion  of  thefe 
ancient  philofophers,  this  Odin  was  the  aftive  prin- 
ciple or  foul  of  the  world,  which  uniting  itfelf  with 
matter,  had  thereby  put  it  into  a  condition  to  pro- 
duce the  intelligences  or  inferior  gods,  and  men  and 
all  other  creatures.  The  Edda  likewlfe  teaches  the 
e.^irtence  of  an  evil  being  called  Loke,  the  calumnia- 
tor of  the  gods,  the  artificer  of  fraud,  who  furpalTes 
all  other  beings  in  cunning  and  perfidy.  It  teaches 
the  creation  of  all  things  out  of  an  abyfs  or  chaos  ; 
the  final  deftruftion  of  the  world  by  fire  ;  the  abforp- 
tion  of  the  inferior  divinities,  both  good  and  bad,  into 
the  bofom  of  the  grand  divinity,  from  whom  all  things 
proceeded,  as  emanations  of  his  eflfence,  and  who  will 
fnrvive  all  things )  and  the  renovation  of  the  earth  in 
an  improved  ftate. 

EDDISH,  or  Eadish,  the  latter  pafturc  or  grafs 
that  comes  after  mo\ving  or  reaping  5  otherivife  called 
eagrafe  or  earflj,  and  etc/i. 

EDDOES,  or  Edders,  in  Botany,  the  American 
■name  of  the  Arum  efculentum. 

EDDY  (Saxon),  of  ed  "  backward,"  and  ea 
*'  water,"  among  feamen,  is  where  the  water  runs 
back  contrary  to  the  tide  ;  or  that  which  hinders  the 
free  paflage  of  the  dream,  and  fo  caufes  it  to  return 
again.  That  eddy  water  which  falls  back,  as  it  were, 
on  the  rudder  of  a  lliip  under  fail,  the  feamen  call  the 
dead  water. 

Eddy  Wind  is  that  which  returns  or  is  beat  back 
from  a  fail,  mountain,  or  any  thing  that  may  hinder 
its  paflage. 

EDELINCK,  Gerard,  a  famous  engraver,  bom 
at  Antwerp,  where  he  Avas  inftrufted  in  drawing  and 
engraving.  He  fettled  at  Paris,  in  the  reign  oi 
Louis  XIV.  who  made  him  his  engraver  in  ordinary, 
Edelinck  was  alfo  counfellor  in  the  Royal  Academy 
of  Painting.  His  works  are  particularly  efleemed  for 
the  neatnefs  of  the  engraving,  their  brilliant  caft,  and 
the  prodigious  eafe  apparent  in  the  execution ;  and 
to  this  facility  is  owing  the  great  number  of  plates 
we  have  ot  his  •,  among  ^vhich  are  excellent  portraits 
of  a  great  number  of  illuftrious  men  of  his  time. 
Among  the  mod  admired  of  his  prints,  the  fol- 
lowing may  be  fpecified  as  holding  the  chief  place. 
1 .  A  battle  between  four  horfemen,  with  three  figures 
i-ving  llaln  upon  the  ground,  from  Leonardo  da  Vinci. 
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2.  A  holy  family,  with  Elizabeth,   St  John,   and  two      Eilen 
angels,  from  the  famous  piflure  of  Raphael  in  the  king  Ij. 

of  France's  coUcftion.  The  firft  impreliions  arc  before  "'  ^', 
the  arms  of  M.  Colbert  were  added  at  the  bottom  of 
the  plate  ;  the  fecond  are  with  the  arms  ;  and  in  the 
third  the  arms  arc  taken  out,  but  the  place  v.here  they 
had  been  inferted  is  very  perceptible.  3.  Mary  Mag- 
dalen bewailing  her  fins,  and  trampling  upon  the  riches 
of  the  world,  from  Le  Brun,  The  firil  imprellions  arc 
without  the  narrow  border  which  lurrounds  the  print. 
4.  Alexander  entermg  into  the  tent  of  Darius,  a  large 
print  on  two  plates,  from  Le  Brun.  This  engraving 
belongs  to  the  three  battles,  and  triumphal  entry  ot 
Alexander  into  Babylon,  by  Glrard  Audran,  and 
completes  the  fet.  The  fird  iinprefllons  have  the 
name  of  Goyton  the  printer  at  the  bottom.  5.  Alex- 
ander entering  into  the  tent  of  Darius  (finllhed  by 
P.  Drevet),  from  Peter  Mlgnard.  Edellnck  died  in 
1707,  in  an  ad%'anced  age,  at  the  Hotel  Royal  at  the 
Gobelins,  where  he  had  an  apartment.  He  had  a 
brother  named  'John,  who  \vas  a  Ikilful  engraver,  but 
died  young. 

EDEN,  (Mofes)  the  name  of  a  country,  %vith  a 
garden,  in  which  the  progenitors  of  mankind  uere 
lettled  by  God  himlelf :  The  term  denotes  pleafure 
or  delight.  It  would  be  endlefs  to  recount  the  fe- 
veral opinions  concerning  its  fituation,  fome  of  them 
very  wild  and  extravagant.  Mofes  fays,  that  "  a  ri- 
ver went  out  of  Eden  to  water  the  garden,  and  from 
thence  it  was  parted  and  became  into  four  heads." 
This  river  is  fuppofed  to  be  the  common  channel  of 
the  Euphrates  and  Tigris,  after  their  confluence  •, 
which  parted  again,  below  the  garden,  into  two  dif- 
ferent channels  •,  fo  that  the  t\vo  channels  before,  and 
the  other  two  after  their  confluence,  conflltute  the 
heads  mentioned  by  Mofes.  Which  will  determine 
the  fituation  of  the  garden  to  have  been  in  the  fouth 
of  Mefopotamia,  or  in  Babylonia.  The  garden  was 
alfo  called  ParaJife  ,■  a  term  of  Perfic  original,  denot- 
ing a  garden.     See  Paradise. 

EDGINGS,  in  Gardening,  the  feries  of  fmall  but 
durable  plants  fet  round  the  edges  or  borders  of  flower 
beds,  &c.  The  beft  and  moft  durable  of  all  plants  for 
this  ufe  is  box  •,  which,  if  well  planted  and  rightly  ma-  ■ 
naged,  will  continue  in  Ifrength  and  beauty  for  many 
years.  The  feafons  for  planting  this  are  the  autiunn, 
and  very  early  in  the  fpring  :  and  the  bell  fpecles  for 
this  purpofe  is  the  dwarf  Dutch  box. 

Formerly,  it  was  alfo  a  very  common  prafllce  to 
plant  borders,  or  edgings,  of  aromatic  herbs ;  as  thyme, 
favory,  hylTop,  lavender,  and  the  like  :  but  thefe  are 
all  apt  to  gro\v  woody,  and  to  be  in  part,  or  \vholly, 
deftroyed  in  hard  winters.  Daifies,  tlirift,  or  lea  july- 
floiver,  and  chamomile,  are  alfo  ufed  by  fome  for  this 
purpofe  ;  but  they  require  yearly  tranfplantlng,  and  a 
great  deal  of  trouble,  tlfe  they  gro^v  out  of  form  ;  and 
they  are  alfo  fubjeft  to  perilh  in  very  hard  feafons. 

EDHILING,  Edhilingus,  an  ancient  appellation 
of  the  nobility  among  the  Anglo-Saxons. 

The  Saxon  nation,  fays  Nithard  (Hift.  lib.  iv.)  is 
divided  into  three  orders  or  claiTes  of  people  ;  the  ed/it- 
lingi,  x\v:frHingi,  and  the  /a-zzi;  which  fignify  the  no- 
bility, tlie  freemen,  and  the  vaffals  or  (laves. 

Inllead  of  editiling,  we  fometimes  meet  with  at/icling, 

or  cEtlicling  5  which  appellation  ^vas  likewife  given  to 
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the  king's  fon,  and  the  prefumptive  heir  of  the  crowii. 
See  Athkling. 

EDICT,  in  matters  of  polity,  an  order  or  inftru- 
ment,  figned  and  fealed  by  a  prince,  to  ferve  as  a  law 
to  his  fubjefts.  We  find  frequent  mention  of  the  edifts 
of  the  prartor,  the  ordinances  of  that  officer  in  the 
Roman  law.  In  the  French  \z\v,  the  edidls  are  of  fe- 
veral  kinds  :  forae  importing  a  new  laiv  or  rec^ulation  ; 
others,  the  ereflion  of  new  offices  ;  eftablifhnients  of 
duties,  rents,  &c. ;  and  fometimes  articles  of  pacifica- 
tion. In  France,  ediiSs  are  much  the  fame  as  a  pro- 
clamation is  with  us  :  but  with  this  difference,  that  the 
former  have  tlie  authority  of  a  laiv  in  themfelves,  from 
the  power  wliich  illues  them  forth  ;  whereas  the  latter 
are  only  declarations  of  a  law,  to  which  they  refer,  and 
have  no  poiver  in  themfelves. 

EDILE,  or  iEniLE.     See  ^dile. 

EDINBURGH,  a  city  of  Mid-Lothian  in  Scot- 
land, fituated  in  W.  Long.  3°,  and  N.  Lat.  ^6",  near 
the  fouthem  bank  o(  tlie  river  Forth. — The  origin  of  the 
name,  like  that  of  moft  other  cities,  is  very  uncertain. 
Some  imagine  it  to  be  derived  from  Eth,  a  fuppofed 
king  of  the  Pifts  ;  others  from  Edwin,  a  Saxon  prince 
of  Northimiberland,  ^vlio  overran  the  i>.  hole  or  greateft 
part  of  the  territories  of  the  Pifls  about  the  year  617  ; 
while  others  choofe  to  derive  it  from  two  Gaelic 
Vv'ords  Dun  Edin,  fignifying  the  face  of  a  hill.  The 
name  Kdinhurgh  itlelf,  hov/ever,  feems  to  have  been 
unknown,  in  the  time  of  the  Romans.  The  moft  an- 
cient title  by  wh.ich  we  find  this  city  diftinguiffied  is 
that  of  Cajlelh  Mi/nrid  j4gned ;  which,  in  tlie  Britlfh  lan- 
guage, fignifies  "  the  fortrefs  of  tlie  hill  of  St  Agnes." 
Afterwards  it  was  named  Cajlrum  Puellarum,  becaufe 
the  Piflilh  princeffcs  were  educated  in  the  callle  (a  ne- 
ceffary  proteftion  in  thofe  barbarous  ages)  till  they 
were  married. — The  ages  in  wliich  thefe  names  were 
given  cannot  indeed  now  be  exaftly  afcertained  :  but 
the  town  certainly  cannot  boaft  of  very  great  antiquity; 
fince,  as  Mr  Whittaker  informs  us,  the  celebrated  King 
Arthur  fought  a  battle  on  the  fpot  where  it  is  fituated 
towards  the  end  of  the  fifth  century. 

The  Romans,  during  the  time  they  held  the  domi- 
nion of  part  of  this  ifland,  divided  their  poiTeflions  into 
fix  provinces.  The  moft  northerly  of  thefe  was  called 
Vahntia,  %vhich  comprehended  all  the  fpace  between 
the  walls  of  Adrian  and  Sevekus.  Thus,  Edinburgh, 
lying  on  the  very  outiklrts  of  that  pro's-ince  wliich  -ivas 
moft  expofed  to  the  ravages  of  the  barbarians,  became 
perpetually  fubjeft  to  wars  and  de\-aftations  j  by  means 
of  ^vhich,  the  time  of  its  firft  foundation  cannot  now  be 
gueffed  at. 

The  caftle  is  certainly  very  ancient.  It  continued 
in  the  hands  of  the  Saxons  or  Engliffi  firom  the  inva- 
fion  of  Ofta  and  Ebufa  in  the  year  45  2  till  the  defeat 
of  Egfrid  king  of  Northimiberland  in  685  by  the  Pitts, 
who  then  repoffefied  themfelves  of  it.  The  Saxon 
kings  of  Northumberland  reconquered  it  in  the  ninth 
century ;  and  it  was  retained  by  their  fucceifors  till 
the  year  956,  when  it  was  given  up  to  Indulphus 
king  of  Scotland.  In  1 093  it  was  unfuccefsfully  be- 
fieged  by  the  ufurper  Donald  Bane.  Whether  the  city 
was  at  that  time  founded  or  not  is  tmcertain.  Mofl 
probably  it  was  :  for  as  protedlion  from  violence  was 
necelTary  in  thofe  barbarous  ages,  the  caftle  of  Edin- 
btirgh  could  not  fail  of  being  aa  inducement  to  many 
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people  to  fettle  in  its  neighbourhood  ;  and  thus  theliJirVingK 
city  would  gradually  be  founded  and  increafe. — In  » 
1 1 28,  King  David  I.  founded  the  abbey  of  Holy- 
roodhoufe,  for  certain  canons  regular :  and  granted 
them  a  charter,  in  which  he  ftyled  the  tovra  Burgo  meo 
de  Edwinefhurgh,  "  my  borough  of  Edinburgh."  By 
the  fame  charter  he  granted  thefe  canons  40  {hillings 
yearly  out  of  the  to'5\'n  revenues ;  and  likewife  48  flul- 
lings  more,  from  the  fame,  in  cafe  of  the  failure  of  cer- 
tain duties  payable  from  the  king's  revenue  5  and  like- 
wife  one  half  of  the  tallow,  lard,  and  hides,  of  all  the 
beafts  killed  in  Edinburgh.  , 

In  1 174,  the  caftle  of  Edinburgh  was  funendered  toCaftie  fur- 
Henrv  II.  of  England,  in  order  to  purchafe  the  liberty  f*'''"^'^''  *<> 
of  King  William  I.  who  had  been  defeated  and  takeu^'"'^"^!'*- 
prifoner  by  the  Englifti.      But  when  William  recovered 
liis   liberty,  he   entered   into   an   alliance  uith  Henry, 
and  married  his  coufin  Ermengarde  j   upon  which  the 
caftle  was  reftored  as  part  of  the  queen's  dower. 

In  1 215,  this  city  was  firft  diftinguillied  by  having  a 
parliament  and  provincial  fynod  held  in  it. — In  I  296, 
the  caftle  was  befieged  and  taken  by  Edward  I.  of 
England;  but  was  recovered  in  1313  by  Randolph  earl 
of  Moray,  \v\ia  was  afterwards  regent  of  Scotland  du. 
ring  the  minority  of  King  David  II.  At  laft  King 
Robert  deftroyed  this  fortreis,  as  well  as  all  others  in 
Scotland,  left  they  ftiould  aft'ord  Ihelter  to  the  Englifti 
in  any  of  their  after  incurfions  into  Scotland. —  It  lay 
in  ruins  for  a  confiderable  number  of  years  ;  but  was 
after^vards  rebuilt  by  Edward  III.  of  England,  who 
placed  a  ftrong  gai'iifon  in  it. 

In  1 3  41  it  was  reduced  by  the  following  ftratagem. 
A  man  pretending  to  be  an  Engliili  merchant,  came 
to  the  governor,  and  told  him  that  he  had  on  board  his 
fliip  in  the  Forth  fome  wine,  beer,  bifcuits,  &c.  which 
he  would  fell  him  on  very  reafonable  terms.  A  bargain 
being  made,  he  promifed  to  deliver  the  goods  next 
morning  at  a  very  reafonable  rate  :  but  at  the  time  ap- 
pointed, twelve  men,  difguifed  in  the  habit  of  failors, 
entered  the  caftle  with  the  goods  and  fuppofed  mer- 
chant :  and  having  inftantly  killed  the  porter  and  cen- 
tinels,  Sir  William  Douglas,  on  a  preconcerted  fignal, 
ruftied  in  with  a  band  of  armed  men,  and  quickly  made 
himfelf  mafter  of  the  place,  after  having  cut  moft  of  the 
garrifon  in  pieces.  ^ 

The  year  1 43  7  is  remarkable  for  the  execution  of  Cruel  eie. 
the  earl  of  Athol  and  his  accomplices,  who  had  a  con-  c"t'on  of 
cern  in  the  murder  of  James  I.     The  crime,  it  muft  ■  ^g^".f 
be  or.ned,  was  execrable;  but  the  punifhment  was  al-jajneji, 
together  fliocking  to  humanity.     For  three  days  fuc- 
ceflively  the  aifaffms  were  tortured  by  putting  on  their 
heads  iron  crowns  heated    red    hot,    diflocating    their 
joints,  pinching  their  fleili  with  red  hot  pinchers,  and 
carrying  them  in  that  dreadful  fituation  through   the 
ftreets  upon  hurdles.     At  laft  an  end  was  put  to  their 
fufferings,  by  cutting  them  up   alive,  and  fending  the 
parts  of  their  mangled  bodies  to  the  principal  to^vns  of 
the  kingdom.  j 

About  the   end  of  the  1 4th  century  it  was  coftom-  Edinburgh 
ary  to  confider  Edinburgh  as  the  capital  of  the  king-''^'^?"'j"J.'^' 
dom.     The  town  of  Leith,  ivith  its  harbour  and  mills,  j^-^^^^j^ 
had  been  beftowed  upon  it  by  Robert  I.  in  1329;  and 
his  grandfon  John    earl  of   Carrick,    who    aftenvards 
afcended  the  throne  by  the  name  of  Robert  III.  con- 
ferred upon  all  the  burgefles  the  fingular  privilege  of 

building 
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Eiliriliurgh.  building  lioufes  in  the  caflle,  upon  the  fole  condition 
' '  »  '  that  they  ihould  be  perfons  of  good  fame  j  which  we 
muft  undoubtedly  confider  as  a  proof  that  the  number 
of  thefe  burgefles  was  at  that  lime  very  fmall.  In 
1 46 1,  a  very  confiderable  privilege  was  conferred  on 
the  city  by  Henry  VL  of  England  when  in  a  Hate  of 
exile  5  viz.  that  its  ii^habitants  fliould  have  liberty  to 
trade  to  all  the  Englilh  ports  on  the  fame  terms  >vith 
the  city  of  London.  This  extraordinary  privilege  was 
bellowed  in  confequence  of  the  kindnefs  with  which 
that  king  was  treated  in  a  vifit  to  the  Scottilh 
monarch  at  Edinburgh  ;  but  as  Henry  was  never  re- 
flored,  liis  gratitude  was  not  attended  with  any  bene- 
fit to  this  city.  From  this  time,  however,  its  privi- 
leges continued  to  be  increafed  from  various  caufes. 
In  1482  the  citizens  had  an  opportunity  of  libe- 
rating King  James  from  the  opprefTion  of  his  nobles, 
by  whom  he  had  been  imprifoned  in  the  caille.  On 
this  account  the  provoft  was  by  that  monarch  made 
hereditary  high  Iheriff  within  the  city,  an  office  which 
he  continues  ftill  to  enjoy.  The  council  at  the 
fame  time  were  invelled  with  the  power  of  making 
■laws  and  llatutes  for  the  government  of  the  city  ;  and 
the  trades,  as  a  tellimony  of  the  royal  gratitude  for 
their  loyalty,  received  the  banner  kno\\'n  by  the  name 
of  the  B/ue  Blanket ;  an  eniign  formerly  capable  of 
producing  great  commotions,  but  which  has  not  now 
been  difplayed  for  many  years  pall.  However,  it  ftill 
exifts ;  and  the  convener  of  the  trades  has  the  charge 
of  keeping  it. 

It  was  not  long  after  the  difcovery  of  America  that 
the  venereal  difeafe,  imported  from  that  country,  made 
its  way  to  Edinburgh.  As  early  as  1497,  only  five 
years  after  the  voyage  of  Columbus  we  find  it  looked 
upon  as  a  moft  dreadful  plague  ;  and  the  imhappy  per- 
fons affected  with  it  were  feparated  as  eft'eclually  as  pof- 
fible  from  fociety.  The  place  of  their  exile  was  Inch- 
keith,  a  fmall  iiland,  near  the  middle  of  the  Forth  ; 
which,  fmall  as  it  is,  has  a  fpring  of  frefli  ivatcr,  and 
now  affords  pafture  to  fome  fheep. 

By  the  overthrow  of  James  IV.  at  the  battle  of 
Flowden,  the  city  of  Edinburgh  was  overwhelmed 
with  grief  and  confufion,  that  monarch  having  been 
attended  in  his  unfortunate  expedition  by  the  earl  of 
Angus,  then  provoft,  with  the  reft  of  the  magiftrates, 
and  a  number  of  the  principal  inhabitants,  moft  ot 
whom  perifhed  in  the  battle.  After  this  difafter,  the 
inhabitants  being  alarmed  for  the  fafety  of  their  city, 
it  was  eni'.fted  that  every  fourth  man  ftiould  keep 
v.atch  at  night  ;  the  fortifications  of  the  town  were 
renewed,  the  wall  being  alfo  extended  in  fuch  a  man- 
ner as  to  enclole  the  Grafsmarket,  and  the  field  on 
which  Heriot's  Hofpital,  the  Grey  Friars  Church,  and 
Charity  Workhoufe,  ftand.  On  the  eaft  fide  it  was 
made  to  enclofe  the  College,  Infirmary,  and  High 
School ;  after  which,  turning  to  the  north,  it  met  the 
old  wall  at  the  Netherbo^v  port.  After  this  alarm  was 
over,  the  inhabitants  w'ere  gradually  relieved  from  the 
trouble  of  watching  at  night,  and  a  certain  number  of 
militia  appointed  to  prevent  difturbances ;  who  con- 
tinue to  this  day,  and  are  known  bv  the  name  of 
the  Town  Guard.  Before  thefe  new  enclofures,  moft  of 
the  principal  people  lived  in  the  Cowgate  ivitliout  the 
wall  ;  and  the  burying   place   was   fituated  where  the 
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Parliament  Clofe  now  is.  In  our  days  of  peace,  whenEdinbiirgli- 
no  alarm  of  an  enemy  is  at  all  probable,  great  part  of  ^■~"'"' 
the  walls,  with  all  the  gates,  have  been  taken  down^ 
and  the  city  laid  quite  open,  in  order  to  afford  more 
ready  paflage  to  the  great  concoiu'fe  of  people  with 
whom  the  llreet  is  daily  filled.  But  at  the  period 
^ve  ipcak  of,  not  only  were  the  inhabitants  much  lefs 
numerous  by  reafon  of  the  (mall  extent  of  the  city, 
but  it  was  depopulated  by  a  dreadful  plague  ;  lo  that, 
to  ftop  if  polfible  the  progrefs  of  the  infedlon,  all 
houfes  and  (hops  were  fimt  up  for  14  days,  and  ibnie 
where  infected  pcrions  had  died  were  pulled  down  al- 
together, ff 

In  1504,  the  traft  of  groimd  called  tlie  Burroug/tEtccX  o:.    \ 
Muir  was  totally  overgrown  with  wood,   though  nowwooclcn 
it  affords  not   the   fmalleft   veftige   of  having   been  jn*^o"'"^' 
fuch  a  ftate.     So  great  was  the  quantity  at  that  lime, 
however,  that  it  was  enafted  by  the  town  council,  tliat 
whoever   inclined   to   purchafe  as   much   wood   as  was- 
futhcient  to  make  a  new   front   for  their   houfc,   might 
extend   it   feven   feet   into   the   ftreet.     Thus  the  city 
^\"as  in  a  lliort  time  filled  with  houfes  of  wood  infteail 
of  Hone  ;  by  which,  befidcs  the  inconvenience  of  hav- 
ing  the   ftreet    narrowed   14   feet,    and  the   beauty  of 
the  whole  entirely  marred,  it  became   much   more   lia- 
ble to  accidents  by  fire  :   but  almoft  all   thefe    are   now 
pulled  down  ;  and  in  doing  this  a  fingular  tafte  in  the 
mafonry  which  fupported  them  is  faid  to  have  been  dil- 
Govcredi  '  „ 

In  1542,  a  war  with   England  having    commenced  Edinhurph 
through  the  treachery  of  Cardinal  Beaton,  an  Englilh  ilfftroyt'l 
fleet  of  200  fail  entered  the  Forth  ;  and  having  landed  °.J  'J".^ 
their   forces,  quickly  made   themfelves   mafters  ot  tlie      " 
towns  of  Leith  and  Edinburgh,     They  next   attacked 
the  caftle,  but  wtre  repulfed  from  it  i\'ith  lofs ;  and  by 
this  they  were  fo  enraged,  that  they  not  only  deftroyed 
the  to^vns  of  Edinburgh  and  Leith,   but  laid  wafte  the 
country  for  a  great  way  round. — 'i'hefe  towns,    how- 
ever, fpeedily  recovered  from  their  ruinous  ftate  ;  and, 
in  1547,   Leith  was  again  burned  by  the  Englilh  after 
the  battle  of  PInkey,  but  Edinburgh  was  fpared. 

Several  difturbances  happened  in  this  capital  at  the 
time  of  the  Reformation,  of  which  an  account  is  given 
under  the  article  Scotland  ;  but  none  of  thefe  greatly 
affected  the  city  till  the   year   1570,    at   which    time 
there  was  a  civil  war  on  account  of  Qj  Mary's  forced  re- 
fignation.     The  regent,  who  was  one  of  the  contending 
parties,  bought  the  caftle  from  the  perfidious  governor 
(Balfour)  for   5000I.   and   the   priory  of  Pittenwcem. 
He  did  not,  however,  long  enjoy  the  fruits  of  this  in- 
famous bargain.      Sir  W^illiam  Kirkaldy,  the  new  go- 
vernor, a  man  of  great  integrity  and  bravery,  declared 
for  the  queen.      The  city  in  the  mean  time  was  fome- 
times  in  the  hands  of  one  party  and  iometimes  of  ano- 
ther ;    during  which   contentions,    the   inhabitants,   as        ,(, 
may  eafily  be   imagined,  fuffered  extremely.     In  thesiepe  of  the 
year  I  ^70   above   mentioned,  Q^ueen  Elizabeth   fent  af^aftle  in 
body  of  1 000  foot  and  500  horfe,  under  the  command '^"■''"•^''' 
of  sir  William  Drury,  to.  aftift  the  king's  party.     Thc^'ji^jg 
caftle   ivas  fummoned  to  furrendcr ;   and   feveral   fliir- 
mifiies   happened   during   the   fpace   of   two   years,    in 
^vhlch  a  kind  of  predatory  war  was  carried  on.      At 
laft  a  truce  was  agreed  ou  till    the   month    of  January 
1573  J  and  this  opportunity  the  earl  of  Morton,  now 
3  T   2  teg  ■- 
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EnlnViurgli  regent,  mude  ufe  of  to  build  two  bulwarks   acrofs   the 
'       *   '    '  high  rtreet,   nearly  oppolite  to  the  tolbooth,  to  defend 
the  city  frotn  the  tire  of  the  caltle. 

On  the  firrt  of  January,  early  in  the  morning,  the 
governor  began  to  cannonade  the  city.  Some  of  the 
cannon  were  pointed  againlt  the  filh-market,  then 
held  on  the  high  ftreet ;  and  the  bullets  falling  among 
the  fifties,  fcattered  them  about  in  a  furpriling  manner, 
and  even  drove  them  up  fo  high  in  the  air,  that  they 
fell  down  upon  the  tops  of  the  houfes.  This  unufual 
fpeftacle  having  brought  a  number  of  people  out  of 
their  houfes,  fome  of  them  were  killed  and  others 
dangeroully  wounded.  Some  little  time  afterwards, 
feveral  houfes  were  fet  on  fire  by  fliot  from  the  caftle, 
and  burned  to  the  ground  ;  which  greatly  enraged  the 
people  againft  the  governor.  A  treaty  was  at  lall  con- 
cluded between  the  leaders  of  the  oppofite  faftions  ; 
but  Kirkaldy  refufed  to  be  comprehended  in  it.  The 
regent  therefore  folicited  the  alhftance  of  Q^ueen  Eli- 
zabeth, and  Sir  William  Drury  was  again  lent  into 
Scotland  with  1500  foot  and  a  train  of  artillery.  The 
caftle  was  now  befieged  in  form,  and  batteries  ralfed 
againft  it  in  different  places.  The  governor  defended 
himfelf  \vith  great  bravery  for  33  days  ;  but  finding 
moft  of  the  fortifications  demolilhed,  the  well  choked 
up  v\-ith  rubbllh,  and  all  fupplies  of  water  cut  off,  he 
was  obliged  to  furrender.  The  Englilh  general,  iu 
the  name  of  his  miftrefs,  promifed  him  honourable 
treatment  ;  but  the  queen  of  England  Ihamefully  gave 
him  up  to  the  regent,  by  whom  he  was  hanged. 

Soon  after  this,   the  fpirit  of  fanaticifm,   which  fuc- 
ceeded  the  Reformation,   produced  violent  commotions, 
not  only  in  Edinburgh,   but  through  the   whole   king- 
dom.    The  foundation  of  thefe  difturbances,   and  in- 
deed of  moft  others  which  have  ever  happened  in  Chri- 
ftendom   on   account  of  religion,   was   that   pernicious 
maxim  of  Popery,   that  the  church  is   independent  of 
the  ftate.     It  is  not  to   be  fuppofed  that  this   maxim 
^vas   at   all  agreeable  to  the   fovereign  •,   but  fuch  was 
the  attachment  of  the  people  to  the  doftrines   of  the 
clergy,  that  King  James  found  himfelf  obliged  to  com- 
pound matters  wth  them.  This,  however,  anfwered  the 
,j         purpofe  but  very  indifferently  ;  and  at  laft  a  violent  up- 
The  city      roar  ivas  excited.     The  king  was   then  fitting  in  the 
incurs  the    court   of   feflion,    which    was    held    in    the  tolbooth, 
diipleafure  y_,]^^^  ^^  petition  was  prefented  to  him  by  fix  perfons, 
vv.  lamentmg  the  dangers  which  threatened  religiou  ;  and 

being  treated  with  very  little  refpeft  by  one  Bruce  a 
minifter,  his  majefty  alked  who  they  were  that  dared 
to  convene  againft  his  proclamation  ?  He  was  anfwer- 
ed by  Lord  Lindfay,  that  they  dared  to  do  more,  and 
ivould  not  I'uffer  religion  to  be  overthrown.  On  this 
the  king  perceiving  a  number  of  people  crowdmg  in- 
to the  room,  withdrew  into  another  without  making 
any  reply,  ordering  the  door  to  be  fliut.  By  this  the 
petitioners  were  fo  much  enraged,  that  on  their  return 
to  the  church  the  moft  furious  refolutions  were  taken  ; 
and  had  it  not  been  for  the  aftivity  of  Sir  Alexander 
Home  the  provoft,  and  Mr  Watt  the  deacon  convener 
who  affembled  the  crafts  in  his  majefty's  behalf,  it  is 
more  than  probable-  that  the  door  would  have  been 
forced,  and  an  end  put  to  his  life.  This  affront  was 
io  much  refented  by  the  king,  that  he  thought  proper 
tP  declare  Edinburgh  an  unfit  place  of  refidence  for  the 
court,  or  the  admimftrg^ion  of  juftice.     In  confe(pence 
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of  this  declaration,  he  commanded  the  college  of  juftice,  Edinburglij 
the  inferior  judges,  and  the  nobility  and  barons,  to  * 
retire  from  Edinburgh,  and  not  to  return  ^vithout  ex- 
prefs  licenfe.  This  unexpeftcd  declaration  threw  the 
whole  town  into  confternation,  and  brought  back  tlie 
magiftrates  and  principal  inhabitants  to  a  lenfc  of  their 
duty.  With  the  clergy  it  was  far  otherwiie.  They 
railed  againlt  the  king  in  the  moft  furious  manner  ; 
and  endeavouring  to  perfuade  the  people  to  take 
up  arms,  the  magiftrates  were  ordered  to  imprifon 
them  :  but  they  elcaped  by  a  timely  flight.  A  de- 
putation of  the  moft  refpeiflable  burgeffes  was  then 
fent  to  the  king  at  Linlithgo^v,  with  a  view  to  miti- 
gate his  refentment.  But  he  refuled  to  be  pacified  ; 
and  on  the  laft  day  of  December  1596  entered  the 
to\TO  between  t^vo  rows  of  his  foldiers  ^vho  lined  the 
ftreets,  while  the  citizens  were  commanded  to  keep 
within  their  boufes.  A  convention  of  the  eftates  was 
held  in  the  tolbooth,  before  whom  the  magiftrates 
made  the  moft  abjcrt  fubmiflions,  but  in  vain.  The 
convention  declared  one  of  the  late  tumults,  in  which 
an  attack  had  been  made  upon  the  king's  perfon,  to 
be  high  treafon  ;  and  ordained,  that  if  the  magiftrates 
did  not  find  out  the  authors,  the  city  itfelf  ihould  be 
fubjeded  to  all  the  penalties  due  to  that  crime.  It  was 
even  propofed  to  raze  the  towTi  to  the  foundation,  and 
ereil:  a  pillar  on  the  fpot  where  it  had  Itood,  as  a  mo- 
nument of  its  crimes.  The  inhabitants  were  now  re- 
duced to  the  utmort  defpair  ;  but  Oueen  Elizabeth  in- 
terpofing  in  behalf  of  the  city,  the  king  thought  pro- 
per to  abate  fumewhat  of  his  rigour.  A  criminal 
profecution,  however,  was  commenced,  and  the  town 
council  were  commanded  to  appear  at  Perth  by  the  firft 
of  February.  On  their  petition,  the  time  for  their  ap- 
pearance was  prolonged  to  the  firft  of  March  •,  and  the 
attendance  of  13  of  the  common  council  was  declared 
fufficient,  provided  they  had  a  proper  commillion  from 
the  relh  The  trial  commenced  on  the  5th  day  of 
the  month  ;  and  one  of  the  number  having  failed  in  his 
attendance,  the  caufe  was  immediately  decided  againft 
the  council ;  they  ^vere  declared  rebels,  and  their  reve- 
nues forfeited.  11 

For  I  c  days  the  city  continued  inf  the  utmoft  confu-  ^'  again  re. 
fion  ;  but,  at  laft,  on  their  earnelt  lupplication,  and  01- ,  , 
fering  to  fubmit  entirely  to  the  king's  mercy,  the  com- 
munity were  reftored  on  the  following  conditions,  which 
they  had  formerly  proffered  :  That  they  Ihould  conti- 
nue to  make  a  moft  diligent  fearch  for  the  authors  of 
the  tumult  in  order  to  bring  them  to  condign  punilh- 
ment ;  that  none  of  the  feditious  minifters  ihould  be 
allowed  to  return  to  their  charges,  and  no  others  ad- 
mitted without  his  majefty's  confent  ;  and  that  in  the 
eleftion  of  their  magiftrates  they  fhould  prefent  a  lift 
of  the  candidates  to  the  king  and  his  lords  of  council 
and  feflion,  whom  his  majefty  and  their  lordlhips  might 
approve  or  rejefl  at  pleafure.  To  thefe  conditions  the 
king  now  added  fome  others ;  \-iz.  that  the  houfes 
which  had  been  poffeffed  by  the  minifters  Ihould  be  de- 
livered up  to  the  king  ;  and  that  the  clergymen  fliould 
afterw-ards  live  difperfed  through  the  town,  every  one 
in  his  own  parilh  :  That  the  tonm  council  houfe  ihould 
be  appointed  for  accommodating  the  court  of  exche- 
quer :  and  that  the  town  Ihould  become  bound  for  the 
fafety  of  the  lords  of  felTion  from  any  attempts  of  the 
burgeffes,  tinder  a  penalty  of  40,oo<?.nierks  5  and,  laftly, 
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SJinlmri;!).  that  tlie  town  fliould  immediately  pay  20,000  merks  to 
'        '  his  majefty. 

Upon  thefe  terms  a  reconciliation  took  place  ;  which 
appears  to  have  been  very  complete,  as  the  king  not 
only  allo^ved  the  degraded  minillers  to  be  replaced,  but 
in  1610  conferred  a  mark  of  his  favour  on  the  town, 
by  allo^s-ing  the  provoil  to  have  a  fword  of  ftate  carried 
before  him,  and  the  magillrates  to  wear  gowns  on  pub- 
lic occafions.  In  161  8  he  paid  his  laft  vifit  to  this  city, 
when  he  was  received  with  the  moft  extravagant  pomp 
, ,  and  magnificence.  See  Scotland. 
Proceed-  The    events  which,  during  this   period,   regard  the 

ings  of  the  internal  police  of  the  city,  were  principally  the  follow- 
raani Urates,  J j,g  After  the  unfortunate  battle  at  Pinkey,  the  ma- 
giiiratcs,  probably  apprehending  that  now  their  power 
was  enlarged  by  reafon  of  the  prefent  calamity,  pro- 
ceeded in  fome  refpefts  in  a  very  arbitrary  manner  ; 
forcing  the  inhabitants  to  furnilh  materials  for  the  pub- 
lic works  •,  enjoining  merchants  to  bring  home  filver  to 
be  coined  at  the  mint  ;  and  ordering  lanterns  to  be 
hung  out  at  proper  places  to  burn  till  nine  at  night, 
.&c.  Another  invafion  from  England  being  apprehended 
in  1558,  the  city  raifed  1450  men  forits  defence,  among 
ivliom  there  are  faid  to  have  been  200  tailors,  fo  that 
their  profefTion  feems  to  have  been  in  a  very  flourifhing 
ftate  at  that  time.  During  the  dillurbances  which 
happened  at  the  Reformation,  and  of  which  a  particular 
account  is  given  under  the  article  Scotland,  it  was 
cnafted,  that  the  figure  of  St  Giles  fhould  be  cut  out 
of  the  town  ilandard,  and  that  of  a  thiftle  inferted  in  its 
place.  It  was  likewife  enafted,  that  none  but  thofe  who 
profefled  the  reformed  religion  Ihould  ferve  in  any  office 
^vhatever ;  and  the  better  to  preferve  the  extraordinary 
appearance  of  fanftity  %vhich  was  affefled,  a  pillar  was 
erefled  in  the  North  Loch,  for  the  purpofe  of  ducking 
fonucators. 

In  1595,  the  boys  of  the  High  School  rofe  againfl 
their  raafters  ;  and  fuch  was  the  barbarifm  of  thofe 
days,  that  one  of  thefe  ftriplings  (hot  a  magiftrate  with 
a  pillol,  who  had  come  along  with  the  reft  to  reduce 
them  to  obedience.  The  reafon  of  the  uproar  was, 
that  they  were  in  that  year  refufed  two  vacations, 
which  had  been  cuftomary  in  former  times  :  ho^vever, 
they  were  at  laft  obliged  to  fubmit,  and  ever  fince  have 
been  allowed  one  for  about  fix  weeks  in  the  autumn. 
The  fame  year-the  houfe  of  one  of  the  bailies  Tvas  af- 
faulted  by  the  tradefmen's  fons,  aflifted  by  journeymen 
who  had  not  received  the  freedom  of  the  town  ;  he 
efcaped  with  his  lif»,  but  the  offenders  were  banilhed 
the  city  for  ever. 

In  the  beginning  of  the  reign  of  Charles  I.  a  per- 
fect harmony  feems  to  have  fubiifted  between  tlie  court 
and  the  city  of  Edinburgh;  for  in  1627  King  Charles  I. 
prefented  the  city  ■with  a  new  f'.vord  and .  goivii  to  be 
worn  by  the  provoft  at  the  times  appointed  by  his  fa- 
ther James  Vl.  Next  year  he-  paid  a  vifit  to  this  ca- 
pital, and  was  received  ■  by  the  magiftrates  in  a  moft 
pompous  manner  5  but  foon  after  this  the  dillurbances 
arofe  which  were  not  terminated  but  by  the  death  of ' 
that  unfortunate  monarch.  Thefe  commenced-  on  an 
attempt  of  Charles  to  introduce  Epifcopacy  into  the 
kingdom;  and  the  firft  ftep  towards  this  was  the  erec- 
tion of  the  three  Lothians  and  part  of  Berwick  into 
a  diocefe,  Edinburgh  being  the  epifcopal  feat,  and  the 
church  of.  St  Giles  the  cathedral.     An  account  cf  the 


Difturl'an. 
ce«  ill  the 
time  ol 
C.barle'i  I. 


17    ]  EDI 

difturbance  occafioned  by  the  firft  attempt  to  read  theEJ'"^"'*;*''' 
prayer  book  there,  is  given  under  the  article  Britain  ;*~"~^ 
but  though  the  attempt  was  given  over,  the  minds  of 
the  people  were  not  to  be  quieted.  Next  winter  tliey 
reforted  to  town  in  fuch  multitudes,  that  the  privy- 
council  thought  proper  to  publilh  two  ads ;  by  one  of 
which  the  people  were  commanded,  under  fevere  pe- 
nalties, to  leave  the  town  in  24  hours  ;-and  by  the 
other,  the  court  of  fefiion  was  removed  to  Linlithgow. 
The  populace  and  their  leaders  were  fo  much  enraged 
by  the  latter,  that  Lord  Traquair  and  fome  of  the  bi- 
ftiops  narrowly  efcaped  ivith  their  lives  ;  and  next  year 
(1638)  matters  became  ftill  more  fcrious.  For  now, 
the  king  having  provoked  his  fubjecis  throughout  all 
Scotland  with  the  innovations  he  attempted  in  religion, 
Ediijburgh  was  made  the  general  place  of  rendezvous, 
and  the  moft  formidable  alToci-ations  took  place ;  an 
account  of  which  has  already  been  given  under  the  ar- 
ticle" Britain.  Each  of  the  townis  in  Scotland  had  a 
copy  ;  and  that  which  belonged  to  Edinburgh,  crowd- 
ed with  5000  names,  is  ftill  prefcrved  among  tlie 
records  of  the  city.  Notwithftanding  this  difagree- 
ment,  however,  the  king  once  more  viiited  Edinburgh 
in  1 64 1,  and  was  entertained  by  the  magiftrates  at  an 
expence  of  j  2,oool.  Scots.  It  docs  not  appear  that  af- 
ter this  the  city  was  in  any  way  particularly  concerned 
with  the  dillurbances  which  follou-ed  either  through- 
out the  remainder  of  the  reign  of  Charles  I.  the  com- 
monwealth, or  the  reign  of  Charles  II.  In  1680  the 
duke  of  York  with  his  duchefs,  the  princefs  Anne, 
and  the  wliole  court  of  Scotland,  were  entertained  by 
the  city  in  the  Parliament  Houle,  at  the  expence  of 
15,0001.  Scots.  At  this  time  it  is  faid  that  the  fchcme 
of  building  the  bridge  over  the  North  Loch  was  firft 
projefted  by  the  duke.  , , 

From  the  time  that  King  James  VI.  paid  his  laft  vi-Rcgulationss 
fit  to  Edinburgh  in  161 8,  till  the  time  of  the  union  "^^a'le  ^r 
in  1707,  a  confiderablc  number  of  private  regulations'*"^  ^^S'- 
were  made  by  the  magiftrates ;  fome  of  them  evident- 
ly calculated  for  the  good  of  the  citv,  others  ftrongly 
charafteriftic  of  that  violent  fpirit  of  fanaticifm  which 
prevailed  fo  much  in  the  laft  century.  Among  the 
former  was  an  a£l  paffed  in  1 621,  that  the  houfes,  in- 
ftead  of  being  covered  with  ftra^v  or  boards,  ftiould  have 
their  roofs  conftruiEled  of  flate,  tiles,  or  lead.  This  aft 
was  renewed  in  1667;  and  in  1668  an  aft  was  pafled  re- 
gulating their  height  alfo.  By  this  they  were  reftrained 
to  five  ftories,  and  tlie  thicknefs  of  the  wall  determined 
to  be  three  feet  at  bottom.  In  1684  a  lantern  with  a 
candle  was  ordered  to  be  hung  out  on  the  firft  /loor  of 
every  houfe,  in  order  to  ligiit  the  ftreets  at  night  ;  and 
there  were  two  coaches  with  four  horfes  each  ordered- 
to  be  bought  for  the  ufe  of  the  magiftrates  ;  but  it 
does  not  appear  how  long  they  continued  to  be  ufed. 
In  1 68 1  the  court  of  feffion  difcontinued  its  fittings 
in  fummer  :  but  as  this  w-j  found  to  be  attended  with 
inconvenience,  an  aft  was  paffed  for  their  reftoration, 
which  has  continued  ever  fince.  During  "the  time  of 
the  civil  war  in  1 649,  the  city  was  vifited  by  tlie 
plague,  which  is  the  lall  time  that  dreadful  diftemper 
hath  made  its  appearance  in  this  country.  The  in- 
feftion  was  fo  violent,  that  the  city  was  almoft  de- 
populated, the  prlfoners  were  difcharged  from  the 
tolbooth,  and  an  aft  was  made  for  giving  one  Dr 
Joaijnes  Politiiis  a  falary  of  80I.   Scots   per  month,  for 
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}.lint.urgli.  vllituig  tlicfe  Vvho  were 'infcclcd  with  the  difeale.  In 
*~"~^  '  1677  the  firll  cofTee  houfcs  were  allowed  to  be  opened, 
but  none  \vithout  a  licenfe  :  and  the  fame  year  the 
town  council  regulated  the  price  of  penny  weddings  ; 
ordaining  the  men  to  pay  no  more  than  two  fiiillings, 
and  the  women  1 8  pence  ;  very  extravagant  prices  ha- 
ving been  exafted  before. 

In  contradiilintiion  to  thefe  falutary  afts,  we  may 
ftate  thofe  which  iho^v  an  extravagant  defire  of  pre- 
fer-.ing  the  appearance  of  virtue  i!>  the  female  fex,  as 
if  it  had  been  poffible  for  others  to  infpire  them  ^vith 
virtuous  notions  if  they  had  not  imbibed  them  of  them- 
felves.  In  1633  an  aft  of  council  was  paffed,  by  which 
women  were  forbidden  to  wear  plaids  over  their  faces, 
under  penalty  of  five  pounds  and  the  forfeiture  of  the 
plaid  for  the  flrft  fault.  Banilhment  was  the  pi^ifh- 
ment  of  the  third.  The  reafon  affigned  for  this  aft  was, 
that  matrons  were  not  known  from  trumpets  and  loofe 
women,  while  the  plaid  continued  to  be  worn  over  the 
face.  This  aft  was  renewed  in  1637  and  1638.  Suc- 
ceeding town  councils  continued  to  fhow  the  fame  re- 
gard to  thefe  matters  ;  for  in  1 695  they  enafted,  that 
no  innkeeper,  vintner,  or  alefeller,  (hould  for  the  fu- 
ture employ  women  as  waiters  or  fervants,  under  the 
penalty  of  five  (hillings  rterling  for  each. 

The  folloiving  anecdote  may  perhaps  make  the  \"ir- 
tues  of  thefe  legiilators  themfelves  wear  a  fufpicious 
afpeft.  In  1 649  the  city  having  borrowed  40,oool. 
Scots,  in  order  to  raile  their  quota  of  men  for  his  ma- 
jerty,  the  payment  of  it  was  abfolutely  refufed  by  the 
town  council  when  a  demand  was  made  for  that  pur- 
pofe.  That  they  might  not,  however,  depend  entirely 
upon  their  own  opinion  in  a  matter  of  fuch  importance, 
they  took  that  of  the  General  Aflembly  upon  the 
fubjeft  ;  and  it  was  determined  by  thefe  reverend  di- 
vmes,  that  they  were  not  in  confcience  bound  to  pay 
lor  an  imlawful  engagement  which  their  predeceifors 
had  entered  into.  But  in  1652,  Cromwell's  parliament, 
who  pretended  to  nb  lefs  fanftity  than  they,  declared 
themfehes  of  a  very  dLTcrent  opinion  ;  and  on  the  ap- 
plication of  one  of  the  creditors,  forced  them  to  repay 
the  fum. 

The  treatment  which  the  brave  marquis  of  INIontrofe 
met  with,  like^vife  fixes  an  indelible  ftigma  both  upon 
the  magillrates  and  clergy  at  that  time.  Having  been 
put  under  fentence  of  excommunication,  no  perfon  was 
allov.ed  to  fpeak  to  him  or  do  him  the  leaft  office  of 
friendlhip.  Being  met  without  the  city  by  the  ma- 
gillrates and  town  guard,  he  was  by  them  condufted 
in  a  kind  of  gloomy  procefl'ion  through  the  ftreets 
bareheaded,  and  in  an  elevated  cart  made  for  the  pur- 
pofe  ;  the  other  prifoners  walking  two  and  t%vo  before 
him.  At  the  time  of  his  execution  he  was  attended 
by  one  of  the  minillers,  who  according  to  his  own  ac- 
count, did  not  chcofe  to  return  till  /le  had  feen  khii  cnjien 
ever  the  ladaer. 

The  union  in  1707  had  aimed  produced  a  war  be- 
tween the  two  kingdoms  which  it  vvasideiigned  to  unite ; 
and  on  that  occafion  Edinburgh  became  a  fcene  of  the 
moft  violent  diiturbances,  of  which  a  particular  account 
is  given  under  the  article  Britain.  During  the  time 
the  aft  was  paifmg,  it  was  four;d  abfolutely  r.eceffary 
for  the  guards  and  four  regiments  of  foot  to  do  duty 
I'l  the  city.  The  dlJturbar.ces  were  augmented  by  the 
difagreement  of  the  two  members  of  parliament  j  and 
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notwithllanding  the  victory  gained  at  that  time  by  the  £iiiiitn;rj;h. 
court   party,    Sir   Patrick  Johnllon   the    provoft,    who  *— ^\— -^ 
voted  for  the  union,  ivas  obliged  aftenvards  to  leave        ,  y 
the   country.      In  1715   the   city   remained   faithful  to  Loyalty  of 
the  royal  caufe,  and  proper  meafures  were  taken  for  its'^"^  city  10 
defence.     A    committee  of  fafety   was  appointed,   the  ''|^  *" 
city  guard   increafed,   and   400  men  raifed   at  the  ex- 
pence  of  the  town.     The  trained  bands  likewife  were 
ordered  out,  100  of  whom  mounted  guard  [every  night: 
by  ivhich  precautions   the  rebels  were  prevented  from 
attempting  the  city  :  they   however,  made  themfelves 
mafter  of  the  citadel  of  Leith  ;    but  fearing  an   attack 
from  the   duke  of  Argyll,  they  abandoned  it   in  the 
night   time.     A  fcheme   was  even   laid  for  becoming 
mailers  of  the  callle  of  Edinburgh  ;  for  which  purpole 
they   bribed   a   ferjeant   to  place  their  fcaling  ladders. 
Thus  fome  of  the  rebels  got  up  to  the  top  of  the  walls 
before  any  alarm  was  given  ;  but  in  the  mean  time  the 
plot  being  difcovered  by  the  ferjeant's  wife,  her  hufband 
was  hanged  over  the  place  where   he  had  attempted  to 
introduce  the  rebels.     The  expence  of  tire  armament 
which  the  city  had  been  at  on  this  occafion  amounted  to 
about  1700I.  which  was  repaid  by  government  in  the 
year  1 7  21. 

The  loyalty  of  this  city  was  ftill  farther  remarkable 
in   the  year  1 7  25,  when  dillurbances  were  excited  in 
all   parts  of  the  kingdom,  particularly  in  the  city  of 
Glafgow,  concerning  the  excife  bill  j  for  all  remained 
quiet  in  Edinburgh,  notwithllanding  the  violent  out- 
cries that  \vere  made  elfewhere  j  and  fo  remarkable  was 
the  tranquillity  in   the  metropolis,  that  government  af- 
terwards returned  thanks  to  the  magillrates  for  it.     In 
1736,  however,  the  city  had  again  the  misfortune  to  fall 
under  the  royal  difpleafure,   on   the  following  account. 
Two  finugglers  having  been  detefted  in  Healing  their 
cwn  goods  out  of  a  cullomhoufe,  were   condemned  to 
be   hanged.     The  crime  was  looked  upon  as  trivial  ; 
and  therefore  a  general  munnur  prevailed  among  the 
populace,  which  was   no  doubt  heightened  by  the  fol-         ig 
lowing  accident.     At  that  time  it  had  been  cullomary  Captain 
for  perfons  condemned  to  die   to  be  carried  each   Sun-  Porteous 
day  to  the   church,  called  from  that  circumftance  the '*""*^'^ ''' 
Tolbooth  church.      The  two  prifoners   juft  mentioned 
were  condufted  in   the    ufual  way,   guarded  by  three 
foldiers,  to  prevent  their  making  their  efcape  :  but  ha- 
A^ing  once  gone  thither   a   little  before  the  congrega- 
tiop  met,  one  of  the  prifoners  feized  one  of  the  guards 
in  each   hand,  and  the  other  in   his  teeth,  calling  out 
to  his   companion  to  run  ;  whiclf  he  immediately  did 
with  fuch  fpecd,   that  he  foon  got   out  of  fight,  and 
was  never  heard   of  afterwards.     The   perfon  who  had 
thus   procured   the   life  of   his  compaTiion  without  re- 
gard to  his  own,  %vould  no  doubt  become  a  general  ob- 
jeft   of   companion  j    and   of  courfe,  when  led  to  the 
place  of  execution,  the  guard  were   feverely  pelted  by 
the  mob,  and  fome  of  them,  according  to  the  tellimony 
of  the  witnelTes  who  \vere  fworn  on  the  occafion,  pretty 
much    wounded.       By    this    Captain    Porteous,    who 
commanded  the  guard,  was  fo  much  provoked,  that  he 
gave  orders  to  fire,  by  ^vhich   fix  people  were  killed 
and   eleven   ivounded.      The   evidence,  however,  even 
of  the  facT;  that  the   orders  to  fire  were  given,  appears 
not  to   have  been   altogether  unexceptionable  j   never- 
thelefs,  on  this  he  was  tried  and  condemned  to  be  exe- 
cuted.     At  ihat   time  the  king  was  abfent  in  Hanover, 
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Editibsirjh.  having  left  the  regency  in  the  hands  of  the  queen  ;  and 
'^-—^/•—^  the  cafe  of  tlie  unfortunate  Porteous  having  been  re- 
jirefented  to  her,  (he  was  pleafed  to  grant  him  a  re- 
prieve :  but  iuch  was  the  inveteracy  of  the  people 
againft  him,  that  they  determined  not  to  allow  him  to 
avail  himi'elf  of  the  royal  clemency.  On  the  night  pre- 
vious to  the  day  that  had  been  appointed  for  his  execu- 
tion, therefore,  a  number  of  people  aflembled,  (hut  the 
gates  of  the  city,  and  burnt  the  door  of  the  prifon,  the 
fame  which  the  mob  would  formerly  have  broken  open 
in  order  to  murder  King  James.  They  then  took  out 
Porteous,  whom  it  ivas  found  inipoflible  to  refcue  out  of 
their  hand?,  though  every  method  that  the  magillrates 
could  take  for  that  purpofe  in  fuch  a  confuiion  was  made 
ufe  of.  It  was  even  proved,  that  the  member  of  par- 
liament went  to  the  commander  in  chief,  and  requelled 
that  he  would  fer.d  a  party  of  foldiers  to  quell  the  dif- 
turbance,  but  was  abfolutely  denied  this  requeft,  becaul'e 
he  could  not  produce  a  written  order  from  the  provoft  to 
this  purport ;  which,  in  the  confuiion  then  exifting  in 
the  city,  could  neither  have  been  expected  to  be  given 
by  the  provoft,  nor  would  it  have  been  iafe  for  any 
perfon  to  have  carried  it  about  him.  Thus  the  unhap- 
py viftim  was  left  in  the  hands  of  his  executioners ; 
and  being  dragged  by  them  to  the  place  dellined  for  re- 
ceiving his  fate,  was  hanged  on  a  dyer's  iign  poll.  As 
they  had  not  brought  a  rope  along  with  them,  they 
broke  open  a  (hop  where  they  knew  they  were  to  be 
had  ;  and  having  taken  out  wliat  they  wanted,  left  the 
money  upon  the  table,  and  retired  without  committing 
19  any  other  diforder. 
Govern-  Such    an  atrocious  infult  on  government  could  not 

men  ijh-  ^^^  ^^  highly  refented.  A  royal  proclamation  was  if- 
on  that  ac-  ^ued,  offering  a  pardon  to  any  accomplice,  and  a  reward 
count.  of  200I.    to    any  perfon  who    would    difcover  one  of 

thofe  concerned.  The  proclamation  was  ordered  to  be 
read  from  every  pulpit  in  Scotland  the  firll  Sunday  of 
every  month  for  a  twelvemonth  :  but  fo  divided  were 
the  people  in  their  opirions  about  this  matter,  that  ma- 
ny of  the  clergy  hefitated  exceedingly  about  complyin';;- 
%vith  the  royal  order,  by  which  thsy  were  brought  in 
danger  of  being  turned  out  of  their  livings  ;  while  thofe 
who  complied  ^vere  rendered  fo  unpopular,  that  their 
fituation  was  rendered  (lill  worfe,  than  the  others. 
All  the  efforts  of  government,  hoivever,  were  infuffi- 
cient  to  produce  any  difcovery  ;  by  which,  no  doubt, 
the  court  were  llill  more  exafperated  ;  and  it  was  now 
determined  to  execute  vengeance  on  the  magillrates 
and  city  at  large.  Alexander  Wilfon,  the  provoft 
at  that  time,  was  iraprifoned  three  weeks  before  he 
could  be  admitted  to  bail  ;  after  which,  he  and  the 
four  bailies,  ^vith  the  lords  of  julHcjary,  were  order- 
ed to  attend  the  houfe  of  peers  at  London.  On 
their  arrival  there,  a  debate  enflied,  whether  the  lords 
(hould  attend  in  their  robes  or  not  ?  but  at  lafl  it  was 
agreed,  that  they  (liould  attend  in  their  robes  at  the 
bar.  This  however,  was  refufed  by  their  lordfhips, 
who  infilled  that  they  (hould  be  examined  withii)  the 
bar  ;  upon  which  the  affair  of  their  examination  was 
dropped  altogether.  A  bill  at  laft  palfed  both  houfes, 
by  which  it  was  enafted,  that  the  city  of  Edinburgh 
fhould  be  fined  in  2000I.  for  the  benefit  of  Porteous's 
widow  (though  (he  was  prevailed  upon  to  accept  of 
1500I.  for  the  whole)  ;  and  the  provoft  was  declared 
incapable    of  ever  fer\ing  government  again   in   any 


capacity  w'latever.  To  prevent  fach  calalhophcs  hi  tune  ^  ir.'oiirg!.. 
coming,  the  town  council  cnatflcd,  that,  on  the  firft  "— —v— ' 
appearance  of  an  infurreftion,  the  chief  olliccrs  in  the 
different  focicties  and  corporations  fliould  repair  to  tlic 
council  to  receive  the  orders  of  the  magiftralcs  for  the 
quelling  of  the  tumult,  under  the  penalty  of  81.  6s.  8J. 
for  each  omiflion.  ,3 

In  1745,   the  city  was  inveilcd   by  the   Pretender's  Tlie  city 
army  ;  and  on  the  17th  of  September,  the  N'etherbow '^'^'^"  *'>' 
gate  being  opened  to  let  a  coach  paff,  a  party  of  high- ;„  ,     '^ 
landers,   who  had  reached  the  gate  undifcovcred,  rulh- 
ed  in,  and    took   poflefTion  of  the  city.     The  inhabi- 
tants were  commanded  to  deliver  up  their  arms  st  the 
palace  or  Holyroodhcufe  -,  a  certain  qur.ritity  of  mili- 
tary ftores  was   required  from  the  city,  under  p.a:n  of 
military  execution  ;  and  an  atfelTment  of  23.  6d.  upon 
the  pound  was  impofed  upon  the  ra:/  rents  within  the 
city  and  liberties  for  defraying  that  expcnce. 

The  Pretender's  army  guarded  all  the  avenues  to  the 
caftle  ;  but  no  figns  of  hollilities  enfued  till  the  25th  of 
the  month,  when  the  garrilbn  being  alarmed  from  fome 
unknov.-n  caufe,  a  number  of  cannon  were  difcharged 
at  the  guard  placed  at  the  Weft  Port,  but  with  very 
little  effeft.  This  gave  occalion  to  an  order  to  the 
guard  at  the  Weigh-houfe,  to  prevent  all  intercourfa 
between  the  city  and  calUe  ;  and  then  the  governor 
acquainted  the  provoft  by  letter,  that  unlefs  the  com- 
munication was  prefer\'ed,  he  \vculd  be  oblit^ed  to  dif- 
lodge  the  guard  by  means  of  artillery.  A  deputa- 
tion was  next  fent  to  the  Pretender ;  acquainting  him 
ivith  the  danger  the  city  was  in,  and  entreating  him  to 
withdraw  the  guard.  With  this  he  refufed  to  comply  j 
and  the  highland  centinels  firing  at  fome  people  who 
were  carrying  provifions  into  the  caftle,  a  pretty  fmart 
cannonading  enfued,  v.-liich  fet  on  fire  feveral  houfes, 
killed  fome  people,  and  did  other  damage.  The  Pre- 
tender then  confented  to  dilinifs  the  guard,  and  the 
cannonading  ccafed.  After  the  battle  of  Culloden, 
the  provoft  of  Edinburgh  was  obliged  to  (land  a  very 
long  and  fevere  trial,  firlf  at  London  and  then  at  Edin- 
burgh,, for  not  defending  the  city  againft  the  rebels  ; 
which,  from  the  fituation  and  extent  of  the  walls,  every 
one  muft  have  feen  to  be  impoilible. 

During  this  trial  a  very  uncommon  circumftance  hap- 
pened •,  the  jury  having  fat  two  days,  infilled  that  they 
could  fit  no  longer,  and  prayed  for  a  fhort  refplte.  -  As 
the  urgency  of  the  cafe  was  apparent,  and  both  parties 
agreed,  the  court,  after  long  reafoning  adjourned  till 
the  day  following,  taking  the  jury  bound  under  a  pe- 
nalty of  5C0I.  each  ;,  v.hen  the  court  continued  fitting 
two  days  longer,  and  the  jury  were  one  day  enclofed. 
The  event  was,  that  the  provoft  was  exculpated. 

After  the  battle   of  Culloden   the  duke  of  Cumber- 
land caufed  fourteen  of  the  rebel  ftandards  to  be  burn- 
ed at  the  crofs ;  that  of  the  Pretender  was  carried  by  the 
common  executioner,    the    others    by   chimncy-Aveep- 
ers ;   the   heralds  proclaiming  the  names  of  the  com- 
manders to  whom  they  belonged   as   they  were  thro^\"n 
into  the  fire.     At  this  time  the  city  of  Edinburgh  felt 
a  temporary  inconvenience  from  the   eleftion  of  tlicir 
magiftrates  not  having  taken  place  at   the  ufual   time  ;  Govern, 
fo  that  it    became   neceifary  to    apply  to   his  majeftymcnt  of  the 
for  the  reftoration  of  the  government  of  the  citv.     This  city  rcllor- 
was  readily  granted,  the  burgelTcs  being  allowed  a  poll''*' 
tax  5  after  which  an  entire  new  fet  of  magiftrates  was 

returned,. 
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U  liii'i  ursli  returned,  all  of  tlicm  friejids  to  ihe  houfc  of  Hanover  ;      quaitered 
^'■'—v~—'  and  loon  after  the   freedom  of  the   city  in  a  gold  box 
was  prefented  to  the  duke  of  Cumberland. 

With  thefe  tranfactions  all  interferences  bet^\^.\t  go- 
veniment  and  the  metropolis  of  Scotland  -vvere  ended  ; 
the  rcll  of  its  hiftory  therefore  only  confills  of  inter- 
nal occurrences,  the  regulations  made  by  its  own  ma- 
giftrates  for  the  benefit  of  the  city,  their  applications 
to  government  for  leave  to  improve  it,  or  the  execution 
of  thefe  improvements  •,  of  ivhich  we  Ihall  now  give  a 
brief  detail. 

In  the  year  17 16,  the  city  firft  bellowed  a  fettled  fa- 
lary  on  the  pro^'oll,  in  order  to  enable  him  to  fupport 
the  dignity  of  the  firlt  magiilrate.  This  was  at  firll  300I; 
but  has  lince  been  augmented  to  500I.  which  his 
lordlliip  ilill  enjoys.  In  1 7 1 8  it  was  recommended  to 
the  magillrates  to  diftinguilh  themfelves  by  v.earing 
coats  of  black  velvet,  for  which  they  were  allowed 
lol.  but  this  aft  being  abrogated  in  1754,  gold  chains 
were  afligned  as  badges  of  their  office,  which  they 
continue  to  wear.  Provoft  Kincaid  happened  to  die  in 
office  in  the  year  1777  ;  which  being  a  very  rare 
accident,  perhaps  the  only  one  of  the  kind  to  be  met 
to'ith  in  the  records  of  Edinburgh,  he  was  buried 
ivith  great  folemnity,  and  a  A'alt  concourfe  of  people 
attended. 

Tumults  have  been  frequent  in  Edinburgh,  chiefly  on 
account  of  the  deamefs  of  provifions.  In  1 740  Bell's 
mills  \vere  firll  attacked  by  the  populace,  and  after\vards 
Leith  mills  •,  nor  could  the  rioters  be  difperfed  till  the  mi  • 
litary  had  fired  among  them  and  ^vounded  tliree,  of  whom 
one  died  ;  and  it  was  found  neceffary  to  order  forae  dra- 
goons into  the  city  in  order  to  preferve  tranquillity.  In 
1742,  another  violent  tumult  took  place,  owing  to  a  cu- 
llom  of  Healing  dead  bodies  from  their  graves  for  anato- 
mical purpofes,  which  had  then  become  common.  The 
populace  beat  to  arms,  threatened  dellruclion  to  the  fur- 
geons  ;  and,  in  fpite  of  the  efforts  of  the  magillrates, 
demoliflied  the  houfe  of  the  beadle  at  St  Cuthbert's. 
In  1756  new  diftiubances,  which  required  the  allill- 
ance  of  the  military,  took  place  :  the  caufe  at  this 
time  ivas  the  impreffing  of  men  for  the  war  Avhich  'ivas 
then  commencing.  A  dillurbance  was  like^vife  excited 
in  1760.  This  was  occafioned  by  the  footmen,  who 
till  then  were  allowed  to  follow-  their  mailers  into  the 
playhoufe,  a-nd  now  took  upon  them  to  dillurb  the  en- 
tertainmeut  of  the  company  ;  the  confequence  of  which 
ivas,  that  they  were  turned  out,  and  have  ever  fince 
been  obliged  to  wait  for  their  mailers.  In  1763  and 
1765,  the  tumults  on  account  of  the  price  of  provi- 
lions  were  renewed  ;  many  of  the  mealmongers  had 
their  houfes  broken  open  and  their  (liops  dellroyed. 
The  magillrates,  as  ufual,  were  obliged  to  call  in  a 
party  of  dragoons  to  quell  the  difturbance  ;  but  at  the 
fame  time,  to  put  an  effectual  Hop,  as  far  as  was  in  their 
power,  to  thefe  proceedings  for  the  Riture,  they  gave 
fecurltv,  that  people  who  brought  grain  or  provifion 
Into  the  market  fliould  be  fecured  m  their  property. 
Since  that  time  there  have  been  no  tumulrs  directly  on 
the  account  of  provifions;  though  In  1 784  a  terrible 
riot  and  attack  of  a  dillillery  at  Canonmills  took  place, 
on  a  fuppofitlon  that  the  dilllllers  enhanced  the  price 
of  meal  by  ufing  unmalted  grain.  The  attack  was  re- 
pelled by  the  fervants  of  the  dillillery  •,  but  the  mob 
(joidd  not  be  quelled  until  the  flieriff  called  the  foldiers 
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in  the  caftlc  to  his  affillance.  The  fame  EdinburpJ). 
night  a  party  of  rioters  fet  out  for  Ford,  a  place  ten  *— — \— ' 
miles  to  the  fouthward,  where  there  was  likewife  a 
large  dillillery  ;  which,  as  there  was  none  to  make  any 
oppofition,  they  foon  dellroyed.  One  man  was  killed 
in  this  riot  at  Edinburgh  by  the  fire  of  a  fervant  of  the 
dillillery,  and  feveral  of  the  rioters  were  afterwards 
iccured  and  punilhed. 

In  the  years  1778  and  1779  two  very  alarming  di- 
fturbances  happened,  ivhich  threatened  a  great  deal  of 
bloodlhed,  though  happily  they  ^vere  terminated  with- 
out any.  The  firft  was  a  mutiny  of  the  earl  of  Sea- 
forth's  Highland  regiment,  who  were  at  this  time  quar- 
tered in  the  caflle.  Thefe  having  been  ordered  to  em- 
bark, for  fome  leafon  or  otlier  unammoufly  refufed,  and 
polled  themfelves  on  the  top  of  Arthur's  feat,  where 
they  continued  for  two  days.  Troops  were  coUefted  to 
prevent  their  efcape,  and  the  Inhabitants  were  ordered 
to  keep  within  doors  at  the  firll  toll  of  the  great  bell, 
which  was  to  be  a  fignal  of  violence  about  to  take 
place  ;  but  fortunately  all  the  fears,  naturally  arifing 
from  the  expeftation  of  this  event,  were  diflipated  by  an 
accommodation.  The  other  happened  on  account  of  the 
attempt  to  repeal  the  penal  laws  againfl  the  Papills  ; 
and  was  much  more  alarming  than  the  other,  as  being 
the  effeft  of  a  premeditated  fcheme  and  determined  re- 
folution  to  oppofe  government.  On  the  2d  of  Febru- 
ary 1779  a  mob  affembled  in  the  evening,  burned  a 
Popllh  chapel,  and  plundered  another.  Next  day  they 
renewed  their  depredations  ;  dellroying  and  carrying 
off  the  books,  furniture,  &c.  of  feveral  Poplfh  priefts 
and  others  of  that  perfuafion.  The  riot  continued  all 
that  day,  though  the  affiftance  of  the  military  was 
called  in  ;  but  happily  no  lives  were  loll,  nor  -ivas  there 
any  firing.  The  city  was  afterwards  obliged  to  make 
good  the  damage  fullained  by  the  Catholics  on  this 
occafion,  which  was  ellimated  at  1500I.  This  year 
alfo  an  unlucky  accident  happened  at  Leith.  About 
50  Highland  recruits  having  refufed  to  embark,  a  par- 
ty of  the  South  Fenclbles  %vas  fent  to  take  them  prl- 
foners.  Unexpefledly,  however,  the  Highlanders  Hood 
upon  their  defence  ;  when,  after  fome  -ivords,  a  firing 
commenced  on  both  fides,  and  about  one  half  of  the 
Highlanders  were  killed  and  -ivounded,  the  remainder 
being  taken  prlloners  and  carried  to  the  callle.  Captain 
Mansfield  and  two  or  three  privates  were  killed  In  this 
affray.  5^ 

We  (liall  clofe  this  hlllory  of  Edinburgh  with  a  ge-  General 
neral  accoimt  of  the  improvements  which   have  lately  ■"^'lo' Y  of 
taken  place  in  it,  and  of  which  a  partlcidar  defcrlptlon'  "^  """ 


win  after^vards  be  given.  Thefe  began  In  the  year 
1753,  when  the  foundation-ftone  of  the  Exchange 
\vas  laid,  at  ^vhlch  time  there  was  a  grand  proccffion, 
and  the  greatell  concourfe  of  people  ever  knowni  in 
Edinburgh.  A  triumphal  arch  was  erected  for  the 
purpofe,  through  which  the  proceffion  palTed,  and  me- 
dals were  fcattered  among  the  populace.  In  1756  the 
high  ftreet  was  cleared  by  the  removal  of  the  crofs ; 
though  many  regretted  this,  on  account  of  its  being  a 
very  ancient  and  elegant  building.  In  th.c  middle  It 
had  an  unicorn  placed  on  the  top  of  a  pillar  20  feet 
high  ;  but  this  fine  ornament  was  broken  to  pieces  by 
tlie  giving  ^vay  of  the  tackle  by  ivhlch  it  was  attempt- 
ed to  remove  It.  It  is  now  again  eredled  at  Drum,  a 
feat  formerly  belonging  to  Lord  Somerville,  about  four 

miles 


provementj.  • 
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F.iliiiburgl!,  milts  from  Edinburgh.     In  1763  the  firfl  ftone  of  the 

■"""^ North  bridge  was  laid  by  Provoii   Druramond  ;  and  in 

1767  an  act  of  parliament  ivas  obtained  for  extending 
the  royalty  of  the  city  over  the  fields  to  the  north- 
ward, where  the  Neiv  Town  is  now  lituated.  About 
the  fame  time  a  fpot  of  ground  upon  the  fouth  fide  of 
the  to\m  was  purchafed  by  a  private  perfon  for  I  200I. 
which  being  feued  out  for  building,  gave  rife  to  the 
increafe  of  the  town  on  that  quarter  ;  and  this  pro- 
ceeded the  more  rapidly,  as  the  houfes  built  there  were 
free  from  the  dues  impolcd  upon  others  fubjeft  to  the 
royalty.  In  1774  the  foundation  of  the  Regiller  Of- 
fice was  laid.  In  1784  the  projeif  for  rendering  the 
accefs  to  the  town  equally  eafy  on  both  fides  was  be- 
gun to  be  put  in  execution  by  laying  the  foundation  of 
the  South  bridge.  At  the  fame  time  a  great  improve- 
ment ^vas  made  by  reducing  the  height  of  the  ttreet 
feveral  feet  all  the  ■ivay  from  the  place  where  the  crofs 
flood  to  the  Netherbow  ;  by  which  means  the  afcent 
is  rendered  more  eafy,  not  only  for  carriages,  but  alfo 
for  perfons  who  walk  on  foot.  At  the  lame  time,  the 
ftreet  was  farther  cleared  by  the  removal  of  the  town 
guard  houfe,  which  had  long  been  complained  of  as  an 
encumbrance.  Within  thefe  three  years  (1S05)  part 
of  the  Luckenbooths  has  been  removed,  and  it  is  ftill  far- 
ther in  contemplation  to  remove  the  whole  with  the 
prifon.  When  this  is  accompliflied,  with  other  im- 
provements by  which  it  mull  neceffarily  be  accom- 
panied, it  is  to  be  queftioned  whether  any  city  in  Bri- 
tain will  be  able  to  vie  with  Edinburgh  in  elegance  and 
beauty. 

Ha\-ing  thus  given  a  concife  hiftory  of  the  city  from 
its  earUeft  foundation,  we  Ihall  now  proceed  to  defcribe 
it  in  its  moft  improved  llate. 

^   ,^5    .  Edinburgh  is  fituated  upon  a  fteep  hill,  rifing  from 

Dcfcnption      „  a         j  .        •     .•        •         i,-    u       j  ■  irui 

ut  Edin        ^  welt,  and  termmating  m  a  lugn  and  maccellible 

burgli.  rock,  upon  which  the  callle  ftands.  At  the  eail  end 
or  lower  extremity  of  this  hill  Ifands  the  abbey  of 
Holyroodhoufe,  or  king's  palace,  diftant  from  the 
caftle  upwards  of  a  mile  ;  and  betwixt  which,  along 
the  top  of  the  ridge,  and  almoll  in  a  llraight  line,  runs 
the  high  llreet.  On  each  fide,  and  parallel  to  this 
ridge  or  hill,  is  another  ridge  of  ground  lower  than 
that  in  the  middle,  and  which  does  not  extend  fo  far 
to  the  eaft  ;  that  on  tlfe  fouth  being  intercepted  by  Sa- 
lilbury  rocks  and  Arthur's  feat,  a  hill  of  about  800 
feet  of  perpendicular  height  ;  and  that  on  the  north  by 
the  Calton  hiU,  confiderably  lower  than  Arthur's  ieat  : 
fo  that  the  fituation  of  this  city  is  moll  fingular  and 
romantic  ;  the  eaft  or  lower  part  of  the  town  lying  be- 
tween two  hills  ;  and  the  weft  or  higher  part  rifing  up 
towards  a  third  hill,  little  inferior  in  height  to  the  high- 
eft  of  the  other  two,  upon  which,  as  has  been  obferved, 
the  caftle  is  built,  and  overlooks  the  town. 

The  buildings  of  the  to«ni  terminate  at  the  dillance 
of  about  200  yards  from  the  caftle  gate  ;  \vhich  fpace 
affords  a  moft  delightful  as  well  as  convenient  and 
healthful  walk  to  the  inhabitants.  The  profpecl  from 
this  fpot  is  perhaps  the  fineft  anywhere  to  be  met  with, 
for  extent,  beauty,  and  variety. 

In  the  valley  or  hollow  betuixt  the  mid  and  the  fouth 
ridges,  and  nearly  parallel  to  the  high  ftreet,  is  another 
ftreet  called  the  Cowgate  ;  and  the  town  has  now  ex- 
tended itfelf  over  moft  part  of  that  fouth  ridge  alfo. 
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Bttwixt  the  mid  and  the  north  ridges  was  a  loch,  which,  EdinburgW. 
till  of  very  late,  terminated  the  town  on  that  fide.  From  —— v—^ 
the  high  llrcet  towards  the  loch  on  the  north,  and 
Cowgate  on  the  fouth,  run  narrow  crofs  ftrects  or  lanes, 
called  wyriils  and  clufcs,  which  grow  fteeper  and  ftecpcr 
the  farther  weft  or  nearer  the  caftle  ;  fo  that,  were  it 
not  for  the  cloftncfs  and  great  height  of  the  buildings, 
this  city,  from  its  iituation  and  plan,  might  naturally  be 
expected  to  be  the  bell  aired,  as  well  as  the  cleanelt,  in 
Europe.  The  former,  notwithftanding  thele  diia<i- 
vantages,  it  enjoys  in  an  eminent  degree  ;  but  we  can- 
not compliment  it  upon  the  latter,  notwithftanding  every 
polfible  means  has  been  ufed  by  the  maglllrates  for  that 
purpofe. 

The  fteepnefs  of  the  afcent  makes  the  accefs  to  the 
high  ftreet  from  the  north  and  fouth  very  difficult  •, 
which  no  doubt  greatly  retarded  the  enlargement  of 
the  city.  To  remedy  this  inconvenience  on  the  nortli, 
and  %vith  a  view  to  extend  the  town  on  that  quarter,  a 
moft  elegant  bridge  has  been  thrown  over  the  North 
Loch,  which  joins  the  north  ridge  to  the  middle  of  the 
high  ftreet,  by  fo  eafy  an  afcent  as  one  in  fixteen  ; 
and  in  purfuance  of  the  defign,  a  plan  of  a  new  town 
to  the  north  was  fixed  upon,  and  is  now  nearly  finilhed, 
with  an  elegance  and  tafte  that  does  honour  to  this 
country.  In  like  manner,  to  faciUtate  the  accels  from 
the  fouth  fide,  a  bridge  has  been  thrown  over  the  val- 
ley through  ivhich  the  Co\vgate  runs  ;  which,  if  not 
equally  elegant  with  the  North  bridge,  is  certainly  as 
convenient.  2(f 

The  gradual  increafe  of  the  city  of  Edinburgh   may  Account  of 

in  fome  degree  be  underftood  from  the  traces  ot  its  an-  tl^e  gradual^ 

cient  walls  that  tlill  remain.     James  II.   in    1 4  co,  firft '"^.'■"'^"  °^ 
,     ,  ,  ,  .         ,  .   •,  T-  r      -1-     Edinburgh, 

bellowed  on  the   community   the   privilege   01  lorury- 

ing  the  city  with  a  wall,  and  empowered  them  to  levy 
a  tax  upon  the  inhabitants  for  defraying  the  espence. 
When  the  city  was  firll  fortified,  the  wall  reached  no 
further  than  the  prefent  water-houfe,  or  refervoir,  on 
the  caftle  hill  :  from  thence  to  the  foot  of  Halker- 
fton's  wynd,  juft  below  the  new  bridge,  the  city  was 
defended  by  the  North  Loch  ;  an  inconfiderable  morafs, 
which,  being  formerly  overflowed,  formed  a  fmall  lake 
that  hath  fince  been  drained.  From  this  place  to  the 
foot  of  Leith  wynd,  it  does  not  appear  how  the  city 
was  fortified  ?  but  from  the  foot  of  Leith  wynd  to  the 
Nether-bow  port  it  was  defended  only  by  a  range  of 
houfes  j  and  when  thefe  had  became  ruinous,  a  wall  was 
built  hi  their  place.  The  original  wall  of  Edinburgh, 
therefore,  beg-an  at  the  foot  of  the  north-taft  rock  of 
the  callle.  Here  it  was  ftreirgthened  by  a  fmall  fortrefs, 
the  ruins  of  which  are  ftill  to  be  feen,  and  are  called  the 
IVell-lioufe  Tower,  from  their  havhig  a  fpring  in  their 
neighbourhood.  When  the  wall  came  oppolite  to  the 
refervoir,  it  was  carried  quite  acrofs  the  hill,  having  a 
gate  on  the  top  for  makhig  a  communication  between 
the  toivn  and  caftle.  In  going  down  the  hill,  it  went 
flanting  in  an  oblique  direction  to  the  firft  angle  in 
going  down  the  Weft-bow,  ^vhere  was  a  gate  named 
the  U/>/>er-bow  Port,  one  of  the  hooks  of  which  ftill 
remains.  Thence  it  proceeded  eaftwaxd  in  fuch  a  man- 
ner,  as  would  have  cut  off  not  only  all  the  Co^vgate, 
but  fome  part  of  the  parliament  houfe  ;  and  being  con- 
tinued as  far  as  the  Mint  ciofe,  it  turned  to  the  north- 
eaft,  and  connefted  itfelf  with  the  buildings  on  the 
3  U  north 
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EHn"b.,iigh.  norA  fide  of  the  liigh  ftreet,  where  \m  the  original 
'— ~v— -'  Nelher-bow  Port,  about  50  yards  wttt  from  that  which 
afterwards  \vent  by  the  fame  name, 

Soon  after  the  building  of  this  wall,  a  new  ftreet 
was  formed  on  the  outfide  of  it,  named  the  Cowgate, 
wlrich  in  the  i6th  century  became  the  refidence  of  the 
nobility,  the  fenators  of  the  college  of  jullice,  and  other 
perfons  of  the  firft  diftindtion.  After  the  fatal  battle 
of  Flo-ivden,  however,  the  inhabitants  of  the  Cowgate 
became  very  anxious  to  have  themfelves  defended  by 
a  wall  as  well  as  the  reft.  The  wall  of  the  city  ivas 
therefore  extended  to  its  prefent  limits.  This  new 
wall  begins  on  the  fouth-eaft  fide  of  the  rock  on  which 
the  cartle  is  built,  and  to  which  the  town  wall  comes 
quite  clofe.  From  thence  it  defcends  obliquely  to  the 
Weft  Port  ;  then  afcends  part  of  a  hill  on  the  other 
fide,  called  the  High  R'ggs ;  after  which,  it  runs  eaft- 
ward  with  but  little  alteration  in  its  courfe,  to  the 
Brifto  and  Potter-row  ports,  and  from  thence  to  the 
Pleafance.  Here  it  takes  a  northerly  direftion,  which 
it  keeps  from  thence  to  the  Cowgate  port  5  after  which 
the  enclofure  is  completed  to  the  Nether-bow  by  the 
houfes  of  St  Mary's  wynd.  The  onginal  Nether-bow 
port  being  found  not  well  adapted  for  defence  was 
pulled  down,  and  a  new  one  built  in  1 57 1  by  the  ad- 
'herents  of  (|ueen  Mary.  In  1 606,  the  late  hand- 
fome  building  was  erefted  about  50  yards  below  the 
place  where  the  former  flood.  It  was  t^vo  ftories  high, 
and  had  an  elegant  fpire  in  the  middle  ;  but  being 
thought  to  encumber  the  ftreet,  and  the  whole  build- 
ing being  in  a  crazy  fituation,  it  was  pulled  down  by 
order  of  the  magiftrates  in  1764. 

In  the  onginal  wall  of  Edinburgh  there  was,  as  has 
been  already  obferved,  a  port  on  the  Caftle  hill.  On 
the  cxtenfion  of  the  wall,  after  building  the  houfes  in 
the  Cowgate,  this  gate  ^\•as  pulled  doivn.  That  in  the 
upper  or  Weft-bow  ftood  for  a  much  longer  time,  and 
was  pulled  down  within  the  memory  of  fome  perfons 
lately  or  perhaps  ftill  living.  Eefides  thefe,  there  was 
a  third,  about  50  yards  above  the  head  of  the  Canon- 
gate  ;  but  whether  there  were  any  more,  is  uncertain. 
The  ports  or  gates  of  the  new  -walls  were,  I .  The  IVi^/I 
For.',  fituated  at  the  extremity  of  thg  Grafs  Market  ; 
beyond  ^vhich  lies  a  fuburb  of  the  town  and  a  borough 
of  regality,  called  Portjhurgh.  Next  to  this  is  a  wicket, 
flruck  out  of  the  town  wall  in  1744,  for  the  purpofe 
of  making  an  eafier  communication  bet^veen  the  town 
and  the  public  walks  in  the  meadows,  than  by  Brifto 
port.  The  next  to  this  was  Brijfo  Fort,  built  in  1 5 1 5  ; 
beyond  -ivhich  lies  a  fuburb  called  Brijlo  Street.  At  a 
fmall  diftance  from  Brillo  ^vas  the  Potter-row  Port,  which 
took  this  name  from  a  manufaftory  of  earthen  ware  in 
the  neighbourhood.  Formerly  it  was  called  Ktrk  of 
Field  Port.  Between  this  and  the  Cowgate  port  ftood 
another,  called  5'.'  Mary's  Wynd  Port,  which  extended 
from  eaft  to  weft  acrofs  the  foot  of  the  Pleafance,  and 
which  was  demoliftied  only  fmce  the  middle  of  the  laft 
century.  Clofe  to  the  middle  of  this  ftood  the  Col- 
gate Port ;  which  opened  a  communication  between  the 
Cowgate  and  St  Mary's  n7nd,  and  the  Pleafance. 
The  Nether-bozv  Fort  has  been  already  fpolien  of.  At 
the  foot  of  Leith  ^vynd  was  another  gate,  known  by 
the  name  of  Leiih  Wynd  Port ;  and  within  it  was  a 
wicket  gi\'ing  accefs  to  the  church  of  Trinity  College, 
apd  which  ftlll  remains.     At  tlie  foot  of  Halkeillon's 


wynd  was  another,  \vhich,  as  well  as   the  former,  was  Eilinburgfi, 
built  about  the  year  1560.     Both  of  thcfe  were  pulled  —~~y-~^ 
Aovra  fome  years  ago,  and  all  the  reft  in  1785.     Ano- 
ther ftill  remains  at  the  foot  of  the  Canongate,  known 
by  the  name  of  the  Water-gate. 

For  250  years  the  city  of  Edinburgh  occupied  the 
fame  ipace  of  ground,  and  it  is  but  very  lately  that  its 
limits  have  been  fo  confiderably  enlarged.  In  the 
middle  of  the  l6th  century,  it  is  defcribed  as  extending 
in  length  about  an  Italian  mile,  and  about  half  as  much 
in  breadth  ;  which  anfwers  very  nearly  to  its  prefent 
limits,  the  late  enlargements  only  excepted.  This  fpace 
of  ground,  however,  was  not  at  that  time  occupied  in 
the  manner  it  is  at  prefent.  The  houfes  were  neither 
fo  high  nor  io  crowded  upon  each  other  as  they  are  now. 
This  was  a  confequence  of  the  number  of  inhabitants 
increaiing,  which  has  occafioned  the  railing  of  the 
houfes  to  luch  a  height  as  is  perhaps  not  to  be  paral- 
leled in  any  other  part  of  the  world.  Till  the  time  of 
the  Reformation,  the  burying  ground  of  the  city- 
extended  over  all  the  fpace  occupied  by  the  Par- 
liaraent  fquare,  and  from  thence  to  the  Cowgate. 
The  lands  lying  to  the  fouthward  of  the  Cowgate  were 
chietiy  laid  out  in  gardens  belonging  to  the  convent  of 
Black  friars,  and  the  church  of  St  Mary  in  the  Field. 
Thefe  extended  almoll  from  the  Pleafance  to  the  Pot- 
terrow  port.  From  the  Brifto  to  the  Weft  port  the 
ground  was  laid  out  in  gardens  belonging  to  the  Gray 
friars.  The  magiftrates,  on  their  application  to  Q^iieen 
Mary,  obtained  a  grant  of  the  Gray  friars  gardens  for  a 
burying  place  ;  for  which  it  was  given  as  a  reafon,  that 
they  were  foraewhat  diftant  from  the  town.  Here, 
however,  it  muft  be  underftood,  that  thefe  gardens 
were  diftant  from  the  houfes,  and  not  without  the 
avails  ;  for  they  had  been  inclofed  by  them  long  be- 
fore. In  the  time  of  James  I.  the  houfes  within  the 
walls  feem  to  have  been  in  general,  if  not  univerfaU 
ly,  covered  with  thatch  or  broom  ;  and  not  above 
20  feet  high.  Even  in  the  year  1621,  thefe  roofs 
were  fo  common,  that  they  were  prohibited  by  aft 
of  parliament,  in  order  to  prevent  accidents  from  fire. 
In  the  middle  of  the  laft  century,  there  were  nei- 
ther courts  nor  fquares  in  Edinburgh.  The  Parlia- 
ment clofe  or  fquare  is  the  oldell  of  this  kind  in  the 
city.  Miln's  fquare,  James's  court,  &c.  were  built 
long  after  ;  and  Argyll's  and  Brown's  fquares  about 
the  years  1750  or  1  760. 

The  iVi?ui  Town  was  projedled  in  the  year  I752;sjew 
but  as  the  magiftrates  could  not  then  procure  an  ex- Town, 
tenfion  of  the  royalty,  the  execution  of  the  defign  was 
fufpended  for  fome  time.  In  1767,  an  aft  was  ob- 
tained, by  which  the  royalty  was  extended  over  the 
fields  to  the  northward  of  the  city  ;  upon  wliich  ad- 
vertiiements  were  publilhed  by  the  magiftrates,  de- 
firing  proper  plans  to  be  given  in.  Plans  were  given 
in  accordingly,  and  that  deligned  by  Mr  James  Craig 
architeifl  was  adopted.  Immediately  afterwards,  peo- 
ple were  in^ited  to  purchafe  lots  from  the  town  coun- 
cil ;  and  fuch  as  purchaleJ  became  bound  to  conform 
to  the  rules  of  the  plan.  In  the  mean  time,  however, 
the  tosvn  council  had  fecretly  referved  to  themfelves  a 
privilege  of  departing  from  their  own  plan  ;  which 
they  afterwards  made  ufe  of  in  fuch  a  manner  as  pro- 
duced a  law  fuit.  According  to  the  plan  held  forth 
to  the  purchafers,  a  canal  was  to  be  made  through  that 
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rillmniroli  place  where  tVie  North  Loch  had  been,  and  the  brink  on 
'~—~\r—~^  the  north  iide  of  it  laid  out  in  terraces  :  but  inllcad 
of  this,  by  an  a£l  of  council,  liberty  was  referred  to 
the  towii  to  build  upon  this  fpot  ;  and  therefore,  when 
many  gentlemen  had  built  genteel  houl'es  in  the  new 
to\^'n  on  faith  of  the  plan,  they  were  furprifed  to  find 
the  fpot  appointed  for  terraces  and  a  canal,  beginning 
to  be  covered  with  mean  irregular  buildings,  and 
work  houfes  for  tradefmen.  This  deviation  was  im- 
mediately complained  of ;  but  as  the  magillrates  Ihow- 
ed  no  inclination  to  grant  any  redrefs,  a  profecution 
was  commenced  againft  them  before  the  Lords  of  Sel- 
fion.  In  that  court  the  caufe  was  given  againll  the 
purfuers,  who  thereupon  appealed  to  the  Houfe  of 
Lords.  Here  the  fentence  of  the  Court  of  SelTion  was 
reverfed,  and  the  caufe  remitted  to  the  conlideration 
of  their  Lordfliips.  At  lall,  after  an  expenfive  con- 
teft,  matters  were  accommodated.  The  principal 
term  of  accommodation  was,  that  fome  part  of  the 
ground  was  to  be  laid  out  in  terraces  and  a  canal  ; 
but  the  time  of  difpofing  it  in  that  manner,  was  refer- 
red to  the  Lord  Prefident  of  the  Court  of  SelFion  and 
the  Lord  Chief  Baron  of  the  Exchequer.  The  fall 
of  part  of  the  bridge,  hereafter  mentioned,  proved  a 
very  confiderable  difadvantage  to  the  New  Tomi ;  as  it 
tieceflarily  induced  a  fufpicion  that  the  paflage,  by 
means  of  the  bridge,  could  never  be  rendered  fafe. 
An  overfight  of  the  magillrates  proved  of  more  effen- 
tial  detriment.  A  piece  of  ground  lay  to  the  fouth- 
^vard  of  the  Old  Town,  in  a  iituation  very  proper  for 
building.  This  the  magillrates  had  an  opportunity 
of  purchafing  for  1 200I ;  which,  however,  they  ne- 
gledted,  and  it  was  bought  by  a  private  perfon,  who 
immediately  feued  it  out  in  lots  for  building,  as  has 
been  already  mentioned.  The  magiftrates  then  began 
to  fee  the  confequence,  namely,  that  this  fpot  being 
free  from  the  duties  to  \vhich  the  royalty  of  Edinburgh 
is  lubjeft,  people  would  choofe  to  refide  there  rather 
than  in  the  New  Town.  Upon  this  they  offered  the 
purchafer  2000I.  for  the  ground  for  which  he  had  paid 
1 200I.  ;  but  as  he  demanded  20,00ol.  the  bargain 
did  not  take  place.  Notwithftanding  thefe  difcourage- 
ments,  the  New  Town  is  now  almolf  fiuiflied  ;  and 
from  the  advantages  of  its  fituation,  and  its  being  built 
according  to  a  regular  plan,  it  hath  undoubtedly  a  fupe 
riority  over  any  city  in  Britain.  By  its  fituation,  how- 
ever, it  is  remarkably  expofed  to  ftorms  of  wind,  which, 
at  Edinburgh,  foraetimes  rage  with  uncommon  violence. 
It  has  three  ftreets,  almoft  a  mile  in  length,  running 
from  eaft  to  weft,  interfefted  with  crofs  ftreets  at  proper 
dirtances.  The  moft  northerly,  called  -^teen's  Street, 
till  lately  that  Heriot  row  was  built,  is  100  feet  broad, 
and  commands  an  extenfive  profpeft  of  the  Forth,  the 
county  of  Fife,  and  the  (hipping  in  the  river.  Tliat 
called  George''s  Street,  which  is  in  the  middle,  is  no  lefs 
than  115  feet  wide.  It  is  terminated  at  each  end  by 
tivo  very  elegant  and  extenfive  fquares  •■,  that  on  the  eall 
end  is  called  St  yi/nJreiv''j  Square ;  the  other,  which  is 
not  yet  finilhed,  is  called  Charlotte''s  Square.  Prince's 
ftreet  is  the  moft  foutherly ;  and  extends  from  the 
northern  extremity  of  the  bridge,  quite  to  the  weft  end 
of  the  town.  It  has  only  been  finiihed  this  year  (  1 805). 
From  the  ^veft  end  of  Prince's  ftreet,  a  fpacious  road 
has  been  lately  opened  to  join  the  two   roads  to   Glai- 


gow  by  Airdrie  and  \^1litburn.     This  has  greatly  im-  EJi.ibiirgh. 
proved  the  approach  to  the  town  from  the  well.  ^ 

The  moft  remarkable  public  buildings  in  Edinburgh 
are —  »8 

I .  The  Cajlle.  This  ftands  on  a  high  rock,  acccffible  Tublic 
only  on  the  eaft  fide.  On  all  others  it  is  very  ftecp,  -""l  j"f '^^^'t^J. 
in  fome  places  perpendicular.  It  is  about  300  feet  liigh 
from  its  baft  :  lb  that,  before  the  invention  of  artillery, 
it  might  well  liave  been  deemed  unpregnable  ;  though 
the  event  flroived  that  it  was  not.  The  entry  to  this 
fortrels  is  defended  by  an  outer  barrier  of  pallifadoes  ; 
within  this  is  a  dry  ditch,  draw-bridge,  and  gate,  de- 
fended by  tivo  batteries  which  ftank  it ;  and  the  \vhole 
is  commanded  by  a  half-moon  mounted  with  brals 
cannon,  carrying  balls  of  1 2  pounds.  Beyond  theie 
are  tvvo  gate -ways,  the  firft  of  which  is  very  ftrong, 
and  has  two  portculiiTes.  Immediately  beyond  the  fe- 
cond  gate  way,  on  the  right  hand,  is  a  battery  mount- 
ed with  brafs  cannon,  carrying  balls  of  1 2  and  I  Si 
pounds  weight.  On  the  north  fide  are  a  mortar  and 
fome  gun  batteries.  The  upper  part  of  the  caftle 
contains  a  half-moon  battery,  a  chapel,  a  parade  for 
exercife,  and  a  number  of  houfes  in  the  form  of  a  fquare, 
ivhich  are  laid  out  in  barracks  for  the  officers.  Be- 
fides  thefe  there  are  other  barracks  fufficient  to  con- 
tain 1000  men;  a  powder  magazine,  bomb  proof;  a 
grand  arfenal,  capable  of  containing  8000  ftand  of 
arms ;  and  other  apartments  for  the  fame  ufe,  which 
can  contain  22,000  more  :  fo  that  30,000  ftand  of 
arms  may  be  conveniently  lodged  in  this  caftle,  On 
the  eaft  fide  of  the  fquare  above  mentioned,  were  for- 
merly royal  apartments ;  in  one  of  ivhich  King  James 
VI.  was  bom,  and  which  is  ftill  ftiown  to  thofc  who 
vifit  the  caftle.  In  another,  the  regalia  of  Scotland 
were  depofited  on  the  26th  of  March  1707;  but  as 
they  were  never  ftiown  to  any  body,  a  fulpicion  has 
arifen  that  they  ivere  carried  to  London,  pcrliaps  du- 
ring the  rebellions  1 7 15  or  1 745.  This  apartment  was 
opened  in  1794  by  an  order  from  government,  in  pre- 
fence  of  the  firft  civil  officers  of  the  crown,  as  the  lord 
prefident  of  the  court  of  feflion,  the  lord  jufticc  clerk, 
&c.  but  no  part  of  the  regalia  was  foimd. 

The  governor  of  the  caftle  is  generally  a  nobleman, 
whole  place  is  \vorth  about  loool.  a- year ;  and  that  ot 
deputy  governor,  500I.  This  lalt  refidesin  the  houfe  ap- 
pointed for  the  governor,  as  the  latter  never  inhabits  it. 
There  is  alfo  a  fort-major,  a  ftore-keeper,  raafter  gunner, 
and  chaplain  ;  but  as  this  laft  does  not  refide  in  the  caftle, 
worlhip  is  feldom  performed  in  the  chapel.  The  parlia- 
ment houfe  was  formerly  included  in  the  great  fquare 
on  the  top,  and  the  royal  gardens  were  in  the  marlh 
afterwards  called  the  'North  Loch  ;  the  king's  flables  be- 
ing on  the  fouth  fide,  where  the  houfes  ftill  retain  the 
name,  and  the  place  where  the  barns  \vere  ftill  retain 
the  name  of  Caftlebarns. 

The  caftle  is  defended  by  a  company  of  invalids,  and 
four  or  five  hundred  men  belonging  to  lome  marching 
regiment,  though  it  can  accommodate  1000,  as  atove 
mentioned  ;  and  this  nun^bisr  has  been  fometimes  kept 
in  it.  Its  natural  ftrength  of  fituation  was  not  fullicient 
to  render  it  impregnable,  even  before  the  invention  of 
artillery,  as  we  have  already  oblerved  ;  much  lefs  would 
it  be  capable  of  fecuring  it  againft  the  attacks  of  a  mo- 
dern army  well  jirovidcd  with  cannon.  It  could  not,  in 
3  U  2  all 
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EdinVargh.  all  probability,  ■\vithftand,  even  for  a  few  hours,  a  well- 
''——Y~~  direfted  bombardment :  for  no  part  but  tbe  powder 
magazine  is  capable  of  refilling  thefe  deilruclive  ma- 
chines ;  and  the  fplinters  from  the  rock  on  ivhich  the 
caftle  is  built,  could  not  fail  to  render  them  ilill  more 
formidable.  Belides,  the  ^vater  of  the  well,  which  is 
very  bad,  and  drawn  up  from  a  depth  of  loo  feet,  is 
apt  to  fublide  on  the  continued  difcharge  of  artillery, 
ivhich  produces  a  concuffion  in  the  rock. 

2.  T/ie  Pa/tice  of  Hoh/root/Zioii/c.  This,  though  much 
neglefted,  is  the  only  royal  habitation  in  Scotland 
that  is  not  entirely  in  ruins.  It  is  a  handfome  fquare  of 
230  feet  in  the  inlide,  furrounded  with  piazzas.  The 
front,  facing  the  weft,  confifts  of  two  double  to^vers 
joined  by  a  beautifLil  loiv  buildhig,  adorned  with  a 
double  baluftrade  above.  The  gate-way  in  the  middle 
is  decorated  with  double  ftone  columns,  fupporting  a 
cupola  in  the  middle,  reprcfenting  an  imperial  crown, 
with  a  clock  underneath.  On  the  right  hand  is  the 
great  ftaircafe  which  leads  to  the  council  chamber  and 
the  royal  apartments.  Thefe  are  large  and  fpacious,  but 
unfurnilhed  :  in  one  of  them  the  Scotch  peers  meet  to 
eleft  16  of  their  number  to  reprefent  them  in  parhament. 
The  gallery  is  on  the  left  hand,  and  meafures  1 50  feet  by 
274.  It  is  adorned  with  the  fuppofcd  portraits  of  all  the 
kings  of  Scotland.  In  the  apartments  of  the  duke  of 
Hamilton,  which  he  poflefles  as  hereditary  keepdr  of 
the  palace.  Queen  Mary's  bed  of  crimfon  damalk,  bor- 
dered with  green  fringes  and  taffels,  is  iHll  to  be  feen, 
but  almoft  reduced  to  rags.  Here  alfo  ftrangers  are 
fhown  a  piece  of  wainfcot  hung  upon  hinges,  which 
opens  to  a  trap  ftair  communicating  -ivith  the  apart- 
ments below.  Through  this  paffage  Darnley  and  the 
other  confpirators  ruilied  in  to  murder  the  unhappy 
Rizzio.  Towards  the  outward  door  of  thefe  apart- 
ments are  large  dufky  fpots  on  the  floor,  faid  to  be 
occafioned  by  Rizzio's  blood,  which  could  never  be 
vvaflied  out.  In  the  lodgings  afligned  to  Lord  Dun- 
more  is  a  piilure  by  Van  Dyke,  efteemed  a  mafter- 
ly  performance,  of  King  Charles  I.  and  his  queen  go- 
ing a-hunting.  There  are  likewife  the  portraits  of 
their  prefent  majefties  at  full  length  by  Ramfay.  The 
lodgings  above  the  royal  apartments  are  occupied  by 
the  duke  of  Argyll  as  heritable  mafter  of  the  houfe- 
hold. 

The  front  of  this  palace  is  two  florles  high  ;  the 
roof  fiat  ;  but  at  each  end  the  front  projefts,  and  is  or- 
namented with  circular  to^iers  at  the  angles.  Here 
the  building  is  much  higher,  and  the  reft  of  the  palace 
is  three  ftories  in  height.  The  north-weft  towers  \vere 
built  by  James  V.  for  his  o«-n  refidence  :  his  name  is 
ftill  to  be  feen  below  a  niche  in  one  of  thefe  towers. 
During  the  minority  of  Queen  Mary,  this  palace  was 
burned  by  the  Enghih  ;  but  foon  after  repaired  and 
enlarged  beyond  its  prefent  fize.  At  that  time  it 
confifted  of  five  courts,  the  moft  wefterly  of  which 
was  the  largeft.  It  was  bounded  on  the  eaft  by  the 
front  of  the  palace,  which  occupied  the  fame  fpace  it 
does  at  prefent  ;  but  the  building  itfelf  extended  fur- 
ther to  the  fouth.  At  the  north-weft  comer  was  a 
ftrong  gate  with  Gothic  pillars,  arches,  and  towers, 
part  of  which  was  not  long  ago  pulled  down.  Great 
part  of  the  palace  was  burnt  by  Cromwell's  foldiers  •, 
but  it  was  repaired  and  altered  into  the  prefent  form 
after  the  Rtftoration.     The  fabric  wa.'  planned  by  Sir 


C    524    ] 


EDI 


WiUiam  Bruce  a  celebrated   architeft,    and  executed  Edrnburgh,' 
by  Robert  Mylne  mafon.     The  environs  of  tlie  palace  '— ~v~— ' 
aftbrd  an    afylum    for    infolvent   debtors ;    and  adjoin- 
ing to  it  is  an  exteniive  park,  all  of  which  is  a  lanc- 
tuary. 

'I'he  abbey  church  ^vas  fonnerly  called  the  monajlenj 
of  Ho/i/rood/iouje,  and  built  by  King  David  I.  in  1 1  28. 
He  gave  it  the  name  of  Holijroodhoufe,  in  memory,  as 
is  laid  of  his  deUverance  from  an  enraged  hart,  by  the 
miraculous  interpofition  of  a  crofs  from  heaven.  This 
monaftery  he  gave  to  the  canons  regular  of  St  Auguf- 
tine  :  on  whom  he  alfo  beftowed  the  church  of  Edin- 
burgh caftle,  with  thofe  of  St  Cuthbert's,  Corftorphin, 
and  Libberton,  in  the  fliire  of  Mid  Lothian,  and  of 
Airth  in  Stirlingftiire  5  the  priories  of  St  Mary's  Ille 
in  Galloway,  of  Blantyre  in  Clydefdale,  of  Rowadill 
in  Rofs,  and  three  others  in  the  Weftern  Ifles.  To 
them  he  alfo  granted  the  privilege  of  eretling  a  bo- 
rough between  the  town  of  Edinburgh  and  the  church 
of  Holyroodhoufe.  From  theie  canons  it  had  the 
name  of  the  Canoiigate,  ivhich  it  ftill  retains.  In  this 
new  borough  they  had  a  right  to  hold  markets.  They 
had  alfo  portions  of  land  in  different  parts,  with  a  moft 
extenfive  jurifdidion,  and  right  of  trial  by  duel,  and 
fire  and  water  ordeal.  They  had  alfo  certain  re- 
venues payable  out  of  the  exchequer  and  other  funds, 
with  filhings,  and  the  privilege  of  erefting  mills 
on  the  water  of  Leith,  which  ilill  retain  the  name 
of  Canon  mills.  Other  grants  and  privileges  were  be- 
ftowed by  fucceeding  fovereigns  j  fo  that  it  ivas  deem- 
ed the  richell  religious  foundation  in  Scotland.  At 
the  Reformation,  its  annual  revenues  were  442  bolls 
of  wheat,  640  bolls  of  bear,  560  bolls  of  oats,  500 
capons,  two  dozen  of  hens,  as  many  falmon,  I  2  loads 
of  fait  ;  befides  a  great  number  of  fwine,  and  about 
250I.  fterling  in  money.  At  the  Reformation,  the 
fuperiority  of  North  Leith,  part  of  the  Pleafance,  the 
barony  of  Broughton,  and  the  Canongate,  were  vefted 
in  the  earl  of  Roxburgh  5  and  'ivere  purchafed  from 
him  by  the  town  council  of  Edinburgh  in  1636.  In 
1544,  the  church  fuffered  confiderably  by  the  invafion 
of  the  Engliih  ;  but  ^vas  fpeedily  repaired.  At  the 
Reftoration,  King  Charles  II.  ordered  the  church  to  be 
fet  apart  as  a  chapel  royal,  and  prohibited  its  ufe  as  a 
common  parilh  church  for  the  future.  It  was  then  fit- 
ted up  in  a  very  elegant  manner.  A  throne  was 
erefted  for  the  fovereign,  and  I  2  ftalls  for  the  knights 
of  the  order  of  the  thiftle  :  but  as  mafs  had  been  ce- 
lebrated in  it  in  the  reign  of  James  VII.  and  it  had 
an  organ,  ivlth  a  fpire,  and  a  fine  chime  of  bells  on 
the  iveft  fide,  the  Preihyterians  at  the  Revolution 
entirely  deftroyed  its  ornaments,  and  left  nothing  but 
the  bare  walls. — Through  time,  the  roof  of  the  church 
became  ruinous  ;  on  which  the  duke  of  Hamilton  re- 
prefented  its  condition  to  the  barons  of  exchequer,  and 
craved  that  it  might  be  repaired.  This  requeft  was 
complied  with  :  but  the  architeft  and  mafon  who  were 
employed,  covered  the  roof  with  thick  flag  ftones, 
which  foon  impaired  the  fabric  ;  and  on  the  2d  of 
December  1768,  the  roof  fell  in.  Since  that  time,  no 
attempt  has  been  made  to  repair  it,  and  it  is  now  en?-. 
tirely  fallen  to  ruin. 

I'he  ruins  of  tliis  church,  however,  are  ftill  fufhcient 
to  difcover  the  excellency  of  the  workmanftrip.  Here 
fome  of  the   kings  of  Scotland  are  interred.}    and  an 
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EcJinburgli.  odd  kind  of  curiofity  has  been  the  occafion  of  expofing 
v  feme  bones  liuj  to  be  thole  of  Lord  Darnley  and  a 
countefs  of  Roxburgh  who  died  feveral  hundred  years 
ago.  Thofe  faid  to  belong  to  tlie  former  were  very 
large,  and  the  latter  had  fome  fiefh  dried  upon  them. 
The  chapel  was  fitted  up  in  the  elegant  manner  above 
mentioned  by  James  VII.  but  fuch  \vas  the  enthulialm 
of  the  mob,  that  they  not  only  dcftroyed  tlie  orna- 
ments, but  tore  up  even  the  pavement,  which  ivas  of 
marble. 

To  the  eaftward  of  the  palace  is  the  bowling  green, 
now  entirely  in  diforder;  and  behind  it  is  a  field  called  St 
linn's  Yards.  Beyond  this  is  a  piece  of  ground  called  llie 
KiniCs  Pari;  which  undoubtedly  was  formerly  over- 
grown with  wood,  though  no^v  there  is  not  a  fingle 
tree  in  it.  It  is  about  three  miles  in  circumference  ; 
and  was  firft  enclofed  by  James  V.  It  contains  tlie 
rocky  hills  of  Atrhur's  Seat  and  Salifbury  Craigs, 
v>-hich  laft  afford  an  inexhaullible  ftone  quarry  ;  and  up- 
on the  north  fide  of  the  hill  Hands  an  old  ruinous  cha- 
pel, dedicated  to  St  Anthony.  The  Hones  are  ufed  in 
building,  as  well  as  for  paving  the  llreets  and  highways. 
The  park  was  mortgaged  to  the  family  of  Haddington 
for  a  debt  due  to  them  ;  and  by  the  prefent  earl  has 
been  divided  into  a  number  of  enclofures  by  llone  dykes 
raifed  at  a  confiderable  expence.  A  good  number  of 
llieep  and  fome  black  cattle  are  fed  upon  it  ;  and  it  is 
now  rented  at  1500I.  annually. 

3.  St  Gi/es''s  C/iiirch,  is  a  beautiful  Gothic  building, 
meafuring  in  length  206  feet.  At  the  ^veft  end,  its 
breadth  is  no;  in  the  middle,  129;  and  at  the  eaft 
end,  76  feet.  It  has  a  very  elevated  fituation,  and 
is  adorned  with  a  lofty  fquare  to.ver  ;  from  the  fides 
and  comers  of  ivhich  rife  arches  of  figured  llone 
work  :  thefe  meeting  with  each  other  in  the  middle, 
complete  the  figure  of  an  imperial  crown,  the  top  of 
ivhich  terminates  in  a  pointed  Ipire.  The  whole  height 
of  this  tower  is  161  feet. 

This  is  the  mod  ancient  church  in  Edinburgh.  From 
a  paflage  in  an  old  author  called  Simeon  Duiie/meti/is, 
lome  conjeflure  it  to  have  been  built  before  the  year 
854  ;  but  ^ve  do  not  find  exprefs  mention  made  of  it 
Defore  1359.  The  tutelar  faint  of  this  church,  and  of 
Edinburgh,  was  St  Giles,  a  native  of  Greece.  He 
lived  in  the  fixth  century,  and  was  defcended  of  an 
ilhiftrious  family.  On  the  death  of  his  parents,  he 
gave  all  his  eftate  to  the  poor ;  and  travelled  into 
France,  where  he  retired  into  a  wildernefs  near  the 
conHux  of  the  Rhone  with  the  fea,  and  continued  there 
three  years.  Having  obtained  the  reputation  of  ex- 
traordinary fanftity,  various  miracles  were  attributed 
to  liim  ;  and  he  foimded  a  monaftery  in  Languedoc, 
known  long  after  by  the  name  of  St  G!/es\(. — In  the 
reign  of  James  II.  Mr  Preilon  of  Gorton,  a  gentleman 
v.-hofc  defcendants  Hill  poflefs  an  eftate  in  the  county 
of  Edinburgh,  got  pofieilion  of  the  arm  of  this  faint  ; 
which  relick  he  bequeathed  to  the  church  of  Edin- 
burgh. In  gratitude  for  this  donation,  the  magillrates 
granted  a  charter  in  favour  of  Mr  Prefton's  heirs,  by 
which  the  neareft  heir  of  the  name  of  Prefton  was  en- 
titled to  carry  it  in  all  proceffions.  At  the  fame 
time,  the  magillrates  obliged  thcmfelves  to  found 
an  altar  in  the  church  of  St  Giles's,  and  appoint  a 
chaplain  for  celebrating  an  annual  raafs  for  the  foul  of 
Mr   Preflonj    and  likewife,   that  a  tablet,  containing 


his  arms,  and  an  account  of  his  pious  donation,  flimild  EJInbnrfrh. 
be  put  up  in  the  chapel. — St  Giles's  was  firlt  limply  a  *"  ' 
pariih  church,  of  which  the  bilhop  of  Lindisfarn  or  Ho^ 
ly  Illand,  in  the  county  of  Northumberland,  was  pa- 
tron. He  was  fucceeded  in  the  patronage  by  the  ab-^ 
bot  and  canons  of  Dunfermline,  and  they  by  the  ma- 
gillrates  of  Edinburgh.  In  1466,  it  was  erefted  into 
a  collegiate  church  by  James  III.  At  the  Reforma- 
tion, the  church  was,  for  the  greater  convenience,  di- 
vided into  feveral  parts.  The  four  principal  ones  are 
appropriated  to  divane  worfliip,  the  lefler  ones  to 
other  purpofes.  At  the  fame  time  the  religious  uten- 
fils  belonging  to  this  church  were  feized  by  the  magi- 
llrates. They  were, — St  Giles's  arm,  enllirined  in 
filver,  weighing  five  pounds  three  ounces  and  a  half;  a 
filver  chalice,  or  communion  cup,  weighing  23  ounces  y 
the  great  eucharijl  or  communion  cup,  with  go/'/en  weiie 
andjlones;  two  cruets  of  25  ounces;  agolden  bell,  with  a 
heart,  of  four  ounces  and  a  half ;  a  golden  unicorn  ;  a 
golden  pix,  to  keep  the  hoft  ;  a  fmall  golden  heart,., 
with  two  pearls  ;  a  diamond  ring  ;  a  filver  chalice,  pa- 
tine,  and  fpoon,  of  3 2  ounces  and  a  half:  a  commu- 
nion table  cloth  of  gold  brocade  ;  St  Giles's  coat,  ivith 
a  little  piece  of  red  velvet  which  hung  at  his  feet  ;  a 
round  filver  eucharijl ;  two  filver  centers,  of  three 
pounds  fifteen  ounces ;  a  filver  fhip  for  incenfe  ;  a  large 
filver  crofs,  with  its  bafe,  weighing  fixtecn  pounds  thir- 
teen ounces  and  a  half;  a  triangidar  filver  lamp;  two 
filver  candlefticks,  of  feven  pounds  three  ounces  ;  other 
two,  of  eight  pounds  thirteen  ounces ;  a  filver  chalice 
gilt,  of  20^  ounces;  a  filver  chalice  and  crofs,  of  75 
ounces  ;  befides  the  priefts  robes,  and  other  veltments, 
of  gold  brocade,  crirafon  velvet  embroidered  -svith  gold, 
and  green  damalk. — Thefe  were  all  fold,  and  part  of 
the  money  applied  to  the  repairs  of  the  church  ;  the 
reft  was  added  to  the  funds  of  the  corporation. 

In  the  lleeple   of  St  Giles's  church  are  three  large 
bells  brought    from  Holland    in    1621  ;    the    biggeft 
weighing   20oolb.  the  fecond  700,  and  the  third  500.  • 
There  are   alio  a  fet   of  mufic  bells,  which  play  eveiy 
day  between  one  and  two  o'clock,  or  at  any  time  in  the 
cafe  of  rejoicings.     The   cathedral  is  divided  by  parti- 
tion  walls  ;  and  the   principal   apartments   are  ufed  as 
four  feparate  churches,  which  are  diftinguillied  by  the 
names  of  the  Nexu  or  High  Church,  the  Old  Churcft,  the 
To/booth  Church,  which  is  contiguous  to  the  prifoti,  and 
the  Litt/c  Church,   or   Haddoui's   Hole  Church,   which 
derives  its  latter  name  from  a  gentleman  who  had  been 
confined  in   it.     The   principal   divifion    is   called   the 
Iltgh  Church,   which   has   been   elegantly  repaired  and 
new  feated.     There  is  a  very  elegant  and   finely  orna- 
mented   feat  for   his  maiefty,  with  a  canopy  fupported 
by  four  Corinthian  pillars  decorated  in  high  tafte.  Ti)is 
feat  is  ufed    by  the    king's    commillioncr    during  the 
time  the  General  AlTembly  fits.      On  tlie  right  hand  is 
a  feat  for  the  lord  high  conllable  of  Scotland,  whole 
olfice   it   is  to  keep  the  peace  within  doors  in  his  m,n- 
jelly's  prefence  ;  it  being  the  duty  of  the  earl  raarihal 
to  do  the  fame  without.     The   feats  lielonging  to  the 
lords  of  council  and  felTion'are  on  the  right  of  the  lord 
high  conftable  ;  and  on  the  left  of  the  thrune  was  a  feat 
for  the  lord  high  chancellor  of  Scotland ;  but  that  office 
being  now  abolilhed,  the  feat  is  occupied  by  others. 
On  the  left  of  this  fit  the  barons  of  exchequer  ;  and, , 
to    the   left   of   them,    the   lord  provoft,    magiftrates,  , 
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Fdinburgh.  and  town  council.     The  pulpit,  king's  feat,  and  gal- 
■^——v—~'  leries,  are   covered  with  crimfon  velvet  v\'ith  gold  and 
filk  fringes. 

The  aiile  of  St  Giles's  church  is  fitted  up  with  feats 
for  the  general  aflembly  who  meet  here  ;  and  there 
is  a  throne  for  his  majelly's  commillioner  with  a  cano- 
py of  crimfon  filk  damalk,  having  the  king's  arms  em- 
broidered ivith  gold,  prefented  by  the  late  Lord  Cath- 
cart  to  his  fucceflor  in  office.  In  this  church  is  a  mo- 
nument dedicated  to  the  memory  of  Lord  Napier,  baron 
of  Merchifton,  well  known  as  the  inventor  of  loga- 
rithms ;  a  fecond  to  the  earl  of  Murray,  regent  of 
Scotland  during  the  minority  of  James  VL  ;  and  a 
third  to  the  great  marquis  of  Montrofe. 

4.  T/ie  Parliament  Hoiife,  in  the  great  hall  of  which 
the  Scottilh  parliament  ufed  to  affemble,  is  a  magnificent 
building.  The  hall  is  i  23  feet  long  and  42  broad,  \vith 
a  fine  arched  roof  of  oak,  painted  and  gilded.  In  this  the 
lawyers  and  agents  now  attend  the  courts,  and  lingle 
judges  fit  to  determine  caufes  in  the  firft  initance,  or  to 
prepare  them  for  the  whole  court,  who  fit  in  an  inner 
room  formerly  appropriated  to  the  privy  council.  This 
inner  apartment  has  been  lately  repaired  and  very  com- 
modioufly  fitted  up.  In  a  niche  of  the  wall  is  placed  a 
fine  marble  ftatue  of  Prefident  Forbes,  erefted  at  the 
cxpence  of  the  faculty  of  advocates.  There  are  alfo 
full-length  portraits  of  King  William  III.  Queen  Mary 
his  confort,  and  (^ueen  Anne,  all  done  by  Sir  Godfrey 
Kneller  ;  alfo  of  George  I.  John  duke  of  Argyll  and 
Archibald  duke  of  Argyll,  by  Mr  Aikman  of  Caimey. 

Above  Hairs  were  formerly  the  court  of  exchequer 
and  treafury  chamber,  with  the  different  offices  belong- 
ing to  that  department  ;  but  thefe  ivere  removed  in 
1803  ^°  ^^  apartments  in  the  royal  exchange  occu- 
pied by  the  cuftomhoufe  ;  and  below  is  one  of  the  moft 
valuable  libraries  in  Great  Britain,  belonging  to  the 
faculty  of  advocates.  Befides  30,000  printed  volumes, 
there  are  many  fcarce  and  valuable  manufcripts,  me- 
dals, and  coins  :  here  is  alfo  an  entire  mummy  in  its  ori- 
ginal cheft,  prefented  to  the  faculty  (at  the  expence 
of  300I.)  by  the  earl  of  Morton,  late  prefident  to 
the  Royal  Society.  As  thefe  rooms  are  immediately 
below  the  hall  where  the  parliament  fat,  they  are  fub- 
jeft  to  a  fearch  by  the  lord  high  conftahle  of  Scot- 
land ever  fince  the  gunpowder  plot ;  and  this  is  fpeci- 
fied  in  the  gift  from  the  city  to  the  faculty.  This  li- 
brary was  founded,  in  the  year  1682,  by  Sir  George 
Mackenzie  lord  advocate.  Among  other  privileges,  it 
is  entitled  to  a  copy  of  every  book  entered  in  Stationers 
hall.  Before  the  great  door  is  a  noble  equeflrian  ftatue 
of  Charles  II.  the  proportions  of  which  are  reckoned  ex- 
ceedingly juft.  Over  the  entrance  are  the  arms  of  Scot- 
land, with  Mercy  and  Truth  on  each  fide  for  fup- 
porters. 

The  court  of  feffion,  the  fupreme  tribunal  in  Scot- 
land, confifts  of  15  judges,  who  fit  on  a  circular  bench, 
clothed  jn  purple  robes  turned  up  ^nth  crimfon  velvet. 
Six  of  thefe  are  lords  of  the  jufticiary,  and  go  the  cir- 
cuit twice  a-year  ■■,  but,  in  that  capacity,  they  wear 
fcarlct  robes  timied  up  with  white  fatin. 

5.  The  Tc/boolh  was  erefted  in  1561,  not  for  the 
purpofes  merely  of  a  prifon,  but  likewife  for  the  ac- 
commodation of  the  parliament  and  other  courts  ;  but 
•it  has  fmce  become  fo  very  unfit  for  any  of  .thefe 
purpofes,  that  it   is  now  propofed  to  pull  it  down,   and 
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rebuild  It  in  fome  other  place,  efpecially  as  it  5s  very  E.Iinl mgJi, 
inconvenient  in  its  prefent  fituation  on  account  of  its  »  — ' 
encumbering  the  ftreet.  The  provoft  is  captain  of  the 
tolbooth,  with  a  gaoler  under  him  :  and  the  latter  has 
a  monopoly  of  all  the  provifions  for  the  prifoners  ;  a 
circumftance  n'hich  muft  certainly  be  confidered  as  a 
grievous  oppreffion,  thofe  who  are  leaft  able  to  pur- 
chafe  them  being  thus  obliged  to  do  fo  at  the  highell 
price.  There  is  a  chaplain  who  has  a  falary  of  30I.  a- 
year. 

6.  Brldeivell.  "  On  the  Calton-hill,  to  be  feen  from 
the  North  Bridge,  is  a  corredlion-houfe  or  Bridewell, 
built  within  thefe  few  years.  It  is  a  ftrong  ftone  fabric. 
The  principal  part  of  the  building  is  in  the  form  of  the 
letter  D,  with  a  houfe  for  the  governor  at  fome  diftance 
oppofite  to  the  northern  or  reftilineal  part  of  it.  The 
%vhole  is  furrounded  by  lofty  walls,  betivixt  ^vliich  and 
the  houfe  is  an  area  laid  out  as  a  garden. 

"  This  is  faid  to  be  one  of  the  moft  complete  buildings 
of  the  kind  in  Britain.  It  confifts  of  five  ftories  j  the 
uppermoft  of  which  is  ufed  as  an  hofpital  for  fick  pri- 
ioners  and  for  ftore-rooms,  &c.  The  other  four  ftories 
are  laid  out  in  the  following  manner  :  A  palfage  goes 
along  the  middle  of  the  femicircular  part  of  the  build- 
ing with  apartments  on  each  hand.  The  apartments 
on  the  outward  fide  of  the  curvature  are  fmaller  than 
thofe  on  the  inner  fide.  They  are  double  the  number,  • 
and  are  ufed  as  feparate  bed-chambers  for  each  of  the 
perfons  confined.  The  apartments  on  the  inner  fide  of 
the  femicircle,  of  which  there  are  thirteen  in  each 
ftory,  are  allotted  for  labour.  They  have  a  grate  in 
front,  and  look  into  the  inner  court.  Oppofite  to 
them,  in  the  flat  fide  of  the  building,  is  a  dark  apart- 
ment with  narrow  windo^vs,  from  which,  without  be- 
ing feen,  the  governor  can  fee  how  the  priioners  in  the 
apartments  for  work  are  employed.  The  court,  or 
fpace  hi  the  middle  bet^veen  the  tlat  and  femicircular 
part  of  the  building,  is  roofed  in  at  the  top  ;  and  a 
great  part  of  it  is  covered  with  glafs,  fo  as  to  light  the 
whole.  On  the  floor  of  the  area  is  a  ftove,  which 
during  winter  heats  the  whole  apartments  allotted  to 
labour.  There  is  alfo  a  pulpit,  from  wliich  a  chaplain 
preaches  on  Sundays  ;  and  the  prifoners  come  into  the 
front  apartments  to  attend  the  fervice. 

"  The  bed-chambers,  looking  outwards  to  the  country, 
are  lighted  by  a  long  narrow  window  in  each.  The 
window  is  glazed.  The  frame  in  which  the  glafs  is 
fixed  is  of  iron.  It  turns  on  pivots  fixed  at  the  top 
and  bottom,  fo  as  to  be  opened  and  ftiut  at  pleafure. 
Each  bed-chamber,  which  is  about  eight  feet  long  by 
feven  broad,  is  fiimiftied  v/ith  a  bed  and  a  bible.  The 
frame  of  the  bed  is  of  iron,  the  bed  confifts  of  a  ftraw 
mattrefs  of  the  beft  quality.  The  whole  floors  and  par- 
titions of  the  building  are  of  ftone.  No  ^vood  is  ufed 
excepting  for  the  doors  of  the  apartments.  There  are 
cells,  however,  for  fob'tary  confinement  for  male  cri- 
minals, in  which  the  frames  of  the  beds  are  of  wood, 
left,  by  breaking  them,  tools  or  weapons  of  a  danger- 
ous nature  ftiould  be  obtained.  Large  cifterns,  fupplied 
with  water  from  the  city's  refervoir,  are  placed  at  the 
top  of  the  houfe,  from  which  the  w  ater  is  diftributed  to 
the  difi'erent  (lories,  and  to  a  kitchen,  wafliing  houfe, 
and  baths,  on  the  ground  floor. 

"  The  inftitution  is  managed  with  great  care.  Befides 
being   fuperintended   by  the  magiftrates  of  Edinburgh, 
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■  the  flieriff  of  the  county  once  each  month  vlfils  every 
comer  of  it.  It  is  kept  in  a  ftate  of  the  moll  pcrfedl 
cleannefs.  The  prifoncrs,  wlien  firft  received,  are 
clothed  in  a  uniform  belonging  to  the  place  ■,  and  their 
own  clothes,  after  being  cleaned,  are  preierved  for  them 
till  their  dilmifTion.  They  remain  during  the  day  in 
the  apartments  allotted  to  labour,  from  which  they  are 
always  difmiffed  as  loon  as  it  becomes  dark  to  their  bed- 
chambers. The  women  fpin,  and  the  men  pick  oakum. 
Their  food  conlifts  of  oatmeal  porridge  with  Imall  beer 
for  breakfail  and  fupper  ;  and  for  dinner,  of  broth 
made  of  fat  and  vegetables, -refcmbling  what  in  Scotland 
is  called  Jhearer's  hail  (reaper's  broth).  Thole  that 
exert  any  tolerable  iudullry  arc  allowed  bread  to  their 
broth,  and  alfo  a  larger  portion  of  porridge.  Only 
one  death  has  occurred  in  the  houfe  during  the  laft 
four  years  ;  and  in  that  cafe  the  individual  who  died 
had  come  into  Bridewell  under  a  complication  of  dif- 
eafes.  In  truth,  the  food,  clothing,  good  air,  and 
comfortable  lodging,  which  are  enjoyed  in  this  place, 
are  far  fuperior  to  'ivhat  the  greater  number  of  inha- 
bitants can  expeft  to  obtain  on  their  return  to  the 
world  at  large.  To  refide  here,  therefore,  is  a  puniih- 
ment  from  moral  and  not  from  phyfical  caufes ;  that  is 
to  fay,  becaufe  it  is  attended  vA'Cii  the  lofs  of  freedom 
and  of  fociety,  and  becaufe  it  is  a  place  of  infamy." 

7.  There  is  a  hall  in  the  Writers  Court  belonging 
to  the  clerks  to  his  raajelly's  fignet,  where  there  is  alfo 
an  office  for  the  bufinefs  of  the  fignet.  The  office  of 
keeper  of  the  fignet  is  very  lucrative,  and  he  is  allowed 
a  depute  and  clerks  under  him.  Before  any  one  enters 
into  this  fociety  he  muft  attend  the  college  for  two 
years,  and  ferve  five  years  as  an  apprentice  to  one  of 
the  fociety.  There  is  a  very  excellent  library  belong- 
ing to  tliis  hall,  which  is  rapidly  increafing,  as  every 
one  who  enters  muft  pay  lol.  towards  it.  He  pays  al- 
fo lool.  of  apprentice  fee,  and  tool,  when  he  enters. 

8.  The  Exchange  is  a  large  and  elegant  buildincr, 
with  a  court  of  abont  90  feet  fquare  in  the  middle. 
On  the  north  fide  are  piazzas  ^vhere  people  can  ^valk 
under  cover,  the  other  three  fides  being  laid  out  in 
ihops  ;  but  the  merchants  have  never  made  ufe  of  it  to 
meet  in,  flill  {landing  iu  the  ftreet  as  formerly.  The 
back  part  of  the  building  formerly  ufed  for  the  general 
cuftomhoufe  of  Scotland,  where  the  commiihoners  met 
to  tranfaft  buSijefs,  is  now  occupied  by  the  offices  con- 
nefted  with  the  Exchequer.  They  had  above  20  offices 
for  the  different  departments,  to  which  the  accefs  is  by 
a  hanging  ftair  60  feet  in  height.  In  looking  over  the 
wmdow  before  he  afcends  this  ftair,  a  ftranger  is  fur- 
prifed  to  find  himfelf  already  40  feet  from  the  ground, 
which  is  owing  to  the  declivity  on  which  the  Ex- 
change is  bt'.Ilt.  The  fine  manfion  of  Eellevue  north 
of  the  New  Town  is  now  converted  into  apartments  for 
the  cuftomhoufe. 

The  Truftees  Office  for  the  improvement  of  fiftieries 
and  raanufaflures  in  Scotland  is  in  the  fouth-weft  cor- 
tler  of  the  Exchange  ;  the  fund  under  their  manage- 
ment being  part  of  the  eiuivaient  money  gi\'en  to  Scot- 
land at  the  Union.  This  is  diftributed  in  premiums 
amongft  thofe  who  appear  to  have  made  any  conlider- 
able  improvement  in  the  arts. 

9.  The  North  BriWge,  which  forms  the  main  paflage 
of  communication  bct^vixt  the  Old  and  New  Toi\tis, 
was  founded,  as  has  already  been  obferved,  in  17  63  by 
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Provoft  Drummond  ;  but  the  contraft  for  buildmg  it  Edinhurph'. 
was  not  figned  till  Augull  21.  1765.  The  archited '~"~''~~^ 
\\as  Mr  William  Mylne ,  who  agreed  with  the  town 
(ountil  of  Edinburgh  to  finhh  the  work  for  10,140!. 
and  to  uphold  it  for  10  years.  It  was  alfo  to  be  finilh- 
ed  before  Martinmas  1769  :  but  on  the  3d  of  Auguft 
that  year,  when  the  work  was  nearly  completed,  the 
vaults  and  fide  walls  on-  the  fouth  fell  down,  and  five 
people  were  buried  in  the  ruins.  This  misfortune  waS 
occafioned  by  the  foundation  having  been  laid,  not  up- 
on the  folid  earth,  but  upon  the  rubbilh  of  the  houlcs 
which  had  long  before  been  built  on  the  north  fide  of 
the  High  ftreet,  and  which  had  been  thrown  out  into 
the  hollow  to  the  northward.  Of  this  rubbifti  there 
ivere  no  lefs  than  eight  feet  between  the  foundation  of 
the  bridge  and  the  folid  earth.  Befides  this  deficiency 
ill  the  foundation,  an  immenfe  load  of  earth  which  had 
been  hiid  over  the  vaults  and  arches  in  order  to  raife 
the  bridge  to  a  proper  level,  had  no  doubt  contributed 
to  produce  the  cataftrophe  above  mentioned. — The 
bridge  was  repaired,  by  pulling  down  fome  parts  of  the' 
fide  walls,  and  r.ftenvards  rebuilding  themj  ftrengthen- 
ing  them  in  others  with  chain  bars ;  removing  the 
quantity  of  earth  laid  upon  the  vaults,  and  fupplying 
its  place  with  hollow  arches,  &c.  The  whole  was  fup- 
ported  at  the  fouth  end  by  very  ftrong  buttrefles  and 
counterforts  on  each  fide ;  but  on  the  north  it  has  only 
a  fingle  fupport. — The  whole  length  of  the  bridge, 
from  the  High  ftreet  in  the  Old  Town  to  Prince's  ftreet 
in  the  Nesv,  is  1 1  25  feet ;  the  total  length  of  the  piers 
and  arches  is  310  feet.  The  width  of  the  three  great 
arches  is  72  feet  each  j  of  the  piers,  l^i  feet  ;  and  of 
the  fmall  arches,  each  20  feet.  The  height  of  the  great 
arches,  from  the  top  of  the  parapet  to  the  bafe,  is  63 
feet ;  the  breadth  of  the  bridge  within  the  wall  over 
the  arches  is  40  feet,  and  the  breadth  at  each  end  50 
feet. — On  the  fouthem  extremity  of  this  bridge  ftands 
the  General  Poll  Olfice  for  Scotland  •,  a  neat  plain  build- 
ilig,  with  a  proper  number  of  apartments  for  the  bufi- 
nefs, and  a  houfe  for  the  fecretary. 

The  communication  betwi.'it  the  two  to'STOS  by  means 
of  this  bridge,  though  very  complete  and  convenient 
for  fuch  as  lived  in  certain  parts  of  either,  was  yet 
found  infufficient  for  thofe  who  inhabit  the  weftcrn 
dirtrifts.  Another  bridge  being  therefore  neceffary, 
it  was  propofed  to  fill  up  the  valley  occafionally  with 
the  rubbifti  dug  out  in  making  the  foundations  of 
houfes  in  the  New  Town  ;  and  fo  great  -ivas  the  quan- 
tity, that  this  was  accomplilhed  fo  as  to  be  fit  for  the 
palVage  of  carriages  in  little  more  than  four  years  and 
a  half. 

10.  The  South  Bridge  is  direftly  oppofite  to  the  other, 
fo  as  to  make  but  one  ftreet,  crolTmg  that  called  the 
High  Street  almoft  at  right  angle-^.  It  confiits  of  19- 
arches  of  different  fizes  :  but  only  one  of  them  is  vi- 
fible,  viz.  the  large  one  over  the  Cowgate  ;  and  even 
this  is  fmall  in  comparifon  with  thofe  of  the  North 
Bridge,  being  no  more  than  30  feet  wide  and  31  feet 
high.  On  the  fouth  it  terminates  at  ''.le  Univcriity 
on  one  hand,  and  the  Royal  Infirmary  on  the  other. 
The  Tron  Church,  properly  called  ChriJI  Church,  ftands 
at  the  northern  extremity,  facing  the  High  ftreet,  and 
in  the  middle  of  what  is  now  called  Hunler''s  Square, 
in  memory  of  the  worthy  chief  magiftrate  who  plan-  ■ 
ned  thofe  improvements,  but  did  not  Kve  to  fee  them* 
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iJinhurgh  executed.     On   the  weft  fide  of  this  fijuare  the  Mer- 
»  chant  Company  have   built  a  very  haudfome   hall   for 

the  occafional  meetings  of  their  members.  This  bridi;e 
\V3S  erecled  with  a  defign  to  give  an  eafy  accels  to  the 
great  number  of  ftreets  and  fquares  on  the  fouth  iide, 
as  well  as  to  the  country  on  that  quarter  from  ivhence 
the  city  is  fupplied  with  coals.  The  ftreet  on  the  top 
is  fuppofed  to  be  as  regular  as  any  in  Europe  ;  every 
houfe  being  of  the  fame  dimenlions,  excepting  that 
between  every  tu-o  of  the  ordinary  conllruftion  there 
is  one  ivith  a  pediment  on  the  top,  in  order  to  prevent 
that  famenefs  of  appearance  which  would  other^vile 
■<ake  place.  So  great  was  the  rage  for  purchafing 
ground  on  each  fide  of  this  bridge  for  building,  that 
-the  areas  fold  by  public  auftion  at  50I.  per  foot  in 
front.  By  this  the  community  will  undoubtedly  be 
conliderable  gainers ;  and  the  proprietors  hope  to 
Indemnify  themfelves  for  their  extraordinary  expence 
by  the  vaft  fale  of  goods  fuppofed  to  attend  the  Ihops 
in  that  part  of  the  town  ;  though  this  feems  foraewhat 
more  dubious  than  the  former. 

■  IJ.  The  Concert  Ha//,  called  alfo  St  CecUia's  Ha//, 
ftands  in  Niddery's  ftreet  ;  and  was  built  in  1762, 
after  the  model  of  the  great  opera  theatre  in  Parma. 
The  plan  was  drawn  by  Sir  Robert  Mylne,  architect 
of  Blackfriars  bridge.  The  mufical  room  is  of  an  oval 
form,  the  ceiling  being  a  concave  elliptical  dome,  light- 
ed from,  the  top  by  a  lanthom,  The  feats  are  ranged  in 
the  form  of  an  amphitheatre  ;  and  are  capable  of  con- 
taining 500  perfons,  befides  leaving  a  large  area  in  the 
middle  of  the  room.  The  orcheftra  is  at  the  upper  end, 
and  is  terminated  by  an  elegant  organ. 

The  mufical  fociety  was  firft  inftituted  in  the  year 
1728.  Before  that  time,  feveral  gentlemen  had  formed 
a  weekly  club  at  a  tavern  kept  by  one  Steil,  a  great 
lover  of  mufic,  and  a  good  finger  of  Scots  fongs.  Here 
the  common  entertainment  confilied  in  playing  on  the 
harpfichord  and  violin  the  concertos  and  fonatas  of 
Handel,  juft  then  publiilied.  The  meeting,  however, 
fcon  becoming  numerous,  they  inftituted,  in  the  year 
above  mentioned,  a  fociety  of  70  members,  for  the 
purpofe  of  holding  a  weekly  concert.  The  affairs  of 
the  fociety  were  regulated  by  a  governor,  deputy -go- 
vernor, treafurer,  and  five  direftors,  who  were  annual- 
ly chofen  by  the  members.  The  meetings  were 
continued  ever  fince  that  time  on  much,  the  fame 
footing  as  at  firft,  and  the  number  of  members  in- 
creafed  to  200.  'I'he  weekly  concerts  were  on  Friday  ; 
the  tickets  being  given  gratis  by  the  direflors,  and  at- 
tention paid  in  the  firft  place  to  ftrangers.  Oratorios 
were  occafionally  performed  throughout  the  year  ;  and 
the  principal  performers  had  alfo  benefit  concerts. 
The  band  were  excellent  in  their  feveral  departments ; 
and  feveral  of  the  members  being  alfo  good  performers, 
took  their  part  in  the  orcheftra.  There  were  al- 
xvays  many  applications  on  the  occafion  of  a  vacancy  ; 
and  fuch  was  generally  the  number  of  candidates,  that 
it  waS  no  eafy  matter  to  be  admitted.  This  fociety, 
however,  has  been  long  neglefted,  and  the  hall  difpofed 
ot  for  other  purpofes. 

12.  T/ie  Vniverfity.  In  the  year  1581,  a  grant  was 
obtained  from  King  James  VI.  for  founding  a  college 
or  univerfity  within  the  city  of  Edinburgh  ;  and  the 
citizens,  aided  by  various  donations  from  well-difpofed 
.perfons,   purchafed  a  fituation  for  the  intended  new 


college,  confirting  of  part  of  the  areas,  chambers,  a^d  Edinlmrgh' 
church  of  the  collegiate  provoftry  and  prebends  of  the  — — v— ' 
Kirk-a-field,  otherivife  called  Temp/um  et  Frtefeilura 
SajiBiC  Mariie  in  campis,  lying  on  the  fouth  fide  of  tlie 
city.  Next  year,  a  charter  of  confirmation  and  erec- 
tion was  obtained  alio  from  King  James  VI.  from 
which  the  college  to  be  built  did  afterwards  derive  all 
the  privileges  ot  an  univerfity. 

In  1583,  the  provoft,  magiftrates,  and  council,  the 
patrons""  ot  this  new  inftitution,  prepared  the  place 
in  the  beft  manner  they  could  for  the  reception  of 
teachers  and  Undents ;  and  in  the  month  of  October 
the  fame  year,  Robert  RoUock,  whom  they  had  In- 
vited from  a  profeiTorfhlp  in  St  Salvator's  College  in 
the  univerfity  of  St  Andrew's,  began  to  teach  in  the 
new  college  of  Edinburgh.  Other  profeflbrs  were 
foon  after  elefted  ;  and  in  the  year  1586,  Rollock  was 
appointed  principal  of  the  college,  and  the  following 
year  alfo  profefibr  of  divinity,  immediately  after  he 
had  conferred  the  degree  of  M.  A.  on  the  ftudents- 
who  had  been  under  his  tuition  for  four  years.  The 
offices  of  principal  and  profeifor  of  divinity  remained 
united  till  the  year  1620. 

In  the  1617,  King  James  VI.  having  vifited  Scot- 
land after  his  acceffion  to  the  crown  of  England,  com- 
manded the  principal  and  regents  of  the  college  of 
Edinburgh  to  attend  him  in  Stirling  caftle  ;  and  after 
they  had  there  held  a  folemn  philofophicat  difputation 
In  the  royal  prefence,  his  majefty  was  fo  much  fatif- 
fied  with  their  appearance,  that  he  defired  their  col- 
lege for  the  future  might  be  called  T/ie  Co'/ege  of  Kin^ 
James,  which  name  it  ftill  bears  in  all  its  diplomas  or 
public  deeds. 

For  ieveral  years  the  college  confifted  only  of  a 
principal,  who  was  alfo  profeiTor  of  divinity,  with  four 
regents  or  profeflbrs  of  philofophy.  Each  of  thele 
regents  inftru6led  one  clafs  of  ftudents  for  four  years, 
in  Latin,  Greek,  fchool  logic,  mathematics,  ethics, 
and  phyfics,  and  graduated  them  .it  the  conclufion  of 
the  fourth  courfe.  A  proieflor  of  humanity  or  Latin 
was  afterwards  appointed,  who  prepared  the  ftudents 
for  entering  under  the  tuition  of  the  regents  •,  alfo  a 
profeflbr  of  mathematics,  and  a  profefTor  of  Hebrew 
or  Oriental  languages.  It  was  not  till  about  the  year 
1 710  that  the  four  regents  began  to  be  confined  each 
to  a  particular  profeffion  j  fince  which  time  they  have 
been  commonly  ftyled  Profejfors  of  Greet,  Logic,  Mo- 
ra/ P/iiiofip/nj,  ami  Natura/  Pliiiofopliy.—The  firll  me- 
dical profeflbrs  inftituted  at  Edinburgh,  were  Sir  Ro. 
bert  Sibbald  and  Doftor  Archibald  Pitcairn,  in  the 
year  i68j  *.  Thefe,  however,  were  only  titular  pro.-^, 
feflbrs  }  and  for  30  years  afterwards,  a  fummer  leflure^^p,  ^  -^ 
on  the  officinal  plants,  and  the  difleftion  of  a  human  j„,. 
body  once  in  tivo  or  three  years,  completed  the  ivhole 
courfe  of  medical  education  at  Edinburgh.  In  1 720, 
an  attempt  was  made  to  teach  the  different  branches 
of  phyfic  regularly ;  which  fucceeded  fo  well,  that 
ever  fince,  the  reputation  of  the  univerfity  as  a  fchool 
for  medicine  hath  been  conftantly  increafing,  both  in 
the  ifland  of  Britain,  and  even  among  diftant  nations. 

The  college  is  endowed  with  a  very  fine  library, 
founded  in  1580  by  Mr  Clement  Little  advocate, 
who  bequeathed  it  to  the  town  council.  They  order- 
ed a  houfe  to  be  built  for  It  In  the  neighbourhood  of 
St  Giles's  church,  where  it  was  for  fome  time  kept 
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Sdintiirgli.  under  the  care  of  the  eldeft  miniller  of  Edinburgh, 
*  but  was  afterwards  removed  to  the  college.     This  col- 

leftion  is  enriched,  as  well  as  others  of  a  firailar  kind, 
by  receiving  a  copv  of  every  booii  entered  in  Station- 
ers hall,  according  to  the  ftatute  for  the  encourage- 
ment of  authors.  Befides  this,  the  only  fund  it  has 
is  the  money  paid  by  all  the  iludents  at  the  univeriky, 
except  thofe  of  divinity,  upon  their  being  matriculated; 
and  a  fum  of  5I.  given  by  each  profeifor  at  his  admii- 
fion.  The  amount  of  thele  funis  is  uncertain,  but  has 
been  elHraated  at  about  150I.  annually.  The  ftudents 
of  di^^nity,  ^vho  pay  nothing  to  this  library,  have  one 
belonging  to  their  own  particular  department. 

Here  are  Ihou-n  tivo  ikulls,  one  alraolf  as  thin  as  pa- 
per, pretended  to  be  that  of  the  celebrated  George 
Buchanan ;  and,  by  way  of  contrail,  another  faid  to  have 
been  that  of  an  idiot,  and  which  is  exceffively  thick. 
Here  alfo  are  preferved  the  original  protell  againft  the 
council  of  Conrtance  for  burning  John  Hufs  and  Jerome 
of  Prague  in  1417;  the  original  contrail  of  (^ueen 
Mary  with  the  dauphin  of  France,  and  fome  valuable 
coins  and  medals.  There  are  alio  ieveral  portraits ; 
particularly  of  Robert  Pollock  the  firft  principal  of  the 
univerfity.  King  James  VI.  John  Napier  the  inventor 
of  logarithms,  John  Knox,  Principal  Carftairs,  Mr 
Thomfon  the  author  of  the  Seafons,  &.c.  The  mufeum 
contains  a  good  colledlion  of  natural  curiofities,  the 
number  of  which  is  daily  increaling.  The  anatomical 
preparations  are  worth  notice,  as  are  alfo  thole  belong- 
ing to  the  profeifor  of  inidwifery. 

The  celebrity  of  this  college  has  been  greatly  oi\ang 
to  the  uniform  attention  of  the  magiftracy  in  filling  up 
the  vacant  chairs  with  men  of  known  abilities  in  their 
refpeftive  departments. 

The  univerfity  of  Edinburgh  "having  been  inflituted 
after  the  Reformation,  among  a  friigal  people  that  had 
no  love  for  ecclefiaftical  dignities,  it  differs  greatly 
from  the  wealthy  foundations  which  receive  the  name 
of  univerjlties  and  colleges  in  England,  or  in  the  ca- 
tholic countries  of  the  continent  of  Europe.  The  uni- 
verfity of  Edinburgh  confifts  of  a  fingle  college,  \vhich 
enjoys  the  privilege  of  conferring  degrees.  It  confifts 
of  a  principal,  with  a  falary  of  1 1  ll.  2s.  o^d.  whofe  of- 
fice is  in  a  great  meafure  nominal,  and  of  a  profeflbr  in 
each  of  the  following  departments  .• 
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Salaries.  Edinlmrgh. 


Faculty  of  Theology, 


Divinity 
Church  Hillory 
Oriental  Languages 


Salaries. 
L.  161       2      O^ 

100     o     o 
119   12     8 


Faculty  of  Law. 
Laiv  of  Nature  and  Nations. — Salary 


variable,  but  always  above 

300 

0 

0 

Civil  Law            ... 

Scots  Law 

Civil  Hillory  and  Antiquities 

100 

100 
100 

0 
0 
0 

0 
0 
0 

Faculty  of  Medicine. 

Anatomy  and  Surgery 
Praclice  of  Medicine 
Botany       .        - 

50 
77 

0 
15 

0 
6- 

Chemiftry              -              -              - 

_ 

—^ 

Theory  of  Medicine 

_ 

..« 

Midwifery             ... 



.^^ 

Natural  Hillory 

- 

— 

Faculty  of  Arts. 

Moral  Philofophy 

102 

4 

5r 

Rhetoric  and  Belles  Lettres 

70 

0 

0 

Greek 

52 

4 

5l 

Latin               -               -         '     - 

J2 

10 

0 

Natural  Philofophy 

52 

4 

Jl 

Mathematics 

"13 

6 

8 

Piaftical  Allronomy 

100 

0 

0 

Logic 

J2 

4 

5t 

Agriculture            ... 

JO 

0 

0 

Materia  Medica 
Vol.  VII.  Part  II, 


"  Of  thefe,  the  profeffors  of  church  hiftory  and  natu- 
ral hillory,  ailronomy,  law  of  nature  and  nations,  and 
rhetoric,  are  in  the  gift  of  the  crown.  The  profeflbr 
of  agriculture  was  nominated  by  Sir  William  Pultney, 
founder  of  the  inllitution.  The  remaining  chairs  are 
in  the  gift  of  the  to\\-n-council  of  Edinburgh.  Befides 
thefe  clafles  here  enumerated,  the  medical  profeflbrs  al-  _  . 
ternately  give  clinical  leclures  upon  the  cafes  of  the  pa- c'^7/  "nJ  I 
tients  in  the  royal  infirmary  of  Edinburgh."  .,. 

The  univerfity  is  now  attended  by  not  lefs  than  from 
1200  to  1400  Iludents  in  the  difterent  departments  of 
fcience  and  literature. 

The  old  buildings  being  very  mean,  and  unfit  for 
the  reception  of  fo  many  profeflbrs  and  iludents,  and 
quite  unfuitable  to  the  dignity  of  fuch  a  flouriiliino- 
univerfity,  as  Avell  as  inconfiftent  ivith  the  improved 
flate  of  the  city,  the  Lord  Provofl,  Magillrates,  and 
Council,  fet  on  foot  a  iubfcription  for  eredling  a  new 
llniflure,  according  to  a  defign  of  Robert  Adam,  Efq. 
architeft.  Part  of" the  old  fabric  has  in  confequence 
been  pulled  down,  and  the  new  building  is  already  in 
confiderable  forwardncfs.  The  foundation  flone  was 
laid  on  Monday  the  i6th  of  November,  ^nth  great  fo- 
lemnity,  by  the  Right  Hon.  Francis  Lord  Napier, 
grand  mailer  mafon  of  Scotland,  in  the  prefence  of 
the  Right  Hon.  the  Lord  Provoft,  Magillrates,  and 
Town  Council  of  the  city  of  Edinburgh,  with  th.e 
principal,  profeflbrs,  and  Iludents  of  the  univerfity  of 
Edinburgh,  a  number  of  nobility  and  gentry,  and 
the  mailers,  officers,  and  brethren  of  all  the  lodges 
of  free  mafons  in  the  city  and  neighbourhood,  who 
marched  in  proceflion  from  the  Parliament  Houle 
down  the  High  ilreet.  After  the  different  mafonic 
ceremonials  were  performed,  t^vo  cryilal  bottles,  call 
on  purpofe  at  the  glafs  houfe  of  Leith,  were  depofited 
in  the  foundation  Hone.  In  one  of  thefe  were  put 
different  coins  of  the  prelent  reign,  each  of  them  be- 
ing previoufly  enveloped  in  cryilal,  in  fuch  an  ingeni- 
ous manner,  that  the  legend  on  the  coins  could  be  di- 
flinclly  read  ivithout  breaking  the  cryilal.  In  the  otlier 
bottle  Here  depofited  feven  rolls  of  vellum,  containing 
a  fliort  account  of  the  original  foundation  and  prefent 
llate  of  the  univeriity,  together  with  feveral  other  pa- 
pers, in  particular  the  different  newfpapers,  containing 
advertifements  relative  to  the  college,  &c.  and  a  lift  of 
the  names  of  the  principal  and  profeflbrs,  alfo  of  the 
prefent  lord  provoft  and  magillrates,  and  olEcers  of 
■3  X  -  the 
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The  boules  being  care- 
fully fealed  up,  were  covered  with  a  plate  of  copper 
wrapt  in  block  tin ;  and  upon  the  under  fide  of  the 
copper  were  engraved  the  arms  of  the  city  of  Edin- 
burgh and  the  univerfity  •,  likewile  the  arms  of  the 
Right  Hon.  Lord  Napier,  grand  mailer  mafon  ef  Scot- 
land. Upon  the  upper  fide,  a  Latin  infcription,  of 
ivhich  the  folloiving  is  a  copy  : 

ANNt'EKTE    DEO    OFT.    MAX. 

REGNANTE    GEORGIO  III.    FRIhXIVE 

MUNiriCENTISSIMO  j 

ACADEMIiE    EDINBURGENSIS 

ZiDIBUS, 

INITIO    QUIDKM    HUMILLIMIS, 

ET    JAM,   POST    DUO    SECUI.A,    PEKE    RUINOSIS  ; 

NOVI    HUJUS    yEDiriCII, 

UBI    COMMODITATI    SI!\IUL    ET    EEEGANTI/E, 

TANTO    DOCTRINARUM   DOHICIEIO 

DIGN^C, 

CONSUI.ERETUR, 

PRIMUM    LAPIDEM    POSUIT, 

FLAUDEXTE   IN'GEXTI    OMNIUM    ORDINiral 

FREQUENTIA, 

VIR    NOBlEISSntUS 

FRANCISCUS    DOMINUS    NAPIER, 

EEIPUB..  ARCHITECTONICS    AFUD    SCOTOS 

CURIO    MAXIMUS  : 

XVI.    KAL.    DECEMB. 

ANNO    SAEUTIS    IIUMAN.E    MDCCLXXSIX. 

S.RJE    ARCHTTECTONICjE    IODIDCCLXXXIX. 

CONSULE   THOMA    ELDER, 

AtADEMI/^E   rR«FECTO    GULIKLMO 

ROBTERTSON, 

ARCHITECTO    ROBERTO   ADAM. 

Q.  F.  F.  Q.  S. 

The  eaft  and  wefl;  fronts  of  this  pile  are  to  extend  255 
feet,   and   the   fouth   and  north  358.     There  are  to  be 
houies  for  the  principal  and  fix  or  feven  of  the  profeflbrs. 
The  library  is  to  be  a  rcoin  of  1 60  feet  in  length  ;  the 
mufeum   for    natural   curiofities   is  to  be  of   the  fame 
extent ;   and  the  dimenfions  of  the  hall  for  degrees  and 
public  exercifes  are  about  90  feet  by  30.     There  are 
likewife  to  be  an  elegant  and  moll  convenient  anato- 
*  Thit  is     mical  theatre  *  ;  a  chemical  laboratory ;  and  large  rooms 
xcicfwi/l-   for  inllruments  and   experiments  for  the  profelTors  of 
'^-  mathematics,  natural  philofophy,  and  agriculture.    The 

whole,  when  finillied,  if  not  the  moft  fplendid  ftrufture 
of  the  fort  in  Europe,  will  however  be  the  completed 
and  moft  commodious.  The  progrefs  of  the  building 
has  now  (1804)  flopped.  The  front  was  completed  by 
the  aid  of  royal  munificence  •,  but  after  an  expendi- 
ture of  50,C00l.  it  is  fuppofed  that  not  more  than  one 
third  of  the  plan  has  been  executed. 

The  botanical  garden  belonging  to  the  univerfity  is 
fituated  at  the  dlltance  of  about  a  mile,  on  the  road 
between  Edinburgh  and  Leith.  It  confiils  of  about  five 
acres  of  ground ;  and  is  furnifhed  with  a  great  variety 
of  plants,  many  of  them  brought  from  the  moft  diftant 
quarters  of  the  globe.  The  profefl'or  is  botanift  to  the 
king,  and  receives  a  falary  of  I  2ol.  annually  for  the 
fupport  of  the  garden.  A  monument,  to  the  memory 
af  the  celebrated  botanift  Linnaeus,  was  eretled  here  by 


the  late  Dr  Hope,   who  firft  planned  the  garden,   and  Edin'iur^'h. 
brought  it  to  perfeftion.  " 

The  univerfity  of  Edinburgh,  like  the  others  in  this 
kingdom,  fends  one  member  to  the  General  Afl'embly 
of  the  church  of  Scotland  ;  and  the  widoivs  of  the 
profeflbrs  have  a  right  to  the  funds  of  thofe  of  mini- 
llers,  the  profclTors  being  truftees  on  that  fund  along 
with  the  prefbytery  of  Edinburgh. 

"  In  the  year  1 772,  the  Board  of  Truftees  for  the  en- 
couragement of  Manufaftures,  &c.  in  Scotland,  ap- 
pointed Mr  Alexander  R^unciman,  painter,  to  teach  20 
boys  or  girls  dra^ving,  allowing  him  a  yearly  falary  of 
r  20).  He  was  liicceeded  in  this  office  by  Mr  Allan,  to 
whom  followed  Mr  Graham.  1'his  inftitution  being 
appropriated  for  the  ufe  of  manufailures,  is  not  proper- 
ly a  fchool  of  painting.  In  this  laft  art,  however,  very 
eminent  teachers  are  to  be  found  in  Edinburgh,  but  no 
public  eftabliftiment  cxifts  for  its  encouragement. 

"  Near  the  Univerfity  there  is  alfo  a  Riding  School, 
called  the  Royal  ylcadennj  for  teaching  Exercifes.  7  he 
teacher  of  this  academy  receives  a  ialary  of  200I.  a- 
year  from  the  crown,  and  is  accommodated  with  a  ri- 
ding fchool  of  I  20-  feet  in  length  by  40  in  breadth, 
and  ftables  to  a  confiderable  extent. 

"  In  Edinburgh  there  is  eftablilhed,  in  imitation  o£ 
that  in  London,  a  Roi/al Society,  which  has  publiftied  fome 
volumes  of  tranlaftions.  It  contains  a  number  of  mem- 
bers of  great  rtfpeftability  ;  but  in  Edinburgh  men  of 
letters  are  apt  to  be  extremely  jealous  and  unfociable 
■with  regard  to  each  other.  This  illiberality  of  temper 
prevents  the  Royal  Society  from  being  of  much  value. 
Great  numbers  of  the  moil  accompliflied  and  a£tive 
men  of  letters  are  unconnefted  with  it,  while  it  con- 
tains others  ^vho  have  been  introduced  to  it  merely  by 
their  rank  in  the  world,  or  the  circumftance  of  having 
attained  to  diftinguift^ed  literary  fituations  by  the  pa- 
tronage of  men  in  power,  who  of  late  years  have,  in 
this  country,  difplayed  little  of  that  anxiety  to  difcri- 
minate  and  bring  into  notice  men  of  literary  talents, 
which  once  formed  the  moll  honourable  charaileriftic  of  '^'"'  "'  '■' 
the  nobles  and  ftatefmen  of  Scotland." 

1 3 .  The  Royal  Infirmary  was  firft  thought  of  by  the 
College  of  Phyficians  in  1725.  A  filhing  company 
happening  to  be  diflblved  at  that  time,  the  partners 
contributed  fome  of  their  ftock  towards  the  eftablifti- 
ment of  the  Infirmary.  A  fubfcription  was  alfo  fet  on 
foot,  and  application  made  to  the  General  AITembly  to- 
recommend  the  lame  throughout  their  jurildiclion. 
This  was  readily  complied  with,  and  the  affembly  palT- 
ed  an  aft  for  that  purpofe  ;  but  very  little  regard  was 
paid  to  it  by  the  clergy.  Notwithftanding  this,  how- 
ever, 2000I.  being  procured,  a  fmall  houfe  was  opened 
for  the  reception  of  the  fick  poor  in  Auguft  1729.  In 
1736,  the  contributors  towards  the  Infirmary  were 
erefted  into  a  body  corporate  by  royal  ftatute  ;  and 
after  this  the  contributions  increafed  very  confiderably : 
by  which  means  the  managers  ivere  enabled  to  enlarge 
their  fcheme  from  time  to  time  j  and  at  laft  to  under- 
take the  prefent  magnificent  ftrufture,  the  foundation 
of  which  was  laid  in  1738.  During  25  years,  when 
this  inftitution  was  in  its  infancy.  Lord  Hopetomi  be 
ftowed  upon  it  an  annuity  of  400I.  In  1 750,  Doc- 
tor Archibald  Ker  bequeathed  to  this  incorporation 
200I.  a-year  in  the   iflaud   of  Jamaica.     In  1755,  the 
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Eillrilnsrgli.  lords  of  tlie  treafury  m:ide  a  donation  to  it  of  8000I. 
»  vvliich  had  been  appointed  for  the  fupport  of  invalids. 
In  return  for  this,  the  managers  of  the  Infirmary  con- 
ftantly  keep  60  beds  in  readineis  for  the  reception  of 
fick  foldieis.  This  year  alfo  fick  fervants  began  to  be 
admitted  into  the  Infirmary,  and  a  ward  ^vas  fitted  up 
for  their  reception. 

This  inftitution,  however,  was  more  indebted  to 
George  Drummond,  Efq.  than  to  any  other  perfon.  He 
was  feven  times  chofen  lord  provoll  of  Edinburgh ;  and 
always  direfted  his  attention  to  the  improvement  of  the 
city,  particularly  to  that  of  the  Royal  Infirmary.  So 
feniible  were  the  managers  of  their  obligations  to  him, 
that,  in  their  hall,  they  erefled  a  bull  of  him  with  this 
infcription,  "  George  Drummond,  to  whom  this  coun- 
try is  indebted  for  all  the  benefit  which  it  derives  from 
the  Royal  Infirmary." — In  1748,  the  Ilock  of  the  In- 
firmary amounted  to  5000I. ;  in  1755,  to  7076I.  be- 
fides  the  eftate  left  by  Doftor  Ker  ;  in  1764,  to 
23,4:61.;  and  in  1778,  to  27,074!. 

The  Royal  Infirmary  is  attended  by  two  phyficians 
chofen  by  the  managers,  who  villt  their  patients  daily 
in  prefence  of  the  ftudents.  All  the  members  of  the 
College  of  Surgeons  were  obliged  to  attend  in  rota- 
tion, according  to  feniority.  If  any  furgeon  declined 
attendance,  he  was  not  allowed  to  appoint  a  depute ;  and 
the  patients  were  committed  to  the  care  of  one  of  four 
affiltant  furgeons,  chofen  annually  by  the  managers  : 
this  was  formerly  the  mode  of  attendance,  but  the  ma- 
nagers have  in  confequence  of  a  decilion  of  the  high 
court  of  judicature  aflumed  to  themfclves  the  fole  right 
of  electing  the  furgeons. — From  the  year  1762  to  1769, 
there  were  admitted  6261  patients;  which  number  ad- 
ded to  109  who  were  in  the  hoipital  at  the  commence- 
ment of  the  year_  1 76  2,  made,  in  all,  6370.  Ofthefe, 
4395  "'^i^e  cured  ;  3158  died  :  the  reft  were  either  re- 
lieved, difmiffed  incurable,  for  irregularities,  or  by 
their  own  defire,  or  remained  in  the  hofpital. — From 
1770  to  1775,  the  patients  annually  admitted  into  the 
Infirmary  were,  at  an  average,  i  567  ;  of  whom  63 
died.  In  1776,  there  were  admitted  1668,  of  whom 
57  died;  and  in  1 777,  the  number  admitted  was  1593, 
and  of  deaths  52.  In  the  year  1786,  there  were  ad- 
mitted 1S22  patients:  Of  thefe  1354  were  cured; 
166  relieved  ;  84  died;  the  reft  were  either  relieved, 
difmiffed  incurable,  for  irregularities,  or  by  their  own 
defire. 

I'he  building  confifts  of  a  body  and  two  wings,  each 
of  them  three  ftories  high,  with  an  attic  ftory  and  gar- 
rets, and  a  very  elegant  front.  The  body  is  210  feet 
long,  and  36  broad  in  the  middle,  but  at  the  ends  only 
24  feet  broad.  There  is  a  buft  of  King  George  II.  in 
a  Roman  drefs,  above  the  great  door.  The  wings  are 
70  feet  long,  and  25  broad.  In  the  centre  is  a  large 
ftaircafe,  fo  wide  that  fedan  chairs  may  be  carried 
up.  In  the  different  wards,  228  patients  may  be  ac- 
commodated, each  in  a  different  bed.  There  are 
cold  and  hot  baths  for  the  patients,  and  alfo  for  the 
citizens  ;  and  to  thefe  laft  the  patients  are  never  ad- 
mitted. 

Befides  the.  apartments  nereffary  for  the  fick,  there 
are  others  for  the  otlicers  and  fervants  belonging  to  the 
houfe.  There  are  likewife  rooms  for  the  managers,  a 
confulting  room  for  the  phyficians  and  furgeons,  a 
waiting  room  for  the  ftudents,  and  a  theatre  that   ^vill 


hold  upwards  of  2Z0  people  for  perfornung  chliur-Eilinbnrgfi, 
gical  operations.  Tliere  is  a  military  ward,  fupport- "  »  ' 
td  by  the  intereft  of  the  8000!.  already  mentioned  ; 
and  in  confequence  of  which  a  fmall  guard  is  al- 
ways kept  at  the  Infirmary.  The  wards  for  fick 
fervants  are  lupported  by  colletlions  at  the  church 
doors.  Befides  the  furgical  attendance  already  men- 
tioned, there  are  two  phyficians  belonging  to  the 
houle,  who  arc  elected  by  the  managers,  and  have  a 
lalary  ;  there  is  likewife  a  houle-furgeon  and  apothe- 
cary. Students  who  attend  the  Infirmary  paid  former- 
ly 3!.  3s.  which  is  incrcafcd  to  5!.  5s,  annually,  which 
brings  in  a  confiderable  revenue  towards  defraying  the 
cxpence  of  the  houfe.  Two  \vards  are  let  apart  for  the 
patients  whole  cafes  are  fuppoled  to  be  moll  interefting ; 
and  the  medical  profeffors  in  the  unlvcrfity  give  cli- 
nical ledures  upon  them  Ivy  rotation. 

14.  T/ie  Pui/ic  Dijpenfanf  was  founded  by  Dr  Dun- 
can in  1776,  for  the  poor  whole  difcales  are  of  fuch  a 
nature  as  to  render  their  ndmilTion  into  the  Infirmary 
either  unneceffary  or  improper.  Here  the  patients 
receive  advice  gratis  four  days  in  the  week  ;  a  regiller 
is  kept  of  the  dileafes  of  each,  and  of  the  effecls  pro- 
duced by  the  medicines  employed.  All  patients  not 
improper  for  difpenlary  treatment  are  admitted  on  the 
recommendation  of  the  elder  or  church  warden  of  the 
parilh  where  they  refide.  The  phyficians  officiate  and 
give  leilures  gratis  ;  lo  that  the  apothecary  who  lodges 
in  the  houfe,  and  the  medicines,  are  the  only  expences 
attending  this  ufefal  inftitiition.  The  expence  of  the 
whole  is  defrayed  by  public  contributions,  and  from 
a  fmall  annual  fee  paid  by  the  ftudents  who  attend 
the  leclures.  It  is  under  the  dire(5lion  of  a  prelident, 
two  vice-prefidents,  and  20  directors,  eleiltd  annually 
from  among  the  contributors.  One  guinea  entitles  a 
contributor  to  recommend  patients  and  be  a  governor 
for  two  years,  and  five  guineas  gives  the  fame  privilege 
for  life.  Under  the  iame  management  there  is  an  infti- 
tution  for  the  gratuitous  inoculation  for  the  cowpox.    ' 

15.  The  Hig/i  School.  The  earlieft  inltitution  of  a 
grammar  fchool  in  Edinburgh  fceras  to  have  been  a- 
bout  the  year  I  "Jig.  'Jhe  whole  expence  beftowed 
upon  the  firlt  building  of  this  kind  aniounted  only  to 
about  40I.  fterling.  Another  building,  which  had 
been  erefted  for  the  accomm.odation  of  the  fcholars  in 
1578,  continued,  noti\ithftanding  the  great  increafe 
of  their  number,  to  be  ufed  for  that  purpofe  till  1777. 
The  foundation  of  the  prefent  new  building  was  laid 
on  the  24th  of  June  that  year  by  Sir  William  Forbes, 
Grand  Mailer  of  the  Free  Mafons.  The  total  lengtil 
of  this  building  is  i  20  feet  from  louth  to  north  ;  the 
breadth  in  the  middle  36,  at  each  end  38  feet.  The 
great  hall  where  the  boys  meet  for  prayers,  is  68  feet 
by  30.  At  each  end  of  the  hall  is  a  room  of  32  feet 
by  20,  intended  for  libraries.  The  building  is  two 
ftories  high,  the  one  18,  the  other  17,  feet  in  height, 
'I'he  cxpence  of  the  whole  was  reckoned  at  4000I. 

There  is  a  recflor  and  four  mailers,  wlio  teach  from 
400  to  500  fcholars  annually.  The  falarics  are  trifling, 
and  the  fees  depend  upon  the  reputation  thev  have  ob- 
tained for  teaching  ;  and  as  this  has  been  for  lome  years 
very  confiderable,  the  rector's  place  is  fuppof-.J  to  be 
worth  not  lefs  than  400I.  per  annum,  a  mafter's  about 
half  that  fum.  There  is  a  janitor,  whofe  place  is  fup- 
pofed  to  be  worth  about  70I.  a-year.  His  bufuiefs  is 
3X2  to 
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Edinlnirgh  to  take  care  of  the  boys  on  the  play  groiiiiJ  ;  and  there 
^——v——'  jj   a  -woman  ivho    lives    on  the  fpot  as  under -janitor, 
whofe  place  may  be  worth  about  25I.  annually.     There 
is  a  library,  but  not  large,  as  each  of  the  boys  pays  on- 
ly one  fhilling  annually  to  its  fupport. 

There  are  four  eftablifhed  Englifli  fchools  in  Edin- 
burgh ;  the  mailers  of  which  receive  a  fmall  falary, 
upon  exprefs  condition  that  they  (hall  not  take  above 
a  limited  llim  per  quarter  from  any  of  their  fcholars. 
There  are  likewife  many  other  private  fchools  in  Edin- 
burgh for  all  languages  ;  and,  in  general,  every  kind 
of  education  is  to  be  had  here  in  great  perfe6Hon  and 
at  a  very  cheap  rate. 

16.  T/ie  Mint  is  kept  up  by  the  articles  of  Union, 
with  all  the  offices  belonging  to  it,  though  no  money 
is  ever  ftruck  here.  It  Hands  in  the  Cowgate,  a  little 
to  the  weft  of  the  Englifli  church  ;  but  is  in  a  ruinous 
ftate,  though  ftill  inhabited  by  the  different  officers, 
■who  have  free  houfes  :  and  the  bellman  enjoys  his  fa- 
lary ky  regularly  ringing  the  bell.  This  place,  as  well 
as  the  abbey  of  Holyroodhoufe,  is  an  afylum  for 
debtors. 

17.  The  Englljh  Chapel  Hands  near  the  Cowgate 
Port,  and  was  founded  on  the  3d  of  April  1 77 1.  The 
foundation  ftone  was  laid  by  General  Oughton,  with 
the  following  infcription  :  Edificiifacr.  Ecclefice  epifc.  An- 
glice,  primum  pofuit  lapidem  jf.  Adolphus  Oughton,  in 
architecioniae  Scotice  repiib.  curio  maximus,  militum  pne- 
feclus,   regnante   Georgia   III.    tertio   y}p.  die,    A.  D. 

r.IDCCLXXI.  It  is  a  plain  handfome  building,  neatly 
fitted  up  in  the  infide,  and  foinewhat  refembling  the 
church  of  St  Martin's  in  the  Fields,  London.  It  is 
^o  feet  long,  75  broad,  and  ornamented  with  an  ele- 
gant fpire  of  confiderable  height.  It  is  alfo  fumilhed 
with  an  excellent  bell,  formerly  belonging  to  the  chapel 
royal  at  Holyroodhoufe,  which  is  permitted  to  be  rung 
for  affembling  the  congregation ;  an  indulgence  not 
granted  to  the  Prelhyterians  in  England.  The  expence 
of  the  building  was  defrayed  by  voluntary  fubfcription  ; 
and  to  the  honour  of  the  country,  people  of  aU  per- 
fuafions  contributed  to  this  pious  work.  It  has  already 
coft  7000I.  and  will  require  loool.  more  to  finilfi  the 
portico.  This  church  is  built  in  a  fmgular  manner, 
viz.  from  fouth  to  north,  and  the  altar-piece  ftands 
on  the  eaft  fide.  Three  clergymen  officiate  here,  of 
whom  the  firit  has  150I.  the  other  two  lool.  each: 
the  altar-piece  is  finely  decorated,  and  there  is  a  good 
organ. 

There  is  another  Epifcopal  chapel,  but  finall,  in 
Blackfriars  wynd,  which  was  founded  by  Baron  Smith 
in  the  year  1722.  There  are  alfo  fome  meetings  of 
the  Epifcopal  church  of  Scotland,  who  adhere  to  their 
old  forms,  having  flill  their  bifliops  and  inferior  clergy. 
For  fome  time  thefe  were  fubjecled  to  penal  laws,  as 
tliey  refiifed  to  take  the  oath  to  government,  or  men- 
tion the  prefent  royal  family  in  their  public  prayers ; 
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but  ha\ing  conformed,  and  taken  the  oath  of  allegiance, Eilinhurgh. 
their  conduct  has  been  approved  of  by  his  majelf y  ;   fo         v 
that   now   every  denomination  of  Chriftians  in  Britain 
pray  for  the  royal  family  on  the  throne. 

18.  Heriots  1  lojpita/  ov;es  its  foundation  to  George 
Heriot,  goldfmith  to  James  VI.  who  acquired  by  his 
bufinefs  a  large  fortune.  At  his  death,  he  left  the 
magillrates  of  Edinburgh  23,62^!.  los.  "  for  th"; 
maintenance,  relief,  and  bringing  up  of  fo  many  poor 
and  fatherlefs  boys,  freemen's  fons  of  the  town  of 
Edinburgh,"  as  the  above  fum  Ihould  be  fufficient 
for.  This  hofpital  is  finely  lituated  on  the  welt 
end  of  the  fouth  ridge,  ahnoit  oppoiite  to  the  caftle, 
and  is  the  molt  magnificent  building  of  the  kind  in 
Edinburgh.  It  was  founded  in  July  1628,  according 
to  a  plan  (as  is  reported)  of  Inigo  Jones  ;  but  the  work 
being  interrupted  by  the  civil  wars,  it  was  not  finilh- 
ed  till  the  year  1650.  The  expence  of  the  building 
is  faid  to  have  been  upwards  of  30,0001.  (a)  :  and 
the  hofpital  is  nou-  poifeffed  of  an  income  of  about 
3000I.  a-year  •,  though  this  cannot  be  ablolutely  af- 
certained,  as  the  rents  are  paid  in  grain,  and  of  courfe 
mult  be  fludluating. 

It  ftands  on  a  rifing  ground  to  the  fouth-weft  of  the 
city,  and  is  a  fquare  of  162  feet  without,  having  a 
court  04  feet  fquare  in  the  infide,  ivith  piazzas  on 
three  of  the  fides.  There  is  a  fpire  with  a  clock  over 
the  gateway,  and  each  comer  of  the  building  is  orna- 
mented with  turrets  ;  but  notmthftanding  the  magni- 
ficent appearance  of  the  outfide,  the  inner  part  is 
far  from  being  convenient.  There  is  a  Itatue  of  the 
founder  over  the  gateway,  in  the  drefs  of  the  times, 
and  a  very  good  painting  of  him  in  the  governors 
room,  with  a  picture  of  the  late  treafurer  Mr  Canni- 
chael.  There  is  a  chapel  61  feet  long  and  2  2  broad, 
which  is  now  repairing  in  fuch  a  manner  as  will  make 
it  worthy  of  notice.  When  Cromwell  took  poileffion 
of  Edinburgh  after  the  battle  of  Dunbar,  he  quartered 
his  fick  and  wounded  foldiers  in  this  hoipital.  It  was 
applied  to  the  fame  purpofe  till  the  year  1658,  when 
General  Monk,  at  the  requeft  of  the  governors,  re- 
moved the  foldiers  J  and  on  the  Ilth  of  April  1659, 
it  was  opened  for  the  reception  of  boys,  30  of  whom 
were  admitted  into  it.  The  Augult  after,  they  were 
increafed  to  40;  and  in  1661,  to  52.  In  1753  the 
number  was  railed  to  130,  and  in  1763  to  140  ;  but 
fince  that  time  it  has  decreafed. — In  this  hofpital  the 
boys  are  inllructed  in  reading,  writing,  arithmetic,  and 
a  knowledge  of  the  Latin  tongue.  \\  ith  fuch  as  chooib 
to  follow  any  kind  of  trade,  an  apprentice  fee  of  30I. 
is  given  when  they  lea^-e  the  hofpital ;  and  thofe  who 
choofe"  an  academical  education,  have  an  annuity  of 
lol.  a-year  bellowed  on  them  for  four  years.  The 
whole  is  under  tiie  overfigHt  of  the  treafurer,  who  has 
under  him  a  houfe  governor,,  houfekeeper,  and  fchool- 
malters. 

19.  Walfon'i 


(a)  It  is  to  be  obferved,  that  money  then  bore  lol.  per  cent,  interelt. — The  above  fums  are  taken  from  Mr 
Arnot's  Hiftory  of  Edinburgh,  ivho  fubioins  the  following  note.  "  Where  Maitland  had  coUecled  his  moll 
erronecus  account  of  George  Heriot's  efieds  we  do  not  know.  He  makes  the  fum  received,  out  of  Heriot's 
elFefts,  by  the  governors  of  the  hofpital,  to  be  43,608!.  lis.  3d.  being  almoft  double  of  what  they  really 
got.  This  blunder  has  been  the  caufe  of  many  unjuft  murmurings  againft  the  magillrates  of  Edinburgh,  and 
even  the  means  of  fpiriting  up  lawfuits  againft  theai." 
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Edlnbiirgli.      19.  Wtiifon''s  lio/fiita/  has  its  name  from  the  founder 
V  George  Watlbn,  who  was  at  firll  clerk  to  Sir  William 

Dick  provolt  of  Edinburgh  in  1G76,  then  accountant 
of  the  bank  of  Scotland  ;  after  tliat  he  became  receiver 
of  the  city's  impoll  on  ale,  treafurer  to  the  Merchants 
Maiden  Hofpital,  and  to  the  fociety  for  propagating 
Chrillian  knowledge.  Dying  a  bachelor  in  1723,  he 
left  I  2,00ol.  for  the  maintenance  and  education  of  the 
children  and  grandchildren  of  decayed  members  of 
the  merchant  company  of  Edinburgh.  The  fcheme, 
however,  was  not  put  in  e.xecution  till  the  year  1738, 
when  the  fum  originally  left  had  accimiulated  to 
20,oool.  The  prelent  building  was  then  erefted,  in 
which  about  60  bovs  are  maintained  and  educated. 
It  is  much  lefs  magnificent  then  Heriot's  holpital,  but 
the  building  is  far  from  being  defpicable.  It  Hands  to 
the  fouthward  of  the  city  at  a  fmall  dillance  from 
Heriot's  hofpital,  and  was  erefted  at  the  expence  of 
i;oool. :  its  prefent  revenue  is  about  1700I.  It  is  un- 
der the  management  of  the  malfer,  alliftants,  and  trea- 
fiu-er  of  the  Merchant  Company,  four  old  bailies,  the 
old  dean  of  guild,  and  the  two  minifters  of  the  Old 
church.  The  boys  are  genteelly  clothed  and  liberally 
educated.  Such  as  chooie  an  univerfity  education  are 
allowed  i  ol.  per  annum  for  five  years  :  thofe  who  go  to 
trades  have  20I.  allowed  them  for  their  apprentice  fee, 
and  at.  the  age  of  25  years,  if  they  have  behaved  proper- 
ly, and  not  contracted  marriage  without  confent  of  the 
governors,  they  receive  a  bounty  of  50I.  The  boys  are 
under  the  immediate  infpeclion  of  the  treafiurer,.  ichool- 
mafter,  and  houfekeeper. 

20.  The  Merchants  Maiden  Hofpital  was  eftabliilied 
by  voluntary  contribution  about  the  end  of  the  lafl;  cen- 
tur)-,  for  the  maintenance  of  young  girls,  daughters  of 
the  merchants  burgeffes  of  Edinburgh.  The  gover- 
nors were  eredled  into  a  body  corporate,  by  at!  of  par- 
liament, in  1707.  The  annual  revenue  amounts  to 
I35C-1.  Seventy  girls  are  maintained  in  it ;  who,  up- 
on leaving  the  houfe,  receive  3I.  6s.  8d.  excepting 
a  few  who  are  allowed  81.  6s.  8d.  out  of  the  fimds  of 
the  hofpital.  The  profits  arifing  from  work  done  in 
the  houfe  are  alfo  divided  among  the  girls,  according 
to  their  indulfrv. 

21.  The  Trades  Maiden  Hofpital  \vz%  founded  in  the 
year  1704  by  the  incorporations  of  Edinburgh,  for  the 
maintenance  of  the  daughters  of  decayed  members,  on 
a  plan  fimilar  to  that  of  the  merchants  hofpital.  To 
this,  as  well  as  to  the  former,  one  Mrs  Maiy  Erlkine, 
a  widow  gentlewoman,  contributed  fo  liberally,  that 
(he  was  by  the  governors  ffyled  joint  foundrefs  of  the 
hofpital.  Fifty  girls  are  maintained  in  the  houfe,  who 
pay  of  entry  money  ll.  13s  4d.  ;  and,  when  they 
leave  it,  receive  a  bountv  of  5I.  lis.  lid.  I'he  re- 
venues are  eftimated  at  6ool.  a-year. 

22.  The  Orphan  Hofpital  Viici  planned  in  1732,  by 
Andre'iv  Gairdner  merchant,  and  other  inhabitants. 
It  was  promoted  by  the  Ibciety  for  propagating  Chri- 
llian knowledge,  by  other  focieties,  by  voluntary  lub- 
Icriptions,  and  a  coileftion  at  the  church  doors. —  In 
1733,  the  managers  hired  a  houfe,  took  in  30  orphans, 
maintained  them,  gave  them  inilruclions  in  reading 
and  writing,  and  taught  them  the  wea^^ng  bufinefs. 
In  1735,  they  were  erected  into  a  body  corporate 
by  the  town  of  Edinburgh:  and,  in  1742,  they  ob- 
tained a  charter  of  ereftion  from  his  late  majclly,  ap- 
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pointing  moft  of  the  great  oihccrs  of  tlatc  in  Scotland,  Edinburgh, 
and  the  heads  of  the  different  Ibcieties  in  Edinburgh,  ' 
members  of  this  corporation  ;  with  powers  to  them  to 
hold  real  property  to  the  amount  of  loool.  a-year. 
The  revetme  is  inconiiderable  ;  but  the  inllitutlon  is 
fujiported  by  the  contribution*  of  charitable  perfons. 
Into  this  hofpital  orphans  are  received  from  any  part 
of  the  kingdom.  None  are  admitted  under  feven,  nor 
continued  in  it  after  14  years  of  age. 

The  orphan  hofpital  is  fituated  to  the  eafl  of  the 
North  bridge  ;  and  is  a  handfome  building,  confilling 
of  a  body  and  two  ^vings,  with  a  neat  fpire,  furnilhed 
with  a  clock  and  two  bells.  The  late  worthy  Mr 
Howard  admits,  that  this  inflitution  is  one  of  the  moft 
ufeful  charities  in  Europe,  and  is  a  pattern  for  all  in- 
flitutions  of  the  kind.  The  funds  have  been  coniider- 
ably  increafed,  and  the  building  greatly  improved, 
through  the  attention  and  exertions  of  Mr  Thomas  Tod 
formerly  treafurer. 

23 .  The  Trinitif  Hofpital.  This  was  originally  found- 
ed and  amply  endowed  by  King  James  II.'s  queen.  At 
the  Reformation,  it  was  dripped  of  its  revenues  j  but 
the  regent  afterwards  bellowed  them  on  the  provoft  of 
Edinburgh,  who  gave  them  to  the  citizens  for  the  ufe 
of  the  poor.  In  1585,  the  town  council  purchafed 
from  Robert  Pont,  at  that  time  provofl  of  Trinity  col- 
lege, his  interell  in  thefe  fubjefts ;  and  the  tranfadiou 
was  afterwards  ratified  by  James  VI.  The  hofpital  was 
then  repaired,  and  appointed  for  the  reception  of  poor 
old  burgefl'es,  their  wives  and  immarried  children,  not 
under  50  years  of  age.  In  the  year  1700,  this  hoi- 
pital  maintained  54  perlbns  ;  but,  fince  that  time,  the 
number  has  decreafed. — The  revenue  confilfs  in  a 
real  eflate  of  lands  and  houfes,  the  grofs  rents  of  which 
are  76 2I.  a  year,  and  5500I.  lent  out  in  bonds  at  4  per 
cent. 

This  hofpital  is  fituated  at  the  foot  of  Leith  wynd, 
and  maintains  about  50  of  both  fexes,  who  are  com- 
fortably lodged,  each  having  a  room  for  themfelves. 
They  are  fupplied  with  roaff  or  boiled  meat  every  day 
for  dinner,  have  money  allowed  them  for  clothes,  and 
likewife  a  fmall  fum  for  pocket  money.  There  is 
a  fmall  library  for  their  amufement,  and  they  have  a 
chaplain  to  fay  prayerSi  There  are  fome  out-pen- 
fioners  who  have  61.  a-year,  but  thefe  are  difcouraged 
by  the  governors.  The  fluids  are  under  the  manage- 
ment of  the  town  council. 

24.  The  Chariiij  IVorklioufe  was  erected  in  1743  by 
volmitary  contribution.  It  is  a  large  plain  building, 
on  the  fbuth  fide  of  the  city.  Here  the  poor  are  em- 
ployed, and  are  allo\\ed  twopence  out  of  every  fliiiling 
they  earn.  The  expence  of  this  inftitution  is  fuppo- 
fed  not  to  be  lefs  than  4000!.  annually  j  as  about  700 
perfons  of  both  fexes,  including  children,  are  main- 
tained here,  each  of  whom  cannot  be  reckoned  to  cofl 
lefs  than  4I.  los.  per  annum-,  and  there  are  befides 
300  out-penfioners.  The  only  permanent  fund  for  de- 
fraying this  expence  is  a  tax  of  two  per  cent,  on  the 
valued  rents  of  the  city,  which  may  bring  in  about 
600I.  annually  ;  and  there  are  other  funds  ivhich  yield 
about  4C0I.  The  reft  is  derived  from  colledtions  at 
the  church  doors  and  voluntary  contributions  ;  but  as 
thefe  always  fall  fhort  of  what  is  requiflte,  recourfe  mull 
frequently  be  had  to  extraordinary  colleftions.  The 
fum   arifing    from,  the  rents  of  the  city,    however,    is 
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u'sli-conflantlv  increafmg ;  but  the  nier::bers  of  tlie  college 
of  jullice  are  exeinpted  from  the  tax. 

2<;.  "To  the  fouth-ivell  of  the  calllc,  neur  a  fuburb 
called  the  JVrig/ns  Houfes,  on  the  fite  of  a  very  ancient 
building,  ^vhich  ;vas  demolilhed  to  make  way  for  it, 
Gillefpie's  Hofpilal  has  lately  been  ereded.  Its  appel- 
lation is  derived  from  the  founder,  an  eminent  manu- 
fatturer  of  fnuff  in  Edinburgh.  It  is  intended  for  the 
lupport  of  aged  perfons ;  and  thofc  bearing  the  name 
of  the  founder  are  preferred.  It  is  a  neat  if  one  build- 
ing, executed  in  a  llyle  of  moderate  e.xpence,  ivith  a 
fmall  tower  in  the  centre  and  a  parapet,  and  Gothic  tur- 
rets at  fuitable  diftances  around  the  roof. 

"  Befides  thefe  there  are  to  be  found  in  Edinburgh 
feveral  charitable  eftablilhments,  viliicli,  though  not 
furnilhed  with  collly  buildings,  arc  not  of  a  lefs  bene- 
volent or  valuable  nature.  Of  thefe,  one  of  the  molt 
dillinguilhed  is  the  Hofpital  or  Workhoufe,  or  u-lfijhm, 
as  it  is  called,  for  the  htdujlrioiis  Blind ;  which  is  fup- 
ported  by  the  contributions  of  charitable  perfons,  and 
by  the  price  of  the  articles  manufaftured  in  it.  Here 
the  blind  are  taught  fuch  trades  as  may  enable  them  to 
earn  a  fubiilfence,  or  at  leaft  aid  them  in  contributmg 
to  their  omi  fupport.  They  manufafture  baikets, 
matts,  &c.  ;  and  fome  of  them  have  been  taught  to 
adl  as  weavers,  for  which  purpofe  they  ufe  the  fly- 
(Imttie. 

"  The  Magdalene  Afyhim  alfo  deferves  notice ;  in 
which  a  mod  laudable  attempt  has  of  late  years  been 
made,  by  a  benevolent  fociety,  to  reclaim,  from  vnce 
and  mifery,  women  ^vho  have  degraded  themfelves  by 
public  proliitution,  but  who  think  fit  to  retire  tliither 
with  the  view  of  abandoning  their  mode  of  life,  and  of 
fupporting  themfelves  by  induftry.  This  inftitution  is 
managed  ^vith  a  degree  of  care  and  delicacy  which  does 
the  highell  credit  to  its  patrons.  The  objefts  of  this 
charity  are  kept  concealed  :  they  reap  the  fruits  of 
their  own  labour  ;  and  every  effort  is  made  to  procure 
employment  for  them.  In  particular,  needle-work  of 
all  forts  is  executed  in  it  in  the  neatell  manner  5  and 
linen  is  waflied,  at  moderate  prices,  for  fuch  perfons 
in  the  city  as  think  fit  to  tranfmit  thefe  articles  to  the 
focietv. 

"  Befides  all  thefe  charities,  there  is  an  hofpital  m 
the  city  for  Lijing-ln  Women,  under  the  care  of  the 
profeflbr  of  midwifery  :  -(vhich  is  an  inftitution  analagous 
to  that  of  the  Royal  Infirmary. — There  is  a  Sudetyfur 
the  Relief  cf  the  Dejlilute  Sick,  which  has  received  con- 
fiderable  public  countenance,  though  it  has  no  appro- 
priate building  or  local  eftablilhment. — An  inftitution 
of  a  peculiar  nature,  not  unconnefted  with  the  preient 
fubjeft,  called  the  Repoftonj,  ought  not  to  pafs  un- 
noticed. It  is  a  iliop  or  ware-room  on  South  Bridge 
Street,  to  ^vhich  ladles  in  ftraitencd  circumftances  have 
an  opportunity  of  fending  for  fale  curious,  beautiful,  or 
uleful  articles  of  needle-work,  with  the  price  affixed. 
Wlien  a  purchafer  has  been  found  for  the  goods,  the 
proceeds  are  tranfmitted  in  fuch  a  manner  as  to  prevent 
its  being  knowni  to  the  public  by  whom  the  articles 
he!  cf  were  prepared.  This  inftitution  has  been  promoted 
^nJ,  I.  by  the  Duchefs  of  Buccleugh  and  many  other  perfons 
of  rank." 

There  are  two  other  charity  workhoufcs  in  the  fub- 
urbs,  much  on  the  fame  plan  with  that  now  dcfcribed  : 
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one  in  the  Canongate, 
or  Weft  kirk  parilh. 

To  this  account  of  the  charitable  eftabliftiments  in 
Edinburgh,  we  ftiall  add  that  of  fome  others ;  which, 
though  not  calculated  to  decorate  the  city  by  any 
public  building,  are  perhaps  no  lefs  deferving  of 
praife  than  any  we  have  mentioned.  Tlie  firft  is  that 
of  Captain  William  Horn  ;  who  left  35C0I.  in  truft  to 
the  magiftrates,  the  annual  profits  to  be  di\-ided  on 
Chriftmas  day  to  poor  out-day  labourers,  who  niuft  at 
that  feafon  of  the  year  be  deftitute  of  employment  j 
five  poimds  to  be  given  to  thole  who  have  large  fami- 
lies, and  one  half  to  thofe  who  have  fmaller. 

Another  cliariry  is  that  of  Robert  Johnfton,  LL.  D. 
of  London,  who  in  1640  left  3000I.  to  the  poor  of 
this  city;  loool.  to  be  employed  in  fetting  them  to 
work,  another  loool.  to  clothe  the  boys  in  Heriot's 
Hofpital,  and  the  third  I  cool,  to  burfars  at  the  uni- 
verfity. 

About  the  beginning  of  this  century  John  Strachaii 
left  his  ertate  of  Craigcrook,  now  upwards  of  300I. 
a-year,  in  tnift  to  the  preftiytery  of  Edinburgh,  to  be 
by  them  difpofed  of  in  foiall  annual  funis  to  poor 
old  people  not  under  65  years  of  age,  and  to  orphans 
not  above  I  2. 

There  is  befides  a  fociety  for  the  fupport  of  the  in- 
duftrious  poor,  another  for  the  indigent  fick,  and  there 
are  alfo  many  charity  fchools. 

Having  thus  given  an  account  of  the  moft  remark- 
able edifices  belonging  to  Old  Edinburgh,  ^ve  fliall 
now  proceed  to  thofe  of  the  New  Town.  This  is 
terminated  on  the  eaft  fide  by  the  Calton  hill,  round 
^vhich  there  is  a  pleafant  walk,  and  ivhich  affords 
one  of  the  fineft  profpedls  that  can  be  imagined,  vary- 
ing remarkably  almoft  at  every  ftep.  On  this  hill  is 
a  burying  ground,  wliich  contains  a  fine  monument 
to  the  memory  of  David  Hume  the  hiftorian. — On 
the  top  is  an  obfervatory,  the  fcheme  for  building 
which  was  firft  adopted  in  the  year  1736  ;  but  the  di- 
llurbance  occafioned  by  the  Porteous  mob  prevented 
any  thing  from  being  done  towards  'the  execution  of  it 
at  that  time.  The  earl  of  Morton  aftenvards  gave 
lool.  for  the  purpofe  of  building  au  obfen-atory,  and 
appointed  Mr  !\I'Laurin  profeflbr  of  mathematics,  to- 
gether with  the  principal  and  fome  profeflTors  of  the 
univerfity,  tniftees  for  managing  the  fum.  Mr  M'Lau- 
rin  added  to  the  money  above  mentioned  the  profits 
arifing  from  a  courfe  of  leftures  which  he  read  on  ex- 
perimental philofophy  ;  which,  with  fome  other  fmall 
fums,  amounted  in  all  to  300I. ;  but  Mr  M'Laurin 
dying,  the  defign  was  dropped. — Afterwards  the  mo- 
ney was  put  into  the  hands  of  two  perfons  ivho  became 
bankrupt';  but  a  confiderable  dividend  being  obtained 
out  of  their  effefts,  the  principal  and  intereft,  about 
the  year  1776,  amounted  to  400I.  A  plan  of  the 
building  was  made  out  by  Mr  Craig  architect  ;  and  the 
foundation  ftone  was  laid  by  Mr  Stodart,  lord  provoft 
of  Edinburgh,  on  the  25th  of  Auguft  1776.  About 
this  time,  however,  Mr  Adam  architeft  happening  to 
come  to  Edinburgh,  conceived  the  idea  of  giving  the 
whole  the  appearance  of  a  fortification,  for  ivhich  its 
fituation  on  the  top  of  the  Calton  hill  was  very  much 
adapted.  Accordingly  a  line  was  marked  out  for  en- 
clofing  the  limits  of  the  obfervatory  uith  a  rtall  con- 
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EiliiiinirgTi.fliu'fltJ  ultli  buttrefles  and  embrafures,  and  having 
'^"~'~'  Gothic  toivers  at  the  angles.  Thus  the  money  deiigned 
tor  the  work  was  totally  exhaufted,  and  the  obfervatory 
ftill  remahis  unfinilhcd  ;  nor  is  there  any  appearance  of 
its  being  foon  completed  either  by  voluntary  fubfcrip- 
tion  or  any  other  way. 

26.  Proceeding  to  the  weftvvard,  the  firll  remarkable 
building  is  the  Thealre,  ^vhich  itands  oppofite  to  the 
Regifter  Office,  in  the  middle  of  Shakefpeare  Square, 
The  building  is  plain  on  the  outllde,  but  elegantly 
fitted  up  v\ithin,  and  is  generally  open  three  days  in 
the  week,  and  when  full  will  draw  about  150I.  a-night ; 
fo  that  the  manager  generally  finds  himfelf  well  re- 
warded when  he  can  procure  good  attors. 

Entertainments  of  the  dramatic  kind  came  very  early 
into  falhion  in  this  country.  They  were  at  firll  only 
reprefeiitations  of  religious  fubjetls,  and  peculiarly  de- 
figned  to  advance  the  interells  of  religion  ;  the  clergy 
being  the  compofers,  and  Sunday  the  principal  time  of 
exhibition.  In  the  1 6th  century,  the  number  of  play- 
houles  was  fo  great,  that  it  was  complained  of  as  a 
niufance,  not  only  in  Edinburgh,  but  throughout  the 
kingdom.  They  foon  degenerated  from  their  original 
inftitution  ;  and  the  plays,  inflead  of  being  calculated 
to  infpire  devotion,  became  filled  i\ith  all  manner  of 
buffoonery  and  indecency. — After  the  Reformation, 
the  Prelhyterian  clergy  complained  of  thele  indecencies ; 
and  being  aftuated  by  a  fpirit  of  violent  zeal,  anathe- 
matized every  kind  of  theatrical  reprelentatlon  what- 
ever. King  James  \T.  compelled  them  to  pafs  from 
their  cenfures  againft  the  ftage  •,  but  in  the  time  of 
Charles  L  ivhen  fanaticifm  was  carried  to  the  utmolt 
length  at  which  perhaps  it  was  polTible  for  it  to  arrive, 
it  cannot  be  fuppofed  that  ftage  plays  ^vould  be  tolera- 
ted.— It  feems,  however,  that  amufements  of  this 
kind  -were  again  introduced  at  Edinburgh  about  the 
year  1684,  when  the  duke  of  York  kept  his  court 
there.  His  refidence  at  Edinburgh  drew  off  one  half 
of  the  London  company,  and  plays  were  acled  in  E- 
dinburgh  for  fome  little  time.  The  misfortunes  at- 
tending the  duke  of  York,  hoivever,  and  the  efl.ablifh- 
ment  of  the  Preft>vterian  religion  (the  genius  of  which 
IS  imfavourable  to  amufements  of  this  kind),  foon  put 
a  ftop  to  the  progrefs  of  the  ftage,  and  no  theatrical 
exhibition  was  heard  of  in  Edinburgh  till  after  the 
year  1 7 1 5.  The  firft  adventurer  was  Signora  Violante, 
an  Italian,  remarkable  for  feats  of  ftrength,  tumbling, 
&c.  In  this  way  (he  firft  exhibited  in  a  houfe  at  the 
foot  of  Cai-ubber's  clofe,  which  has  fince  been  emploj'- 
ed  by  different  feftaries  for  religious  purpofes.  Meet- 
ing with  good  fuccefs,  fhe  foon  invited  a  company  of 
comedians  from  London  •,  .and  thefe  being  alfo  well 
received,  Edinburgh  continued  for  fome  years  to  be 
entertained  ivith  the  performances  of  a  ftrolling  com- 
p.any,  who  viiited  it  annually.  Becoming  at  laft,  how- 
ever obnoxious  to  the  clergy,  they  were  in  1727 
prohibited  by  the  magiftrates  from  a6ling  within  their 
jurifdiclion.  But  this  interdicl  was  fufpended  by  the 
court  of  feftion,  and  the  players  continued  to  perform 
as  ufual. 

Still,  however,  theatrical  entertainments  were  but 
rare.  The  town  ivas  vifited  by  itinerant  companies 
only  once  in  two  or  three  years.  They  performed  in 
the  Taylor's  Hall  in  the  Cowgate  ;  which,  when  the 
houfe  was  full,  wouJd  have  dra'vvn  (at  the  rate  of  2s..  6d,. 
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for  pit  and  boxe?,  and  19.  6d.  for  the  gallerj*)  40I.  or  EJi'"''>ii'"Kl'. 
4  ;1.  a  night,  Aljout  this  time  an  act  of  parliament '— — v— ^ 
was  paffed,  prohibiting  the  e.xliibition  of  plays,  except 
in  a  houle  licenftd  by  the  king.  Of  this  tlie  prefty- 
lery  of  Edinburgh  immediately  hiid  hold  ;  and  at  their 
own  expcnce  brought  an  adion  on  the  llatute  againll 
the  players.  The  caul'e  was  by  the  court  of  Icftion 
decided  againll  the  jdayers  ';  who  thereupon  applied  to 
parhament  for  a  bill  to  enable  hia  majclly  to  licenfc  a 
theatre  in  Edinburgh,  Againft  this  bill  petitions  were 
prefented  in  1739  to  the  houfe  of  commons  by  the 
magiftrates  and  town  council,  the  principal  and  pro- 
feffors  of  the -univcrfity,  and  the  dean  of  guild  and  his 
council  ;  in  confetjuence  of  which,  the  affair  was  drop- 
ped. All  this  oppofition,  however,  contributed  in 
reality  to  tlie  fuccefs  of  the  players  j  for  the  fpirit  of 
party  being  excited,  a  way  of  evad'.ng  the  aft  was  ea- 
fily  found  out,  and  the  houfe  was  frequented  more 
than  ufual,  iufomuch  that  Taylor's  Hall  was  found  in- 
fufficient  to  contain  the  number  of  fpeftators. 

The  comedians  now  fell  out  among  themfelves,  and 
a  new  playhoufe  was  ercfted  in  the  Canongatc  in  the 
year  i  746.  The  confequence  of  this  was,  that  the  old 
one  in  Taylor's  Hall  became  entirely  defe-ted,  and 
through  bad  condufl;  the  managers  of  the  new  theatre 
foon  found  themfelves  greatly  involved.  At  laft,  a  riot 
enfuing  through  diffenfions  among  the  pei-formers,  the 
playlioufe  was  totally  demohlhed. — When  the  extenfion 
of  the  royalty  over  the  fpot  where  the  New  Town  is 
built  was  obtained,  a  claufe  was  likewiie  added  -to  the 
bill,  enabling  his  majelly  to  licenfe  a  theatre  in  Edin- 
burgh. This  was  obtained,  and  thus  the  oppofition 
of  the  clergy  for  ever  filenced.  But  notwithftanding 
this,  the  high  price  paid  by  the  managers  to  the  pa- 
tentee, being  no  lefs  than  500  guineas  annually,  pre- 
vented them  effe6lually  from  decorating  the  houfe  as 
they  ivould  otherivife  ha^e  done,  or  even  from  always 
retaining  good  actors  in  their  fer%'ice  ;  by  which  means 
the  fuccefs  of  the  Edinburgh  theatre  has  not  been  fo 
great  as  might  have  been  expcfted^ 

Not  far  from  this  building,  an  amphitheatre  v.-as 
opejied  in  1790,  on  the  road  to  Leith,  for  cqueftrian 
exliibitions,  pantoirdr.s  entertainments,  dancing,  and 
tumbling.  The  circus  was  60  feet  diameter  ;  and  in  the 
forenoon  ladies  and  gentlemen  were  taught  to  ride. 
The  houfe  held  about  1500  people.  This  building 
has  been  fince  converted  into  an  elegant  and  commcdious 
concert  room. 

27.  The  Regi/ler  Office.  This  work  was  firft  fug- 
gefted  by  the  late  Earl  of  Morton,  lord-regifter  of  Scot- 
land, with  a  view  to  prevent  the  danger  which  attended 
the  ufual  method  of  keeping  the  public  records.  In 
former  times,  indeed,  thife  fuffered  from  a  variety  of 
accidents.  Edward  I.  carried  off  or  deftroyed  moll  of 
them,  in  order  to  prevent  any  marks  of  the  former  in- 
dependence of  the  nation  from  remaining  to  pofterily. 
Afterwards  Cromwell  fpoiled  this  nation  of  its  records, 
moft  of  which  ivere  fent  to  the  Tower  of  London.  At 
the  time  of  the  reftoration,  many  of  them  %vere  fent 
down  again  by  fea  ;  but  one  of  the  veflels  was  (hip- 
ivrecked,  and  the  records  brought  by  the  other  have 
ever  fince  been  left  in  the  greatcft  confufion. — The 
Earl  of  Morton  taking  this  into  confideration,  obtain- 
ed from  his  majefly  a  grant  of  i  2,cool.  out  of  the  for- 
feited  eftatcs,   for  the  purpofe   of  building  a   rcgifter 
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F.dinlvjrgh.  office,  Or  houfe  for  keeping  the  records,  and  difpofing 
■     »  them  in  proper  order.     The    foundation  was  laid  on 

the  27th  of  June  1 774,  by  Lord  Frederic  Campbell 
lord-regirter,  I\Ir  Montgomery  of  Stanhope  lord  advo- 
cate, and  Mr  Miller  of  Barlkimming  lord  julHcc  clerk; 
three  of  the  tnirtees  appointed  by  his  majerty  for  exe- 
cuting; the  work.  The  ceremony  was  performed  under 
a  dilcharge  of  artillery,  in  preience  of  the  judges  of  the 
courts  of  feflion  and  exchequer,  and  in  the  iight  of  a 
multitude  of  fpe£lators.  A  brafs  plate  was  put  into  the 
foundation  ifone  with  the  following  infcrlption  :  CoN- 
SERVANDIS  TaBUMS  PuBLICIS  FOSITUM  ~  EST,  ANNO 
M.DCC.LXXI3',    MUNIFICENTIA    OPTIMI    ET    FIETISSIMI 

PRiNClPis  Georgiii  Tertii.  In  a  glafs  vafe  herme- 
tically fealed,  which  is  alfo  placed  in  the  foundation 
ftone,  are  depofited  fpecimens  of  the  different  coins  of 
his  prefent  majefty. 

The  front  of  the  building  direftly  faces  the  bridge, 
extends  from  eaft  to  weft  100  feet,  and  is  40  feet  back 
from  the  line  of  Piince's  ftreet.  In  the  middle  of  the 
front  is  a  fmall  projeftion  of  three  windows  in  breadth. 
Here  is  a  pediment,  having  in  its  centre  the  arms  of 
Great  Britain,  and  the  whole  is  fupported  by  four  Co- 
rinthian pilafters.  At  each  end  is  a  tower  projecting 
beyond  the  reft  of  the  building,  having  a  Venetian 
window  in  front,  and  a  cupola  on  the  top.  The  front  is 
ornamented  from  end  to  end  ^vith  a  beautiful  Corin- 
thian entablature.  In  the  centre  of  the  building  is  a 
dome  of  ivooden  work  covered  with  lead.  The  infide 
forms  a  faloon  50,  feet  diameter  and  80  high,  lighted 
at  top  by  a  copper  window  1 5  feet  in  diameter.  Round 
the  ^vhole  is  a  hanging  galleiy  of  ilone,  with  an  iron 
balluftrade,  which  affords  conveniency  for  preffes  in 
the  walls  for  keeping  the  records.  The  whole  number 
of  apartments  is  97  ;  all  of  which  are  vaulted  beneath, 
and  ^varnied  with  fire-places.  Tliis  building,  ^vhich  is  the 
moft  beautiRil  of  Mr  Adam's  defigns,  has  been  execu- 
ted in  a  lubftantial  manner,  in  about  16  years,  at  the 
expence  of  near  40,0001.  and  is  one  of  the  principal 
ornaments  of  the  city.  A  ferjeant's  guard  is  placed 
here  from  the  caftle,  for  the  further  proteflion  of  the 
records.  It  is  intended  to  place  a  ftatue  of  liis  prefent 
majefty  in  the  front  of  the  building,  ivith  the  lion  and 
unicorn  above  the  centinels  boxes.  The  lord-regifter 
has  the  direflion  of  the  whole,  and  the  principal  clerks 
of  lefTion  are  his  deputes.  Thefe  have  a  great  num- 
'  ber  of  clerks  under  them  for  carrying  on  the  bufinefs 
of  the  court  of  feflion.  The  lord-regifter  is  a  mini- 
fter  of  ftate  in  this  country.  He  fomierly  collected 
the  votes  of  the  parliament  of  Scotland,  and  ftill  col- 
lefts  thofe  of  the  peers  at  the  election  of  1 6  to  reprelent 
them  in  parliament. 

27.  On  the  eaft  fide  of  St  Andrew's  fquare  ftands 
the  Genera/  Excife  Office,  built  by  the  late  Sir  Laiv- 
rence  Dundas  for  his  o^\ti  refidence,  but  fold  by  his 
fon  for  the  above  purpofe.  It  is  a  very  handfome 
building,  ivith  a  pediment  in  front  ornamented  ivith 
the  king's  arms,  and  fupported  by  four  Corinthian 
pilafters  •,  and,  in  conjimtlion  with  the  two  corner 
houfes,  has  a  line  effeft. 

28.  St  Andrew's  Church  ftands  on  the  north  fide  of 
George's  ftreet,  It  is  of  an  oval  fonn  ;  and  has  a 
very  neat  ipire  of  186  feet  in  height,  with  a  chime  of 
eight  bells,  the  firft  and  only  one  of  the  kind  in  Scot- 
"land.     It  has  alio  a  handfome  portico  in  front. 
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29.  Oppofite  to   St  Andrew's  church  is   the   P/;y.  Edinburgh 
Jiciaiis  Hall,  defigned   for  the  meetings  of  the  facul-  —— y— ' 

ty,  and  which  has  a  portico    refembhng   that  of  the 
church. 

30.  Farther  to  the  weft  ward,  on  the  fouth  fide,  ftand 
the  yJ/J'embii/  Rooms,  which  though  a  heavy  looking 
building  on  the  outfide,  are  neverthelcis  extremely  ele- 
gant and  commodious  within.  The  largeft  is  100 
teet  long  and  40  broad,  being  exceeded  in  its  dimen- 
fions  by  none  in  the  illand,  the  large  one  at  Bath  ex- 
cepted. \\  eekly  afl'emblies  are  held  here  for  dancing 
and  card- playing,  under  the  direction  of  a  mailer  of 
ceremonies  ;  admiffion  tickets  five  ftiillings  each. 

"  There  are  three  Banking  Companies  in  Edinburgh 
eftabliftied  by  ftatute,  or  by  royal  charters.  Fhefe  are, 
the  Bank  of  Scotland,  commonly  called  the  Old  Bank, 
the  Royal  Bank  of  Scotland,  and  the  Britilti  Linen 
Company. 

31."  The  Bank  of  Scotland,  commonly  called  the  Old 
Banh,  was  erefled  by  act  of  parliament,  A.  D.  1695. 
By  the  ftatute  of  erection,  the  company  was  empowered 
to  raile  a  joint  flock  of  l,200,00ol.  Scots,  or  ioo,00ol. 
Sterling,  for  the  purpofe  of  carrying  on  a  public  bank. 
The  fmalleft  Ihare  wliich  any  perfon  could  hold  in  the 
bank  was  declared  to  be  loool.  Scots  ;  and  the  largeft 
fum  for  which  any  one  ^vas  allo^ved  to  fubicribe  was 
20,oool.  of  the  fame  money.  Eight  thoufand  are  de- 
clared to  be  the  qualification  neccffary  to  entitle  any  one 
to  be  eleited  governor ;  6000I.  deputy  governor  ;  and 
3000I.  for  each  diredor.  The  management  of  the  af- 
fairs of  the  company  ivas  vefted  in  a  governor,  deputy 
governor,  and  twenty-four  direftors  ;  and  in  choofing 
thefe  managers,  each  proprietor  was  declared  to  have  a 
vote  for  every  i  oool.  of  ftock  held  by  him. 

"  The  office  of  this  company  has  hitherto  been  held 
in  a  houfe  down  a  narrow  lane  at  the  fouth  fide  of  that 
part  of  the  High  ftreet  called  the  Lawm-market ;  but, 
at  a  great  expence,  they  have  eretled  for  their  accom- 
modation a  building  which  will  fpeedily  be  ready  to  be 
occupied,  and  which  is  fituated  to  the  northward  of  the 
High  ftreet,  in  full  view  of  Prince's  ftreet.  This  is  at 
once  a  magnificent  and  beautifid  fabric.  The  back  of 
the  building  is  towards  Prince's  ftreet ;  and  here,  while 
erefling,  it  had  the  difadvantage,  from  its  vaft  height,  of 
having  lome^vhat  the  afpect  of  a  tovver.  This  effefl, 
however,  is  no^v  removed  by  reftoring  the  earth  for  the 
purpofe  of  covering  up  the  louver  part  of  it,  and  by  a  wall 
of  confiderable  height  in  the  nature  of  a  curtain,  which 
has  been  added  to  augment  its  apparent  breadth.  It 
forms,  upon  the  whole,  a  beautiful  and  moft  fuperb  fa- 
bric. As  a  work  of  magnitude,  it  is  feen  to  moft  advan- 
tage from  the  mound  of  earth  which  connects  the  Old 
and  the  New  Toivn,  at  that  part  of  the  mound  which  is 
in  the  diredlon  of  the  north-weft  angle  of  the  building. 
Here  the  eye  is  filled  by  the  full  \iew  of  two  fides  of 
the  fabric,  and  by  a  dilplay  of  its  great  height.  The 
refult  of  wliich  is,  that  as  a  magnificent  and  ftupen- 
dous  ftruclure,  it  feeras  to  have  no  rival  in  this  coun- 

"  This  banking  company  has  eftablilhed  branches  in 
every  confiderable  town  in  Scotland,  excepting  Glafgow, 
which,  in  confequence  of  an  amicable  adjultraent  to  a- 
void  rivalfliip,  is  left  to  the  Royal  Bank.  By  agree- 
ment, the  latter  has  a  branch  at  Glafgow,  and  no  branch 
in  any  other  tovni  in  Scotland. 
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*;jifiJ)nrg1i.       33.  "  TKe  Roi/a/  Bank  ivas  eftablifhedin  the  follow- 
*  ing  manner  :   By  the  articles  of  union,  Scotland  was  de- 

clared to  be  liable  to  the  fame  duties  which  ^vere  levied 
by  way  of  cuftoms  or  e.\cife  in  England.  As  thefe  du- 
ties had,  in  the  latter  of  thefe  nations,  been  appropria- 
ted for  the  dilcharge  of  debts  contrafted  by  England 
before  the  union,  it  was  found  reafonable  to  give  Scot- 
land an  equivalent  for  this  additional  burthen.  The 
fum,  given  by  way  ot  equivalent,  was  ordained  to  be 
paid  for  certain  purpofes,  and  to  certain  perions  or  bo- 
dies corporate,  mentioned  in  the"  articles  of  union  ahd 
in  pofterior  rtatutes.  The  proprietors  of  thefe  iums,  to 
the  extent  of  248,5501.  Sterling,  were  erefted  into  a 
body  corporate,  under  the  name  of  the  Kquivalent  Com- 
pany ;  and  the  faid  fum  of  248,  ^50!.  was  declared  to  be 
the  joint  flock,  of  the  company.  Upon  application  by 
this  company,  they  obtained  a  royal  charter,  empo^ver- 
ing  fuch  of  them  as  inclined  to  fubfcribe  their  ihares 
in  the  joint  llock  for  that  purpofe,  to  carry  on  the  bufi- 
nefs  of  banking.  By  this  charter  the  fubfcribers  to  this 
banking  buihiefs  were,  in  A.  D.  1727,  ereded  into  a 
body  corporate,  to  be  called,  "  The  Roijal Bank  ofScot- 
land?''  They  ivere  veiled  with  the  requifite  powers, 
and  the  management  of  the  company's  affairs  declared 
to  be  in  a  governor,  deputy  governor,  nine  ordinary  and 
nine  extraordinary  direclors.  The  qualificatioiis  of 
thefe  managers  were  declared  to  be,  that  of  the  gover- 
nor to  hold  ftock  to  the  extent  of  20C0I.  •,  of  the  depu- 
ty governor,  of  1500I. ;  of  the  ordinary  direiSlors,  of 
loool.;  and  of  the  extraordinary  direftors,  of  500I. 
The  fum  originally  fubfcribed  was  1 1 1  ,ocol.  ;  but  by 
ia  charter  paffed  in  favour  of  the  Royal  Bank,  A.  D. 
1738,  explaining  the  privileges  formerly  beftovved  up- 
on them,  and  enabling  them  to  increafe  their  capital, 
they  ivere  empowered  to  raife  their  ftock  to  a  fum  not 
exceeding  in  whole,  when  joined  to  their  original  funds, 
1 50,0001.  By  the  charter  of  erection  of  this  company, 
a  (hare  of  300I.  entitles  a  proprietor  to  one  vote,  one  of 
600I.  to  two,  of  1 200I.  to  three,  and  of  200ol.  to 
four;  and  no  proprietor  can  have  more  than  four 
votes. 

34.  "  The  Britipi  Linen  Company,  with  a  capital  of 
loo,oool.  was  incorporated  by  royal  charter  in  1746, 
with  a  \'iew  to  encourage  the  manufadure  of  linen  in 
Scotland.  By  the  conllitution  of  this  company,  its  affairs 
are  declared  to  be  under  the  management  of  a  governor, 
deputy  governor,  and  five  direftors.  It  is  declared  a  ne- 
ceffary  qualification  in  the  governor  to  be  poffeffed  of 
a  (liare  in  the  company's  ftock  to  the  amount  of 
lOOOl.  ;  of  the  deputy  governor,  5^00!.;  and  of  each 
direftor,  of  300I.  A  ihare  of  200I.  entitles  a  proprie- 
tor to  vote  in  the  choice  of  thefe  managers,  of  500I. 
to  two  votes,  and  of  loool.  to  four  votes ;  but  it  is  de- 
clared that  no  proprietor  fliall  poffefs  more  than  four 
votes. 

"  This  company  carries  on  the  bufinefs  of  banking, 
'and  iffues  promilTory  notes  like  the  two  former  com- 
.panies  ■,  but  the  banking  bufinefs  is  carried  on  feparately 
from  the  linen  trade.  The  Linen  Hall  remains  in  the 
Canongate  ;  but  the  apartments  of  the  bank  are  removed 
to  a  lane  on  the  foulh  fide  of  the  High  ftreet,  above 
what  ^vas  called  the  Nether-bow  port. 

"  Promiffory  notes,   payable  on   demand,  have   alfo 
oeen  long  iffued  in   Edinburgh  by  a  private  banking 
.fcoufe,  that  of  Sir  William  Forbes,  Sir  James   Kuntei", 
Vol.  VII.  Part  II, 
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and  Company ;  and  their  notes  have  poflefled  a  moft  EJinbur^li' 
extenfive  circulation.  •<    '  '' 

"  Befides  thefe  there  are   feveral   private   banking 
houfes    of  great   reputation   in    Edinburgh,   which   do 
not  ilTue  promiffory  notes  for  fmall  fums  payable   on 
demand,  but  which    carry  on  the    other  branches  of  Bcauilet  aj 
the  banking  trade,  by  tranfmitting  money,    difcount-  ScoilanJ,  I. 
mg  bills,  and  accommodating  individuals  with  calh  ac->'- 
counts." 

It  now  remains  only  to  fpeak.  fomething  of  the  rc-Rciigiouj 
Iigious  and  ci\'il  eftabliihments  of  this  metropolis,  ciia'-'illi- 
The  highert  of  the  former  is  the  General  Affembly  of '"'^""" 
the  Church  of  Scotland,  who  meet  here  annual]/  in  the 
month  of  May,  m  an  aille  of  the  church  of  St  Giles 
fitted  up  on  purpofe  for  them.  The  throne  is  filled  by 
a  commiflioner  from  his  raajefty,  but  he  neither  debates 
nor  votes.  He  calls  them  together,  and  diflblves  them 
at  the  appointed  time  in  the  name  of  the  king  ;  but 
they  call  and  dilTolve  themfelves  in  the  name  of  the 
Lord  Jefus  Chriff.  This  affembly  confiffs  of  3^0 
members  chofen  out  of  the  various  prefbyteries  through- 
out the  kingdom  ;  and  the  debates  are  often  very  in- 
terefting  and  eloquent.  This  is  the  fupreme  eccle- 
fiaftical  coiu-t  in  Scotland,  to  which  appeals  lie  from 
the  inferior  ones. 

The  ecclefiaftical  court  next  in  dignity  to  the  af- 
fembly is  the  Synod  of  Lothian  and  Tweeddale,  who 
meet  in  the  fame  place  in  April  and  November  ;  and 
next  to  them  is  the  Prelhytery  of  Edinburgh.  Thefe 
meet  on  the  lalf  Wednefday  of  every  month,  and  are 
truftees  on  the  fund  for  minillers  widows.  They  ha\-e 
a  hall  in  Scott's  clofe,  where  there  is  a  good  pifture 
of  Dr  Webfter  by  Martin,  which  was  put  up  at 
the  expence  of  the  truftces,  out  of  gratitude  for  the 
trouble  he  took  in  planning  and  fully  eftablifhing  the 
fund. 

The  Society  for  propagating  Chriftian  Kno^vledge 
in  the  Highlands  and  Iflands  of  Scotland,  was  efta- 
blilhed  a  body  corporate  by  (Jueen  Anne  in  the  year 
1709,  for  the  purpofe  of  erefting  fchools  to  inftruft 
poor  children  in  the  principles  of  Chriftianity,  as  well 
as  in  reading  and  writing.  The  fociety  have  a  hall  in 
Warrifton's  clofe  where  their  bufinefs  is  tranfafted. 
From  time  to  time  they  have  received  large  contribu- 
tions, which  have  always  been  very  properly  applied  ; 
and  for  much  the  fame  purpofe  his  majeffy  gives  lOOOl. 
annually  to  the  general  affembly  of  the  church  of 
Scotland,  which  is  employed  by  a  committee  of  their 
number  for  inftructing  the  poor  Highlanders  in  the 
principles  of  the  Chriflian  religion. 

The  Erfe  church  at  Edinburgh  was  built  about 
3c  years  ago  by  fubfcriptions  for  the  fame  laudable 
purpofe.  Great  numbers  of  people  rcfort  to  the  me- 
tropolis from  the  Highlands,  who  underlland  no  other 
language  but  their  own,  and  confequently  have  no  op- 
portunity of  inftrudion  ivithout  it  ;  and  a  moll  re- 
markable proof  of  the  benefit  they  have  received  from 
it  is,  that  though  the  church  is  capable  of  holding 
1000  people,  yet  it  is  not  large  enough  for  thofe  who 
apply  for  feats.  The  minifler  has  lool.  per  annum 
arifing  from  the  feat  rents,  and  holds  communion  with 
the  church  of  Scotland.  The  eflablilhment  was  pro- 
moted by  William  Dickfon  dyer  in  Edinburgh. 

With  regard   to   the   political  conllitution  of  Edin- Political 
burgh,  the  town  council  have  the  diredion  of  all  pub-conftitu* 
.3  Y  lie''""* 
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EJiubuijjli  He  affairs.  The  urdinanj  council  confilli  only  of  25 
*  '  perfons  ;  but  the  council  ordiiianj  and  extraordinary,  of 
33.  1'hf  whole  is  compolcd  01  merchants  and  tradef- 
nicn,  whofe  refpc£live  powers  and  intcrcfts  are  fo  in- 
terwoven, that  a  balance  is  preferved  between  the  two 
bodies.  The  members  of  the  tov\Ti  council  are  partly 
tlcftcd  by  the  iriembers  of  the  14  incorporations,  and 
they  partly  choofe_their  own  fucceifors.  The  eledlion 
is  made  in  the  following  manner  :  Firft,  a  lift  or  leet  of 
fix  perfons  is  made  out  by  each  incorporation  ;  from^ 
ivhich  number,  the  deacon  belonging  to  the  incorpo- 
lation  muft  be  chofen.  Thefe  lifts  are  then  laid  before 
the  ordinary  council  of  2?,  who  "  fhorten  the  /cf/j-," 
by  expunging  one  half  of  the  names  from  each ;  and 
from  the  three  remaining  ones  the  deacon  is  to  be 
chofen.  Wiien  this  elcftion  Is  over,  the  new  deacons 
are  prefented  to  the  ordinary  council,  who  choofe  fix 
of  them  to  be  members  of  their  body,  and  the  fix  dea- 
cons of  laft  year  then  ^valk  off.  The  council  of  25 
next  proceed  to  the  election  of  three  merchant  and 
t^vo  trades  counfellors.  The  members  of  council,  who 
now  amount  to  33  in  number,  then  make  out  leets, 
from  which  the  lord  provoft,  dean  of  guild,  treafurer, 
and  bailies,  muft  be  chofen.  The  candidates  for  each 
of  thefe  otRces  are  three  in  number  5  and  the  eledlion 
is  made  by  th.e  30  members  of  council  already  men- 
tioned, joined  to  the  eight  extraordinary  council  dea- 
cons. 

The  lord  provcft  of  Edinburgh,  who  is  ftyled  right 
fwnourr.Lli,  is  high  {lijrrff,  coroner,  and  admiral,  within 
the  city  and  liberties,  and  the  town,  harbour,  and  road 
of  Leitli.  He  has  alfo  a  jurifdidion  in  matters  of  life 
and  death.  He  is  preles  of  the  convention  of  royal 
boroughs,  colonel  of  the  trained  bands,  commander  of 
the  city  guard  and  of  Edinburgh  jail.  In  the  city  he 
lias  t!ie  precedency  of  all  the  great  officers  of  ftate  and 
of  tlie  nobility  ;  walking  en  the  right  hand  of  the  king 
or  of  his  majefty's  commiflioncr  ;  and  has  the  privilege 
of  having  a  fword  and  mace  carried  before  him.  Un- 
der him  are  four  raagiftrr.tes  called  bailies,  whofe  office 
is  much  tlie  fame  ivith  that  of  aldermen  in  London. 
There  is  alfo  a  dean  of  guild,  ^vho  has  the  char-ge  of 
the  public  buildings,  and  without  whofe  -(varrant  no 
Loufe  ror  building  can  be  ereiSled  within  the  city.  He 
has  a  council  to  confult  with,  a  nominal  treafurer,  who 
formerly  had  the  keeping  of  the  toivn's  money,  which 
is  now  given  to  the  chamberlain.  Tliefe  feven  are 
eleded  annually  j  ivho  ivith  the  feven  of  the  former 
year,  tliree  merchants  and  two  trades  counfellors,  and 
1 4  deacons  or  prefes  of  incorporated  trades,  making  in 
all  33,  form  the  council  of  the  city,  and  have  the  fole 
management  and  difpofal  of  the  city  revenues  j  by 
which  means  they  have  the  difpofal  of  places  to  the 
amomit  of  20,ooo1.  annually.  Formerly  the  provoft 
was  alfo  an  officer  in  the  Scots  parliament.  The  ma- 
giftrates  are  flierifFs-depute  and  juftlces  of  the  peace  ; 
and  the  town  council  are  alfo  patrons  for  all  the  churches 
in  Edinburgh,  patrons  of  the  univerfity,  and  elciflors 
of  the  city's  reprefentative  in  parliament.  They  have 
befides  a  very  ample  jurifdiftion  both  civil  and  crimi- 
nal. They  are  fuperiors  of  the  Canongate,  Portftjurgh, 
and  Leith. ;  and  appoint  over  thefe  certain  of  their  ov.ti 
number,  who  are  called  baron  bailies  :  but  the  perfon 
pJio  prefides  over  Leith  has  the  title  of  admiral  be- 
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caufe  he  hath  there  a  jurililiclion   over  maritime  afFaiis.  Eiih,l.;tr«li, 
The  barcn  bailies  appoint   one   or  t'.vo  of  the  inhabi-  ~~~v — ^ 
tants  of  their  refpeftive  diftriits  to  be   their   fubftitutes, 
and  thefe  are  called  rejidcnt  badics.     They  hold  courts 
in  abfence  of  the  baron   bailies,  for  petty  ofl'::nces  and 
difcufllng  civil  caufcs  of  little  momerit. 

No  city  in  the  world  affords  greater   fecurity  to  the  1 

inliabitants  in  their  perfons  and   properties  than   Edin-  ^ 

burgh.  Robberies  are  here  very  rare,  and  ftreet  murder 
hardly  known  in  the  memory  of  man  ;  lb  that  a  perfon 
may  walk  the  ftreets  at  any  hour  of  the  night  in  jier- 
feft  fecurity.     This  is  in  a  great  meafure  o^ving  to  the 
town  guard.     This  inltitution  originated  from  the  c6n-Tc.w;i 
fternation  into  which  the  citizens  were  throivn  after  the  J;u  rd. 
battle  at   Flon'den.     At  that  time,  the  town   council 
commanded  the  inhabitants  to  affemble   in  defence  of 
the  city,    and  every  lourth  man  to  be  on  duty   each" 
night.     This    introduced  a  kind  of  perfonal  duty   for 
the  defence  of  the  town,  called  'u^alclnng  and  ivardiniy  ; 
by  vv'hich  the   trading  part  of  the  inhabitants  were  ob- 
liged in  perfon  to  w-atch   alternately,  in  order  to  pre- 
vent or  fupprefs  occafional  difturbances.     This,  hon- 
ever,    becoming  in  time  extremely  inconvenient,    the 
town  council,  in  1648,  appointed  a  body  of  60  men  to 
be  raifed  ;  the  captain  of  which  was  to  have  a  monthly 
pay  of- 111.  2S.   3d.  two  lieutenants  of  2I.  each,  two 
ferjeants  of  il.  5s.  and  the  private  men  of  i  vs.  each. 
No  regular    fund    was    eftablilked    for  defi-aying  this 
expence  :  the  confequence  of  ivhich  was,  that  the  old 
method   of  watching   and  warding  ■was  relumed  ».but 
the    people    on    whom     this    fervice    devolved     wfre 
novi-   become    fo    relaxed  in  their  dlfcipline,    that  the 
magiftrates  ivere    threatened  with    having    the  king's 
troops  quartered  in  the   city  if  they  did  not   appoint  a 
fufficient  guard.     On  this  40  men  were  raifed  in  1679, 
and  in  1682  the  number  was  increafed  to  108.     After 
the  Revolution,  the  town   council  complained  of  the 
guard  as  a  grievance,  and  requefted  parliament  that  it 
might  be  removed.     Their  requeft    was    immediately 
granted,  and  the  old  method  of  watching  and  warding 
was  rene^ved.     This,    however,    Avas  now    fo  intoler- 
able, that   the   very  next  year  they  appHed  to  parlia- 
ment for  leave  to  raife  i  26  men  for  the  defence  of  the 
city,   and  to  tax  the  citizens  for   their  payment.     This 
being    granted,  the  corps  was  raifed  which  ftill  con- 
tinues under  the  name  of  the  town  guard.     At  prefent 
the    eftablifliment  confifts  of  three    officers  and  about 
90  men,  who  mount    guard    by  turns.     The  officers 
have  a  lieutenant's  pay  5  the  ferjeants,  corporals,  drum- 
mers, and  common  fpldiers,  the  fame  with  thofe  of  the 
army.     Their   arms  are    the  fame  with  thofe    of   the 
king's  forces  :   but  when  called   upon   to  quell  mobs, 
they  ufe    Lochaber   axes,  a   pait  of  the  ancient  bcot- 
tilh  armour  now  in  ufe  only  among  themfeh-es.  . , 

The   militia  or  trained  band  of  the  city   confift  of  Miiitia  or 
16  companies  of  100  men  each.     They  were  in  ufe  tofa'"*"'! 
turn  out  every  king's  birth  day  ;  but  only  the   officers  ''■'""s- 
nov,-  remain,  who   are  chofen  annually.     They  confift 
of  1 6  captains  and  as  many  lieutenants   and  enfigns  ; 
the  provoft,  as  has  already  been  mentioned,  being  the 
colonel. 

The  to\TO  guard  are   paid  chiefly  by  a  tax  on  the 
trading  people  ;  thefe  behig  the  only  perfons  former- 
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E,li,ibiii-j;(i.  ever,  amounts  only  to   I  250I.  and  as  tlie  expeuce  of 
' »        '  the  guard  amounts  to   1400I.  the  magiftrates  are  obli- 
ged to  defray  the  additional  charge  by  other  means. 

But  in  the  year  1 805,  in  couCequence  of  a  new  fyftera 
of  police  being  cllablilhed,  the  city  guard  was  reduced 
to  one  lieutenant,  two  ferjeants,  two  corporals,  two 
drummers,  and  thirty  men,  the  lord  provoll  for  the  time 
being  to  be  captain,  without  pay,  and  the  company  to 
be  armed  and  clothed  at  the  expence  of  th.e  city,  but 
their  pay  to  be  defrayed  out  of  the  general  fund  railed 
under  the  new  police  act ;  and  the  duty  of  this  compa- 
ny is  to  attend  upon  his;  maieity's  commilTioner  to  the 
general  aflembly  of  the  church  of  Scotland,  the  magi- 
ftrates and  town  council,  the  fupreme  courts  of  juftlce, 
and  to  acl  in  general  for  the  fupport  of  the  new  fyftem 
of  police. 

The  fyftem  of  police  above  alluded  to,  was  eftabliili- 
ed  in  1 805  by  act  of  parliament,  under  the  authority  of 
which  the  city  and  fuburbs  are  divided  into  fix  dillrifts 
or  ivards  for  the  more  convenient  execution  of  the  pur- 
pofes  to  which  the  act  extends.  The  regulations  in- 
cluded under  this  fyftem  cf  police  relate  to  cleanfing 
and  lighting  the  flreets  and  paiTages  in  the  city  and  fub- 
urbs, apprehending  and  punifliing  vagrants  and  difor- 
derly  perfons,  fuppreffing  common  begging,  preventing 
nuiianccs  and  oblfruftions,  and  for  other  purpofes  con- 
nefted  with  the  pre  fervation  of  peace  and  good  order. 
The  management  of  the  ivliole  affairs  under  this  fyftem 
of  police  is  entrufted  to  the  general  and  refident  coni- 
.  miiiioners.  The  general  commifTioncrs  appointed  by 
the  aft,  are,  the  lord  provofl  and  magiftrates  of  the  city 
of  Edinburgh,  w-ith  the  lord  prefident  of  the  court  of 
feffion,  the  lord  juilice  clerk,  the  lord  chief  baron  of 
the  court  of  exchequer,  the  law  officers  of  the  crov.-n, 
and  feveral  other  public  charafters,  in  conjunction  with 
the  whole  reiident  commillloners  in  the  different  ^vards. 
There  are  to  be  feven  refident  comrailTioners  in  each 
ward,  the  two  higheft  in  the  lift  to  go  out,  and  two  o- 
thers  to  be  elected  in  their  ftead  annually  ;  the  com- 
■miflioners  to  be  occupiers  of  houfes  valued  at  twenty 
pounds  rterliiig  of  free  rent  yearly,  excepting  in  tivo 
■wards,  where  occupving  a  houfe  of  twelve  pounds  rent 
is  a  fufficient  qualilication.  In  each  ward  there  are  to 
be  eledled  bv  tiie  refident  comniilTioners,  with  the  ap- 
probation of  the  general  commilTioners,  an  infpeftor, 
and  fuch  a  number  of  officers  of  polic'e  and  watchmen 
as  may  be  necefiary,  the  officers  of  police  and  watch- 
men upon  duty  ha'.-ing  the  authority  and  pofleffing  the 
powers  given  by  the  la\v  of  Scotland  to  the  office  of 
Conftable. 

The  generalc  ommilTionenihave  the  poTver  of  choofing 
a  fuperintendant  or  mailer  of  police  for  the  whole  city 
and  fuburbs  included  in  the  aft,  and  to  appoint  a  clerk. 
who  (hall  do  the  duty  of  clerk  to  the  general  meetings, 
as  well  as  to  the  court  of  police  to  be  held  by  the  fu- 
perintendant. The  general  commiffioners  alio  are 
authorized  to  fix  the  number  of  officers  and  watchmen 
to  be  employed  in  the  different  wards.  The  fuperin- 
tendant of  police  ha^'ing  been  appointed  by  the  com- 
miffioners, is  to  receive  from  the  ffierift'  depute  of  the 
county  of  Edinburgh  the  authority  of  a  ffierifffubltitute, 
as  well  as  a  comraiffion  of  Iheriff  dcrute  within  the  citv 
and  liberties  from  the  lord  provoft  who  is  principal 
theriff  within  thefe  bounds,  that  the  fuperintendant  aft- 
ing  as   mafter   or  judge   of  police   may  have  the   full 
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powers  of  a  magillratc  in  the  execution  of  his  dutv.  E^Iinbiirgl  • 
By  the  powers  with  which  the  f'lucrintcndant  is  invelt-  v  ' 
eJ,  he  may  commit  offenders  to  tlie  tolbooth  or  to 
bridewell  for  a  period  not  exceeding  60  days,  and  ira- 
pofe  fines  for  offences  not  exceeding  40  ihiliings  iler- 
iing,  and  give  judgment  in  damages  for  any  fum  not 
exceeding  three  pounds  fterling  with  the  expcnces  in 
either  calc.  From  the  leniences  of  the  fuperintendant 
there  is  no  appeal  to  the  Iheriff  depute  of  the  county, 
or  to  the  lord  provoft  as  Iheriff  principal  ivithin  the  ci- 
ty. The  kiperintendant  of  police  is  alfo  the  billet-maf- 
ter  ivithin  his  bounds,  and  the  inlpeftors  of  wards  art 
billet-mafters  within  tlieir  feveral  wards.  The  infpec- 
tors  alio  have  the  powers  of  procurator  fifcals  with  re- 
fpeft  to  all  profecutions  for  offences  committed  v.ithin 
their  bounds.  ' 

The  expences  neceffary  to  carry  the  -above  aft  into 
execution,  are  to  be  defrayed  from  a  fund  raifed  by 
affeffment  on  the  inhabitants  of  three  per  cent,  on  the 
tree  rent  of  houfes,  (hops  or  warehoufes,  and  tor  the  e.x- 
pences  of  clothing  and  alimenting  the  perlons  commit- 
ted to  bridewell  a  farther  affeffment  not  exceeding  J  per 
cent,  of  the  free  rent  of  fuch  houfes,  &,c.  For  the  pur- 
pofe  of  afcertaining  rents,  furveyors  are  appointed ) 
and  if  the  rent  fixed  by  them  fhould  be  over-rated, 
an  appeal  may  be  made  to  a  committee  of  the  general 
commilTioners  fpeclally  appointed. 

The  office  of  the  fuperintendant  of  police  is  in  the 
Lawnmarket.  The  operation  of  the  aft  has  only  con- 
tinued for  a  few  months  (September  1825)  and  al- 
though fomc  complaints  have  been  made  of  its  rigorous 
execution,  arlling  probably  from  fuch  unavoidable  and 
unfortfeen  circumltances  as  frequently  occur  in  the  ella- 
blidiracnt  of  a  new  fyftem,  yet  there  is  every  rcafon  to 
hope,  that  it  ivill  prove  highly  beneficial  for  the  prefer- 
vation  of  peace  and  good  order  in  the  city  and  luburbs 
■over  which  it  extends. 

The  number  of  inhabitants  in  the  city  of  Edinburgh  is,'^,mber  or 
is  fomewhat  uncertain,  and  has  "been  very  varioullylnhabitanti- 
calculated.  By  a  furvey  made  in  the  year  1775,  it 
appears  that  the  number  of  families  in  the  city,  Ca- 
nongate,  and  other  faburbs,  and  the  town  of  Leith, 
amounted  to  13,806.  The  difficulty  therefore  is  to  fix 
the  number  of  perlons  in  a  family.  Dr  Price  fixes  this 
number  at  ^r'^  '1  Mr  Maitland,  at  5  i  ;  and  IVIr  Arnot, 
at  6  ;  fo  that,  according  to  this  laft  gentleman,  the 
whole  number  of  inhabitants  is  82,836  ;  to  which  he 
thinks  1400  mcrre  may  be  added  for  thofe  in  the  gar- 
rilbn,  holpitals,  &c. 

The  following  fable  exhibits  a  compara'ive  view  of 
the  population  of  the  city  of  Edinburgh  and  fuburbs 
taken  in  different  years.  The  laft  enwmeration  made  in 
1 80 1  by  aft  of  parliament  is  fuppofed  to  be  confidera- 
bly  defeftive  in  the  real  amount  of  the  inhabitants,  as 
an  alarm  was  induftrioufly  fpread  that  it  was  done  with 
a  view  to  the  impofition  of  new  taxes.  This,  it  appear- 
ed, induced  many  to  conceal  the  names  and  number  ot 
the  individaalb  in  their  families. 
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Ednbui'gii,  There  r.re  in  Edinburgh  14  incorporations,  capable 
jidinhurj;h-(jf  (.fooling  their  own  deacons,  viz.  The  royal  college 
■  of  furgeons ;  the  corporations  of  goldfmiths,   fkinners, 

furriers,  hammermen,  wrights  and  malons,  taylors,  ba- 
kers, butchers,  flioemakers,  weavers,  waukers,  bonnet- 
jj         makers,  and  merchant  company. 
Plentv  of  The  markets  of  Edinburgh  are  plentifully  fupplied 

pravifioiis.  -j^-Jtli  all  forts  of  provifions.  Frefh  butcher  meat,  as 
well  as  fowl  and  fifti,  if  the  weather  permit,  may  be 
had  every  day  ;  and  no  city  can  be  better  fupplied 
with  garden  Huffs.  The  Edinburgh  llrawberries  par- 
ticularly are  remarkably  large  and  fine.  A  flrik- 
ing  inllance  of  the  plenty  of  provifions  with  which 
Edinburgh  is  fupplied  i\  s  obferved  in  the  year  1779, 
when  feveral  large  fleets,  all  of  them  in  want  of  ne- 
ceflaries,  arrived  in  the  Forth,  to  the  amount  of 
about  500  fail,  and  having  on  board  at  leaft  20,000 
men  •,  yet  the  increafed  confumption  of  provifions, 
which  certainly  enlued  upon  the  arrival  of  fo  many 
flrangers,  made  not  the  leaft  increafe  in  the  rate  of  the 
markets,  infomuch  that  feveral  viflualling  fliips  fent 
down  by  the  navy  board  returned  without  opening 
their  hatches.  The  city  mills  are  let  to  the  corporation 
of  bakers  in  Edinburgh  ;  and  the  bread  made  in  the 
city  is  remarkable  for  its  goodnefs. 

Edinburgh  is  fupplied  mth  water   brought  for  feme 
miles  in  pipes,    and  lodged    in    two    refervoirs,    from 
f  whence    it    is    diftributed    through    the    city  both   to 

public  ^vells  and  private  families.  A  revenue  accrues 
to  the  town  from  the  latter,  which  muft  undoubtedly 
increafe  in  proportion  as  the  city  extends  in  magni- 
tude. 

There  are  but  few  merchants  in  Edinburgh,  moft  of 
thera  refiding  at  the  port  of  Leith  j  fo  that  the  fup- 
port  of  the  city  depends  on  the  confumption  of  the 
neceffaries  as  well  as  the  fuperfluities  of  life.  There 
are  five  different  forts  of  people  on  whom  the  fhop- 
keepers,  publicans,  and  different  trades  depend  :  i.  The 
people  of  the  law,  ^vho  are  a  very  refpeftable  body  in 
the  city.  2.  The  number  of  young  people  of  both 
fexes  who  come  to  to^vn  for  their  education,  many  of 
the  parents  of  ivhom  come  along  ^vith  them.  3.  The 
country  gentlemen,  gentlemen  of  the  army  and  na\'y, 
and  people  who  have  made  their  fortunes  abroad,  &.c. 
all  of  whom  come  to  attend  the  public  diverfions,  or 
to  fpend  their  time  in  fuch  a  manner  as  is  moll  agree- 
able to  them.  4.  The  vaft  concourfe  of  travellers  from 
all  parts.  5.  Moft  of  the  money  dra^\Ti  for  the  rents 
of  country  gentlemen  is  circulated  among  the  bankers 
or  other  agents. 

At  Edinburgh  there  are  excellent  manufaiSures  of 
linen  and  cambrics  5  there  are  alfo  manufaftures  of 
paper  in  the  neighbourhood,  and  printing  is  carried  on 
very  extenfively.  But  for  fome  time  the  capital  branch 
about  Edinburgh  has  been  building  :  which  has  gone 
on,  and  Itill  continues  to  do  fo,  wth  fuch  rapidity, 
that  the  city  has  been  increafed  exceedingly  in  its  ex- 
tent •,  and  it  is  not  uncommon  to  fee  a  houfe  built  in 
a  few  months,  and  even  inhabited  before  the  roof  is 
quite  finiftied. 

EDINBURGHSHIRE,  or  Midlothian,  is  bound 
ed  on   the   north   by  the   frith  of  Forth   and  the  river 
Amond,  ivhich  dindes  it  from  Weftlothian'or  Linlith- 
gow ;  on  the  eaft  by  Haddingtonihire  ;  on  the  fouth  by 
the  counties  of  Lanark,  Peebles,  and  Berwick  j  and  at 


tliire. 


the  weft  comer  by  part  of  the  county  of  Linlithgow.  Edinburgh- 
It  extends  about  30  miles  in  length,  and  its  breadth 
varies  from  16  to  20;  containing  in  all  about  360 
fquare  miles,  or  230,400  Englilh  acres.  The  furface 
of  the  countrj-  is  plealant,  having  mucli  level  ground, 
intcrlperfed  ^vith  fome  hills,  uatercd  with  many  agree- 
able  llrearas,  and  ftieltered  and  decorated  with  woods. 
The  arable  land,  which  may  be  calculated  about  one 
third  of  the  whole,  is  in  a  ftate  of  high  cultivation,  and 
affords  excellent  crops.  The  two  great  ridges  of  hill's 
which  pafs  tlirough  the  county,  called  the  Moorfoot  and 
the  Peru/and  hills,  afford  pafture ;  the  former  is  far 
fuperior  in  quality  to  the  latter  :  in  thefe  hills  it  is  ge- 
nerally remarked  that  the  north  fide  of  tlie  hill  is  the 
fineft  and  beft  paiture,  contrary  to  ^vhat  we  ftiould  be 
apt,  a  priori,  to  imagine.  Like  the  other  parts  of  the 
countiy,  this  diftrift  experiences  the  confequences  of  an 
infulated  fitution  ;  being  fubjeft  to  that  inftability  and 
imcertainty,  that  the  climate  in  one  day  exhibits  the 
weather  of  every  feafon  of  the  year  ;  the  cold  eaft  winds 
in  the  fpring  are  exceedingly  detrimental  to  fruit,  and  in 
autumn  the  l/aars  or  mifts  from  the  lea,  are  apt  to 
ivhiten  and  wither  the  corns  before  they  are  ripe.  The 
immediate  vicinity  of  many  of  the  farms  to  the  metro- 
polis affords  the  opportunity  of  procuring  ftreet  dung 
eafily,  and  has  been  of  material  advantage  in  improving 
the  land  •,  it  has  this  difadvantage,  however,  that  by 
long  continuance  the  fields  become  very  full  of  ■iveeds, 
particularly  the  /caller  or  nild  muftard  ;  it  is  imagined 
that  this  would  be  obviated  bv  throwing  the  field  out 
in  pafture  for  a  fe^v  years,  and  afterwards  liming  it  well 
before  ploughing.  The  chief  rivers  of  the  county  of 
Edinburgh,  are  the  Norlli  and  South  Ejis,  which,  unit- 
ing, fall  into  the  frith  of  Forth  at  the  to^\■n  of  Muffel- 
burgh  ;  the  Amond,  i\hich  falls  into  the  lame  frith  at 
the  village  of  Craraond,  and  the  water  of  Ltlth,  which 
forms  the  harbour  of  that  to^vn  :  all  of  thele  abound 
with  trout.  The  iilands  of  Inchkeith  and  Cramond, 
and  of  Inchmickerv,  alfo  belong  to  this  county.  Few 
diftricls  of  Scotland  afford  more  minerals  than  the  coun- 
ty of  Edinburgh  ;  it  abounds  everjnvhere  with  coal, 
limeftone,  and  freeftone  of  fuperior  quality  •,  and  iron 
ore  of  different  fpecies  is  very  abundant  \  compound 
ftone,  called  petuntfe,  is  found  in  great  quantity  in  the 
Pentland  hills,  and  has  been  fuccefsfully  employed  in 
the  manufadure  of  Britilh  porcelain.  In  the  pariih 
of  Ratho  is  found  a  fine  fpecies  of  whetftone  or  hone  ; 
and  in  the  parifli  of  Duddingttone,  at  Brickfield,  is  found 
clay,  fit  for  making  earthen  ware.  The  hills  are  com- 
pofed  of  porphyry  and  bafaltlc  ivhiiijloiie,  ivhich  in 
many  places,  particularly  Arthur's  Seat  and  Craig- 
Lockhart,  exhibit  regular  forms.  Near  Glencrofs,  and  in 
the  Braid-hills,  are  found  great  veins  of  the  heavy  fpar, 
or  barytes,  which  is  often  an  attendant  on  metallic 
veins,  efpecially  of  lead  and  copper.  All  the  hills  con- 
tain fpecimens  of  zeolites,  jafpers,  fpars,  &c.  From  the 
vicinity  to  the  metropolis,  numerous  feats  of  nobility 
and  gentry  are  everyivhere  to  be  feen.  Befides  the 
city  of  Edinburgh  and  its  fuburbs,  in  ivhich  we  may  in- 
clude the  town  of  Leith,  this  county  contains  feveral 
large  towns  and  villages,  as  Dalkeith,  Muffelburgh,  Li- 
berton,  Laffivade,  and  Gilmerton,  and  is  divided  into 
3 1  pariflies,  of  which  the  following  is  the  population  at 
two  different  periods, 
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Edinbuigh- 

Parijljes. 

Population 

Population  in 

fhire 

in  WSS- 

1790— 179S. 

11 
Edom. 

I    Bortliwick 

910 

858 

Calder,  Weft 

1294 

1289 

¥ 

Canoiigate 

4500 

6200 

Carrington 

sss 

329 

5  Cockpeu 

640 

1123 

Colingtov\ni 

792 

1395 

Corftorphine 

995 

1037 

Cramoiid 

1455 

IJ85 

Cranftouii 

72s 

839 

10  Crichtoii 

611 

900 

Currie 

1227 

1300 

Dalkeith 

3110 

4366 

Duddingftoii 

989 

9io 

Edinburgh 

31,122 

31,898 

15  Fala 

312 

372 

Glencrofs ' 

557 

385 

Heriot 

209 

300 

Inverelk 

4645 

5392 

Kirknewton 

"57 

812 

20   Laflwade 

2190 

3000 

Leith,  North 

2205 

2409 

Leith,  South 

7200 

",432 

Libbertoun 

2793 

3457 

Midcalder 

"369 

12^1 

25   Newbottle 

^'\?'9 

i29S 

Nevvton 

1199 

^^35 

Pennycuick 

890 

1721 

Ratho 

93a 

825 

St  Cuthberts 

12,193 

32.947 

30  Stow 

1294 

1400 

3.1   Temple 

9'=>S 

593 

90,412 

122,655 

90,412 

Increafe,       32,243 

EDITOR,  a  perfon  of  learning,  who  has  the  care 
of  an  impreflion  of  any  work,  particularly  that  of  an 
ancient  author  :  thus,  Erafmus  was  a  great  editor  ;  the 
Louvain  doctors,  Scaliger,  Peta\'ius,  F.  Sirmond,  Bi- 
fhop  Walton,  Mr  Heanie,  Mr  Ruddiman,  &c.  are 
likewile  famous  editors. 

EDOM,  or  Esau,  the  fon  of  Ifaac  and  brother  of 
Jacob.  The  name  of  Edom,  v.liich  fignifies  ?W,  was 
given  him,  either  becaufe  he  fold  his  birthright  to- 
.Jacob  for  a  mefs  of  red  pottage,  or  bv  reafon  of  the 
colour  of  his  hair  and  complexion.  Idumaa  derives 
its  name  from  Edom,  and  is  often  called  in  Scripture 
the  land  of  Edom.     See  the  next  article. 

Edo?,;,  or  Idum.^ia,  in  Ancient  Geo^ra/>/ii/,  a  diftrift 
of  Arabia  Petra-a  •,  a  great  part  alfo  of  the  fouth  of 
.Tudsea  was  called  IdumcFa,  becaufe  occupied  by  the 
Idumssans,  upon  the  Jewifli  captivity,  quite  to  Hebron. 
But  the  proper  Edom  or  Idumsea  appears  not  to  have 
been  very  extenfive,  from  the  march  of  the  Israelites,  in 
which  thev  compaffed  it  on  the  fouth  eaftwards,  till 
they  came  to  the  cou-itry  of  the  Moabites.  Within 
this  corapafs  lies  Mouv.t  Hor,  where  Aaron  died  ; 
marching  from  which  the  If-aelites  fought  with  King 
Arad  the  Cinaanlte,  who  came  down  the  \vildcrnels 
zgainft  them  (Mofes).  And  this  is  the  extent  of  the 
Iduituea  Propria  lying  to  the  fouth  of  the  Dead  fea  j 


but  in    Solomon's   time    extending    to    the    Red  fca,  Ei!muni, 
(I  Kings  ix.  26.)  ■^''"""""- 

EDMUND  I.  and  II.  See  (Hijlonj  &/)  England.        ' 

EDUCATION  maybe  defined,  that  ferics  of  means  .  '.  . 
by  which  the  human  undcrllanding  is  gradually  en- 
lightened, and  the  difpofitlons  of  the  human  heart  are 
formed  and  called  forth  between  earlieft  infancy  and 
the  period  when  we  confider  ourfelves  as  qualified  to 
take  a  part  in  atlive  life,  and,  ceafmg  to  direct  our 
vieivs  folely  to  the  actiuifition  of  new  knowledge  or 
the  formation  of  new  habits,  are  content  to  aft  upon 
the  principles  which  we  have  already  acquired.  i 

This   comprehends  the  circumftances   of  the  child  in  Particular* 
regard  to  local  iituation,   and   the  manner  in  whicli  the  "■"?■■'" 
necefiaries  and  conveniencies  of  life  are  fupplied  to  him-,  j|,j.',|jg||^* 
the   degree   of  care  and  tendemefs  with    which    he  isfi„itiou. 
nurfed  in  infancy.;    the    examples    fet    before  him  by 
parents,  preceptors,    and   companions  ;    the    degree  of 
reftraint   or  llcentloufnefs  to  which  he  is  accuftomed  ; 
the   various   bodily  exercifes,  languages,  arts,  and  fci- 
ences,  which  are  taught  him,   and  the  method  and  or- 
der in  which  tlxey  are  communicated  ;  the  moral  and 
religious  principles  which  are  inftilled  into  his  mind  ; 
and  even   the  itate  of  health  which  he  enjoys  during 
that  period  of  life. 

In  different  periods  of  fociety,  in  different  climates,  Variius 
and  under  different  for.ms  of  government,  various  inlli-  modes  of 
tutions  have  naturally   prevailed    in    the  education  of^'""^^""", 
youth  ;  and  even  in  every  different  family,  the  children  ^,^^^J'_ 
are  educated  In  a  diflFerent   manner,  according  to  the 
differences  in  the  fituation,  difpofitians,    and    abilities, 
of   the  parent?.      The    education  of   youth    being  an 
objeft  of  the  highell  importance,  has  not  only  engaged 
the  anxious   care   of  parents,   but  has  hkewife  often  at- 
trafted  the  notice  of  the  legillator  and  the  phllofopher. 
What    our    readers    have    therefore  a  right  to  expeftpUn. 
from  us  on  this  article  is,   I  ft.  That  we   give   an   ac- 
count of  ibme  of  the  moft   remarkable   inltitutions  for 
the  education  of  youth  which  have   been  legally  efta- 
blilhed  or  have    accidentally  prevailed  among  various 
nations  and  in  various  periods   of  fociety.      2dly,  That 
we   alfo  give  fome  account  of  the  molt  judicious  and 
the  moft  fanciful  plans  which  ha^•e  been  propofcd  by 
thofe  authors  wlu)  have  written   on  the  fubjedt  of  edu- 
cation.     And,  laitly.  That  we  venture  to  prefent  them 
with  the  refult  of  our  own  oblervations  and  recolleftions 
on  this  important  head.  5 

In  the  infancy  of  fociety,  very  httle  attention  can  be  Education 
paid  to  the  education  of  youth.  Before  men  have'"  * '"^''g'^' 
rifen  above  a  favage  ftate,  they  are  almoft  entirely  the 
creatures  of  appetite  and  inftinft.  The  impulfe  of 
appcthe  hurries  them  to  propagate  their  fpecles.  The 
power  of  inftinclive  affection  is  often,  though  not  al- 
wavs,  fo  ftrong  as  to  compel  them  to  preferve  and 
nurfe  the  fruit  of  their  embraces.  But  even  when 
their  wants  are  not  fo  urgent,  nor  their  hearts  fo  de- 
ttitute  of  feeling  as  to  prompt  them  to  abandon  their 
new-born  Infants  to  the  ferocity  of  wild  bealts  or  the 
feverity  of  the  elements,  yet  Itill  their  unct^mfortablc 
and  precarious  fituation,  their  ignorance  of  the  laws  of 
nature,  their  deficiency  of  moral  and  religious  princi- 
ples, and  their  want  of  dexterity  or  fklll  in  any  of  the 
arts  of  life  ;  all  thefe  together  mufl  render  them  unable 
to  regulate  the  education  of  their  children  ^vith  much 
attention   and  fagacity.     They  may  relate  to  them  the 
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lnr.,ii  i;.  ^vil(l  i:i;o-,;'"lifoK;   (.I'lc;,  in  Tvliich   a'll  tlieir  notions  con- 
T''^""     ccrning  fupcrior  beings,  and  all  tlicir  knov.  ledge  of  the 
circiimdances  and  tranfatHor.s  of   their  anceftors,   are 
contained  ;  they  may  teach  them  to  bend  the  bow,  to 
point  their  arrows,  to  hollow  the  trunk  of  a  tree  into  a 
^        canoe,  and   to  trace  the  almoft  imperceptible  path  of 
an  enemy  or   a  wild  bead  over  dreary  mountains  or 
through   intricate    forefts  :    but    they    cannot    imprefs 
their  minds  ^vith  iull  ideas  concerning  their  focial  rela- 
tions, or  concerning   their   obli'^ations   to    a   Supreme 
Jjeing,  the  fiamer  and  upholder  of  nature  ;  they  teach 
them  not  to  reprcfs  their  irregular  appetites,   not  to  re- 
itrain  the  fallies  of  paflion  -(vhen  they  exceed  juft  bounds 
.or  are  improperly  directed  ;  nor  can  they  inform  their 
nnderllandings  with  \-ery   accurate   or  extenfive  views 
of  the  phenomena  of  nature.     Befides,  they  know  not 
how  far  implicit  obedience   to    his  parents  commands 
is  to  be  required  of  the  boy  or  youth,  nor  how  far  he 
ought  to  be  left   to  the  giudance  of  his  own   reafon  or 
humour.      Among    favages    the    influence  of  parental 
authority  foon  expires,  nor  is  the  parent  folicitous  to 
maintcun  it.     As  the  eagle  expels  his  young  from  his 
lofty  neft  as  foon  as  they  become  able  to  fupport  them- 
felves  in  the  air  ;  fo  the  favage  generally  ceafes  to  care 
for  his  child,  or  aiTume  any  power  over  him,  as  foon  as 
he  becomes  capable  of  procuring  the  means  necefTary 
for  his  own  fubfiftence.      Savages   being  fcarce    con- 
T.eclcd  by  any  focial  ties,  being  unacquainted  with  the 
reftraint   of  civil  laws,  and  beinp'  unable  to  contribute 
in  any  great  degree   to  the  maintenance  or  protefiion 
of  one  another  ;  each  individual  among  them,  as  foon 
as  he  attains  that  degree    of    llrength    and    dexterity 
wliich  may  enable  him   to    procure  the  neceflaries  of 
life,  rtands  fingle    and  alone,    independent  on  others, 
and  fcorning  to   f.ibmit  to  their  commands.     The  pa- 
rent, confcious  of  his  inability  to  confer  any  important 
benefits  on  his  child,    after    he   has  advanced  even  a 
very   (hort    way  to-.vards  manhood,    no   longer  endea- 
vours to  controul  liis   aclions  ;  and  the  child  proud  of 
his  independence,   fcarce  fubmits  to  aflc  his  parents  ad- 
\  ice.    And  even  before  his  reaching  this  period  of  inde- 
pendence, fo  few  are  the  benefits  which   parents  can 
beftow  (being  confined  to  fupplying   the  neceffaries  of 
life,  and  communicating  the  knoivledge  of  a  very  few 
of  the   rudeft  fimpleft  arts),  that  children  regard  them 
U'lth  little   deference,  nor   do  l/ia/  always  infill  on  im- 
plicit fubmiffion.     ^'^"ant  of  n:Uural  affeftion,  and   con- 
fcioufnefs   of  fuperior  llrength,^  often   prompt    the  pa- 
rent to  abufe  tire  weaknefs  of  his  chile'.     Yet   though 
fniall  the  ikill  with  which  the  favage  can  cultivate  the 
underllanding    or    form    the   difpofitions  of  his  child, 
though  few  the    arts  which    he    can   teach   him,  and 
tliough  not  very  refpedlfu!  or  fu'-.raiffive  the  obedience 
or  deferences  ^vhich  he  requires  :  yet  there  is  one  qua- 
lity of  mind  which  the  favage  is  more  careful  to  infpire 
than  thofe  parents  who   are   direiilcd  in  educating  their 
children  by  all   the   lights   of  civilized  fociety.     That 
quality  indeed  is  abfolutely  necefTary  to  fit  the  favage 
fpr  his  fitiiation  ;    without  it,    the  day  on   which   he 
cea  ed    to    enjoy   the  protefHon  of  his  parents  would 
mod  probably  be  the  laft  day  of  his  life  :   That  quality 
IS  Fortitude.     \Ye  may  perhaps   think,   that  the  hard- 
fiiips    to   v.hich    the  young  favage  is  from  the  period 
of  his  birth  unnvoidably  expofed,  mi^ht  be  enough  to 
infpire   him   -vviih   fortitude  ;   but  as  if  thefe  were  in- 


fufllcient,  other  means  afc  applied  to  infpire  him  with  EJucaibr, 

what   the   Stoics  have  regarded  as  the  firft  of  virtues,  ^^"v— ' 

He  is  compelled  to  fubmit  to  many  hardlliips   unne- 

ccfTary,  but  from  a  view  to   this.     Children  are  there 

called  to  emulate  each    other   in  bearing  the  fevereft 

torments.     Charlevoix  relates,  that  he  has  feen  a  boy 

and  girl  bind  their  arms  together,  place  a  buniuig  coal 

between  them,  and  try  who  could  longeft  endure  with- 

oirt   fhrinking   the   pain   to  which  they    thus    expofed 

themfelves.  s 

Still,  however,  the  young  favage  owes  his  education  The  favage 

rather  to  nature   and  to  the  circumftances  in  \\hich  he  '"<|pbted 

is  placed,  and  the  accidents  which   befal  him,  than  to  "^ "''  -""' , 

t      1  •     ,      ,-  1  .-  1  •  XT  1       nature  and 

the  kmdnels  or  prtidence   ot  his  parents.      JVature  hascjrcumitan. 

endo^ved  him  with  certain  powers  of  underllanding,  ces  for  his 
fentiments,  fenfations,  and  bodily  organs;  he  has  been ^''"'^ation. 
placed  in  certain  circumftances,  and  is  expofed  to 
a  certain  train  of  events  ;  and  by  thefe  means  cliiefly, 
not  by  the  watchful  induftry  of  inilruftors,  does  he  be- 
come fuch  as  he  appears  when  he  has  reached  the  years 
of  maturity.  7 

But  man  was  not  defigned  by  his  ^vife  and  beneficent  Educatloit 
Creator  to  remain  long  in  a  favage  ftate  ;  the  princi- '"  ^" '■"" 
pies  of  his  nature  incline  him  to  focial  life.  Reafon,  {^^te  of  fo. 
diftinguifliing  the  fuperior  advantages  to  be  enjoyed  in  ciety. 
fociety,  concurs  with  the  focial  principle  in  riis  breaft, 
in  prompting  him  to  feek  the  company  and  converfa- 
tion  of  others  of  the  liuman  race.  When  men  enter 
into  fociety,  they  always  unite  their  po^vers  and  ta- 
lents, in  a  certain  degree,  for  the  common  advantage 
of  the  focial  body.  In  coiilequence  of  this,  laws  come 
in  time  to  be  inllituted  ;  new  arts  are  invented  ;  pro-« 
grefs  is  made  in  the  knowledge  of  nature  ;-  moral  du- 
ties are  better  underftood  and  defined  ;  juller  ideas  are 
gradually  acquired  of  all  our  focial  relations  ;  friend- 
ihip,  love,  filial,  parental,  and  conjugal  aifeClion,  all 
are  heightened  and  refined.  All  thefe  advantages  do 
not  inftantly  rcfult  from  men's  entering  into  a  focial 
Hate  ;  the  improvement  of  the  human  mind,  and  the 
ci^alization  of  fociety,  are  gradual  and  progreflive  :  But 
as  it  is  natural  for  men  to  unite  in  a  focial  ftate,  fo  it  is 
no  lefs  natural  for  fociety  to  be  gradually  improved  and 
civilized  till  it  attain  a  high  degree  of  pertcftiou  and 
refinement,  ^ 

When  men  have    attained   to  fuch  knoivledge  and  Attention 
improvement  as  to  be  entitled   to  a  more  honourable  to  the  edu- 
appellation  than  that  of  lavages,  one  part  of  their  im- cation  of 
provemcnts  generally  Confifts  in  their  becoming  more™"', 
judicious  and   attentive  in   direfting   the  education  offpq,,^,,, 
their  youth.     They   have   now   acquired   ideas  of  de- civiliza. 
pendence   and   fubordination  ;  they  have  arts  to  teach  ''"'>• 
and  knowledge  to  communicate  ;  they  have  moral  prin- 
ciples to  inftil  •.  and  have  formed  notions  of  their  re- 
lation and   obligations  to  fuperior  powers,  ivhich  they 
are  de.lrous  that   their  children  ftiould   alfo  entertain. 
Their  afFeftion  to  their  oftspring  is  ndiv  alfo  more  ten- 
der and  conftant.     We  obierve  at  prelent  in  that  ftate 
of  fociety   in   ivhich  we  live,  that   the   poor  who  can 
fcarce  earn  for  themfelves  and  their   children   the  ne- 
ceflaries of  life,  are  generally  lefs  iufceptiblc  of  parental 
aifedliofi,  in  all  its  anxious  tendernefs,  than  the  rich,  or 
thofe  whom    Providence  hath   placed   in  eafy  circum- 
ftances ;  and  we  may  make  ufe  of  this  fiit  in  realoning 
concerning  the  different  degrees  of  tlie  f.ime  afl'eClion 
felt  by  the  favage  and  the  member  of  a  civilized  focie- 

tv. 
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PiiMn;  e- 
ftablilli- 
ments  for 
education 
among  the 
aricients. 


Elucition.  ty.     The   favage  may  be  confidercd  as  the  poor  man, 

»  who  \v\lh  ditliculty  procures  the  nccelTaries  of  life  even 

for  himfelf ;  the  other,  as  the   man  in  atHaent  circum- 

llances,  wlio  is  more  at   leilure  to  lillcn  to  the  voice  of 

tender  and  generous  aft'eftion. 

In  this  improved  Itate  of  focicty,  the  education  of 
youth  is  \ie^ved  as  an  objccl:  of  higher  importance.  The 
child  is  deiirer  to  his  parent ;  and  the  parent  is  now 
more  capable  of  cultivating  the  underllanding  and  rec- 
tifying the  difnolitions  of  his  cl:i!d.  His  knoivledge 
of  nature,  and  his  dexterity  in  the  arts  of  life,  give  him 
more  authority  over  a  child  than  ^vhat  the  favage  can 
poffefs.  Obedience  is  now  enforced,  and  a  lyllem  of 
education  is  adopted  ;  by  means  of  wliich  the  parent 
attempts  to  form  his  child  for  afting  a  part  in  focial 
life.  Perhaps  the  legillature  interferes  ;  the  education 
of  the  youth  is  regarded  as  highly  worthy  of  public 
concern  :  it  is  confidered  that  the  foolilh  fondnefs  or 
the  unnatural  caprice  of  parents  may,  in  the  riling  ge- 
neration, blall  the  hopes  of  the  Itatc. 

In  reviewing  ancient  hiltory,  we  find  that  this  ac- 
tually took  place  in  leveral  of  the  moll  celebrated  go- 
vernments of  antiquity.  The  Perfians,  the  Cretans, 
and  the  Lacedemonians,  were  all  of  them  too  anxious 
to  form  their  youth  for  dilcharging  the  duties  of  citi- 
zens to  intrurt  the  education  of  the  children  folely  to 
the  parents.  Public  eftablilhments  were  formed  among 
thofe  nation-,  and  a  feries  of  iniiitutions  enafted,  for 
carrying  on  and  regidating  the  education  of  their 
youths :  Not  fuch  as  our  European  univerlities,  in  which 
literary  knowledge  being  the  ible  objecl  of  purfuit, 
the  ftudent  is  maintained  folely  at  his  parents  expence, 
and  attends  only  if  his  parents  tliink  proper  to  fend 
him  ;  but  of  a  very  different  nature,  and  on  a  much 
more  enlarged  plan. 
Among  the  i-'he  Perfians,  acpording  to  the  elegant  and  accurate 
ancient  account  delivered  by  Xenophon  in  the  beginning  of 
Peifiaiis.  his  Cyropiedia,  di\'ided  the  ^vhole  body  of  their  citi- 
zens into  four  orders ;  the  boys,  the  youth,  the  fuU- 
groviTi  men,  and  thofe  who  \vere  advanced  beyond  that 
period  of  life  during  which  military  fervice  was  requir- 
ed. For  each  of  the'fe  orders  particular  halls  were 
appropriated.  Each  of  them  was  fubjeded  to  the  in- 
fpeftion  of  twelve  rulers.  The  adults  and  the  fuper- 
annuated  were  required  to  employ  themfelves  in  the 
performance  of  particular  duties,  fuitable  to  their  age, 
their  abilities,  and  their  experience  ;  ^vhile  the  boys 
and  the  youth  were  engaged  in  fuch  a  courfe  of  edu- 
cation as  fcemed  likelv  to  render  them  worthy  and  ufe- 
ful  citizens. 

The  boys  were  not  emjdoyed,  in  their  places  of  in- 
flruclion,  in  acquiring  literary  accomplilhraents  ;  tor  to 
fuch  the  Perlians  were  ftrangers.  They  went  thither 
to  learn  juftlce,  temperance,  modelly ;  to  Ihoot  the 
bow,  and  to  launch  the  javelin.  The  virtues  and  the 
bodily  exercifes  were  what  the  Perfians  laboured  to 
teach  their  children.  Thcfe  were  the  direft,  and  not 
fubordlnate,  purpofesof  their  fyilem  of  education.  The 
mailers  ufed  to  fpend  the  greatell  part  of  the  day  in 
dilpenfing  julHce  to  their  fcholars  ;  who  carried  before 
them  adions  for  thefts,  robberies,  frauds,  and  other 
fuch  grounds  of  complaint  againll  one  another. —  Such 
were  the  means  by  ^vhich  the  Perfians  endeavoured  to 
inilil,  even  in  early  youth,  a  regard  for  the  laws  of  na- 
tui'al  equity,  and  for  the  inftitutions  of  their  country. 


Till  the  age  of  i6  or  17,  tlie  boys  were  bufied  in  ac-EJuca;inn. 
quiring  thofe  parts  of  education.  At  th.it  period  ihcy  *~~v~— ' 
ccaled  to  be  confidered  as  boys,  and  were  railed  to  the  . 
order  of  the  youths.  After  they  entered  this  order, 
the  fame  views  were  Hill  altended  to  in  t!ie  carrying 
on  of  their  education.  They  were  Hill  inured  to  bo- 
dily labour.  Tliey  ivcre  to  attend  the  magiflrates,  and 
to  be  always  ready  to  execute  their  commands.  They 
were  led  out  frequently  to  the  chafe  ;  and  on  fuch  ex- 
peditions they  wete  ahvays  headed  by  the  king,  as  in 
time  of  war.  Here  they  were  taught  to  cxpole  them- 
felves tearlefsly  to  danger  ;  to  fuSer,  without  rcpinint; 
or  complaint,  hunger,  thirll,  and  fatigue  ;  and  to  con- 
tent themfelves  with  the  coarfell,  limplelt  fare,  for  re- 
lieving the  neccllities  of  nature.  In  lliort,  whether  at 
home  or  out  on  fome  hunting  expedition,  they  wfrc 
conllantly  employed  in  acquiring  new  Ikill  and  dexte- 
rity in  military  exercifes,  new  vigour  of  mind  and 
body,  and  conlirmed  habits  of  temperance,  fortitude, 
abllinence,  patience,  patriotifm,  and  noble  integrity. 
After  fpending  ten  years  in  this  manner,  thc-ir  courJc 
of  education  was  completed ;  they  were  admitted  into 
the  clafs  of  the  adults,  and  were  ellcemed  qualified  for 
public  ofKces.  It  mult  not  efcape  our  notice,  that 
the  citizens  were  not  compelled  to  fend  their  children 
to  iiafs  through  this  courfe  of  education  in  the  public 
halls;  but  none  except  fuch  as  pafled  through  this 
courfe  of  education  were  capable  of  civil  power,  or  ad- 
mitted to  participate  in  public  offices  or  public  ho- 
nours. 

Such  are  the  outlines  of  that  fyllem  of  education 
which  Xenophon  reprelents  as  publicly  ellablilhcd 
among  the  Perfians.  Were  we  able  to  preferve  in  a 
tranllation  all  the  manly  and  graceful  ilmplicity  of  that 
enchanting  author,  we  %vould  have  oifcred  to-the  per- 
ufai  of  our  readers  the  palfage  in  which  he  has  defcrih- 
ed  it  :  but  coafcious  of  being  inadequate  to  that  tall^ 
we  have  prefumed  only  to  extract  tlie  i;iforni:itiou 
which  it  contains. 

Perhaps,   however,  this  fyltem  of  education  did  not  j^^^a,!,, 
fubfifl  precifely  as  the  eloquent  difciple  of  Socrates  de-  jn  Xeno- 
fcribes  it  among  that  rude   and    fimple  people.       On  phon's  ac- 
other  occafions  he  has  commemorated  fuch  inllances  of  count  of 
their  barbarity,  as  would  tempt  us  to  think  them  inca-  "'-'■"J'", 
pable  of  lo  much  order  and  to  much  wifdoni.     Perhaps, 
as  the   difcovercrs   of  the  new  would  have  fometimes 
conferred  on  the  inhabitaiits  of  that  hcmifphere,  in  the 
accounts  of  them  ^vith    which    they  entertained  their 
friends  in  Europe,  amazing  degrees  of  moral  and  po- 
litical wifdom,  of  Ikill  and  dexterity  in  the  arts,  of  in- 
duflry  and  valour,  which  thofe   uncivilized  children  of 
nature   \vere  afterwards   found   not   to  poffefs  ;    fo  the 
Athenian  philolopher  has  alio  afcribed   to   the  Perfians 
prudence  and   attention  in  regulating  the  education  of 
their  youth  beyond  what  people  in  io  rude  a  flate  can 
pollibly  exert. 

But  if  we  examine  into  the  principles  on  whicli  this 
fyltem  of  education  proceeds,  without  concerning  our- 
fclves  ivhether  it  once  adually  prevailed  among  the 
Perfians,  or  is  the  produition  of  the  fine  imagination 
of  Xenophon,  we  will  find  it  peculiarly  fuitable  for  a 
nation  juit  emerging  from  the  rudenels  and  igi\orance 
of  barbarity  to  a  knowledge  of  focial  and  civil  rela- 
tions, and  of  the  duties  connected  with  fuch  relations. 
They  have  facrificed  their  i;idependcnce  to  obtain  the 

comfort 
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TiJiication.  (Jomfort  and  fecurity  of  a  focia!  ftatc.  They  now 
''  ir~~'  glory  in  the  appellation  of  citizens,  and  are  defirous  to 
difcharge  the  duties  incumbent  on  a  citizen.  They 
muft  inform  their  children  in  the  nature  of  their  focial 
relations,  and  imprefs  them  with  habits  of  difcharging 
their  focial  duties ;  otherwife  the  fociety  iviil  foon  be 
dilYolved,  and  their  pollerity  will  fall  back  into  the 
fame  wild  miferable  ftate  from  v/hich  they  liave  emer- 
ged. But  perhaps  the  circumftances,  or  abilities,  or 
difpofitions  of  individuals,  render  them  unequal  to  this 
ivelghtv  talk.  It  becomes  therefore  naturally  an  ob- 
iecl:  of  public  care.  The  whole  focial  body  find  it  ne- 
ceflary  to  deliberate  on  the  moll  proper  means  for  dif- 
charging it  aright.  A  plan  of  education  is  then  form- 
ed ;  the  great  objeft  of  which  is,  to  fit  the  youth  for 
difcharging  the  duties  of  citizens.  Arts  and  fciences 
are  hitherto  almoft  wholly  unknown  :  and  all  that  can 
be  communicated  to  the  youth  is  only  a  fkill  in  fuch 
exercifes  as  are  necelTary  for  their  procuring  fubfiftence, 
or  defending  themfelves  againil:  human  enemies  or 
beafts  of  prey  •,  and  habits  of  performing  thofe  duties, 
the  negleft  of  which  muft  be  fatal  to  the  fociety  or  the 
individual. 

Such  is  the  fyftem  of  education  ^vhich  we  have  furvey* 
ed  as  eftablilhed  among  the  Perfians  ;  and  perhaps  we 
may  now  be  lefs  fufpicious  than  before  of  Xenophon's 
veracity.  It  appears  natural  for  a  people  who  have  reach- 
ed that  degree  of  civilization  in  which  they  are  defcrib- 
ed,  and  have  not  yet  advanced  farther,  to  inftitute 
fuch  an  ellabllftiment.  Some  fuch  eftablilhment  alfo  ap- 
pears neceffary  to  prevent  the  fociety  from  falling  back 
into  their  former  barbarity.  It  will  prevent  their  vir- 
tue and  valour  from  decaying,  though  it  may  pefhaps 
at  the  fame  time  prevent  them  from  making  any  very 
rapid  progrefs  in  civilization  and  refinement.  Yet  the 
indullry,  the  valour,  the  integrity,  and  the  patriotifm 
which  it  infpires,  muft  neceffarily  produce  fome  favour- 
able change  in  their  circumftances ;  and  that  change  in 
tiieir  circumftances  vnll  be  followed  by  a  change  in 
their  fyftem  of  education. 

The  Cretans,  too,  the  wlfdom  of  whofe  laws  is  fo 
much  Celebrated  in  the  records  of  antiqiuty,  had  a 
public  eftablilliment  for  the  education  of  their  youth. 
Minos,  -ivhom  they  revered  as  their  great  legiflator, 
was  alfo  the  founder  of  that  etlabhlliment.  Its  tendency 
was  fimilar  to  that  of  the  courfe  of  education  purfued 
amone  the  Perfians,' — to  form  the  ioldier  and  the  citi- 
zen.  We  cannot  prefent  our  readers  with  a  very  par- 
ticular or  accurate  account  of  it  ;  but  fuch  as  we  have 
been  able  to  procure  from  the  beft  authorities  we  think 
it  our  duty  to  lay  before  them. 

The  Cretans  were  divided  into  three  clafles  •,  the 
boys,  the  youth,  and  the  adults.  Betiveen  feven  and 
feventeen  years  of  age,  the  boy  was  employed  in  learn- 
ing to  (hoot  the  bow,  and  in  acquiiing  the  knowledge 
of  his  duties  as  a  man  and  a  citizen,  by  liftening  to 
the  converfation  of  the  old  men  in  the  public  halls, 
and  obferving  their  condu6l.  At  the  age  of  feven,  he 
was  conduced  to  the  public  halls  to  enter  on  this 
courfe  of  education.  He  was  taught  to  expofe  himfelf 
boldly  to  danger  and  fatigue  ■,  to  afpire  after  {kill  and 
dexterity  in  the  ufe  of  arms  and  in  the  gymnaftic  ex- 
ercifes ■,  to  repeat  the  laws  and  hymns  in  honour  of 
the  gods.  At  the  age  of  feventeen  he  was  enrolled 
ntmong  the  youth.     Here  his  education  was  ftill  con- 
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w  tinned  on  the  fame  plan^  He  was  to  exercife  'himfelf  Educailon. 
among  his  equals  in  hunting,  wreftling,  and  the  mill-  ' 
tary  exercifes  ;  and  while  thus  engaged,  his  fpirits 
were  roufcd  and  animated  by  ftrains  of  martial  mufic 
played  on  fuch  inftruments  as  -ivere  then  in  ufe  among 
the  hihabitants  of  Crete.  One  part  of  the  education 
of  the  Cretan  youth,  in  ivhich  they  ^vere  particularly 
defirous  to  excel,  ivas  the  Pyrrhic  dance  •,  which  was 
the  invention  of  a  Cretan,  and  confifted  of  various  mi^ 
litary  evolutions  performed  to  the  found  of  inftru- 
ments. 

Such  were  the  principles  and  arts  in  wliich  the  Cre- 
tan legiflature  direfted  the  youth  to  be  inilrufted. 
This  courfe  of  education  could  not  be  direifted  or  fu- 
perintended  by  the  parent.  It  was  public,  and  car- 
ried on  ivith  a  vieiv  to  fit  the  boy  for  difcharging  the 
duties  of  a  citizen  when  he  fliould  attain  to  man-. 
hood.  I J 
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It   is  eafy  to  fee,   that   fuch  a  fyftem   of  education  K.em:irks- 
mufl  have  been  inftituted  in  the  infancy  of  fociety,  be-?,"  '"■ 
fore  many  arts  had  been  invented,  or  the  diftinftions  of  ^, ,.       ^' 
rank  had  arifen ;  at  a  time  when  men  fubfifted  in  a  con- 
fiderable  degree  by  hunting,  and  when  the  intercourfe 
of  nations  was  on  fuch  a  footing,  that  war,  inftead  of 
being  oCcafional,   was  the  great  bufinefs  of  life.      Such 
a  fyftem  of  life  would  then  naturally  take  place,   even 
through  no  fage  legiflator  had  arifen  to  regulate  and 
enforce  it.  14 

Lycurgus,  the  celebrated  lawgiver  of  Lacedemon,  Among  the 
thoudit   it   neceffary  to   direft  the  education  of  youth  1-iii.edemo* 

°      ■     ,  ■  -  J       ^  ^1  r     mans, 

m  a  particular  manner,   m  order  to  prepare  them  tor 

paying  a  ftrift  obedience  to  his  laws.  He  regarded 
children  as  belonging  more  properly  to  the  ftate  than 
to  their  parents,  and  wiihed  that  patriotifm  fhould  be 
ftill  more  carefully  cherilhed  in  their  breafts  than  filial 
affeftion.  The  fpiiit  of  his  fyflem  of  education  was 
pretty  fimilar  to  that  of  thofe  wliich  we  have  jiift  view- 
ed as  fubfifling  among  the  Perfians  and  the  Cretans. 

As  loon  as  a  boy  ^vas  born,  he  was  fubmitted  to  the 
infpeflion  of  the  elders  of  that  tribe  to  which  his  pa- 
rents belonged.  If  he  was  well  fhaped,  flrong,  and 
%igorous,  they  diredled  hira  to  be  brought  up,  and 
afTigned  a  certain  portion  of  land  for  his  maintenance. 
If  he  was  deformed,  -iveak,  and  fickly,  they  condemn- 
ed him  to  be  expofed,  as  not  being  likely  ever  to  be- 
come an  ufeful  citizen.  If  the  boy  appeared  worthy 
of  being  brought  up,  he  was  intrufted  to  the  care  of 
his  parents  till  he  attained  the  age  of  feven  years  ;  but 
his  parents  were  ftridly  charged  not  to  fpoil  either  his 
mind  or  his  bodily  conftitution  by  foolifti  tendernefs, 
Probably,  too,  the  ftate  of  their  manners  was  at  that 
time  fuch  as  not  to  render  the  injunftion  peculiarly  ne- 
ceiTary. 

At  the  age  of  feven,  however,  he  was  introduced 
to  a  public  clafs,  confifting  of  all  the  boys  of  the  fame 
age.  Their  education  was  committed  to  mailers  ap- 
pointed by  the  ftate  j  and  \that  was  chietiy  inculcated 
on  them  in  the  courfe  of  it,  was  fubmilTive  obedience 
and  refpeft  to  their  fuperiors  ;  quicknefs  and  brevity  in 
their  converfation,  and  replies  to  fuch  queftions  ss 
were  put  to  them  ;  dexterity  and  addrefs  in  perform- 
ing what  was  commanded  them,  and  firmnefs  and  pa* 
tience  in  bearing  every  pain  or  hardfhip  to  which  they 
might  be  expofed.  One  of  the  means  ufed  to  form 
them  to  habits  of  aiSivity  and  addrefs,  was  to  permit, 
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Jiducation.  nay,  to  dircJl  them   to   commit  little   afls   of  theft  ; 

*"""(""— '  wiiicli,  if  they  performed  them  lo  dcxteroully  as  to 
avoid  deleftlon,  they  might  afterwards  boall  of  as 
noble  exploits  :  but  if  delected  in  fuch  cnterprifes, 
the  avvkivard  artlefs  boy  was  expofcd  both  to  punilh- 
inent  and  difgrace.  To  avoid  tlit  punilhment  and  dif- 
grace  incurred  by  being  deterted  in  an  uti  ol  tliett,  the 
Spartan  boy  would  often  fufter  with  unUuinking  forti- 
tude the  fevereit  torments.  It  is  related  of  one  ot  them, 
that  rather  than  be  difcovered  ivith  a  young  fox  under 
his  cloak,  which  he  had  flolen,  he  fuffered  the  little 
animal  to  tear  open  his  bowels.  Not  content  with  be^ 
holding  the  children  fuffer  by  fubmitting  voluntarily 
to  fuch  hardlliips,  the  Spartans  alio  endeavoured  to 
form  them  to  fortitude,  by  whipping  them  on  their  re- 
ligious feftivals,  fometlmes  with  liich  fevcrlty  that  they 
expired  under  the  lalli.  'J'he  Lacedemonian  youth 
were  alfo  taught  fuch  bodily  exercifes,  and  the  ufe  of 
fuch  warlike  weapons,  as  were  necellary  to  render  them 
expert  and  fkilfiil  foldiers. 

They  too,  as  well  as  the  Cretans  and  Perfians,  a- 
mong  whom  ^ve  have  fecn  fimilar  modes  of  education 
adopted,  were  to  be  citizens  and  foldiers ;  not  hulband- 
men,  mechanics,  artills,  merchants,  &c.  Their  mode 
of  education,  therefore,  was  iimple  and  uniform.  Its 
aim  ^vas,  to  make  them  acquainted  with  the  nature  of 
their  focial  dutieSj  and  to  form  them  to  fuch  vigour  of 
body  and  fuch  firmnefs  of  mind  as  might  render  them 
fit  for  the  ftation  in  which  they  ^vere  to  be  placed,  and 
adequate  to  the  part  which  they  were  to  a£l.  This 
cflabliihment  for  education  ivas  perfeiflly  confillent 
with  the  other  parts  of  that  legillature  which  was  inlfi- 
tuted  bv  Lvcurgus.  Youth  educated  amone  the  La- 
cedemonia;is  could  hardly  fad  to  become  worthy  mem- 
bers of  that  fmgular  republic.  Let  us  not  however 
regard  the  Spartans  as  fmgularly  inhumane  in  their 
treatment  of  youth.  Let  us  reafcend,  in  imagination, 
to  that  period  in  the  progrefs  of  foclety  from  rudenefs 
to  refinement,  which  they  had  reached  when  Ly- 
curgus  arofe  among  them.  What  were  then  their 
circumliances,  their  arts  and  manners,  their  moral 
principles,  and  military  difcipline  ?  Not  very  different 
from  thofe  which  the  laws  of  Lvcurgus  rendered  fo 
long  llationary  among  them.  He,  no  doubt,  rectified 
fome  abufes,  and  introduced  greater  order  and  equa- 
lity. But  man  is  not  to  be  fo  eafily  metamorphofed 
into  a  new  form.  As  you  cannot,  at  once,  raife  an 
acorn  to  a  venerable  oak  ;  fo  neither  will  you  be  able 
to  change  the  favage,  at  once,  into  the  citizen.  All 
the  art  or  wifdom  of  Lycurgus,  even  though  affilled 
by  all  the  influence  of  the  prophetic  Apollo,  could 
"never  have  eilabliflied  iiis  laivs  among  his  countrymen, 
had  not  their  charatter  and  circumliances  previoully 
difpofed  them  to  receive  them.  But,  grant  tliis,  and 
you  murt,  of  confequence,  allow,  that,  what  to  us 
may  appear  cruel  and  inhumane,  mull  have  affected 
their  feelings  in  a  different  manner.  The  change  in- 
troduced in  the  treatment  of  youth  by  the  ellablilh- 
■ment  of  this  fyllcm  of  education  was  probably  recom- 
mended by  its  being  more  humane  than  what  before 
prevailed.  Corrupted  as  are  our  manners,  and  effemi- 
nate our  modes  of  education  ;  yet  we  would  not  per. 
haps  acl  wilely  in  laying  them  afide,  to  adopt  in  their 
flead  thofe  of  ancient  Sparta.  But  the  Spartan  edu- 
cation was  peculiarly  well  fitted  to  form  citizens  for 
Vol.  VIL  Part  IL 
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the  republic  of  Lycurgus  ;  it  was  happily  adapted  to  E  luc-.tlon. 
the  Itatt  of  fociety  in  which  it  was  introduced.  And,  '  ■  1 
if  we  ihould  inquire  by  wiiat  means  Lycurgus  was 
enabled  to  fix  the  arts,  the  maimers,  and  in  Ihoit 
the  civilization  of  his  country,  for  lb  long  a  period,  ni 
a  llationary  Hate ;  we  would  perhaps  find  reafoii  to 
afcribe  that  effect  to  the  public  eliablillmient  >vhich 
he  inilituted  for  the  education  of  youth  ;  to  his 
confining  the  Spartan  citizens  to  the  proiefiion  of 
arms,  and  affigning  all  fcrvile  ollices  to  the  Helots  ; 
and  to  his  prohibiting  the  ufe  of  gold  and  filver. 
Among  thefe  how-ever  iiis  cllablilhmcnt  for  education 
occupies  the  chief  place.  Never  was  any  ftate  adorn- 
ed \nth  more  patriotic  citizens  than  thofe  of  S])art3, 
With  them  every  private  affection  feemed  to  be  fwa!- 
loived  up  by  the  a/nor  pa!n;v  :  the  love  of  their  coun- 
try was  at  leall  their  rubng  paflion.  Pctdaretes  being 
rejected  when  he  offered  hiralclf  a  candidate  for  a  feat 
among  the  council  of  three  hundred,  returned  home, 
rejoicing  that  there  were  in  Sparta  no  fewer  than 
three  hundred  whom  his  countiymen  found  realon  to 
regard  as  better  citizens  than  himfelf.  I'his  ivas  not 
a  feeming  joy,  affumed  to  conceal  the  pain  which  he 
fuffered  from  the  difappointment  ;  it  was  heartfelt 
and  fincere.  Such  were  the  effects  of  their  fyllem  of 
education.  :6 

When  we  turn  our  eyes  from  the  Perfians,  the  -Ore-  Education 
tans,  and  the  Spartans,  to  the  other  nations  of  ai^ti-  ^[V°"S  ''" 
quity  ;  we  no\vhere  behold  fo  regular  a  fyllem  of  pub-  ji^^j  „f  3,,, 
lie  education.  Among  the  Athenians  and  the  Romans,  tiquity. 
the  laws  did  not  defcend  to  regulate  in  fo  particular  a 
manner  the  management  of  the  youth.  Thefe  nations 
gradually  emerged  from  a  Hate  ot  the  mdeil  barbaritv, 
to  that  polidied,  enlightened,  and  civilized  ilate  whicii 
rendered  them  the  glory  and  the  ivonder  of  the  hea- 
then ivorld  ;  but  in  no  part  of  their  progrefs  from  the 
one  Hale  to  the  other  do  ^ve  find  any  fuch  effablilhment 
fubfilling  among  them.  So  various,  however,  are  the 
circumliances  which  form  and  diverfity  the  charadler 
of  nations,  that  ■we  cannot  realonably  conclude,  be- 
caufe  no  fuch  ellablilhments  exilled  among  the  Athe- 
nians and  Romans,  that  therefore  their  exiftence  was 
unnatural  among  thofe  nations  who  poffeffed  them. 
But  though  the  education  of  youth  was  managed  in  a 
different  manner  among  tliele  and  moll  other  nations 
in  the  ancient  world,  than  by  public  ef!a!)!iihment'.-, 
which  detached  children  from  the  care  of  their  parents; 
yet  Hill  it  was  everywhere  regarded  as  an  object  of  the 
highell  importance.  As  the  manners  of  mankind  gradu- 
ally improved  to  ft  Hate  of  refinement;  as  the  invention 
of  arts,  and  tlie  difcovcry  of  fcicnce,  gradually  intro- 
duced opulence  and  luxury  ;  connul;ial,  parental,  a'ld 
filial  affeition  gradually  acquired  greater  Hrength  and 
tendernefs.  Of  confequence,  children  experienced  more 
of  their  parents  care ;  and  that  tare  was  direfted  to 
form  them  for  ailing  a  becoming  part  in  life.  Ac- 
cording to  the  tircuniHances  of  each  nation,  the  arts 
which  they  cultivated,  and  the  form  of  government 
under  -ivhich  they  lived  ;  the  knowledge  which  they 
fought  X.O  communicate  to  their  children,  and  the  ha- 
bits which  they  endeavoured  to  imprels  upon  them, 
were  different  from  thofe  of  other  nations :  And  again, 
according  to  the  different  circumliances,  tempers,  abi- 
lities, and  dilpofitions  of  parents,  even  the  children  of 
each  family  ^vere  brought  up  in  a  maimer  different  from 
3  Z,  that 
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Euiioatlon  that  in  \vbich  thofe  of  other  families  T\-ere  managed. 
'~~~^'''~~'  The  Athenians,  the  Romans,  the  Carthaginians,  con- 
dufted  each  of  them  the  education  of,  their  youth  in  a 
different  manner,  becaufe  they  had  each  different  ob- 
jefls  in  view.  But  having  conlidered  the  molf  Angular 
ellablilhments  for  education  which  prevailed  in  the  an- 
cient ivorld,  it  feenis  unneceffary  for  us  to  defcend  to  a 
particular  account  of  the  manner  which  every  nation, 
or  fantallic  individual,  thought  proper  to  purfue  in 
bringing  up  their  youth.  It  will  probably  be  more 
ufeful  and  entertaining  to  our  readers,  if  we  next  pre- 
fent  them  with  a  view  of  fome  of  the  moll  judicious  or 
fanciful  plans  of  education  which  have  been  propofed 
by  the  writers  on  that  fubjeft. 

One  of  the  moil  refpc6lable  writers  on  education 
among  the  ancients  is  the  celebrated  (^uinftilian.  He 
taught  rhetoric  in  Rome  during  the  reign  of  Domitian, 
and  under  feveral  of  the  other  emperors.  When  he  re- 
tired from  the  exexciie  of  his  employment  as  a  teacher 
of  rhetoric,  he  fpent  his  leifure  in  the  compofition  of  a 
treatife,  not  merely  on  rhetoric,  but  on  the  moll  pro- 
per means  for  educating  a  boy  io  as  to  render  him  both 
an  eloquent  orator  and  a  good  man. 

In  that  valuable  treatife,  he  enters  into  a  minute  de- 
tail of  all  that  appears  to  him  moll  likely  to  conduce  to 
thofe  important  ends. 

As  foon  as  the  boy  enters  the  world,  he  would  have 
the  greatell  care  to  be  ufed  in  feledling  thofe  who  are 
to  be  placed  about  him.  Let  liis  nurfe  have  no  impe- 
diment of  fpeech.  It  will  be  happy  for  him,  if  his 
parents  be  perfons  of  ienfe  and  learning.  Let  his  tu- 
tor, at  leall,  poffefs  thefe  qualllications.  As  foon  as  he 
attains  the  dillinift;  ufe  of  his  organs  of  fpeech,  let  him 
be  initiated  in  the  firll  elements  of  literature.  For 
as  he  is  capable  of  dillinguilliing  and  remembering  at 
a  very  early  age  •,  fo  his  faculties  camrot  polTibly  be 
employed  in  a  more  advantageous  manner.  And  even 
at  this  early  period  of  life,  let  maxims  of  prudence 
and  the  firll  principles  of  morals  be  inculcated  upon 
his  mind  by  the  books  wliich  are  put  into  his  hands, 
and  even  by  the  lines  which  he  copies  in  learning  the 
art  of  writing.  The  Greek  language  was  to  the  Ro- 
mans in  the  days  of  ^mndlilian,  what  the  Latin  and 
Greek  and  French  are  to  us  at  prelent,  an  acquifition 
held  indifpenfably  neceffary  to  thole  who  aipired  to  a 
Cberal  education  ;  and  Ouiniililian  judges  it  proper 
that  the  boy  Ihould  begin  his  application  to  letters 
with  the  Greek  language  in  preference  to  his  mother 
tongue. 

This  judicious  -ivriter  next  examines  a  quellion  which 
has  been  often  agitated,  Whether  a  domellic  or  a  pub- 
lic education  is  liable  to  the  fewell  inconveniences, 
.ind  likely  to  be  attended  with  the  greatell  advantages  ? 
And  he  is  of  opinion,  that  in  a  domellic  education  the 
toy  is  in  danger  of  being  corrupted  by  injudicious 
iondnefs  and  evil  example  ;  is  not  roufed  by  the  Ipur 
of  emulation  ;  and  is  deprived  of  proper  opportunities 
for  acqmring  a  jull  idea  of  his  own  po\ver,  or  that 
attivity  and  dexterity  which  he  will  afterwards  find  I'o 
neceffary  when  he  comes  to  atl  a  part  in  life  :  While 
in  a  public  jeducation,  which  was  preferred  by  fome  of 
the  moll  renowned  nations  of  antiquity,  the  morals  are 
not  greatly  expoled  to  corruption,  emulation  is  routed, 
friendlhips  are  formed,  all  the  powers  of  the  mind  are 
galled  fdith  to   acl  with  new  vigour,  and  the  ycuth  is 


prepared  for  performhig  his  part  on  the   great   theatre  Educatien. 
of  the  world.      Ouindlilian,  therefore,  wilhcs  that  pa- '    '"  y  i' 
rents  would  place  their  children  in  public  ftminaries  of 
education. 

When  a  boy  is  committed  to  a  mafter's  care,  the 
mailer's  attention  mull  be  firll  direfted  to  difcover  his 
dilpofitions  and  the  extent  of  his  capacity.  Of  his 
capacity  he  will  form  a  favourable  judgment,  not  from 
his  fprightlinels,  nor  even  from  his  quicknefs  of  appre- 
henfion,  but  from  his  modelly,  docility,  and  virtuous 
difpoiitions.  If  the  boy  poffefs  thefe  lail  qualifica- 
tions, the  mailer  will  rejoice  in  him,  as  likely  to  give 
him  fatisfaiition  and  do  him  honour.  According  to 
his  temper  and  dilpolitions,  let  the  boy  be  treated  with 
mildnefs  or  leverity  ;  but  never  let  Icverity  extend  to 
blows.  Let  the  boy  be  allured  and  led,  by  the  moft 
artful  and  infinuating  treatment,  to  do  his  duty )  there 
will  then  be  no  occalion  to  punilh  him  for  neglefting 
it. 

As  Q^uindilian's  profeffed  objeft  was,  not  merely  to 
give  general  diretlions  for  forming  the  heart  and  cul- 
tivating the  underllanding,  but  to  form  a  particular 
charadler  in  lite,  the  fcholar  and  the  orator  ;  he  finds 
it  neceffary  to  er.ter  into  minute  details  concerning  the 
manner  in  which  the  boy  is  to  be  inftrufled  in  fpeak- 
ing,  writing,  grammar,  and  compofition  ;  of  which  it 
does  not  appear  neceilary  for  us  to  take  particular  no- 
tice in  this  place.  Muiic  and  geometry,  he  thinks, 
ought  to  make  a  part  of  the  young  orator's  ftudies  j 
as  being  ufeful  to  render  him  accurate  in  reafoning, 
and  capable  of  relilhing  the  beauties  of  the  poets.  He 
is  ahb  of  opinion,  that  the  boy  Ihould  not  be  confined 
to  one  branch  of  lludy,  without  being  allowed  to  at- 
tempt others  till  he  have  made  himl'elf  mailer  of  that. 
Let  levcral  parts  of  hterature  engage  his  attention 
by  turns  :  let  him  dedicate  a  confiderable  portion  of 
his  time  to  them.  He  may  thus  acquire  habits  of  in- 
dullrious  application  which  will  remain  with  him 
through  life. 

With  the  tender  attention  of  a  good  man,  this  fen- 
fible  and  elegant  writer  Hill  accompanies  his  pupil 
through  the  courle  of  his  lludies ;  anxioully  infills  that 
he  be  placed  under  a  mailer  dillinguilhed  for  purity  of 
morals,  and  for  no  mean  abilities  in  his  profeffion  ;  di- 
re£ls  his  memory  to  be  ilored  with  the  noblell  paflages 
of  the  poets,  orators,  and  hiiloriansj  and  carefully  dif- 
cuffes  and  refutes  thole  opinions  which  reprelent  ge- 
nius as  above  indullry.  The  remaining  part  of  his 
work  being  employed  on  the  principles  of  rhetoric, 
without  containing  any  thing  on  the  fubjeft  of  educa- 
tion in  general,  it  is  not  neceffary  that  we  (hould  here 
prefent  an  analyfis  of  it  to  our  readers.  But  fince 
(^uiinitilian  was  fo  dillinguilhed,  not  only  as  a  rheto- 
rician, but  as  an  inllrutlor  of  youth,  and  dilplays  fo 
much  good  ienfe  and  io  lolid  a  judgment,  formed  on 
long  experience,  in  whatever  he  advances  on  the  fub- 
jecl  of  education  ;  we  could  not,  without  extreme  ne- 
gligence, omit  taking  notice  of  him  under  this  ar- 
ticle, and  affording  our  readers  an  opportunity  of 
being  inllrudled  by  lillening  to  his  fentiments  on  this 
head.  t8 

The  name  of  John  Milton  is  fo  much  revered  in  Bri-  M  Iton's 
tain,  that  his  fentiments  on  any  fubjecl  are  interefting^'"^'  '^  °" 
to  Britons.     His  life  was  dedicated  to  iludy  :    During 
a  part  of  it,  he  was  employed  in  the  taik  of  inllrufling 
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Kduoation.  youtli ',  and  among  his  other  ivork<;  we  finJ  a  treatile 
'~~~~^  ■ '  ' '  on  education.  lie  had  himfelt  been  educated  accord- 
ing to  that  plan  which  has  long  been  cltablilhed  in  the 
Englilh  univerfities ;  but  with  that  mode  of  education 
he  was  not  fatislied.  The  object  of  his  direilions  is 
chietly  to  form  a  fcholar.  He  coniidered  hiralelf  as 
qualified  to  exhibit  a  model  of  "  a  better  education, 
in  extent  and  comprehenfion  far  more  large,  and  yet 
of  time  far  Ihorter,  and  of  attainment  far  more  certain, 
than  any  that  had  yet  been  in  praftice."  The  follow- 
ing is  the  fubllance  of  his  treatile. 

As  the  end  of  learning  is  to  cultivate  our  under- 
ftandings,  and  to  reftify  our  difpofitions  ;  therefore  the 
defign  of  our  applying  to  the  ftudy  of  languages  cannot 
be  merely  that  we  may  commit  to  memory  the  \vords 
of  ivhich  they  confift,  or  that  we  may  acquire  a  know- 
ledge of  their  analogy  and  ftruilure  ;  but  that  we  may 
enrich  our  minds  \vith  the  treafures  of  ^vifdom  which 
they  contain.  But  in  the  prefent  modes  of  education 
this  defign  does  not  appear  to  be  kept  in  view.  The 
learner  of  Latin  is  burdened  with  rules,  and  themes, 
and  verfes,  and  orations ;  but  no  care  is  taken  to  make 
him  mafter  of  the  valuable  knowledge  which  the  dallies 
contain.  And  when  he  advances  a  little  farther,  he  is 
driven  into  the  thorny  paths  of  logic  and  metaphyfics. 
So,  when  his  ftudies  are  completed,  and  he  is  confi- 
dered  as  having  received  a  liberal  education,  he  is  al- 
moft  as  dellitute  of  real  knowledge  as  when  he  firll 
entered  a  fchool. 

But  to  render  learning  truly  beneficial,  inflead  of 
the  fchool  and  univerfity  education  which  youth  at 
prefent  receive,  let  the  place  of  both  fchool  and  uni- 
verfity be  fupplied  by  an  academy,  in  which  they  may 
acquire  all  that  is  taught  at  either,  except  law  and  phy- 
iic.  Let  the  academy  afford  accommodation  for  i  ^o 
perfons ;  20  of  whom  may  be  fervants  and  attendants. 
As  many  academies  as  are  neceffary  may  be  afterwards 
erefted  on  the  model  of  this  one.  Let  the  youth 
who  are  introduced  into  this  academy  begin  their  ftu- 
tlies  with  learning  the  principal  rules  of  grammar  from 
fome  good  elementary  book.  In  their  pronunciation 
of  Latin,  let  them  be  taught  to  follow  the  pronun- 
ciation of  the  Italians ;  as  that  of  the  Englilh  is  in- 
diliinft,  and  unfuitable  to  the  genius  of  the  language. 
Next,  read  to  them  fome  entertaining  book  on  educa- 
tion ;  fuch  as,  the  three  firll  books  of  Quinflilian  in 
Latin,  and  Cebes,  Plutarch,  or  fome  other  of  the  So- 
cratic  difcourfes,  in  Greek ;  and  be  careful  to  feize 
every  opportunity  of  infpiring  them,  by  feafonable  lec- 
tures and  explanations,  with  love  for  learning,  admira- 
tion of  great  and  virtuous  charafters,  and  a  difpolltion 
to  cheerful  obedience.  At  the  fame  time,  but  at  a 
different  hour  of  the  day,  let  them  be  inftrufted  in  the 
rules  of  arithmetic  and  the  elements  of  geometry.  Be- 
tween fupper  and  bedtime,  inllruft  them  in  the  prin- 
ciples of  religion  and  the  facred  hiftory.  From  the 
writers  on  education  let  your  pupils  pafs  to  the  authors 
on  agriculture,  to  Cato,  Varro,  and  Columella.  Be- 
fore half  thefe  authors  be  read,  they  cannot  but  be 
pretty  well  qualified  to  read  moll  of  the  profe  authors 
in  the  Latin  language  ;  and  they  may  now,  with  great 
propriety,  learn  ihe  ufe  of  the  globes,  and  make  them- 
felves  acquainted  with  the  ancient  and  modern  maps. 
Let  them,  about  the  fame  time,  begin  the  iUidy  of 
the  Greek   tongue,   and  proceed  in  it  as  in  the  Latin : 
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they  will  not  fail  to  overcome,  in  a  lliort  lime,  all  the  EJucstinn. 
dilliculties  of  grammar  •,  after  which  they  will  have  ac-  ^— v— ' 
cefs  to  all  the  treafures  of  natural  knowledge  to  be 
found  in  Arillotlc  and  Thcophraftus.  In  the  lame 
manner  they  may  make  thcmfclves  acquainted  with 
Vitruvius,  Seneca,  Mela,  Cell'us,  Pliny,  and  SoHnus. 
And  having  thus  patTtd  tlirough  the  piinciples  of  arith- 
metic, geometry,  allronomy,  and  geography,  with  a 
general  compad  of  phylics ;  let  them  next  turn  their 
attention  to  mathematics,  in  which  they  may  begin 
with  the  praclical  branch  of  trigonometry,  which  will 
ferve  as  an  introduction  to  fortification,  architeilure, 
and  navigation.  To  teach  them  the  knowledge  of 
nature,  and  inllrutt  them  in  the  arts  of  life,  let  them 
have  the  alllftance  and  inilruftions,  not  merely  of  ma- 
ilers who  are  acquainted  only  with  books,  but  of  men 
whofe  fkill  has  been  obtained  by  aftual  pradice,  even 
of  artills  and  mechanics.  Next,  let  the  poets  obtain 
their  attention  ;  and  they  will  now  read  them  with  eafe 
and  pleafure.  From  the  poets  let  your  pupiLs  proceed 
to  the  moralifts  ;  and,  after  acquainting  themfelves 
\vith  them,  they  may  be  allowed  the  entertainment  of 
fome  of  the  belt  Greek,  Latin,  and  Italian  dramatic 
compofitions.  From  thele  let  them  proceed  to  poli- 
tics ;  let  them  here  itudy  the  law  of  Moles,  the  ad- 
mirable remains  of  the  ancient  lawgivers  of  Greece,  the 
Roman  tables,  ediits,  and  paixletts,  concluding  with 
the  inltitutions  of  their  mother-country.  Now  let 
them  be  more  particularly  inltrufted  in  the  principles 
of  theology  •,  for  by  this  time  they  may  have  acquired 
the  Hebrew  language,  together  with  the  Chaldee  and 
the  Syrlac  dialeit,  and  may  therefore  read  the  Scriptures 
in  their  original  language.  When  their  minds  are  thus 
funiilhed,  they  will  be  able  to  enter  into  the  Ipirit  of 
the  nobleft  hillorians  and  poets.  To  get  by  heart, 
and  repeat  in  a  proper  manner,  palVages  from  the 
writings  of  fome  of  thefe,  will  have  the  happielt  ef- 
fefts  in  elevating  their  genius.  Let  this  Itatcly  edifice 
be  crowned  with  logic  and  rhetoric.  Far  different 
would  be  the  effefls  of  fuch  a  courfe  of  education, 
from  thofe  produced  by  any  which  is  at  preient  pur- 
fued.  We  fhould  then  fee  abler  writers,  more  eloquent 
fpeakers,  and  wiler  Itatefmen.  Similar  to  this,  pro- 
bably,  was  the  courfe  taught  in  the  famous  fchools  of 
Pythagoras,  Plato,  Ifocrates,  and  Arillotle.  Thi§ 
would  unite  the  advantages  of  an  Athenian  and  a  Spar- 
tan education  :  for  our  pupils  Ihould  be  taught  the  ex- 
ercifes  of  wreltling  and  fencing,  and  the  whole  military 
dilcipline. 

Such  are  the  ideas  of  our  admired  Milton  on  the  Ren 
fubjeft  of  education.  An  enthufiaitic  admirer  of  the 
Icieuces,  arts,  and  inltitutions  of  Greece  and  Rome  ; 
from  his  religious  and  political  principles,  no  friend  to 
the  univerfities  •,  it  was  natural  for  a  man  of  his  learn- 
ing and  ingenuity,  in  an  age  of  innovation,  and  in- 
fluenced by  fuch  prejudices,  to  form  fuch  a  projeit  as 
that  which  ive  have  furveyed.  He  feems  not  to  have 
retlefted,  that  it  is  neceffary  for  children  to  be  long 
occupied  in  obtaining  a  familiar  acquaintance  with 
words,  before  they  can  gain  from  books  any  know- 
ledge of  things  •,  overlooking  this  circumfiance,  and 
perceiving  plainly  that  the  mode  of  education  which 
then  prevailed  confined  the  attention  of  youth  almolt 
wholly  to  words,  he  could  not  but  regard  the  fcheme 
wliich  he  propoled  as  likely  to  produce  very  happy 
3   Z  2  effects. 
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Kiliication.  effeils.  His  obfervation,  that  the  appearances  of  ex- 
»  ternal  nature  are  among  tlie  tiril  obiedts  which  attraft 
the  attention  of  youth,  which  he  communicates  by  di- 
refting  his  puj'ils  to  perufe  the  ^vriters  on  agriculture 
and  natural  hiltory  as  near  the  beginning  of  their  ftu- 
dies  as  poflible  ;  if  not  altogether  jufl,  yet  muft  be 
allowed  to  be  nearly  lb.  Perhaps  human  aiSlions  and 
pallions,  and  the  fcrics  of  events  ivhich  happen  around 
us,  arf,  by  tlie  time  at  wliich  ^ve  begin  our  applica- 
tion to  learning,  the  objedls  which  moft  frequently  and 
ftrongly  engage  our  attention  :  But  the  appearances 
of  external  natiu'e  are  at  lealf  the  next  objecl  of  our 
regard. 

Mr  Locke,  to  whofe  abilities  and  noble  defire  to  be 
Treatife  on  ufeful  to  the  world  his  counti-y  is  fo  much  indebted, 
has  ivritten,  among  other  things,  on  the  education  of 
youth.  He  was  capable  of  thinking  for  himfelf;  but 
more  defirous  of  rendering  Irlmfelf  ufeful,  than  of  being 
admired  for  fingularity.  He  is  therefore  an  author  to 
ivhom  we  ought  to  lirten,  at  leaft,  ^vith  relpefltul  at- 
tention. If  Ouinclilian  and  Milton  had  been  employ- 
ed as  teachers  of  youth,  Mr  Locke  had  been  conver- 
fant  ivith  the  ivorld,  had  inquired  into  the  principles 
of  human  nature,  and  had  no  doubt  endeavoured  to 
examine  without  prejudice  the  efifefts  of  thofe  modes 
of  education  of  v.hich  he  difapproves.  When  we  conii- 
der,  that,  to  render  hlfifelf  ufetul  to  the  rifing  gene- 
ration, he  could  dcfcend  from  the  heights  of  fcience 
to  tranllate  the  fables  of  yEfop,  and  to  perform  other 
humble  talks  in  literature,  Vihich  a  philofopher  of 
lefs  benevolence  and  virtue  would  have  dildained  ;  we 
cannot  but  look  with  veneration  and  gratitude  on  fo 
exalted  a  charafter.  In  his  Treatile  on  Education, 
the  t^vo  great  objects  which  Mr  Locke  keeps  in  view 
are,  ift,  To  preferve  and  ftrengthen  the  bodily  con- 
ftitution  ■,  2dly,  To  inform  the  underftanding  with 
ufefid  knoi\'ledge,  and  to  cherilh  good  dlfpofitions  in 
the  heart. 

In  his  direftions  on  the  firfl  of  thefe  heads,  he  feems 
extremely  anxious  to  prevent  parents  and  others  in 
v.'hofe  hands  children  aie  placed,  from  iniuring  them  by 
ill-dire(fled  tendemefs.  Plain  fare,  fimple  and  light 
clothing,  abflinence  from  phyfic  and  from  ftrong 
liquors,  he  earncftly  recommends  as  tlie  moft  judi- 
cious means  for  prefcrving  and  confinning  the  health 
of  the  child.  In  all  his  gratifications  let  the  llriftell 
moderation  be  obfcrved.  If  you  permit  him  to  in- 
dulge pretty  freely  in  fleep,  at  leaft  caufe  him  to  get 
up  at  an  early  hour  in  the  morning.  In  one  thing, 
ho^vevcr,  few  parents  will  be  wil!mg  to  comply  ^vith 
Mr  Locke's  advice.  He  not  only  direfls  that  the 
child's  feet  be  frequently  bathed  in  cold  water,  but 
even  exprefies  a  wifli,  that  his  fhoes  were  always  kept 
in  fuch  a  condition  as  to  admit  water  freely.  This  he 
thinks  likely  to  fortify  the  conflitution  of  the  body 
in  fuch  a  manner,  as  to  render  him  lefs  liable,  in  th« 
courfe  of  life,  to  fuch  difeales  as  arlfe  from  any  un- 
ufual  expofurc  to  wetnefs  or  cold,  than  others  whofe 
feet  have  been  mere  carefully  kept  dry.  Though  he 
had  profecuted  his  lludies  ^vith  a  defign  to  enter  into 
the  profefllon  of  phyfic,  yet  fo  unfavourable  an  opinion 
did  he  entertain  of  the  effefts  produced  by  medical  pre- 
parations on  the  liuman  conftitution,  that  he  earneftly 
infills  on  the  parent  to  beware  of  admiuillering  any  of 
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them  to  his  child.  From  the  defire  which  Mr  Locke  Educat'on. 
difcovers  to  have  children  expoied  to  hardlhips,  and  re-  "~*~^  ' 
ilrained  from  indulgence,  in  order  to  confirm  the  health 
and  invigorate  the  conllitution,  we  may  conjecture  him 
to  have  been  an  admirer  of  that  ievere  mode  of  educa- 
tion which  ufually  prevails  in  the  earlier  periods  of  the 
exigence  of  fociety.  He  feems  to  have  thought,  that 
if  a  boy  be  brought  up  like  a  Huron  or  a  Spartan,  he 
mull  necelTarily  become  robuft  and  healthy ;  w  ithout 
rerieding,  that  of  thofe  children  v.ho  are  iubjeded  to 
Inch  a  courle  of  education,  too  great  a  proportion  are 
imable  to  furvive  it  :  fuch  is  the  natural  delicacy  of  the 
human  frame.  22 

When  he  turns  his  attention  to  the  cultivating  of  Cultivation 
the  underilanding,  and  the  forming  of  the  difpofitions,  °'  '''^  pow. 
Mr  Locke  ftill  defervedly  claims  the  regard  of  the  pa-"''"^  "'^ 
rent  and  the  preceptor.  With  a  virtuous  indignation 
he  reprobates  that  negligence  and  folly  by  which  we 
generally  corrupt  the  heart  and  fpoil  the  temper  of  child- 
ren, even  in  that  period  of  infancy  ;  fo  as  to  render 
them  incorrigible  when  they  advance  farther  in  life. 
Their  appetites  are  pampered,  all  their  defires  are  gra- 
tified :  and  if  we  are  at  any  time  difpofed  to  refufe 
what  they  alk,  they  have  an  all-poiverful  engine  to 
compel  our  compliance  with  their  wilhes.  They  aflail 
us  -with  tears  ;  and  we  then  yield  to  their  requells,  how- 
ever hurtful  to  thcmfelves  or  inconvenient  to  us.  We 
often  ftudioully  inllrutl  them  in  vicious  tricks,  and  call- 
forth  their  evil  pafllons.  At  fo  early  an  age,  their  rage 
or  cunning  can  fcarcely  injure  us  ;  and  we  retleft  riot 
that  habits  of  peevifhneis  and  deceit  mull  be  peculiarly 
hurtful  to  themfelves. 

But  though  all  the  foolifii  defires  of  cliildren  ought 
not  to  be  gratified,  and  though  we  Ihould  carefullv  avoid 
leading  them  into  any  bad  habit ;  yet  it  is  not  neceflary 
nor  prudent  to  treat  them  with  harlhnefs  or  feverity. 
Let  them  be  formed  to  obedience  from  their  earliefl 
years :  let  them  be  accuftomed  to  lubmit  implicitly 
to  the  direiSlion  of  thofe  on  whom  they  depend.  But 
beware  of  fouring  their  temper  and  depreffmg  their  fpi- 
rits  by  harlhnefs  :  and,  on  the  other  hand,  remember 
that  it  is  no  lefs  im.proper  to  give  the  boy  a  habit  of 
negle61ing  his  duty,  except  when  he  is  allured  to  it  by 
the  hopes  of  reward.  As  lie  advances  toivards  man- 
hood, and  attains  the  ufe  of  reaibn,  you  may  admit 
him  to  greater  familiarity,  and  allow  him  to  follow  his 
own  inclinations  more  than  at  an  earlier  period  :  and  if, 
inftead  of  indulging  all  his  freaks  in  childhood,  you  have 
carefully  accuftomed  him  to  obedience  and  lubmiflion, 
■without  enforcing  thefe  by  improper  means,  he  will  now 
be  able  to  regulate  his  conduft  with  fome  degree  of 
prudence. 

But  while  caution  is  to  be  ufed  in  beftowing  rew-ards 
and  intlifting  punilhments,  ftill  reivards  and  puniihments 
are  indifpenfably  neccfiary  in  the  management  of  the 
child.  Infpire  your  boy  with  a  lenie  of  ftiame,  and 
^vith  a  generous  thirft  for  praiie.  Carefs  and  honour 
him  ■\vhen  he  does  well  :  treat  him  with  negleft  when 
he  afts  amifs.  This  condufl  will  produce  much  better 
effefts  than  if  you  ^vere  at  one  time  to  chide  and  beat 
him ;  at  another,  to  reward  him  with  a  profufion  of 
fweetmeats  and  playthings. 

Think  not  that  children  are  to  be  taught  propriety 
of  conduct  by    loading    their  metuory  with   rides,  di- 
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Educstion  rcfting  tVicm  liow  to  acl  on  every  particular  occafion. 
»         Burden  them  not  with  rules,  but  iniprcfs  thcni  with  ha- 
bits. 

Be  not  defirous  of  forming  them  at  too  early  an  age, 
to  all  that  pol'iteiiefs  and  propriety  of  manners  Avhich 
you  «ifh  to  diltinj^uilh  them  when  they  become  men. 
Let  them  be  taught  an  eafy,  graceful  carriage  of  body  : 
but  give  yourfelf  no  concern,  though  they  now  and 
then  blunder  aijainll  the  puncHIios  of  good  breeding  j 
time  •«  ill  correct  their  a'.vkwardnefs. 

With  regard  to  that  important  quertion,  whether 
children  ought  to  be  fent  to  a  public  fchool,  or  are  likely 
to  be  better  trained  up  in  a  domellic  education  ?  fo  im- 
pofTible  is  it  for  one  mafter  to  extend  his  attention  to  a 
number  of  boys,  and  lb  likely  is  the  contagion  of  vite 
to  be  caught  among  the  crowd  of  a  public  fchool,  that 
a  private  leems  more  favourable  than  a  public  education 
to  virtue,  and  fcarce  lefs  favourable  to  learning. 

When  you  refolve  to  give  your  fon  a  domeftic  edu- 
cation, be  careful  to  regulate  that  domeftic  education 
in  a  judicious  manner.  Keep  him  at  a  dillance  from 
evil  example  :  choofe  the  moft  favourable  feafons  for 
communicating  inllruflion  :  ftriftly  enforce  obedience  ; 
but  never  by  blows,  except  in  cafe  of  obilinacy  which 
you  find  otherwiie  incurable.  If  his  engagements  in 
life  prevent  the  parent  from  fuperintending  and  di- 
refting  his  Ion's  education  perfonally,  let  liim  commit 
him  to  the  care  of  a  virtuous  and  judicious  tutor.  Let 
the  tutor  be  rather  a  man  of  experience  in  the  world 
than  of  profound  learning  ;  for  it  is  more  necelTary  that 
the  pupil  be  formed  for  conducing  hirafelf  witli  pru- 
dence in  the  world,  and  be  fortified  againlt  thofe  temp- 
tations to  which  he  will  be  expofed  when  he  enters  up- 
on aftive  life,  than  that  his  head  be  ftulTcd  ^vith  Latin, 
and  logic. 

Here  Mr  Locke,  not^vithftanding  that  his  own 
mind  was  flored  with  the  treafures  of  Grecian  and 
Roman  literature,  takes  occafion  to  declare  himfelf 
pretty  freely  againlf  that  application  to  ancient  learn- 
ing, which  was  then  indifpenfably  required  in  the  edu- 
cation of  youth.  He  confiders  languages  and  ph.ilofo- 
phy  as  rather  having  a  tendency  to  render  the  youth 
unfit  for  atling  a  prudent  and  becoming  part  in  life 
than  forming  for  it  :  and  he  therefore  infills  that  thefe 
fhould  be  but  in  a  fubordinate  degree  the  objedls  of  his 
attention. 

Let  the  tutor  encourage  the  child  under  his  care  to 
a  certain  degree  of  familiarity  ;  let  the  pupil  be  accu- 
ftomed  to  give  his  opinion  on  matters  relative  to  him- 
felf: let  him  be  taught  jutlice,  by  finding  injuftice  to 
others  prejudicial  to  himfelf  j  let  him  be  taught  libera- 
lity, by  finding  it  advantageous ;  let  him  be  rendered 
fuperior  to  teafing  his  parents  or  tutor  with  com- 
plaints, by  finding  his  complaints  unfavourably  received. 
That  you  may  teach  him  to  rellrain  every  foolilh  or 
irregular  defire,  be  fure  never  to  indulge  his  wilhes, 
fave  when  you  find  the  indulgence  proper  for  him,  and 
convenient  for  yourfelf.  Curiofity,  however,  is  a  prin- 
ciple which  ought  to  be  indultriou'.ly  roufed  in  the 
breaft  of  the  child,  and  cherilhed  there  by  meeting 
always  the  readieft  gratification.  However  you  may 
oppofe  the  boy's  inclinations  in  other  things,  yet  re- 
fufe  him  not  a  proper  portion  of  recreation  :  let  him  in 
dulge  in  play,  tvhile  he  continues  to  play  with  keen- 
ncfs  and  aftivity  j  but  fuffer  him  not  to  loiter  about 


in  liftkfs  indolence.  To  rellrain  your  child  from  fool-  Educa'.ior. 
h.irdy  courage,  point  out  to  him  the  dangers  to  \vhich  *~~v~~^ 
it  expofes  him  :  to  raife  him  above  timorous  cowardice, 
and  infpire  him  witli  n>anly  fortitude,  accullom  him 
from  the  eailiell  period  of  life  to  an  acquaintance  with 
fuch  things  as  he  is  moll  likely  to  be  afraid  of :  fubjecl 
him  now  and  then  to  jiain,  and  expolc  him  to  danger  ;■ 
but  let  fuch  trials  be  judicioufly  condufted. 

Idlenels  or  curiofity  fomelimes  leads  children  to  cru- 
elty in  their  treatment  of  fuch  animals  as  are  placed 
within  their  power.  Digs,  cats,  biids,  and  butterliies, 
often  luffcr  from  their  inhumanity.  But  when  they 
feem  inclined  to  fuch  cruelty,  let  them  be  carefully 
watched,  and  let  every  means  be  ufed  to  awake  their 
hearts  to  generous  fenfibility.  Allov,-  them  to  keep 
tame  birds,  dogs,  &c.  only  on  condition  of  their  ufin;' 
them  with  tendernefs.  Perhaps  tliis  unhappy  difpofi- 
tion  to  cruelly  is  occafioned,  or  at  leall  follered,  by 
people's  laughing  when  they  behold  the  impotent  ef- 
forts of  children  to  do  mifchief  j  and  often  going  fo  far 
as  even  to  encourage  them  in  maltreating  thofe  crea- 
tures which  are  within  their  reach.  We  entertain  them, 
too,  with  ftories  of  fighting  and  battles  ;  and  reprefent 
characilers  dillinguilhed  for  atrocious  a6ts  of  inhumanity 
as  great  and  illmlrious.  But  let  fuch  practice  be  care- 
fully refrained  from,  if  you  wifti  to  infpire  your  child 
with  generous  and  humane  fentiments.  Teach  him  gen- 
tlenefs  and  tendernefs,  not  only  to  brute  animals,  but 
alfo  to  fervants  and  companions. 

Curiofity  is  to  be  roufed  and  cheridied  in  the  breaft 
of  the  child  :  but  by  what  means  ?  Anfiver  his  inquiries 
readily  :  though  his  queilions  be  put  in  aivkward  lan- 
guage, let  not  that  hinder  you  from  attending  to  tlie 
objeds  of  them.  Curiofity  is  natural  to  the  human 
mind  ;  and  if  you  reprefs  not  the  curiofity  of  the  child, 
he  will  often  be  moved  by  its  impulfe  to  the  purfuit  of 
knowledge.  Let  him  find  his  eagernefs  in  the  purfuit 
of  knowledge  a  fource  of  applaufe  and  elleem.  Avoid 
the  folly  of  thofe  who  fport  ivith  the  credulity  of  child- 
ren, by  anfwering  their  queilions  in  a  ludicrous  or  de- 
ceitful manner. 

You  mull,  howe\-er,  not  only  lillen  with  obliging  at- 
tention to  his  queilions,  and  ftrive  to  gratify  his  curio- 
fity ;  but  even  whenever  he  attempts  to  reafon  on  fuch 
fubjciils  as  are  offered  to  his  obfervation,  be  careful  to 
encourage  him  :  praife  him  if  he  reafons  with  any  de- 
gree of  plaulibility  ;  even  if  he  blunders,  beware  of  ri- 
diculing or  laughing  at  him.  With  regard  to  the  boy's 
playthings :  while  you  indulge  him  freely  in  innocent 
diverfions,  give  him  fuch  playthings  as  may  be  necef- 
fary  in  the  amufements  in  ivhich  he  engages,  provided 
they  be  fuch  as  he  cannot  make  himfelf ;  but  it  ivill  be 
ftill  better  for  him  to  exercife  his  dexterity  and  inge- 
nuity in  making  them  himfelf. 

Alter  throwing  out  thele  things  concerning  the  ge- 
neral principles  on  which  education  Ihould  be  carried  on, 
Mr  Locke  next  proceeds  to  thole  particular  parts  of 
knowledge  in  %vhich  he  thinks  every  young  gentleman 
ought  to  be  inftrufted.  In  virtue,  wifdoni,  breeding, 
and  learning,  he  comprehends  all  that  is  neceffary  to 
enable  his  pupil  to  aft  a  refpeftable  part  in  life. 

In  forming  the  boy  to  virtue,  the  firft  thing  to  be  done 
is  to  inform  him  of  the  relation  fubfifting  between  hu- 
man creatures  and  a  fupreme  independent  Being,  their 
creator,  prefer^-er,  and   governor  j  and  to  teach  Irm,, 
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Education,  that  obedience  and  worfliip  are  due  to  tli;"it  Being.  But 
•  when  you  inform  the  child  of  the  exiftence  of  an  invifi- 
ble  Being,  beware  of  imprefling  his  mind  ^\-ith  any  no- 
tions concerning  fpirits  or  goblins,  which  may  render 
him  incapable  of  bearing  darknefs  or  folitude.  In  in- 
fancy our  minds  are,  by  the  indifcretion  of  thofe  about 
us,  generally  imprefled  with  fuch  prejudices  concerning 
a  thoufand  frightful  forms,  ever  ready  to  afl'ail  or  haunt 
lis  under  the  ihade  of  night,  that  we  become  incapable 
of  manly  fortitude  during  the  courfe  of  life  :  the  foldier 
who  will  boldly  face  death  in  the  field  of  battle,  fliall 
perhaps  tremble  and  take  to  flight  at  the  ruftling  of  a 
few  leaves,  or  the  grunting  of  a  hog  in  the  dark.  But 
were  the  imaginations  of  children  not  crazed  %vith  \vild 
ftories  concerning  fpirits  and  hobgoblins,  darknefs  ^vould 
be  no  more  alarming  to  them  than  light.  After  inform- 
ing the  child  of  the  exiftence  of  a  Deity,  and  teaching 
him  to  pray  to  him  ;  next  labour  to  impreis  his  mind 
with  a  veneration  for  truth,  and  habituate  him  to  a  ftritl 
adherence  to  it  on  every  occafion.  Endeavour  alio  to 
render  him  gentle  and  good-natured. 

The  belt  means  you  can  ufe  to  teach  him  wifdom  or 
prudence  in  conducing  himfelf  in  the  ordinary  bufinefs 
and  intercourfe  of  life,  is  to  teach  him  to  defpife  the 
mean  fliifts  of  cunning.  The  reft  mull  be  learned  by 
aftual  experience  in  life. 

The  decencies  of  life,  comprehended  under  the  word 
Good  Breeding,  form  no  inconfiderable  part  of  a  good 
education.  In  teaching  thefe,  two  things  are  to  be 
attended  to :  Infpire  the  youth  with  a  difpofition  to 
pleafe  and  oblige  all  with  whom  he  is  converfant  ;  next, 
teach  him  how  to  exprefs  that  difpofition  in  a  becoming 
manner.  Let  boifterous  roughnefs,  haughty  contempt 
of  others,  cenforioufnefs,  impertinent  raillery,  and  a 
fpirit  of  contradiftion,  be  banillied  from  his  temper  and 
behaviour.  At  the  fame  time,  beware  of  leading  him  to 
regard  the  mere  forms  of  intercourfe  as  a  matter  of 
the  higheft  importance.  Remember  that  genuine  good 
breeding  is  only  an  eafy  and  graceful  way  of  exprefling 
good  fenfe  and  benevolence  in  his  converfation  and  de- 
portment. 

Mr  Locke,  when  he  comes  to  give  his  opinion  con- 
cerning thofe  parts  of  learning  which  are  proper  to  be 
taught  a  young  gentleman,  and  the  manner  in  which 
they  ought  to  be  communicated,  advifes  to  initiate  the 
child  in  the  art  of  reading,  without  letting  him  know 
that  he  is  engaged  about  a  matter  of  any  importance, 
or  learning  an  accoraplifhment  which  you  are  folicitous 
that  he  lliould  acquire.  Prefent  it  to  him  in  the  form  of 
an  amulement,  or  teach  him  to  confider  it  as  an  high 
honour  to  be  permitted  to  learn  his  alphabet ;  othenvife 
he  will  turn  from  it  with  difguft.  When  by  infmuating 
arts  you  have  allured  him  to  apply  to  reading,  put  into 
his  hands  fuch  books  as  are  plain,  entertaining,  and  in- 
ftruftive.  Infift  not  on  his  reading  over  the  Bible  ;  in- 
llcad  of  gaining  any  advantage  from  an  indifcriminate 
perufal  of  it  at  this  period  of  life,  he  is  likely  to  acquire 
the  moft  confufed  notions  of  religion,  and  an  indiffer- 
ence for  the  facred  volume  during  the  reft  of  life  :  yet 
it  may  be  highly  proper  to  caufe  him  to  perufe  fome 
of  its  beautiml  hiitorical  paflages,  and  to  familiarize 
him  %vith  its  elegant  and  fimple  moral  precepts.  After 
learning  to  read  his  mother  tongue,  the  boy's  attention 
ought  to  be  next  dlrefted  to  the  art  of  writing.  The 
p^ReR  way  to  teach   him   that  art,  is  to  get  a  plate  en- 
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graved,  after  the  model  of  any  hand  which  you  think  EJucation. 
inort  proper  for  his  imitation.  With  this  plate  get  a  *  ' 
number  of  copies  caft  with  red  ink  ;  the  letters  of  thefe 
the  learner  may  trace  with  Ins  pen  filled  with  black  ink  : 
and  he  will  thus  in  a  ihort  time,  and  without  much 
trouble  to  you  or  himfelf  acquire  a  decent  hav.d.  As 
drawing  is  ufeful  on  many  occaiions  in  life,  if  the  boy 
be  not  naturally  incapable  of  acquiring  it,  he  may  with 
great  propriety  dedicate  fome  part  of  liis  time  and  at- 
tention to  that  art. 

^^'hen  the  fcholar  has  attained  a  tolerable  degree  of 
(kill  in  ivriting,  and  in  reading  and  fpeaking  his  native 
language,  he  muft  next  begin  an  acquaintance  with  o- 
ther  languages.  Among  thefe,  the  firft  objeft  of  his 
ftudy  will  naturally  be  the  Latin.  Yet  let  none  wafte 
their  time  in  attempting  to  acquire  a  knowledge  of 
Latin,  but  fuch  as  are  defigned  for  fome  of  the  learned 
profelTions,  or  for  the  life  of  a  gentleman  without  a 
profeiTion.  To  thefe  laft  it  may  be  ufeful ;  to  others 
it  is  wholly  unferviceable.  But  in  learning  the  Latin 
tongue,  a  much  happier  method  than  burdening  and 
perplexing  him  with  rules  of  grammar,  would  be  to 
make  him  fpeak  it  with  a  tutor  who  was  fufticiently 
mafter  of  it  for  that  purpofe.  Thus  might  he  fpend 
that  time  which  is  ufually  occupied  in  acquiring  this 
language,  in  learning  fome  other  necelfary  branches 
of  education.  But  if  you  cannot  conveniently  have  the 
boy  taught  the  language  by  the  way  of  converfation, 
let  the  introductory  books  be  accompanied  with  an 
Englifh  verfion,  which  he  may  have  eafy  recourfe  to 
for  the  explanation  of  the  Latin.  Never  perplex  him 
with  grammatical  difficulties.  Refleft  that,  at  his 
age,  it  is  impoffible  to  enter  into  the  fpirit  of  thofe 
things.  Render  every  thing  as  eafy  and  pleafmg  as 
polTible  :  for  the  attention  will  not  fail  to  wander,  even 
though  you  labour  not  to  render  the  talk  difagreeable. 
Skill  in  grammar  may  be  ufeful ;  but  it  is  to  thofe 
whofe  lives  are  to  be  dedicated  to  the  ftudy  of  the  dead 
languages  :  that  knowledge  which  the  gentleman  and 
the  man  of  the  world  may  have  occafion  to  derive  from 
the  treafures  contained  in  the  ancient  languages,  may 
be  acquired,  without  a  painful  ft^dy  of  profody  or  fyn- 
tax.  As  the  learning  of  any  language  is  merely  learn- 
ing words  ;  if  podible,  let  it  be  accompanied  with  the 
acquifition  of  fome  real  knowledge  of  things  ;  fuch  as 
the  nature  of  plants,  animals,  &c.  their  growth  and  pro- 
pagation. But  if  you  cannot  or  will  not  give  your  boy 
a  private  education,  and  are  ftill  refolved  to  fend  him 
to  fchool,  to  be  whipped  through  the  ufual  courfe  of 
Greek  and  Latin;  at  leaft  aft  with  fo  much  good 
fenfe  and  humanity,  as  to  infift  that  he  be  not  burdened 
and  tormented  with  the  compofition  of  Latin  themes 
and  verfes.  Neither  let  his  memory  be  oppreifed  with 
whole  pages  and  chapters  from  the  claflics.  Such  ridi- 
culous exercifes  have  no  tendency,  whatever  prejudice 
may  urge  to  the  contrary,  to  improve  him  either  in  the 
knowiedge  of  languages  or  of  nature. 

Mr  Locke  feems  to  wifti  that  the  French  language, 
which  in  his  days  had  attained  to  higher  refinement 
and  a  more  regular  analogy  than  any  of  the  other  mo- 
dern languages  of  Europe ; — he  feems  to  wilh  \hat 
the  French  were  learned  along  with  the  Latin  :  and  he 
wiflies  the  ftudy  of  thefe  languages  to  be  accompanied 
with  the  ftudy  of  arithmetic,  geography,  hillory,  and 
chronology.     Let    thefe    branches    of    knowledge   be 
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Education,  commi'.nicated  to 
»  gu;iges  ;  and  he 

greater    facility 


the  learner  in  one  of  the  two  Ian- 
will  thi'.s  acquire  the  language  with 

He  next  points  out  the  advantages 
of  the  branches  of  knowledge  which  he  recommends 
as  proper  to  be  learned  together  with  the  languages  ; 
but  on  that  head  he  fays  nothing  Angular.  One  me- 
thod which  be  recommends  for  facilitating  the  fludy 
of  language  is,  to  put  into  the  youth's  hands,  as  foon 
as  he  has  acquired  a  tolerable  knowledge  of  chronolo- 
gy, fome  of  the  moll  entertaining  Latin  hillorians  ; 
the  interefting  nature  of  the  events  which  they  relate 
will  not  fail  to  command  his  attention,  in  fpite  of  the 
difficulty  which  he  mull  find  in  making  out  their  mean- 
ing. The  Bible  and  Tully's  Offices  will  be  his  bell 
guides  in  the  lludy  of  ethics.  The  law  of  nature  and 
nations,  as  ivell  as  the  civil  and  political  inllitutions  of 
his  country,  will  form  to  liim  an  important  objcft, 
which  he  ought  to  lludy  with  the  moll  careful  atten- 
tion. Rhetoric  and  logic,  though  generally  regarded 
as  objedls  of  great  importance  in  a  liberal  education, 
can  neither  of  them  contribute  much  ^vith  all  their 
rules  and  terms,  to  render  him  an  acute  reafoner  or  an 
eloquent  fpeaker ;  and  it  is  therefore  unneceffary  for 
him  to  honour  them  with  very  particular  attention. 
TuUy  and  Chillingworth  will  be  mere  beneficial  in 
teaching  him  to  reafon  and  to  perfuade,  than  all  the 
treatiies  on  rhetoric  and  logic  which  he  can  pollibly 
perufe,  or  all  the  leftures  on  thofe  arts  which  he  can 
gain  opportunities  to  hear.  In  every  art  and  every 
fcience  practice  and  experience  are  infinitely  better 
than  rules.  Natural  philofophy,  as  contributing  to 
infpire  the  breaft  with  warmer  fentiments  of  devotion, 
and  ferving  alfo  to  many  ufeful  purpofes  in  life,  ought 
to  make  a  part  in  the  young  gentleman's  lludies. 
But  the  humble  experimental  writers  on  that  fubjcCl 
are  to  be  pv*  into  his  hands  in  preference  to  the  lofty 
biuiders  of  fyllems.  As  for  Greek,  our  pupil  is  not 
to  be  a  profefled  fcholar,  but  a  gentleman  and  a  man 
of  the  world  :  and  therefore  it  does  not  appear  necef- 
fary  that  Greek  fliould  make  a  part  in  the  fyftem  of 
his  education.  But  in  none  of  thefe  lludies  mil  the 
pupil  ever  attain  any  proficiency,  unlefs  he  be  accu- 
ftomed  to  method  and  regularity  in  the  profecution  of 
them.  In  languages,  let  hira  gradually  afccnd  from 
what  is  fimplell  to  what  is  molt  difficult :  in  hiltory, 
let  him  follow  the  order  of  time  ;  in  piiilofophy,  that 
of  nature. 

Dancing,  as  contributing  to  eafe  and  gracefulnefs 
of  carriage,  ought  to  make  part  in  our  young  gentle- 
man's education.  Fencing  and  riding  being  faiWon- 
able,  cannot  well  be  denied  him.  As  lie  is  likely,  in 
the  courfe  of  life,  to  have  fome  leifure  hours  on  his 
hands,  and  to  be  fometimes  difpofed  to  adive  recrea- 
tion, let  him  learn  fome  mechanical  trade,  with  the 
exercife  of  \vhich  he  may  agreeably  fill  up  fome  ot  thofe 
Lours.  If  he  is  to  poffefs  any  property,  let  him  not  be 
•anlkilled  in  the  manas^ement  of  accounts.  Travel,  in- 
flead  of  being  ufeful,  appears  more  likely  to  be  hurt- 
ful to  the  underllanding  and  morals  of  the  traveller, 
tmlefs  deferred  to  a  later  period  than  that  at  which 
yotmg  men  are  ufuallv  fent  out  to  complete  their  edu- 
cation by  traverlmg  through  foreign  countries. 

Here  Mr  Locke  concludes  his  worlt  with  obferving, 
that  he  does  not  offer  it  to  the  world  as  a  full  or  com- 
prehenfive  treatife  on  the    fubjefl  of  education,    but 
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merely  as  the  outlines  of  what  occurred  to  him  as  moft  Elucatlon. 
proper  to  be  oblervtd  in  breeilimg  up   a  young  gentle- 
man not  intended  for  any  learned  profcflion   or  mecha- 
nical employment,  but  lor  ailing  a  refpcftable  part  in 
life  at  the  head  of  a  competent  hereditary  fortune. 

In  confidering  t!ie  fentiments  of  this  rclpcilable  l)hi-[^enjj'Jij,_ 
lofo;)iier  on  the  fubjeft  of  education,  we  perceive,  that 
as  he  was,  on  the  one  hand,  luperior  to  thofe  preju- 
dices which  render  us  incapable  of  dillinguilhing  the 
defeds  or  ablurditics  of  any  cuftom  or  inllitution  which 
has  long  prevailed  ;  fo,  on  the  other  hand,  he  was  free 
Irom  that  filly  vanity  which  difpofes  thofe  vvho  arc  fub- 
jcdl  to  its  inlluence  to  aft'eCl  novelty  and  Angularity  of 
icnliment  on  every  lubjeft  which  they  confider.  Though 
a  member  of  one  of  the  univerfitics,  he  hefitates  not 
to  declare ,Jrtmlelf  againll  a  very  laborious  attention  to 
clalfical  learning  ;  and  his  reafoning  is,  through  the 
v.holc  of  his  treatife,  rather  plain  aiid  Iblid  than  fubtle 
or  refined. 

Yet,  however  we  refpedl  the  foundnefs  of  his  under- 
Handing  or  the  benevolence  of  his  intentions,  ive  can- 
not avoid  obferving,  that  his  opinions  are  not  always 
fuch  as  expel ience  jullifies.  He  had  no  doubt  taken 
notice  of  fome  inllances  in  which  the  too  great  anxiety 
of  parents  about  the  prefervation  of  their  children's 
health  was  the  very  means  of  rendering  their  conllitu- 
tion  feeble  and  tender  through  the  courfe  of  life  ;  and 
from  that  circumftance  might  be  led  to  propofe  thofe 
expedients  which  he  mentions  for  preferving  the  health 
and  llrengthening  the  conllitution  of  <^jldren.  But  a 
little  more  obfervation  or  inquiry  would  have  ealily  con- 
.vinced  him,  that  fome  of  liis  expedients,  inllead  of 
llrengthening  the  child's  conllitution,  would  in  all  pro- 
bability Iborten  his  days. 

He  had  perhaps  feen  fome  of  the  heroes  of  claffical 
literature,  who  were  familiar  uith  Demollhenes  and 
Cicero,  and  hail  Homer  and  Virgil  at  their  finger  ends, 
— he  had  feen  fome  of  thofe  gentlemen  fo  overloaded 
with  their  cargo  of  Greek  and  Latin  as  to  be  unfit  for 
the  ordinary  bufinefs  and  intercourfe  of  life  ;  and  fuch 
inllances  might  tempt  him  to  forget  the  advantages 
which  he  himfelf,  and  a  long  ferits  of  philofophers, 
patriots,  and  tlatefmen,  with  whofe  names  the  annals  of 
our  country  are  adorned,  had  derived  from  a  regular 
claffical  education.  Bat  as  v,'e  are  afterwards  to  de- 
liver our  ov.n  fentiments  on  the  fubjed,  we  v.lll  not 
here  extend  our  obfervations  on  Mr  Locke  to  a  greater 
length.  24 

An  author  more  diflinguilhed  than  Mr  Locke  for  Rouifeau. 
tendemefs  of  fentiment,  lingularity,  eloquence,  and 
whim,  has  prefented  the  public  with  a  work  on  the  fub-- 
jecl  of  education,  in  which,  with  unexampled  bold- 
nefs,  he  inveighs  againll  all  the  eltablilhed  modes,  as  well 
as  reprobates  whatever  had  been  advanced  by  former 
writers  on  the  fubjec^  ;  and  at  the  fame  time,  delineates 
a  plan  of  education  nhich  he  ^vould  perfuade  us  is  in- 
finitely fuperior  to  thofe  which  he  explodes.  This  wri- 
ter is  the  amiable  and  pathetic  Rouffeau  :  And  though 
he  be  often  vain,  paradoxical,  and  whimiical  ;  yet  the 
charm  of  genius  and  fentiment  which  adorns  his  writ- 
ins;3  will  at  leall  engage  our  attention  while  he  unfolds  j, 
his  opinions.         _  _  Imprudent 

He  fets  out  with  obferving,  that  our  bufinefs  in  the  "linage- 
bringing  up  of  children  Ihould  be,  to  fecond  and  to  call  '"^"f  -^  . 
forth  nature  5  and  that,  inilead  of  this,  we  almoll  ahvays,^'^!^^"^"  "* 
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Ixlucation   oppofe  her  intentions  and  operations.      As  loon  as  the 
•  child  fees  the  light,  he  is  ivrapped  in   fwathing  bands.' 

His  l;mbs  are  tlius  reftrained  from  that  free  motiun 
wliich  is  neceflary  to  their  growth  and  vigour  ;  and 
even  the  internal  parts  of  his  frame  are  rendered  incapa- 
ble oi  their  proper  functions.  Mothers  are  too  proud 
or  indolent,  or  too  fond  of  gaiety  and  dilfipation,  to  fub- 
■nit  to  the  talk  of  nurfing  their  own  children.  The 
poor  infants  are  rt/mmlttcd  to  fome  hireling  nurfe,  who 
not  being  attached  to  them  by  natural  affection,  treats 
them  with  negligence  or  inhumanity.  But  is  that 
mother  capable  of  any  delicacy  of  fentiment,  who  can 
permit  another  to  fuckle  her  child,  and  to  Ihare  ivith 
her,  or  perhaps  wholly  fupplant  her,  in  the  filial  affec- 
tion of  that  child  ? 

Again,  When  parents  undertake  the  care  of  their  in- 
fant children,  they  often  injure  them  by  miftaken  ten- 
dernefs.  They  pamper  them  with  delicate  meats,  cover 
them  with  %varra  clotlies,  and  anxioufly  keep  them  at 
a  diltaiire  from  all  that  has  the  appearance  of  danger  : 
not  attending  to  the  economy  of  r.ature,  who  fubjefts 
Us  in  infancy  to  a  long  train  of  epidemical  diltempers, 
and  expofes  us  during  the  fame  period  to  innumerable 
dangers  ;  the  defign  of  ^vhicli  doubtlefs  is,  to  teach  lis 
a  prudent  concern  for  our  own  fafety,  and  to  flrengthen 
end  confirm  our  conftitutions. 

A  child  no  fooner  enters  into  life,  than  it  ■  begins  to 
cry  ;  and  during  a  great  part  of  infancy  continues  fre- 
quently to  Ihed  tears.  We  either  attempt  to  foothe  it 
into  good  nature,  or  leek  to  filence  it  by  harllier  means  ; 
and  it  is  thus  we  infufe  into  its  infant  mind  thofe  evil 
paflior.s  which  we  afterwards  prefume  to  impute  to  na- 
ture. 

As  the  mother  generally  difdains  to  nurfe  her  ow-n 
child,  io  the  father  is  feldom  at  leifure  to  take  any  fliare 
in  the  management  of  his  education  :  he  is  put  into  the 
hands  of  a  tutor.  Bitt  that  tutor  ivhofe  time  and  atten- 
tion can  be  purchafed  for  money  is  un^vorthy  of  the 
charge.  Either  be  yourlelf  your  Ion's  preceptor,  or 
gain  a  friend  whofe  friendlhip  to  you  fliall  be  his  fole 
26  motive  to  undertake  the  talk. 
l\Ia:  ;  e-  After  a  few  preliminary  obfervations  to  the  above 

ment  ot  £-  .puq^d-t^  our  author  introduces  his  Emilius  ;  in  whofe 
■  -  f  "'"  education  he  delineates  that  plan  which  he  prefers. 
Tlie  preceptor  whom  he  would  aflign  Emilius  muft  be 
■young ;  and  mull  dedicate  his  attention  to  Emilius  alone, 
from  the  time  when  his  pupil  enters  the  world  till  he  at- 
tain the  full  age  of  manhood.  Emilius,  to  receive  the 
full  benefit  of  his  preceptor's  fyltem  of  education,  and 
to  afford  full  fcopc  to  it,  mult  polTefs  a  genius  of  the 
middle  clafs  ;  no  prodigy  of  parts,  nor  Angularly  dull  ; 
lie  mull  have  been  bcm  to  affluent  circumllances  and 
Hn  elevated- rank  in  life.  His  preceptor  is  invefted 
with  the  rishtS)  and  takes  upon  him  the  obligations, 
of  both  father  and  mother.  Emilius  is,  v.hcn  put 
into  the  hands  o'i  his  preceptor,  a  well-lhaped,  vigorous, 
and  healthy  child.  The  firlt  care  of  the  preceptor  is 
to  pro\ide  him  with  a  nurfe,  who,  as  lie  is  ne^v  bom, 
.mull  be  newly  deli\ered  ?  it  is  of  Itill  higher  importance 
that  llie  be  clean,  he.'.lthy,  virtuous,  and  of  mild  difpo- 
fitions.  While  fuckling  her  charge,  Ihe  fhall  feed  plen- 
tifully, chiefly  on  a  vegetable  diet.  The  child  mull  be 
freqbently  bathed,  in  cold  water  if  poflible  ;  if  you  be- 
gin with  warm,  however,  ufe  it  by  degrees  colder  and 
.«)lder,  till  at  length  he  in  able  to  bear  it  entirely  cold. 
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He  is  not  to  be  wrapped  in  fwaddling  clothes  or  rol-  fiJucatiem 
lers,  or  bound  witii  llay bands  j  but  put  in  good  warm'  v  ' 
blankets,  and  in  a  roomy  cradle  :  Let  him  llretch  and 
move  his  limbs  at  freedom,  and  crawl  about  on  hands 
and  knees  at  his  pleafure.  The  greatell  care  mull  novjr 
be  taken  to  prevent  the  child  from  contradling  any  h;;.- 
bits  whatever  :  Suffer  him  not  to  ufc  one  arm  more 
than  another,  or  to  eat  or  fleep  at  llated  hours.  Pre- 
pare him  for  the  enjoyment  of  liberty,  by  preferving  to 
him  the  exercifc  of  his  natural  abilities,  unfettered  by 
any  artificial  habits. 

As  foon  as  the  child  begins  to  diftinguidi  ohjedls,  let 
his  education  begin.  Some  objects  ai'e  naturally  a- 
greeablc,  others  frightful.  Accullom  him  to  look  up- 
on any  objeft  that  may  come  in  his  way  without  being 
nfi'rightej.  Children  are  at  firlt  ignoiant  of  local  re- 
lations, and  leani  to  dillinguilh  them  only  by  experi- 
ence ;  and  while  Emilius  is  yet  an  infant,  incapuble  cf 
fpcaking  or  ivalking,  he  may  be  afhlled  in  acquirintf 
the  knowledge  of  theie. 

In  his  feeble  helplefs  condition,  the  child  mull  feel 
many  wants  and  much  uneafinefs  ;  tears  are  the  lan- 
guage which  natiure  has  given  him  to  make  knowii  h.is 
dillreffes  and  wants.  When  the  child  cries,  it  would 
be  much  more  prudent  and  humane  to  examine  ivl;at 
he  luffers  or  llands  in  need  of,  than,  as  is  ufually  done, 
to  rock  or  ling  him  alleep  ;  or,  when  thefe  means  fuc- 
ceed  not,  to  threaten  or  ufe  him  brutally. 

In  managing  children,  as  nature  has  endowed  them 
ivith  no  fupertluous  po^vers,  %ve  ought  not  to  cc^nfine 
them  from  the  free  ufe  of  thofe  which  they  are  able  to 
exert.  It  is  our  duty  to  fupply  their  deficiency  both 
of  mental  and  bodily  po'vvers  ;  but  while  we  are  ready  to 
adminifter  on  evei-y  occafion  to  their  real  wants,  we  mull 
beware  of  gratifying  their  caprice  or  unreafonable  hu- 
mours. In  order  to  diilinguifli  bet^vten  their  r.atural 
and  fantallic  wants,  ^ve  mull  Itudy  the  language  and 
figns  by  which  they  exprefs  their  willies  and  emotions. 
Though  crying  be  the  means  which  nature  has  given 
infants  to  enable  them  to  procure  relief  or  affillance,  yet 
when  they  cry  they  are  not  always  in  need  of  either. 
They  often  cry  from  obllinacy  or  habits  of  peevilhnefs. 
But  if,  inftead  of  attempting  to  foothe  them  by  divert- 
ing their  attention  to  other  objects,,  we  would  on  fuch 
occafions  entirely  negleft  them,  they  would  foon  ceafe 
to  hidulge  in  fuch  fits  of  crying. 

When  children  begin  to  fpeak,  we  are  ufually  anxi- 
ous  about  their  language  and  articulation,  and  are  every 
-moment  correcting  their  blunders.  But  inilead  of  hop- 
ing to  teach  them  purity  or  corredlnefs  of  fpeech  by 
fucJi  mears  as  tliefe,  let  us  be  careful  to  fpeak  callly 
and  correftly  before  them,  and  allow  them  to  exprels 
therafelves  in  the  bell  manner  they  can.  By  fuch  means 
we  ivill  be  much  more  likely  to  obtain  our  wiflies 
in  this  matter.  When  they  fpeak,  let  us  not  lillen  with 
fuch  folicitude  as  to  relieve  them  from  the  neceffity  of 
ufing  an  open  diilinijl  articulation. 

\Vhen  the  child  attains  the  power  of  expreffing  him- 
felf  in  artificial  language,  he  may  then  be  confidered  as 
having  reached  the  fecond  period  of  inlancy.  He  needs 
not  now  to  make  known  his  wants  by  tear.s,  and  (hould 
therefore  be  difcouraged  from  the  ufc  of  them.  Let 
his  tears  be  entirely  neglefted.  He  nov,-  begins  to  run 
about,  and  you  are  anxious  to  prevent  him  from  hurt- 
ing himfelf  J    but  your  anxiety  can  only  render   him 
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Education,  peeviih  or  timid.     Remove  him  from    any  very  alarm- 

*         ing    danger,    and    tlien    futFer    him    to    run    about  at 

his    plealure.       He    will    now    and    then    bleed,    and 

hurt  himleU" ;    but  he  will  become  bold,    lively,  aud 

J,        cheerful. 

Subjertion        In  regulating  the  conduft  of  your  child,    let  him 

to  authori-  know  that  he  is  dependant  ;  but  require  not  of  him  an 


«/• 


IdeaUf 
moral  obli- 
gation. 


implicit  fubmiffion  to  your  will.  Let  his  uiireafonable 
defires  be  oppofed  only  by  his  natural  inability  to  gra- 
tify them,  or  by  the  inconveniences  attending  the  gra- 
tification. When  he  alks  \vhat  is  neccflary  or  realon- 
able,  let  him  inilantly  obtain  it  j  ^vhen  he  aiks  what  is 
unreafonable  or  improper,  lend  a  deaf  ear  to  all  his 
entreaties  and  demands.  Beivare  of  teaching  him  to 
eftablilh  his  authority  over  you  by  means  of  the  forms 
of  politenefs.  A  child  will  fcarce  take  the  trouble  to 
addrefs  you  with  If  ijoti  pleafe,  unlefs  he  has  been  made 
to  regard  thefe  as  a  ftt  of  magic  fyllables,  by  the  ule 
of  which  he  may  fubjeft  every  perfon  to  his  will.  His 
If  you  pleafe  then  means  I  pi  cafe  ;  pray,  with  him,  Hands 
for  do.  Though  you  put  in  his  mouth  the  words  of 
humility,  his  tone  and  air  are  thofe  of  authority  that 
•vo'tll  be  obeyed. 

Sacrifice  not  the  prefent  happinefs  of  your  child  for 
the  fake  of  any  dilfant  advantage. 

Be  not  too  anxious  to  guard  him  againll  natural 
evil.  The  liberty  which  he  enjoys  while  he  is  noiv  and 
then  permitted  to  expofe  himfelf  to  blows,  or  cold,  or 
wetnefs,  is  more  than  a  fufficient  compenfation  for  all 
that  he  thus  fuffers. 

Seek  not  to  imprefs  him  with  Ideas  of  duly  or  obliga- 
tion. Till  children  reach  the  years  of  difcretion,  they 
are  incapable  of  any  notions  of  the  dilfinftions  of  mo- 
rality. Avoid  therefore  even  the  ufe  of  the  terms 
by  which  they  are  exprelTed  in  their  hearing.  While 
they  continue  to  be  aftecled  only  by  fenfible  objects, 
feek  not  to  extend  their  ideas  beyond  the  fphere  of 
fenfation.  Try  all  the  powers  of  language,  ufe  the 
plainert  and  moft  familiar  methods  you  can  contrive; 
you  ihall  ftill  be  unable  to  give  the  boy  at  this  age  any 
jull  ideas  of  the  dillinftion  between  right  and  wrong. 
He  may  readily  conceive,  that  for  one  fet  of  actions 
you  will  punilh  him,  and  that  by  another  he  i\-ill  ob- 
tain your  approbation ;  but  farther  than  this  his  ideas 
of  right  aud  venng^  of  virtue  and  vice,  cannot  yet  be 
carried. 

The  powers  of  the  human  mind  are  gradually  un- 
folded. At  firft,  the  infant  is  capable  only  of  percep- 
tion ;  by  and  by,  his  inftinifls  and  paffions  begin  to 
exert  their  force  ;  at  length,  as  he  advances  towards 
manhood,  reafon  begins  to  act,  and  he  becomes  able 
to  feel  the  beauty  of  virtue  and  the  deformity  of 
vice. 

But  though  you  leek  not  to  regulate  his  conduft 
by  notions  of  duly,  yet  let  him  feel  the  yoke  of  necef- 
fity.  Let  him  know,  that  as  he  is  weaker  than  you, 
he  mufl  not,  therefore,  expect  that  you  ftiould  be  fub- 
jecf  to  his  will  ;  and  that,  as  he  has  neitlier  {kill  nor 
llrength  to  control  the  laws  of  nature,  and  make  every 
objetl  around  him  bend  to  his  pleafure,  he  cannot  liope 
to  obtain  the  gratification  of  all  his  \viflies.  Thus  you 
teach  him  virtue  before  he  kno.ns  what  virtue  is  ;  and 
call  forthjiis  reafou  without  milleading  or  perverting 
it.  Let  him  feel  his  impotence  •,  but  forbid  him  not 
to  think,  that  if  he  had  power  there  would  be  no  rea- 
VuL.  VH.  Part  n. 


.  fon  why  he  might  not  at  pleafure  even  turn  the  world  Elucation. 
upfide  down.  i— y— j 

Hitherto  you  have  given  your  pupil  no  verbal  in- 
ftruftions,  nor  mult  you  yet  attempt  to  inltruit  him  by 
any  other  means  than  experience  ;  let  all  his  knowledge 
be  literally  of  liis  own  acquilition. 

Let  not  the  parent  who  has  obferved  the  conduft  of 
children  brought  up  in  the  ufual  way  be  afraid  that,  if 
his  child  Ihould  be  treated  like  our  pupil,  he  would  be- 
come itupid  and  vicious.  Nature  fends  not  jiuman  be- 
ings into  the  world  with  a  predifpolition  to  vice  :  wa 
fow  tlie  feeds  of  it  in  the  infant  iieart  ;  and  by  our  ab- 
find  modes  of  treatment,  ive  alfo  enfeeble  and  pervert 
the  po^vers  of  the  undcritanding. 

But  from  tlie  hour  of  his  birth  till  he  attain  the  age 
of  twelve,  the  education  of  Emilius  Ihall  be  purely  ne- 
gative. Could  we  but  bring  him  up  healthr  and  ro- 
buft,  and  entirely  ignorant,  till  that  period,  tlie  eyes  of 
his  undedtanding  would  then  be  open  to  every  Icffon : 
free  from  the  inttucnce  of  habit  and  prejudice;  his  paf- 
iions  would  not  then  oppofc  us  ;  and  we  might  render 
him  the  wifelt  and  molt  virtuous  of  men.  If  ive  can 
but  lole  time,  if  -we  can  but  advance  ivilliout  receiving 
any  imprellions  ivhatever,  our  gains  are  unfpeakable. 
Nature  gives  die  powers  of  every  mind  I'ome  particular 
direftion  :  but  that  particular  bias,  imprefled  by  the 
hand  of  nature,  cannot  be  dillinguilhed  before  the  pe- 
riod we  have  mentioned ;  and  if  you  countcraft  nature 
inftead  of  feconding  her  vicivs,  the  confequences  cannot 
but  be  hi  t;hly  unfavourable  both  to  the  heart  and  the 
underllanding  of  your  pupil. 

Pc'rhaps,  in  the  midlt  of  Ibciety,  it  maybe  difficult 
to  bring  up  our  pupil  without  gising  him  fome  idea  of 
the  relations  between  man  and  man,  and  of  the  mora- 
lity of  human  actions.  Let  that,  hoivever,  be  deferred 
as  long  as  poflible. 

Were  Emilius  to  witnefs  a  fcene  of  anger,  and  to  aik 
the  caufe  of  the  appearances  ^^hich  he  belield,  he  fhould 
be  told  that  the  perfons  were  affected  with  a  fit  of  fud- 
den  illnefs.  We  might  thus  perhaps  prevent  the  unhap- 
py effects  of  fuch  an  example. 

The  firit  mrtral  notions  wliich  (liould  be  ccmmuni- 
cated  to  the  child  are  thofe  of  propert}'.     To   commu- 
nicate the  ideas  of  property  to  cur  pupil,  ive  will  di- 
rect him  to  take  pcffeilion  of  fomething  ;  for  inllance, 
of  a  piete  of  gtoutid  belonging  to  fome  other  perfon, 
and  in  a  itate-  of  cultivarion.     Let  iiim  cultivate  this 
fpot  of  ground  anew,  foiv  it  with  feeds,  Snc}  look  ea^ 
gerly  for\vard  to   the  time  of  harveit  in  the  hopes  of 
reaping  the  fruit  of  his  labours.     In  the  mean  time,  let 
the    proprietor  of  the  ground  take  notice  of  what  is 
done,  deftroy  your  pupil's  rifing  crop,  and  complain  of 
the  iiijtillice  done  him.     While    the  boy   laments  his 
lofs  and  the  difappointment  of  his  hopes,    in    all  the 
bnternefs  of  grief,    let  the  proprietor  of   the   ground 
(tin    infilt  on  the  injury  done  him,    and  complain  of 
ivhat  he  fuffers  by  the  purpofe  for  which  he  himfelf 
had  cultivated  and  fown  the  ground  being  frullrated. 
Our   pupil,  nou'  fenfible  of  the  reafonablenefs  of  the 
other's  claims,  will  defilt   from  his  lamentationsj  and 
only  beg  to  have  fome  other  fpot  affigned   him  which 
he  may  cultivate  at  Iiis  pleafure  without   offending  any 
perfon.     This   he  will  jultiy  con.'tder  as   Iris  o\\-n  pro- 
perty, to   the  productions  of  xchich  raifed  by  his  own. 
laboLir  he  has  an'  exclufive  rig-ht,  and  in  the  occupyino- 
4-^  of 
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E(?it:st!on   of  which  none  ought  to    moleft   him.      In  Hjine  fuch 

»         manner  as  this  may  the  nature  of  property,  the  idea  of 

which  eaiily  refers  in  the  inllance  to  the  firft  occupier, 

and  afterwards  the  exchange  of  property,  be   explained 

to  him. 

Another  inftance  of  the  manner  in  which  the  pupil 
is  now  to  be  managed  may  not  be  improper  in  this 
place.  He  is  poffibly  fo  rude  and  boifterous  as  to  fpoil 
or  break  whatever  is  within  his  reach.  Be  not  angry 
with  him,  however :  if  he  break  the  utenlils  ivhich  he 
has  conftant  need  of,  be  in  no  halte  to  fupply  him 
with  others  in  their  room  j  let  other  things  be  re- 
moved out  of  his  way  :  if  he  break  the  windows  of 
his  apaitment,  let  him  be  expofed  night  and  day  to 
the  cold  •,  complain  not  of  the  inconvenience  yourfelf, 
but  order  matters  to  that  he  may  feel  it.  After  fome 
time,  let  them  be  mended  up  ;  and  if  he  break  them  a- 
gain,  change  your  method.  Tell  him  calmly,  "  Thefe 
windows  are  mine ;  I  took  care  to  have  them  put 
there  ;  and  I  will  prevent  their  being  again  broken, 
by  confining  you  in  a  dark  room."  Let  all  his  en- 
deavours to  avoid  this  prove  ineffedlual.  Let  him  be 
aftually  confined,  and  be  liberated  only  on  propofing 
and  agreeing  to  the  condition  of  breaking  no  more 
windows.  When  he  propoles  this  condition,  be  ready 
to  liften  to  him  ;  obferve  that  it  is  well  thought  on, 
and  that  it  is  a  pity  he  did  not  think  of  it  fooner.  Con- 
fider  this  engagement  between  you  as  facred  j  treat 
him  as  before,  and  you  cannot  fail  to  attain  the  end  in 
view. 

The  moral  world  now  opens  to  us  :  But  no  fooner 
are  we  able  to  diftinguifh  between  right  and  wrong, 
than  we  become  defirous  to  conceal  thofe  inftances  in 
which  we  afl;  wrong.  Lying  is  therefore  a  vice  of 
which  your  pupil  is  now  apt  to  be  guilty  :  you  cannot 
always  prevent,  but  you  can  punifli ;  but  let  the  punilh- 
ments  which  you  intiift  appear  to  the  child  only  the 
natural  confequences  of  his  conduft.  If  he  is  in  any 
inlfance  convicfed  of  a  lie,  let  his  aflertions  no  longer 
gain  credit.  By  this  means,  fooner  than  by  precepts, 
or  any  other  fpecies  of  puniftunent,  will  you  be  able  to 
reclaim  him  from  the  habit  of  lying. 

The  methods  generally  taken  to  render  children 
virtuous  are  prepoflerous  and  foolilh.  To  render  them 
«  generous  and  charitable,  we  give  them  money,  and  bid 
them  bellow  it  in  alms,  while  we  ourfelves  give  nothing; 
but  the  parent  or  mailer,  and  not  the  child,  ihould  bellow 
the  alms.  Example  might  produce  the  wilhed-for  effedl. 
Befides,  children  are  ftrangers  to  the  value  of  money. 
A  gingerbread  cake  is  more  to  them  than  a  hundred 
guineas.  Though  you  teach  ■  therh  to  give  away 
money,  till  you  perfuade  them  to  part  readily  with 
thofe  things  which  they  value  moll,  you  do  not  infpire 
them  with  generofity.  Would  you  make  them  liberal 
by  fhowing  them  that  the  molt  liberal  is  always  bed 
provided  for  ?  this  is  to  teach  covetoufnefs,  not  libera- 
lity. Example  is  the  only  means  by  which  you  can, 
at  this  period,  hope  to  teach  your  pupil  any  of  the 
virtues. 

The  only  'klTon  of  morality  that  can  vrith  any  pro- 
priety be  inculcated  on  children,  is  to  injure  no  per- 
fon.  Even  the  pofitive  precept  of  doing  good,  muft 
be  confidered  as  fubordinate  to  this  negative  one  of 
doing  no  harm.    The  moft  virtuous  and  the  moft  es- 
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altcd  of  charaflcrs,  is  the  man  who  does  the  leaft  harm  E<lucatroo. 
to  his  fellow  creatures.  *""">( 

In  a  public  education,  it  will  be  neceflary  to  attempt 
the  communication  of  moral  inllruclion  at  an  earlier 
period  than  in  a  private  one.  In  a  private  education, 
it  will  always  be  bell  to  allow  the  moral  powers  of 
children  to  ripen  as  much  as  poflible  before  you  en- 
deavour to  inform  and  direfl  them  by  precepts. 

There  is  an  inequality  among  geniafes  ;  and  fond 
mothers  and  fathers  may  be  dilpofed  to  plead  for  ex- 
ceptions in  favour  of  fuch  of  their  children  as  they 
view  mth  a  partial  eye.  "  This  boy's  mind  is  more 
capacious,  his  powers  are  riper,  than  thofe  of  others," 
But  however  great  the  feeming  diiparity  of  geniufes 
may  be,  it  is  at  bottom  but  inconfiderable.  Let  the 
age  of  children  be  therefore  regarded  as  a  common 
meafure  by  which  their  treatment  is  to  be  regulated. 

However  quick  and  tenacious  the  memories  of  chil- 
dren may  feem,  they  can  derive  little  advantage  from 
the  exertions  of  memory  till  fuch  time  as  judgment 
begins  to  aft.  All  the  knowledge  that  they  acquire 
in  the  courfe  of  the  ufual  fyftcm  of  education,  is 
merely  the  knowledge  of  words.  The  languages, 
geography,  chronology,  in  Ihoit  all  that  they  are 
taught,  and  called  to  difplay  fo  oflentatioully  at  this 
period  of  life,  ferve  no  other  purpoie  than  to  fill  their 
minds  with  words.  ^ 

Hillory  is  elleemed  a  proper  thing  to  be  put  intoHiftory, 
the  hands  of  children.      But  except  you  wilh  to  con- how  far 
fine  their  attention  to  the  external  and  phyllcal  aftions,[''^°P*''^ '" 
it  is  almoft  nothing   they  can   acquire   by  the  P^rufal .  (,(.]"   T   f 
of  it.     And  if    diverted  of   the  moral   dillindlions  ofboys, 
adlions,  of  the  workings  of  the  pallions,  and  the  com- 
plicaUon  of  interells,  what  is  there  to  render  hillory 
entertaining  ?  We  may  indeed  eafily  teach  them  to  re 
peat  the  words  iings,  emperors,  wars,  conquejis,  reso- 
lutions, laws  :  but  of  the  things  which  you  ufe  thefe 
words  to  denote,  you  will  find  they  are   hitherto  inca- 
pable of  forming  any  clear  ideas. 

But  the  mere  knowledge  of  words  is  not  fcience  , 
make  your  pupil  acquainted  with  things,  and  he  \\-illnot 
fail  to  acquire  their  names.  Emilius  muft  never  be  fet 
to  get  any  compofition  by  heart,  not  even  fables  :  be 
careful  to  place  before  him  thofe  fcenes  and  objedls,  the 
images  of  ivhich  it  may  be  ufeful  for  him  to  have  im- 
preffed  on  his  memory  ;  but  by  no  other  means  feek  to 
aflift  him  to  improve  that  faculty. 

Emilius  Ihall  not  even  learn  to  read  till  he  attain  the 
age  of  twelve  :  for,  before  that  period,  it  can  be  of  no 
benefit  to  him  ;  and  the  labour  would  only  make  him 
unhappy  during  that  period  of  life  which  is  naturally 
the  golden  part  of  our  days.  But  when  he  has  attain- 
ed the  proper  age,  matters  lliall  be  fo  ordered,  that  he 
ftiall  find  his  ignorance  of  letters  an  inconvenience.  A 
card  fhall  be  fent  him,  which  being  unable  to  read,  he 
will  apply  to  fome  of  thofe  about  him.  They  may  be 
unwilling  to  oblige  him,  or  otherwife  engaged.  If,  at 
length,  it  is  read  to  him,  that  may  be  when  it  is  now 
too  late  to  take  advantage  of  fome  agreeable  invitation 
which  it  contained.  This  may  be  two  or  three  times 
repeated.  At  length  he  becomes  eager  to  learn  to  read  ; 
and  accomplilhes  that  almoft  without  afliftance. 

The  principle  on  which  we  proceed,  is  to  leave  the 
pupil  aljnoft  •wholly  under  his  own  direilipn,  feemingly 
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fiducation.  at  lead  ;  to  lead  him  to  acquire  new  accompli(liment<, 
folely  from  the  deiire  of  increaring  his  powers,  and 
extending  his  influence  ;  and  humbly  to  follow  nature, 
not  to  force  her. 

As  we  are  defirous  of  cultivating  his  undtrilandiiig, 
the  means  which  we  emjiloy  for  that  purpole  is,  to  cul- 
tivate thole  abilities  on  which  it  depends  ;  he  is  always 
aftive  and  in  motion.  Let  us  firll  make  him  a  man  in 
point  of  health  and  vigour,  and  he  will  focn  become  a 
man  in  underflanding. 

By  our  conllant  attention  to  the  welfare  of  children, 
we  render  it  unnecelTary  for  them  to  attend  to  it  them- 
felves.  What  occaiion  has  your  fon  or  pupil  to  obferve 
whether  the  afpeft  of  the  iky  threaten  rain,  when  he 
knows  that  you  will  take  care  to  have  him  Iheltered 
from  a  ihower  ?  or  to  regulate  the  length  of  his  excur- 
fions,  when  he  is  fure  that  you  will  not  fufter  him  to 
lofe  his  dinner  ? 

While  matters  are  fo  ordered  that  Emllius  thinks  him- 
felf  fubjeft  only  to  his  own  will,  though  all  his  motions 
are  regulated  according  to  your  pleafure  j  inftead  of 
becoming  fantaftic  and  capricious,  he  infenfibly  ac- 
quires the  habit  of  keeping  utility  in  view  in  all  his 
ailions. 

The  firft  objefts  ^vhich  engage  the  attention  of  chil- 
dren are  the  appearances  of  the  material  world  around 
them  :  our  firit  lludy  is  a  kind  of  experimental  philo- 
fophy  J  our  inflruments  and  intlruftors  are  our  hands, 
our  feet,  and  our  eyes.  By  exercifing  thele  bodily 
organs,  the  boy  will  acquire  more  real  knowledge 
even  in  the  period  of  childhood,  than  if  he  (liould  de- 
dicate nine-tenths  of  his  time  to  books,  from  the  age 
of  fix  to  fixty.  All  who  have  examined,  ^vith  any  fa- 
gacity,  the  charafters,  circumilances,  and  manners  of 
the  ancients,  have  agreed  in  attributing  to  their  gym- 
naftic  exercifes  that  fuperior  ftrength  of  body  and 
mind  which  renders  them  objedls  of  admiration  to  the 
modems. 

Our  pupil's  clothes  cannot  be  too  light  and  eafy.  If 
tight  and  clofe,  they  fetter  and  confine  his  joints  and 
limbs,  and  likewife  obftruft  the  circulation  of  the 
blood  •,  if  accuftomed  to  warm  clothing,  he  will  foon 
become  incapable  of  bearing  cold. 

In  every  thing  let  him  be  habituated  to  what  is 
plain  and  hardy.  Let  his  bed  be  coarfe  and  hard,  his 
clothes  plain,  his  fare  fimple.  Infants  mull  be  freely 
indulged  in  lleep  :  but  as  Emilius  is  now  advanced  be- 
yond infancy,  he  mud  be  accullomed  at  times  to  go 
to  bed  late  and  get  up  early,  to  be  fometimes  haflily 
^vaked  from  ileep  ;  and  thus  to  prepare  himfelf  for  what 
he  may  after^vards  have  occafion  to  fubmit  to  in  the 
courfe  of  life. 

As  this  period  is  in  a  particular  manner  that  of  ex- 
ercife,  and  Emilius  is  encouraged  to  take  as  much 
exercife  as  he  choofes  :  we  muft  endeavour  to  prompt, 
but  ivithout  fe<?ming  to  direft  him  to  fuch  as  are  moll 
proper.  Sinmming,  though  not  generally  attended  to, 
is  yet  one  of  the  firft  which  a  boy  ought  to  learn.  It 
may,  on  many  occafions  in  life,  be  of  the  greateft  ad- 
vantage, by  enabling  us  to  fave  our  own  life  or  the 
life  of  others.  Emilius  (hall  be  taught  to  fwim  ;  he 
fliall  be  taught  whatever  can  really  enlarge  the  fphere 
of  his  power  :  "  could  I  teach  him  to  fly  in  the  air,  I 
would  make  him  an  eagle ;  if  to  bear  the  fire,  a  fala- 
mander," 
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To  excrcife  the  fenfcs  is  not    merely  to  make  ufe  of  Eiluctit'or. 
them  ;  it  is  to  learn  to  judge  by  them.     Call  not  your  """^ 
pupil  to  exert  all    his   llrength   on  every  occafion  ;  but 
let  I'.im  leani  to  judge  of  the  truth  of  the  information 
which  he  receives   from  one  itnfe,  by  haying  recourie 
to  the  e\-idencc  ot  another. 

It  is  not  impoflible  to  improve  the  fenfes  to  a  .iiiglier 
degree  of  perfedlion  than  that  which  they  uluaily  at- 
tain. Blind  men  general  poflels  the  fenl'e  of  touch 
in  a  more  exquifite  degree,  than  we  who  have  alio 
eyes  to  guide  and  inform  us.  But  they  acquire  this 
fuperior  delicacy  and  acutenefs  of  fenlation,  o:.ly  by 
their  finding  it  neceflary  to  have  more  frequent  re- 
courfe  to  the  information  of  that  fente.  Here  is  then 
a  \vide  field  for  improvement  and  agreeable  exerciic  to 
our  pupil.  .( 

What  a  variety  of  ufeful  diverfions  might  he  be  led  Daiknels 
to  entertain  himfelf  with  in  the  courfe  of  the  night,  and  gliolls. 
The  hours  of  darknefs  are  generally  hours  of  terror, 
not  only  men,  but  alfo  to  the  brute  animals.  Even 
reafon,  knowledge,  and  courage,  are  not  always  fulB- 
cient  to  render  us  fuperior  to  the  terror  which  darknefs 
infpires. 

This  timidity  is  ufually  attributed  to  the  tales  of 
ghofts  and  goblins  with  ^vhich  we  are  frightened  in 
infancy.  But  it  originates  from  another  caufe  :  our 
ignorance  of  ^vhat  is  palfmg  around  us,  and  our  ina- 
bility to  diftinguifli  objei!rls  during  that  period  of 
darknefs.  The  paflion  of  fear  \vas  implanted  by  nature 
in  the  human  breall,  in  order  that  it  might  fer\'e  to 
put  us  on  our  guard  againft  danger.  But  in  conle- 
quence  of  our'  being  fubjefl  to  the  influence  of  that 
pafTion,  when  we  are  ignorant  of  what  furrounds  us, 
imagination  calls  up  dangers  on  all  hands.  And  fuch 
is  the  caufe  from  which  our  terror  in  darknefs  naturally 
arifes. 

But  the  only  way  to  free  our  pupil  from  this  tyran- 
ny of  imagination,  is  to  oppofe  to  it  the  power  of  ha- 
bit. A  bricklayer  or  tylcr  is  never  giddy  on  looking 
downi  from  the  roofs  of  houfes.  Neither  will  our  pupil 
Be  alarmed  by  the  terrors  of  darknefs,  if  he  be  accu- 
ftomed to  go  frequently  abroad  under  night.  It  is  eafy 
to  contrive  a  number  of  little  amufements,  the  agree- 
ablenefs  of  which  may,  for  a  time,  overcome  our  pupil's 
averfion  for  darknefs ;  and  thus  may  a  habit  be  at  length 
imprefled. 

Let  us  give  yet  another  inftance  of  the  means  by 
which  children  may  be  led  to  do  what  we  uilh,  with- 
out cur  impofing  any  reftraint  on  their  ivill.  Sup- 
pofe  Emilius  is  lazy  and  inaftive,  and  we  wifti  to  make 
him  learn  to  run.  When  ^valking  out  ^vith  the  young 
lluggard  after  dinner,  I  would  fotnctimes  put  a  couple 
of  his  favourite  cakes  in  my  pocket  ;  of  thefe  each  of 
us  ftiould  eat  one  in  the  courfe  of  our  walk.  After 
Tome  time  I  would  ftiow  him  I  had  put  a  third  cake 
in  my  pocket.  This  he  ^vould  not  fail  to  alk  after 
finfliing  his  own  :  no  fays  I,  I  can  eat  it  myfelf,  or  we 
will  divide  it  ; — or  ftay,  we  had  better  let  thefe  two 
little  boys  there  run  a  race  for  it.  Accordingly  I  pro- 
pofe  the  race  to  the  boys ;  who  readily  accept  the  con- 
ditions, and  one  of  them  carries  off  the  prize.  After 
feeing  this  feveral  times  repeated,  Emilius  begins  to 
think  himfelf  qualified  to  obtain  the  third  cake  as  well 
as  any  of  the  little  boys,  and  to  look  upon  ruiuung  as 
an  accomplifliment  of  fomc  confequence.  He  feeks  an 
4  A  '2  opportumty 
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opportunity  of  being  permitted  to  enter  the  lifts.  He 
runs  5  and  after  being  two  or  three  times  outftripped,  is 
at  lengtli  fuccefsfu!,  and  in  a  (liort  time  attains  an  un- 
doubted fuperiorlty. 

As  children  naturally  imitate  almofl  whatever  they 
behold,  they  are  often  difpofed  to  attempt  drawing. 
In  this  our  pupil  mi^ht  be  obliged,  not  merely  for  the 
fake  of  the  art,  but  to  give  him  a  fteady  hand  and  a 
good  eye.  But  he  (hould  draw  from  nature,  not  from 
other  drawings  or  from  prints.  Were  he  to  draw  the 
likenefs  of  a  horfe,  he  iliould  look  at  the  animal :  if  to 
attempt  a  reprefentation  of  a  houfe,  he  fliould  view  the 
houfe  itfelf.  In  this  method  he  will,  no  doubt,  fcr.atch 
for  a  long  time  without  producing  any  likenefs  :  but 
he  will  acquire  ivhat  we  propcfed  as  the  ends  of  his  at- 
tempting to  draw  ;  namely,  fteadinefs  of  hand  and 
juftnefs  of  fight,  by  this  method,  fooner  than  by  any 
other. 

Geometry,  when  taught  in  the  ufual  way,  is  cer- 
tainly above  the  capacity  of  children  ;  they  cannot  go 
along  with  us  in  our  reafonings  :  Yet  they  are  not  to- 
tally incapable  of  acquiring  even  this  difficult  fcience  ; 
if,  when  they  are  profecuting  their  araufements,  you 
lead  them  infenfibly  to  obferve  the  properties  of  the 
circle,  the  triangle,  and  the  fquare,  and  place  them 
now  and  then  in  circumllances  when  they  may  have 
occafion  to  apply  their  knowledge  of  thefe  to  real  ufes 
in  life. 

A  child  has  been  taught  the  various  relations  be- 
tween the  outlines,  furface?,  and  contents  of  bodies,  by 
.Laving  cakes  fet  before  him,  cut  into  all  manner  of  re- 
gular folids  5  by  which  means  he  was  led  to  mailer  the 
whole  fcience  of  Archimedes,  by  ftudying  which  form 
contained  the  greateil  quantity. 

There  is  a   period   between   infancy  and  the  age  of 
puberty,  at  which  the  growth  and  improvement  of  our 
;  faculties  exceed  the  increafe  of  our  defires.     About  i  2 
;or  13, when  the  appetite-  for  the  fex  has  not  yet  begun 
'to  make  itfelf  telt,  when  unnatural  %vants  are   yet  un- 
kno^vn,    no    falfe  appetites  yet  acquired  j    at   that  pe- 
riod, though  weak  as  a  man,  as  a  child  the   youth  is 
ftrong.    • 

This  interval,  when  the  individual  is  able  to  efFeft 

-  more  than    is    neceflfary  for    the    gratification    of   his 

wilhes,  contains  the  moft  precious  moments  of  his  life, 

■  which    ought    to   be   anxioufly   filled  up   in  an  ufeful 

manner.     This   is  the  bell  time  for  employment,  for 

inftruftion,  for  ftudy. 

Now,  let  us   begin  to  confider  ^vliat  is  ufeful ;  for, 

•  hitherto,  vis  have  only  inquired  what  was  necelTary. 
■*  In  entering  on  our  ftudies,  we  ^vill  make  no  account  of 

♦  any  but  fuch  as  inflinft  direfts  us  to  purfue  :  thofe 
■  which  the  pedant  and  the  pretended  philofopher  are 
'■impelled  to  purfue  folely  from    the    defire  of  attraft- 

of  mankind,  are  unworthy  of  our 


fun  by  whofe 
objefts  which 
direft  the  at- 


■ing  the  admiration 

notice.       - 
'■  •  The  earth  which  we  inhabit,  and  the 
■  beams  ive  are  enlightened,  are  the  firll 

claim  our  attention.  We  \viU  therefore 
*  tention  of  our  pupil  to  the  phenomena  of  nature.  We 
«■  wll  lead  him  to  the  knowledge  of  geography,  not  by 
'''maps,  fpheres,  -and  globes  :  we  will  lead  Emilius  cut 
»«n  fome  beautiful  evening  to  behold  the  fettiiig  fun. 
"-Here' we   take  -particular,  notice    of.  fuch  J3bj«£ls  as 

mark  the  place  of  his  going  down.     Nest  nioniing 
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we  vifit  the  fpot  to  contemplate  the  rifing  of  the  Edurattoii, 
glorious  limiinaiy.  After  contemplating  for  fome '  '  v  ' 
time  the  fucceliive  appearances  which  the  fcene  before 
us  affumes,  and  making  Emihus  obferve  the  hills  and 
the  other  furrounding  objefts,  I  ftand  filent  a  few  mo- 
ments, afliefting  to  be  occupied  in  deep  meditation  ; 
At  lall  I  addrefs  him  thus  :  "  I  am  thinking,  that 
when  the  fun  fet  laft  night,  it  went  down  yonder  \ 
whereas  this  morning  you  fee  he  is  rifen  on  the  oppo- 
fite  of  the  plain  here  before  us.  What  can  be  the 
meaning  of  this  ?"  I  fay  nothing  more  at  this  time, 
but  rather  endeavour  to  direft  his  attention  to  other 
objeifls. 

This  is  our  firft  leflbn  on  cofmography. 
Our  laft  obfervation  was  made  about  Midfummer  j 
we  \vill  next  view  the  riling  fun  on  fome  fine  morn- 
ing in  the  middle  of  ivinter.  This  fecond  obfervatioa 
ftiall  be  made  on  the  very  lame  fpot  which  we  chofe 
for  the  former.  When  Emilius  and  I  perceive  the 
fun  novy  emerging  above  the  horizon,  we  are  ftruck 
at  the  change  of  the  place  of  his  rifing.  By  fuch 
leffons  as  thefe  may  the  pupil  be  gradually  taught 
a  real,  not  a  feeming,  acquaintance  with  the  relative 
motions  of  the  fun  and  the  planets  and  with  gcogia- 
phy.  .  _  _        . 

During  the  firft  period   of  childhood,  the  great  ob- 
jeft  of  our  fyftem  of  education  was  to  fpend  our  time 
as  idly  as  polTible,  in  order  that  we  might  avoid  em- 
ploying it  to   an  ill  purpofe  :  but   our  views  are  now  objccls  da- 
changed  with  our   pupil's    progrefs    in    life  ;    and  we  ring  the  fe. 
have  fcarce  enough   of  time   for  the  accomplifliment  of  cond  period 
our  neceflary  purfuits.     We  therefore  proceed  as  quick-"  '^^'"'" 
ly  as  poflible   in   making  ourfelves  acquainted  with  the 
nature  of  the  bodies  around  us,  and  the  laws  by  which 
their    motions    and    appearances    are  regulated.     We 
keep   to  this   ftudy  at   prefent,   as  being  neceflary  for 
the  moft  important   pia-pofes  in  life,  and  as   being  the 
moft  fuitable  to  the  prefent  ftate  of  our  pupil's  powers. 
We   ftill  begin  with  the  moft  common   and   obvious 
phenomena  of  nature,  regarding  them  as  mere  fafls  ; 
and,  advancing  from  thefe,  we  come  to  generalize  by 
degrees. 

As  foon  as  we  are  fo  far  advanced  as  to  be  able  to 
give  our  pupil  an  idea  of  what  is  meant  by  the  ^vord 
ufeful,  we  have  attained  a  confiderable  influence  over 
his  future  conduft.  On  every  occafion  after  this,  a 
frequent  queftion  between  us  will  be.  Of  what  ufe  is 
this  ?  This  fhall  be  the  inftrament  by  means  of  which 
I. ftiall  noiv  be  able  to  render  him  abfolutely  fubmilTive 
to  my  wiflies.  However,  I  will  allow  him  to  make  ufe 
of  it  in  his  turn,  and  vhVi  be  careful  not  to  require  of 
him  to  do  or  learn  any  thing  the  utility  of  which  he 
cannot  comprehend. 

Books  only  teach  people  to  talk  about  what  they 
do  not  underftand.  , Emilius  ftiall  have  as  little  re- 
courfe  as  poftible  to  books  for  inftruftion.  Yet  if  we 
can  find  a  book  in  which  all  the  natural  wants  of  man 
are  difplayed  in  a  mamier  fuitable  to  the  underftand- 
ing  of  a  child,  and  in  which  the  means  of  fatisfying 
tliofe  wants  are  gradually  difplayed  tvith  the  lame 
eafe  and  fimplicity  j  fuch  a  book  will  be  worthy  of 
his  moil  attentive  ftudy.  Th^re  is  fuch  a  book  to  be 
found  ; 


but    it    is    neither  Ariftotle,    nor  Pliny,    nor 
Buftbn  ;    it  is   Robinfon   Crufoe.     Emilius  fliall  h; 
the  adventures 
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fhall  imitate  his  example  ;  even  afFetl  his  drcfs  ;  and, 
like  Robiiifon,  learn  to  provide  for  himfelf  without  tlie 
aid  of  others. 

Another  employment  of  Emilius  at  this  period 
(hall  be,  to  vifit  the  (hops  of  various  artifans  ;  and 
when  he  enters  a  Ihop,  he  flvdl  never  come  out  \vith- 
out  lending  a  hand  to  the  work,  and  underllanding 
the  nature  and  the  reafon  of  what  he  fees  going  for- 
ward. 

Still,  however,  we  are  careful  to  afford  not  a  hint 
concerning  thole  fecial  relations  the  nature  ot  which 
lie  is  not  yet  able  to  comprehend. 

The  value  and  importance  of  the  various  arts  are 
ordinarily  ellimated,  not  according  to  their  real  uti- 
lity, but  by  a  very  injudiciotis  mode  of  ellimation  : 
Thofe  whicli  contriliute  in  a  particular  manner  to  the 
.gratification  of  the  fantallic  wilhes  of  the  rich,  are  pre- 
ferred to  thofe  ivliich  fupply  the  indifpenfable  necefl'a- 
lies  of  Ufe.  But  Emilius  Ihall  be  taught  to  view  tiiem 
in  a  difterent  light.  Robinfon  Cruloe  Ihall  teach  him 
to  value  the  llock  of  a  petty  ironmonger  above  that 
of  the  moft  magnificent  toy-lhop  in  Europe.  Let  us 
eftablifli  it  as  a  maxun,  that  we  are  to  lead  our  pupil 
to  form  jull;  notioiis  of  things  for  himfelf,  not  to 
dictate  to  liim  ours.  He  will  cllimate  the  ivorks  botli 
of  nature  and  art  by  their  relation  to  his  owii  conve- 
.  hience  ;  and  will  therefote  regard  them  as  more  pre- 
cious than  gold — a  Ihoemaker  or  a  maion,  as  a  man 
of  more  importance  than  the  mofl  celebrated  jeweller 
in  Europe. 

The  intercourfe  of  the  arts  confifts  in  the  reciprocal 
exchange  of  indullry  ;  that  of  commerce,  in  the  ex- 
change of  commodities ;  and  that  of  money,  in  the  ex- 
change of  bills  and  calh.  To  make  our  pupil  compre- 
hend the  nature  of  thefe,  we  have  now  only  to  generalize 
and  extend  to  a  variety  of  examples  thoie  ideas  of  tlie 
nature  of  property,  and  of  the  exchange  of  property, 
which  ive  formerly  communicated  to  him.  The  nature 
of  money,  as  beating  only  a  conventional  valve,  which 
it  derives  from  the  agreement  of  men  to  ufe  it  as  a  fign 
for  facilitating  commerce,  may  be  now  explained  to  E- 
milius,  and  will  be  eafily  comprehended  by  him.  But 
go  no  farther  :  feek  not  yet  to  explain  to  the  child  in 
■what  manner  money  has  given  rife  to  the  numerous 
chimeras  of  prejudice  and  caprice  •,  nor  how  countries 
which  abound  moll  in  gold  and  li'.ver,  come  to  be  tiie 
moll  deilitute  of  real  wealth. 

Stiil  our  views  are  directed  to  bring  up  our  pupil  in 
fuch  a  manner  that  he  may  be  qualiried  to  occupy  any 
place  in  the  order  of  fociety  into  wliich  even  the  caprice 
of  fortune  can  throtv  him.  Let  us  make  him  a  man  j 
not  a  flave,  a  lord,  or  amonarcli.  Hoiv  much  fuperior 
the  character  ct  a  king  of  Syracule  turned  fchoolmafter 
at  Corinth,  of  a  king  of  IVIacedon  become  a  notary  at 
Rome,  to  an  unhappy  Tarquin  Incapable  of  fupporting 
himfelf  in  a  Itate  of  mdependence  when  expelled  from 
his  kingdom  ! 

Whatever  be  our  fituation  in  the  world,  we  can  con- 
tribute nothing  but  our  perfonal  abilities  to  fociety. 
To  exert  them  is  therefore  the  indifpenfable  duty  of 
every  one  ivho  enjoys  the  advantages  of  a  ferial  itate  j 
and  to  cultivate  them  in  our  pupil  to  the  belt  purpofe, 
ought  to  he  the  great  aim  of  every  courfe  of  education. 
Emilius  has  already  made  himfelf  familiar  with  all  the 
labours   of  bmliandrv  ;   I  caa  therefore  bid  him  culti- 
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vate  the  land  which  he  inherits  from  his  father.  But  Ei!iicatitn 
if  it  Ihould  be  lolt,  what  lliall  be  his  xdourcc  r  He  Ihall  '~~v~~^ 
learn  a  trade,  that  he  may  be  provided  againft  fuch  aw 
accident.  And  he  fliall  not  be  a  politician,  a  painter, 
a  muftcian,  or  an  architect  ;  to  gaht  employment  for 
his  talents  in  any  of  thefe  arts,  would  coll  him  no  lels 
trouble  than  to  regain  his  lort  cftatc.  He  (hall  learn 
fome  ilmple  mechanical  art :  he  will  then  need  only  to 
(tep  into  the  firlt  Ihop  lie  fees  open,  to  perform  his 
day's  labour,  and  receives  his  wagesj 

It  may  be  here  proper  to  take  notice  of  a  miftake 
into  which  people  generally  fall  in  determining  the  trade 
or  profelhon  in  which  they  are  to  place  their  children. 
Some  accident  dilpofes  t!ic  child  to  declare  himfelf  for 
a  particular  employment  :  the  parent  regards  that  as 
the  employment  to  which  his  talents  are  fitted  by  th'j 
delign  of  natiue  ;  and  permits  him  to  embrace  it  with 
out  inquiring  whether  another  would  have  been  mort- 
lultable  or  advantageous.  But  becaufe  I  am  pleafed 
■with  my  occupation,  I  am  not  on  that  account  necef- 
farily  qualified  for  it.  Inclinations  do  not  confer  abi- 
lities. It  requires  more  careful  and  accurate  oblerva- 
ticn  than  is  generally  imagined,  to  diilinguilh  the  par- 
ticular tafte  and  genius  ivith  which  nature  has  endowed 
the  mind  of  a  child.  We  view  him  carekfsly,  and  ot" 
confequence  we  are  apt  to  niiltake  cafual  incliuatiun 
for  original  diipofition. 

But  Emihus  needs  not  now  to  hefitate  about  the  oc- 
cupation which  he  is  to  choofe.  It  is  to  be  fome  me- 
chanical employment.  All  the  dillinSion  we  have  now 
to  make  is,  to  prefer  one  that  is  cleanly  and  not  likely 
to  be  injurious  to  his  health.  We  (hall  make  choice 
of  that  of  a  joiner.  We  cannot  dedicate  all  our  time 
to  the  trade  ;  but  at  lealt  for  two  days  in  the  week  wc 
will  employ  ourfelves  in  learrung  our  trade.  We  will 
have  no  worklhop  erecled  for  our  convenience,  nor 
will  we  have  a  joiner  to  wait  on  us  in  order  to  give  us 
the  neceffary  inllruelions :  but  for  the  two  days  in  eve- 
ry week  which  we  dedicate  to  the  purpofe  of  leanring 
a  trade,  we  will  go  to  our  mailer's  worklhop  ;  v,c 
will  rile  before  him  in  the  morning  ;  work  according 
to  his  orders  ;  eat  at  his  table  ;  and,  after  doing  our- 
felves the  honour  of  fupping  with  his  family,  return 
to  our  o^vn  hard  mattrelTes  at  night.  We  (liall  be 
treated  only  according  to  the  merit  of  our  performan- 
ces. Our  matter  Ihall  find  fault  with  our  work  when 
clumfily  or  negligently  done,  and  be  pleafed  with  it 
only  when  well  executfed.  _ 

While  my  pupil  has  been  accudomed  to  bodily  ex-  New  Hess 
ercife  and   manual   labour,  his  education  has  been   hi-  fuggetlcj 
therto  conducted  in  fuch  a  manner  as  to  give  him  in- '°  ^""''"' 
fenfibly  a  tafte  for  retle£lion   and  meditation.     Before  ,J,r^tion'i(t 
he  has  been  long  a  ivorkman,  therefore,   he  ^vlll   begin  a  trade, 
to    become  more  feniible  of    that  inequality  of  ranks 
which  takes  place  in  the  order  of  lociety.      He  will 
therefore   take   notice  of  liis  own  dependence,  and  of 
my  apparent  wealth,  and  ivill  be  defirous  to  know  why 
I  contribute  not  my  perfonal  exertions  to  fociety.   I  put 
oft"  the  queltion  with  telling  hinij   that  I  bellow  my  lu- 
periiuous  wealth  on  him  and  the  poor  ;  and  wiU  take 
to  make  a   bench  or  table  every  week,  that  I  may  not 
be  quite  ufciefs  to  the  public. 

And  now,  when-  about  to  enter  the  jnoll  critical 
period  of  life,  when  jull  on  the  brink  of  that  age  at 
■wbicli  the  heart  and  blood  begin  to  feel  lbs  iiapulfe  of 
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Jid'.icaiion.  a  new  appetite,  what  progrefs  has  our  pupil  made  ? 
what  knowledge  has  he  acquired  ?  All  his  fcience  is 
merely  phyfical.  Hitherto  he  has  fcarce  acquired  any 
ideas  of -moral  relations  ;  but  the  elTcntial  relations  be- 
tween men  and  things  he  has  attentively  ftudied.  He 
knows  the  general  qualities  of  certain  bodies  ;  but  upon 
thofe  qualities  he  has  not  attempted  to  reafon.  He 
has  an  idea  of  abftraft  fpace  by  means  of  geometrical 
figures  ;  of  abftraft  quantity,  by  means  of  algebraical 
figns.  He  has  no  defire  to  find  out  the  elTence  of 
things  ;  their  relations  alone  intereft  him.  He  values 
nothing  external  but  from  its  relation  to  himfelf.  The 
general  confent  of  mankind,  or  the  caprice  of  cuftom, 
have  not  yet  given  any  thing  a  value  in  his  eyes ;  utility 
alone  is  his  meafure  of  eftimation.  He  is  laborious, 
temperate,  patient,  refolute,  and  bold.  His  imagi- 
nation never  exaggerates  danger.  He  fcarce  knows 
as  yet  what  death  is ;  but  ihould  it  approach  him,  he 
is  prepared  to  fubmit  to  necellity.  He  is  virtuous  in 
every  thing  relative  merely  to  himfelf.  He  is  prepared 
to  become  a  virtuous  member  of  fociety  as  foon  as  he 
Ihall  be  made  acquainted  with  the  nature  of  his  focial 
relations.  He  is  free  from  vice  and  error  as  far  as  is  pof- 
fible  for  human  nature.  He  confiders  himfelf  as  uncon- 
nefted  with  others  •,  requires  nothing  from  any  perfon, 
•and  thinks  none  has  a  'right  to  require  any  thing  of 
him.  Sure  a  youth  arrived  thus  at  his  fifteenth  year 
has  not  mifpent  the  period  of  his  infancy. 

But  no^v  our  pupil  has  reached  the  moft  critical  pe- 
riod of  life.  He  now  feels  the  influence  of  the  pafTion 
for  the  fex  ;  and  as  foon  as  ^ve  become  fubjeft  to  the 
tion  at  that  influence  of  that  paffion,  we  are  no  longer  unfocial  be- 
*S^'  '''■gs-     The  ivant  of  a  millrefs  foon  produces  the  want 

of  a  friend. 

As  hitherto  we  have  been  careful  not  to  force  or 
anticipate  nature,  fo  even  no^v  our  attention  muft  be 
directed  to  divert  the  impulfes  of  that  dangerous  appe- 
tite which  now  bfegins  to  make  itfelf  felt.  To  confine 
the  grooving  paflions  within  proper  limits,  let  it  be  our 
<:are  to  defer  as  long  as  poflible  the  time  at  which  they 
begin  to  difplay  themfelves.  For  this  purpofe,  let  us 
cautioufly  guard  our  ■ivords  and  aftions  in  the  prefence 
of  our  pupil.  Let  us  be  careful  to  give  him  no  prema- 
ture inftruclions. 

To  excite  and  cherifh  that  fenfibility  of  mind  which 
now  firll  begins  to  (how  itfelf,  to  extend  the  care  of 
the  youth  beyond  himfelf,  and  to  intereft  him  in  the 
ivelfare  of  his  fellow  creatures,  let  us  be  careful  to  put 
fuch  objects  in  his  way  as  have  a  tendency  to  call  forth 
and  refine  the  feelings.  It  is  not  poffible  for  the  hu- 
man heart  to  fympathize  with  thofe  who  are  happier 
than  ourfelves  :  our  fympathy  is  moved  only  by  the 
fight  of  mifery.  We  pity  in  others  only  thofe  diftref- 
fes  to  ivhich  we  ourfelves  are  liable  ;  and  our  pity  for 
the  misfortunes  of  others  is  meafured,  not  by  the  quan- 
tity of  the  evil,  but  by  the  fuppofed  fenfibility  of  the 
fuft'erer.  Let  thefe  obfervations  ferve  to  direcl  us  in 
what  manner  we  are  to  form  the  minds  of  children  to 
humanity  and  compaflion. 

In  profecution  of  our  defign,  to  retard  rather  than  ac- 
celerate the  growth  of  the  paifions,  let  us,  when  that  cri- 
tical period  which  ^ve  have  fo  much  feared  comes  on,  fe- 
clude  him  as  much  as  pofiible  from  the  intercourfe  of  fo- 
ciety, where  fo  many  objefts  appear  to  inflame  the  ap- 
petites.   Let  us  be  circumfpeft  in  the  choice  of  his  com- 
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panious.  his  employment,  his  pleafures.  Let  all  our  care  Education. 
be  flirecltd  to  iiouriili  his  fenfibility  without  inflaming  '— ~v— ' 
his  defires.  As  his  moral  powers  now  begin  to  unfold 
themfelves  ;  in  cultivating  them  let  us  proceed  not  by 
ivay  of  leflure,  or  by  direfting  his  attention  to  books, 
but  ftill  by  leading  him  to  acquire  experience.  At 
length  the  period  will  arrive  for  communicating  to  him 
fome  religious  inftruftion.  When  he  knows  the  na- 
ture of  his  relations  to  fociety,  he  may  be  informed  of 
his  relaflon  to,  and  dependence  upon,  a  Deity. 

[The  creed  of  the  Savoyard  curate,  containing 
thofe  fentirnerits  concerning  religious  masters  wliich 
Roufleau  feems  to  propofe  as  the  moft  proper  to  be 
inculcated  on  his  pupil,  comes  next  in  the  order  of  the 
work  ;  but  it  does  not  appear  to  be  fo  clofely  con- 
neiled  with  the  fubjecl  of  education  as  to  render 
it  proper  fur  us  to  give  a  view  of  it  in  this  place^ 
The  fentiments  which  he  there  advances,  the  reafon« 
ings  which  he  urges,  are  evidently  hoftlle  to  reveal- 
ed religion  ;  and  the  power  of  his  eloquence  has 
adorned  flight  and  fuperficial  arguments  with  fuch  a 
charm,  that  even  the  fterneft  beUever,  if  not  abfo- 
lutely  deftitute  of  tafte  and  feeling,  muft  read  them 
with  delight.] 

And  now,  notivithftanding  all  my  arts,  I  can  no 
longer  keep  back  that  moment  which  I  have  endeavour- 
ed to  defer  to  as  late  a  period  as  pofllble.  As  foon  as  I 
perceive  that  it  has  certainly  arrived,  I  no  longer  treat 
Emilius  as  my  pupil  or  difciple,  but  as  my  friend. 
His  aflfedions  are  now  expanded  beyond  himfelf ;  hi« 
moral  po^vers  have  begun  to  exert  themfelves,  and  have 
received  fome  cultivation  ;  he  alfo  is  become  capable 
of  religious  fentiments,  and  inftrufted  in  the  nature  of 
his  relation  to  a  fupreme  Being.  Befides,  it  is  now 
requifite,  if  we  conflder  the  period  to  which  nature 
has  condufled  him,  that  he  fliould  no  longer  be  treat- 
ed as  a  fimple  child.  Hitherto  ignorance  has  been  his 
guardian,  but  no^v  he  muft  be  reftrained  by  his  own 
good  fenfe. 

Now  is  the  time  for  me  to  give  him  in  my  accounts  ; 
to  ftiow  him  in  what  manner  his  time  and  mine  have 
been  employed  ;  to  acquaint  him  with  his  ftation  and 
mine,  with  our  obligations  to  each  other,  his  moral 
relations,  the  engagements  he  has  entered  into  ivith 
regard  to  others,  the  degree  of  improvement  which  he 
has  attained,  the  difficulties  he  will  hereafter  meet 
with,  and  the  means  by  ^\  hich  he  may  furmount  them  j 
— in  a  vvor'!,  to  point  out  to  him  his  critical  fituation, 
and  the  ne\v  perils  which  furround  him  ;  and  to  lay 
before  him  all  the  folid  reafons  which  fliould  engage 
him  to  watch  with  the  utmoft  attention  over  his  con- 
duft,  and  to  be  cautious  of  indulging  his  youthful  de- 
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Books,    folitude,  idlenefs,    a   fedentary  and   effemi-  Means  em- 

nate  life,  the  company  of  women  and   young  people,  Bloyed  to 
are  what  he  muft  carefully  avoid  at  this  age.     He  has"'''^'f^'^ 
learned  a  trade,    he  is    not    unfkilled  in  agriculture  ;  V'P"'*''^ 
thele  may  be  means,  but  not  our  only  means,  tor  pre-  ners, 
ferving  him  from  the  impulfe  of  fenfual  defire.     He  is 
now  too  familiar  with    thefe  ;    he  can   exercife   them 
without  taking  the  trouble  to  refleft  ;   and  while  his 
hands  are  Jaufy,  his  head  may  be  engaged  about  fome- 
thing  qui!e  difterent  from  that  in  which  he  is  employ- 
ed.    He   muft  have  fome   new  exercife  which  may  at 
once  fix  his  attention  and  caufe  him  to  exert  his  bodily 
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We  can  find  none  more  fuitable  for  this  pur- 
poie  than  hunting.  Now,  therefore,  Emilius  Ihall 
eagerly  join  in  the  chafe  ;  and  though  I  do  not  w-ilh 
him  to  acquire  that  cruehy  of  difpofition  and  ferocity 
of  temper  which  ufually  dilliuguilh  thofe  who  dedi- 
cate their  lives  to  that  barbarous  diverlion,  yet  at  pre- 
fent  it  may  have  the  happiell  eifedts  in  fufpending  the 
influence  of  the  moll  dangerous  of  paflions. 

When  I  have  now  conduced  my  pupil  fo  far  ;  have 
informed  him  of  what  I  have  done  for  him,  and  of  the 
difficulty  of  his  fituation  j  and  have  refigned  my  au- 
thority into  his  hands  ;  he  is  fo  fenlible  of  the  dangers 
to  which  he  is  expofed,  and  of  the  tender  folicitude 
with  ^vhich  I  have  watched  over  him,  that  he  Hill 
wiflies  to  continue  under  my  direftion.  With  fome 
feigned  difficidty  I  again  refume  the  reins.  My  au- 
thority is  now  ertablilhed.  I  may  command  obedience  ; 
but  I  endeavour  to  guard  agaiull  the  neceflity  of  ufing 
it  in  this  manner. 

To  preferve  him  from  indulging  in  licentious  plea- 
fures,  I  let  him  know  that  nature  has  defigned  us  for 
living  in  a  Hate  of  marriage,  and  invite  him  to  go  in 
fearch  of  a  female  companion.  I  will  defcribe  to  him 
the  woman  whom  he  is  to  confider  as  worthy  of  liis  at- 
tachment in  the  molt  flattering  colours.  I  will  array 
her  in  fuch  charms,  that  his  heart  (hall  be  hers  before 
he  has  once  feen  her.  I  will  even  name  her  :  her  name 
fhall  be  Sophia.  His  attachment  to  this  imaginary 
fair  one  will  preferve  him  from  all  the  allurements  of 
unlawful  love.  Befides,  I  take  care  to  infpire  him 
with  fuch  reverence  for  himfclf,  that  notwithftanding 
all  the  fury  of  his  defires,  he  will  not  condefcend  to 
purfue  the  enjoyments  of  debauchery.  And  though 
I  may  no\v  fometimes  intruft  him  to  his  ov\-n  care,  and 
not  feek  to  confine  him  always  under  my  eye  ;  yet  flill 
I  will  be  cautious  to  watch  over  his  condutl  with  care- 
ful circurafpedfion. 

But  as  Emilius  is  to  be  (hortly  introduced  to  his  So- 
phia, it  may  perhaps  be  proper  for  us  to  inquire  into 
her  charafter,  and  in  what  manner  Ihe  has  been  brought 
up. 

There  is  a  natural  difference  betxveen  the  two  fexes. 
The  difference  in  the  ifruflure  of  their  bodies  fhows 
them  to  be  dellined  by  nature  for  different  purpofes  in 
life,  and  muft  neceflaiily  occanon  a  diftinftion  between 
their  characters.  It  is  vain  to  afk  which  of  them  me- 
rits the  pre-eminence  :  each  of  them  is  pecuUarly  fitted 
to  anfwer  the  views  of  nature.  Woman  is  naturally 
weak  and  timid,  man  ftrong  and  courageous ;  the 
one  is  a  dependent,  the  other  a  proteftor.  As  the 
guardian  of  her  virtue,  and  a  reftraint  on  her  defires, 
woman  is  armed  with  native  modetly.  Reafon  is  the 
guide  and  governor  of  man.  When  a  man  and  a  wo- 
man are  united  by  conjugal  vows,  a  violation  of  thofe 
vows  is  evidently  mere  criminal  in  the  woman  than  in 
the  man.  The  wife  ought  to  be  anfwerable  for  the 
genuinenefs  of  the  olfpring  with  which  flie  has  been 
intrulled  by  nature.  It  is  no  doubt  barbarous  and 
wicked  for  the  hufband  to  defraud  his  wife  of  the  only 
reward  which  ihe  can  receive  for  the  fevere  duties  of 
her  fex  :  but  the  guilt  of  the  faithlefs  wife  is  ftill 
more  atrocious  ;  and  the  confequences  of  her  infidelity 
are  ifill  more  unhappy. 

But  if  nature  has  eftablilhed  an  original  dlflinflion 
between  the  characters  of  the  two  fexes ;  has  formed 
them  for  different  purpofes,  and  affigned  them  differ- 
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ent  duties  ;  it  muft  follow,  that  the  education  of  the  Education, 
one  fex  ouglit  to  be  conduced  in  a  manner  different  v  '  ' 
from  that  of  the  other.  The  abilities  common  to  the 
two  fexes  are  not  equally  divided  between  them  \  but 
if  that  fliare  which  nature  has  dillributed  to  woman  be 
fcantier  than  what  ihe  has  bellowed  on  man,  yet  the 
deficiency  is  more  than  comjienfated  by  the  qualities 
peculiar  to  the  female.  When  the  woman  confines 
herfelf  to  aflert  her  proper  rights,  ihe  has  alway^  the 
advantage  over  man  ;  when  fhe  would  ulurp  thofe  of 
the  other  fex,  the  advantage  is  then  invariably*  againft 
her. 

But  we  require  not  that  woman  fhould  be  brought 
up  in  ignorance.  Let  us  confider  the  delicacy  of  her 
fex,  and  the  duties  which  fhe  is  deflined  to  perform  j 
and  to  thefe  we  may  accommodate  the  edcaution  which 
we  bellow  upon  her.  While  boys  Uke  whatever  is  at- 
tended with  motion  and  noife,  girls  are  fond  of  fuch 
decorations  as  pleaie  the  eye.  Dolls  are  the  favourite 
plaything  of  the  fex  in  their  infant  years.  This  is  an 
original  talle,  of  the  exillence  of  which  we  have  the 
plainefl  evidence.  All  therefore  that  we  ought  to  do 
is,  to  trace  and  bring  it  under  proper  regulation.  Al- 
low the  girl  to  decorate  her  baby  in  whatever  manner 
flie  pleafes  ;  while  employed  about  that,  fhe  will  ac- 
quire fuch  fkill  and  dexterity  in  thofe  arts  which  are 
peculiar  to  her  fex,  that  with  fcarce  any  difficulty  the 
will  acquire  needle  work,  embroidery  and  the  art  of 
Working  lace.  Her  improvements  may  even  be  ex- 
tended as  far  as  defigning,  an  art  fomewhat  connefled 
with  talle  in  drefs  ;  but  there  is  no  reafon  that  their 
Ikill  in  this  art  ihould  be  carried  farther  than  to  the 
drawing  of  foliage,  fruits,  flowers,  drapery,  and  fuch 
parts  of  the  art  as  bear  fome  relation  to  drefs.  Al- 
ways alTign  reafons  for  the  employment  which  you 
give  to  young  girls,  but  be  fure  you  keep  tliem  con- 
ilantly  bufy.  They  ought  to  be  accuflomed  to  labo- 
rious indullry,  as  well  as  to  bear  the  abridgement  of 
their  liberty.  Ufe  every  art  to  prevent  their  work 
from  becoming  difagreeable  to  them.  For  that  pur- 
pofe,  let  the  mother  be  careful  to  make  herfelf  agree- 
able. A  girl  who  loves  her  mother  or  her  aunt,  will 
work  cheerfully  by  them  all  day  y  while  fhe  to  whom 
her  mother  is  not  dearer  than  all  the  world  befides, 
f'eldom  turns  out  well.  Never  fuffer  girls,  even  at  their 
dlverfions,  to  be  entirely  free  from  reftraint,  nor  allow 
them  to  run  from  one  amufement  to  another.  If  you 
now  and  then  detedl  your  daughter  uiing  a  little  artifice 
to  excufe  herfelf  from  obedience,  rellefl  that  artifice  is, 
in  a  certain  degree,  natural  to  the  fair  fex  ;  and  as  every 
natural  inclination,  when  not  abufed,  is  upright  and 
good,  why  fhould  it  not  be  cultivated  ?  In  order  to 
give  girls  proper  notions  of  drefs,  let  them  be  taught 
to  conlider  fplendour  and  elegance  of  drefs,  as  defigned 
only  to  conceal  the  natural  dcfeCls  of  the  perfon  ;  and 
to  regard  it  as  the  noblell  triumph,  the  higheil  praife, 
of  beauty,  to  fhine  with  unborrowed  lullre  in  the 
fimplell  attire.  Forbid  not  young  women  to  acquire 
thofe  arts  which  have  a  tendency  to  render  them  agree- 
able. Why  refule  them  the  indulgence  of  learning  to 
dance,  to  fing,  and  to  lludy  fuch  other  accomplifhments 
as  aftenvards  enable  them  to  entertain  their  huftands  ? 
Girls  are  more  diipofed  to  prattle,  and  at  an  earliisr 
age,  than  boys.  We  may  now  and  then  find  it  ne- 
celTary  to  reftrain  their  volubility.  But  the  proper 
•juellion  to  them  on  fuch  cccafions  is  not,  23  to  boys, 
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£il.iCdUon.  Ofw/ial  itjl  ii  this:?  h\x\,1Vha'.  ejcf is  wUl  this  produce? 
*  At  this  early  period^   w'heu  tl'.ey  are  yet  Grangers  to 

tlie  dilliniljon  between  good  and  evil,  and  therefore 
unable  to  form  a  juft  judgment  concerning  anv  perfon's 
conduiS,  we  oiiglit  to  reftraiu  tbcra  carefully  frojn 
faying  wliat  may  be  difagreeable  to  thofe  with  whom 
ihey  converfe. 

Girls  are  no  Icfs  incapable  than  boys  of  forming  di  • 
flinft  notions  of  religion  at  an  early  age.  Yet,  and 
even  for  that  very  reafon,  religious  inftruftion ,  (hould 
be  communicated  to  them  much  fooner  than  to  the 
youtli  of  the  otlier  fex.  Were  we  to  %vait  the  period 
ivhen  their  mental  faculties  arrive  at  maturity,  v:c  miglit 
perhaps  lofe  the  happieil;  time,  from  our  inability  to 
make  a  right  diftinftion.  Since  a  ^voman's  conduft  Is 
fubjeft  to  public  opinion,  her  belief  ought  therefore 
to  depend,  not  on  reafon,  but  on  authority.  Every 
gui  ought  to  follow  the  religion  of  her  mother,  every 
married  ivoman  that  of  her  hulband.  They  cannot 
derive  a  rule  of  faith  from  their  o^vn  inquiry.  Let  us 
therefore  feek,  not  fo  much  to  Inltrufi  them  in  the 
reafons  of  our  belief,  as  to  give  them  clear  dilHnft  no- 
tions of  thofe  articles  which  ^ve  require  them  to  be- 
lieve. Be  more  careful  to  inftrucl  her  in  thofe  doc- 
trines which  have  a  connexion  ivith  morality,  than  in 
thofe  myfterious  articles  which  we  are  required  to  be- 
lieve, though  \st  cannot  comprehend  them. 

Such  are  the  principles  on  which  the  education  of 
Emilius's  unknow^l  miftrefs  has  been  conduced. 

[Notivlthrtandlng  the  merit  of  that  part  of  this  trea- 
tlfe  in  ^vhich  the  author  entertains  us  ivlth  the  court- 
ihip  between  his  Emilius  and  Sophia,  it  does  not  ap- 
pear to  be  Intimately  connected  with  the  fubjed  of 
education  as  to  render  it  proper  for  us  to  prefent  oiu" 
readers  with  a*  view  of  it.  We  therefore  pafs  over 
the  courtfliip,  to  give  a  \iew  of  our  author's  fentiments 
concerning  the  advantages  to  be  derived  from  travel- 
ling, and  the  manner  in  which  it  ou?ht  to  be  direct- 
ed.] 

\^^len  Emilius  has  fornied  a  firm  attachment  to  So- 
phia, and  by  his  afliduities  has  been  fo  fortunate  as  to 
gain  her  affections,  his  great  wifli  now  is,  to  be  united 
with  her  in  the  bonds  of  marriage.  But  as  he  is  ftill 
young,  is  but  imperfeflly  acquainted  with  the  nature 
of  thofe  duties  incumbent  on  him  as  a  member  of  a 
particular  foclety,  and  Is  even  ignorant  of  the  nature 
of  laws  and  government,  I  muft  feparatc  him  from  his 
Sophia,  and  carry  him  to  gain  a  knowledge  of  thefe 
things,  and  of  the  charafter  and  circumilances  of  man- 
•  kind,  in  various  countries,  and  under  various  forms  of  " 
civil  government,  by  travelling.  Much  has  been  faid 
concernhig  the  propriety  of  fending  young  people  to 
travel,  in  order  to  complete  their  education.  The 
multiplicity  of  books  is  unfavourable  to  real  knowledge. 
We  read  with  aviditv,  and  think  that  bv  reading  we 
render  ourfclves  prodigioufly  wife.  But  we  impofe  on 
ourfelvts  :  the  kno^vledge  which  ^ve  acquire  from  books 
is  a  falfe  fpecles  of  knowledge,  that  can  never  render  us 
truly  wife. 

To  obtain  real  knowledge,  you  muft  obferve  nature 
with  your  own  eyes,  and  lludy  mankind.  But  to  gain 
this  knowledge  by  travelling,  it  is  not  neceffary  that 
v.e  Ihould  traveife  the  univerfe.  WhoeNcr  has  ften  ten 
Frenchmen  has  beheld  tliem  all  ;  and  whoever  has  fur- 
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veyed  and  compared  the  circumilances  and  maimers  of  Educatij.i. 
ten  different  nations  may  be  faid  to  know  mankind.  M        ' 

To  pretend  that  no  advantages  may  be  derived  fiom 
travelling,  becaule  feme  of  thole  who  travel  return  home 
without  having  gained  much  real  improvement,  would 
be  highly  unreafonable.     Young  people  who  have  had 
a   bad  education,   and  are  fent  on  their  travels  without 
any  perfon  to  direft  or  fuperintend  their  eonduft,  can- 
not  be  expefted  to  improve  by  vifiting  foreign  coun- 
tries.     But  they  whom  nature   has  adorned  with  wr- 
tuous  difpofitions,  and   have  been  fo  happy   as  to  re- 
ceive a  good  education,  and  go  abroad  ivith  a  real  de- 
fire   of  improvement,   cannot   but   return   with   an  in- 
creafe  of  virtue  and  wifdom.      In  this  manner  ihall  E- 
milius  conduiil  his  travels.     To  induce  him  to  improve 
in  the  moft  attentive  manner  that  time  which  he  ihould 
fpend   in  travelling,  I  would  let  him  know,  that  as  he 
had  now  attained  an  age  in  which  it  might  be  proper 
for  him  to  form  fome  determination  with  regard  to  the 
plan   of  his  fiiture  life,    he   ought  therefore  to    look 
abroad  into  the  world,  to   \'iew  the  various  orders  In 
fociety,  to  obferve   the   various  circunxftances  of  man- 
kind   under   different    forms  of  government,    and   in 
different  parts  of  the  globe  ;  and  to  choofe  his  country, 
his  ftadon,  and  his  profeflion.    With  thefe  views  fhoukt 
Emilius  fet  out   on  his  travels  :  and  with  thefe  views, 
in  the  courfe  of  our  travels,  ive  ftiould  inquire  into  the 
origin   of  fociety  and   government,  into  the  nature  of 
thofe  principles  by  means  of  which  men  are  united  in  a 
focial  flate,   into  the  various  circumftances  which  have 
given   rife  to   fo  many  different  forms  of  government, 
and  into  the  neceffary  relation  between  government  and 
manners.     Oiu-   ftay   in  the  great  to.\'ns  fhould  be  but 
fhort  :  for  as  in  them  corruption  of  manners  has  rifen 
to  a  great   height,   and  dlflipation  reigns,  a  long  ftay 
in  any  great   town   might  be  fatal  to  the  virtuous  dil- 
pofitions  of  Emilius.     Yet  his  attachment   to  Sophia 
would  alone  be  fufhcient  to  fave  him  from  the  dangers 
to  ivhlch  his  virtue  is  expofed.      A  young  man  mail 
either  be  In  love,  or  be  a  debauchee.    Inftances  may  be 
pointed  out  in  which  virtue  has  been  preferved  without 
the  aid  of  love  ;  but  to  fuch  inftances  I  can  give  little 
credit. 

Emilius,  however,  may  now  retum  to  his  Sophia. Return 
His  underrtandin?  is  now  much  more  enlightened  than  from  his 
when  he  fet  out  on  his  travels.     He  is  now  acquainted  travels,  and 
with    feveral    forms    of  government,   their  advantages""""*^*' 
and  defefls,  ivlth  the  charafters  of  feveral  different  na- 
tions, and  with  the  effcdls  which   difference  in  circum- 
ftances may  be  expedled  to  produce  on  the  charailers 
of  nations.     He  has  even  been  fo  fortunate  as  to  get 
acquainted  ^vith  fome   perfons  of  merit  in  each  of  the 
countries  which  he  has  vifited.     With  thefe  advantages 
gained,  and  ivith  affeftion  unchanged  and  unabated,  he 
returns  to  his   Sophia.      After  having    made  him  ac- 
quainted with  the  languages,  the  natural  hiftory,  the 
government,    the  arts,    cufloms,    and  manners,    of    fo 
many  countries,   Emilius  eagerly  informs  me  that  the 
period  which  ^ve  had  deftined  for  our  travek  is  now  ex-  I 

pircd.     I  afk,  What  are  then  his  purpofes  for  life  r  He  ' 

replies,  that  he  is  fatisfied  with  the  circumilances  in 
which  nature  has  placed  him,  and  with  my  endeavours 
to.  render  him  independent  <in  fortune,  and  wilhes  only 
for  his  Sophia  to   be  happy.     After   giving  him  a  few 
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Education,  advices  for  ihe  regulation  of  his  coiiduft  in  life,  I  con- 
'""  V  du(5l  him  to  liis  Sophia,  and  behold  him  united  with  her 
in  marriage.  I  behold  him  happy  ;  with  affcdlionate 
gratitude  he  blelFes  me  as  the  author  of  liis  happinefs ; 
and  I  thus  receive  the  reward  of  all  the  pains  with 
which  1  have  conducted  his  education. 
Remarks.  Such  are  the  outlines  of  the  fyllem  of  education  pro- 

pofed  by  this  fiiigular  and  original  genius.  For  origi- 
nality of  thought,  alfcfting  fentiment,  enchanting  de- 
fcription,  and  bold  vehement  eloquence,  this  book  is 
one  of  the  noblell  pieces  of  compofition,  not  only  in 
the  French  language,  but  even  in  the  \vhole  compafs 
of  ancient  and  modern  literature.  The  irregularity  of 
his  method,  however,  renders  it  a  very  difficult  talk  to 
give  an  abridged  view  of  his  work.  He  conducts  his 
pupil,  indeed,  from  infancy  to  manhood  :  But  inllead 
of  being  barely  a  fyftem  of  education,  his  work  is  be- 
fides  a  treafure  of  moral  and  philoibphical  knowledge. 
He  has  chofen  a  path,  and  follows  it  from  the  bottom 
to  the  fummit  of  the  hill  :  yet  whenever  a  flower  ap- 
pears on  the  right  or  left  hand,  he  eagerly  lleps  afide 
to  pluck  it  ;  and  Ibmetimcs,  wlien  he  has  once  Hepped 
ailde,  a  new  objeft  catches  his  eye  and  feduces  him 
itill  farther.  Still,  however,  he  returns.  His  obfer- 
vations  are  in  many  places  loofely  thrown  together, 
and  many  tilings  are  introduced,  the  want  of  ^vhich 
would  by  no  means  have  injured  either  the  unity  or  the 
regularity  of  his  work.  If  we  attempt  to  re\iew  the 
principles  on  which  he  proceeds  in  reprobating  the  pre- 
valent modes  of  education,  and  pointing  out  a  new 
courie,  his  primary  and  leading  one  feems  to  be,  that 
jve  ought  to  watch  and  fecond  the  deiigns  of  nature, 
without  anticipating  her.  As  the  tree  bloflbms,  the 
flowers  blow,  and  the  fruit  ripens  at  a  certain  period  ; 
fo  there  is  a  time  fixed  in  the  order  of  nature  for  the 
fenfitive,  another  for  tlie  intellertual,  and  another  for 
the  moral  powers  of  man  to  dlfplay  tliemfelves.  We 
in  vain  attempt  to  teach  children  to  reafon  concerning 
truth  and  falfehood,  concerning  right  and  wrong,  before 
the  proper  period  arrive  :  We  only  confound  their  no- 
tions of  tilings,  and  load  their  memories  with  words 
without  meaning  ;  and  thus  prevent  both  their  reafon- 
ing  and  moral  powers  from  attaining  that  llrength  and 
acutenefs  of  W'hich  they  are  naturally  capable.  He  at- 
tempts to  trace  the  progrefs  of  nature,  and  to  mark  in 
tvhat  manner  ilxe  gradually  raifes  the  human  mind  to 
the  full  ufe  of  all  its  faculties.  Upon  the  obfervations 
which  he  has  made  in  tracing  the  gradual  progrefs  of 
the  powers  of  the  human  mhid  towards  maturity,  his 
iyftem  is  founded. 

As  it  is  impoflible  to  communicate  to  the  blind  any 
jurt  ideas  of  colours,  or  to  the  deaf  of  iounds  ;  fo  it 
mull  be  acknowledged,  that  we  cannot  poffibly  com- 
municate to  children  ideas  which  they  have  not  facul- 
ties to  comprehend.  It  they  are,  for  a  certain  period 
of  life,  merely  fenfitive  animals,  it  muft  be  folly  to  treat 
them  during  that  period  as  rational  and  moral  beings. 
But  is  it  a  truth  that  they  are,  during  any  part  of  life, 
guided  folely  by  inllindl,  and  capable  only  of  fenfation  } 
Or,  how  long  is  the  duration  of  that  period  ?  Has  na- 
ture unkindly  left  them  to  be,  till  ,the  age  of  twelve, 
the  prey  of  appetite  and  paflion  ?  So  far  are  the  fads 
of  which  we  have  had  occafion  to  take  notice,  concern- 
ing the  hiltory  of  infancy  and  childhood,  from  leading 
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to  futh  a  conclufion,  that   to  us   it  appears   undeniable  Education- 
that  children  begin  to  reafon  very  foon  after  their  en-         » 
trance  into  life.      When  the  material  -.vorld  firft   opens 
on  their  feufes,  they  are  ignorant  i-t  the  qualities  and 
relations  of  furrounding  objetls  :    tl^-.y  know  not,  for  ' 

inllance,  whether  the  candle  which  they  look  at  be  near 
or  at  a  difiance  ;  whether  the  fire  with  which  they  ar-; 
agreeably  warmed  may  alfo  affeft  them  wit!,  a  •.juioful 
fenfation.  But  they  remain  not  long  in  this  ftate  of 
ablolute  ignorance.  They  foon  appear  to  have  acquir- 
ed lome  ideas  of  the  qualities  and  relative  fltua'Ion  of 
bodies.  They  cannot,  however,  acquire  iUch  ideas, 
without  exerting  realoning  powers  in  ii  ccrtam  degree. 
Appearances  muft  be  compared,  and  tnftre  .ce:  draw^l, 
before  knowledge  can  he  gained.  It  is  not  lenfation 
alone  which  informs  us  of  the  relative  diilances  of  bo- 
dies ;  nor  can  fenfation  alone  teach  ui,  that  the  fame 
effefts  which  we  have  formerly  obferved  will  be  again 
produced  by  the  fame  caufe. 

But  if  children  appear  capable  of  reaforting  at  a  very 
early  period,  they  appear  alfo  to  be  at  a  very  early  pe- 
riod lubjeft  to  the  influence  of  the  pafl"ions  :  they  are 
angry  or  pleafed,  merry  or  fad,  friends  or  enemies, 
even  while  they  hang  at  the  bread  ;  inllead  of  being 
felfifli,  they  are  naturally  liberal  and  focial.  And  if 
we  oblerve  them  \vith  candid  attention,  we  will  find 
that  the  pafllons  do  not  difplay  themfelves  fooner  than 
the  moral  fenfe.  As  nature  has  wifely  ordered,  that  we 
Ihould  not  fee,  and  hear,  and  feel,  without  being  able 
to  compare  and  draw  inferences  from  our  perceptions  ; 
fo  it  is  a  no  lefs  certain  and  evident  law  of  nature,  that 
the  paffions  no  fooner  begin  to  agitate  the  human 
breail,  than  we  become  able  to  dillinguifli  the  beauty 
and  the  deformity  of  virtue  and  vice.  The  child  is  not 
only  capable  of  gratitude  and  attachment  to  the  perfon 
who  treats  him  with  kindnefs ;  he  is  alfo  capable  of 
diftinguirtiing  between  gratitude  and  ingratitude,  and 
of  viewing  each  with  proper  fentiments.  He  cries 
when  you  refufe  to  gratify  his  delires  •,  but  he  boldly 
infills  that  he  is  injured  when  you  ufe  him  cruelly  or 
unjullly.  It  is  indeed  impoifible  to  attend  to  the  con- 
dutl  of  children  during  infancy,  without  being  convin- 
ced that  they  are,  even  then,  capable  of  inoral  diltinc- 
tions.  So  little  are  they  acquainted  with  artificial  lan- 
guage, that  we  and  they  do  not  then  well  underiland 
each  other.  But  view  tiieir  aflions  ;  confider  thofe  figns 
by  which  nature  has  taught  them  to  expreis  themfelves. 
Our  limbs,  our  features,  and  our  feufes,  are  not  gradual- 
ly and  by  piecemeal  bellowed  as  we  advance  towards 
maturity  ;  the  intant  body  comes  not  into  the  world 
mutilated  or  defective  ;  why  then,  in  point  of  mental 
abilities,  fliould  we  be  for  a  while  brutes,  without  be- 
coramg  rational  and  moral  beings  till  the  fulnefs  of 
time  be  accompliihed  ?  All  the  differences  between  the 
phenomena  of  manhood  and  thofe  of  infancy  and  child- 
hood may  be  accounted  for,  if  we  only  reflect,  that 
when  cliildren  come  into  the  world,  they  are  totally  un- 
acquainted with  all  the  objects  around  them  ;  with  the 
appearances  of  nature,  and  the  inltitutions  of  fociety  ; 
that  they  are  fent  into  the  world  in  a  feeble  flate,  in 
order  that  the  helpleflViefs  occafioncd  by  their  ignorance 
may  attract  the  notice  and  gain  the  aifillance  of  thofe 
who  are  able  to  help  them  j  and  that  they  attain  not 
full  llrength  in  the  powers  cither  of  nund  or  body, 
4  B  nor 
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}.;i'.ication.  nor  a  fufficient  acquaintance  ivilh  nature,  witli  artifi- 
^f~~~  cial  language,  and  with  the  arts  and  iuiHtutions  of  fo- 
ciety,  till  they  arrive  at  manhood. 

Even  Roufleau,  notw-ithftar.ding  the  art  with  which 
he  lays  down  his  fyilem,  cannot  avoid  acknowledging 
indireftly,  on  feveral  occafions,  that  our  focial  difpo- 
lltions,  our  rational  and  our  moral  powers,  difplay 
themfelves  at  an  earlier  period  than  that  at  which  he 
wiihes  us  to  begin  the  cultivation  of  them. 

But  though  tlie  great  outhnes  of  his  fyRem  be  mere- 
ly theory,  unfupported  by  fafts,  nay  plainly  contra- 
dictory to  fads ;  yet  his  obfervations  on  the  improprie- 
ty or  abfurdity  of  the  prevalent  modes  of  education 
are  almoft  ahvays  juft,  and  many  of  the  particular  di- 
rections which  he  gives  for  the  conduifling  of  education 
are  very  -judicious.  He  is  often  fanciful,  and  often  de- 
viates from  the  common  road,  only  to  ihow  that  he  is 
able  to  walk  in  a  feparate  path.  Yet  why  Ihould  he 
be  oppofed  ivith  fo  much  virulence,  or  branded  mth  fo 
many  reproachful  epithets  ?  His  views  are  liberal  and 
cxtenlive  :  his  lieart  feems  to  have  glowed  with  bene- 
volence :  his  book  contains  much  oblervation  of  human 
aflions  ;  difplays  an  Intimate  acquaintance  \\-ith  the  m.o- 
tivcs  v;hich  fway  the  human  heart  ;  and  if  not  a  perfect 
fyilem  for  education,  is  yet  faperior  to  what  any  other 
writers  had  before  done  upon  tile  fubjeft.  It  is  furely 
true,  that  we  ourfelves  often  call  forth  e\i\  paffions  in 
the  breafts  of  children,  and  imprefs  them  with  bad  ha- 
bits :  it  is  no  lefs  true  that  we  put  books  in  their  hands, 
and  load  their  memory  with  words,  ^vhen  we  ought  ra- 
tiier  to  direifl  their  attention  to  things,  to  the  pheno- 
mena of  nature,  and  the  fimpleft  arts  of  life.  The  form 
in  which  he  has  chofen  to  communicate  his  fentiments 
on  the  fubjeft  of  education  renders  the  perufal  of  it 
more  pleafing,  and  his  precepts  more  plain,  than  they 
would  otherwife  have  been  :  it  is  nearly  that  dramatic 
form  ivith  which  we  are  fo  much  delighted  in  fome  of 
the  nobleif  compofitions  of  the  ancients. 

After  vie^ving  the  public  eflabliflmients  for  educa- 
tion which  exilfed  in  fome  of  the  moft  renoimed  flates 
of  antiquity  ;  and  after  liftenlng  to  the  fentiments  of 
the  experienced  Q^ulnflilian,  the  learned  Milton,  the 
judicious  I.ocke,  and  the  bold  fanciful  Roufleau,  on 
this  interefting  fubjeft  ;  it  may  now  be  proper  to  lay 
before  the  reader  our  oi\t\  fentiments  concerning  the 
education  of  youth  under  a  few  dillintl  heads. 

Indeed,  if  y;e  were  difpofed  to  give  abridgments  of  all 
the  books  which  have  been  written  on  the  fubjeft  of  edu- 
cation, or  even  to  hint  at  all  the  various  modes  ■which 
have  been  recommended  by  teachers  or  theorifts,  we 
might  fivell  this  article  to  an  amazing  fize  :  Nay,  were 
we  only  to  take  notice  of  the  many  elegant  and  fen- 
fible  ^vriters  who  have  of  late  endeavoured  to  call  the 
attention  of  the  public  to  this  fubjeft,  we  might  ex- 
tend it  to  an  immoderate  length.  A  Kames,  a  Prieft- 
ley,  a  Knox,  a  Madame  de  Slllery,  and  a  Berquin, 
mifflit  well  attract  and  fix  our  attention.  But  as, 
among  fuch  a  crowd  of  writers,  every  thing  advanced 
by  each  cannot  be  original  ;  and  even  of  thofe  things 
which  are  original,  only  a  certain,  and  that  perhaps 
even  a  moderate,  proportion,  can  be  juit  and  judicious  ; 
and  as  they  often  either  borroiv  from  one  another,  or 
at  leaft  agree  in  a  very  friendly  manner,  though  in  fome 
thin£;s  they  prcfefe   a  detcnmned   hoftility ;    tlierefore 
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we   (hall  content   ourfelves  with  having  taken  notice  of  I^''.iic,i?;on, 

four  of  the  moft  refpectable  writers  on  the  fubject.  v— ' 

In  prefcr.tiag  to  our  readers  the  refolt  of  our  omti 
obfervations  and  rctleftions,  we  fhall  throw  our  thoughts 
nearly  under  the  following  heads.  The  management  of 
children  from  their  birth  till  they  attain  the  age  of  five 
or  Cix  ;  from  that  period  till  the  age  of  puberty ;  and  from 
that  age  till  manhood  5  private  and  public  education  ;  re- 
ligion and  morals  ;  the  languages  ;  natural  philofophy  5 
the  education  of  people  of  rank  and  fortune  ;  education 
of  perfons  deligned  tor  a  mercantile  employment,  and 
for  the  other  humbler  occupations  in  active  life  not 
particularly  conneiled  with  literature  ;  education  of  the 
female  fex  ;  foreign  travel ;  knowledge  of  the  world  ; 
and  entrance  into  aftive  life.  We  do  not  pretend  to 
be  able  to  include  under  thefe  heads  every  thing  worthy 
of  notice  in  the  fubjefl  of  education:  but  under  thefe 
we  will  be  able  to  comprehend  almolt  ex'erv  thing  of 
importance  that  has  occurred  to  us  on  the  fubjeft. 

I.  On  the  Management  of  Infants  from  the  Time  of  their 
Birth  til/  they  attain  the  Age  of  five  or  fix. 

The  young  of  no  other  animal  comes  into  the 
world  In  fo  helplefs  a  ftate,  or  continues  fo  long  to 
need  afTiftance,  as  that  of  the  human  fpecies.  The 
calf,  the  lamb,  and  the  kid,  are  vigorous  and  live- 
ly at  the  inftant  of  their  birth ;  require  only,  for  a  very 
fhort  period,  nouriihment  and  protection  from  their  re- 
fpeftive  dams  ;  and  foon  attain  fuch  degrees  of  ftrength 
and  aiSlIvity  as  to  become  entirely  independent.  The 
infancy  of  the  oviparous  animals  is  not  of  longer  con- 
tinuance :  And,  Indeed,  whatever  department  of  the 
animal  world  we  may  choofe  to  furvey,  ive  ItiU  find  that 
no  fpecies  is  fubjeft  to  the  fame  fevere  laws  as  man 
during  t)ie  firft  period  of  life. 

Yet  the  character  and  the  views  of  man  are  fo  very 
different  from  thofe  of  the  other  animals,  that  a  more 
careful  attention  to  thele  may  perhaps  induce  us  to  re- 
gard thl;  feeming  leverlty  rather  as  an  initance  of  the 

peculiar  kindnefs  of  the  Author  of  nature.     From  every  m    "* 

'    ,,  .  ,  .  ,   ,       ,  1  .  ,  ,  ,  •^  Man  com- 

oblervation  xvmcn  has  been  Intlierto  made  on  the  powers  pared  to 

and  operations  of  the  Inferior  animals,  we  are  led  to  con-  other  ani. 
fider  them  as  guided  and  actuated  chiefly,  if  not  folely,  "'a'*'  '"  '■^- 
by  Inftinit,  appetite,  and  fenfation  :  their  xaews  extend  Ifj'^i  ^Z  '^^ 
not  beyond  the  prefent  moment  ;  nor  do  they  acquire  gf  fafancy. 
new  knowledge  or  prudence  as  they  advance  In  life. 
But  the  character  of  the  human  race  is  much  more  ex- 
alted. We  have  alfo  powers  and  organs  of  fenfation, 
inflinfts  and  appetites ;  but  thefe  are  the  moft  ignoble 
parts  of  our  nature  :  our  rational  faculties  and  moral 
poivers  elevate  us  above  the  brutes,  and  advance  us  to 
an  alliance  xvith  fuperlor  beings.  Thefe  rational  facul- 
ties and  moral  powers  render  us  capable  of  focial  life, 
of  artificial  language,  or  art,  of  fcience,  and  of  religion. 
Now,  were  one  of  the  fpecies  to  come  into  the  world 
ftill  grown,  poiTefled  of  that  bodily  ftrength  and  xigour 
ivhich  diftlnguilhes  manhood,  his  ignorance  ivould  ftill 
render  liim  inadequate  to  the  duties  of  life ;  nay, 
would  even  render  him  unable  to  procure  means  for  his 
fubfiftence  :  while  his  manly  appearance  would  deprive 
him  of  the  compaflion  and  benevolent  alTiftance  of 
others ;  and  his  ftrength  and  vigour  would  alfo  render 
him  lefs  docile  and  obedient  than  is  necdTary,  in  order 

that 
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Education.  tT:al  lie  may  receive  inftruftion  in  tlie  duties  and  arts 
' '  V  '  ot  lite.  Again,  were  the  period  ot  infancy  as  fhort  to 
the  human  Ipccies  as  to  the  other  animals ;  were  we 
to  be  no  longer  ilibjecled  to  a  parent's  authority,  or 
proteiSed  by  his  care,  than  the  bird  or  the  qundrviped  ; 
ive  Ihoidd  be  expofed  to  the  dangers  and  dltllculties  ot 
the  world  before  we  had  acquired  iutlicient  knowledge 
or  prudence  to  conduft  us  through  them,  before  we 
had  gained  any  acquaintance  with  the  ordinary  pheno- 
mena of  nature,  or  were  able  to  ufe  the  language  or 
praftifu  the  arts  of  men  in  a  focial  llite. 

Since  then,  it  is  by  the  benevolence  of  nature  that 
we  are  feeble  and  helplefs  at  our  entrance  into  life, 
and  that  our  progrefs  towards  maturity  is  (low  and 
gradual  ;  fince  nature  has  dellined  us  to  be  for  a  con- 
liderable  time  under  the  care  and  authority  of  our  pa- 
rents ;  and  fince  the  manner  in  which  we  are  managed 
during  that  early  part  of  life  has  fo  important  an  in- 
fluence on  our  future  charaCler  and  conduft  :  it  :s 
therefore  incumbent  on  parents  to  direft  that  tender- 
nefs,  which  they  naturally  feel  for  their  offspring,  in 
fuch  a  manner  as  to  fecond  the  views  of  nature. 

When  children  come  into  the  w'orld,  inftincl  direfts 
them  to  receive  nourifhment  from  the  brealf,  and 
to  claim  attention  to  their  pains  and  wants  by  crying. 
We  attend  to  their  figns,  and  ftrive  to  render  them  as 
eafy  as  we  can.  They  are  walhed,  clothed  with  fuch 
garments  as  we  think,  mod  fuitable,  and  fuckled  either 
by  their  mother  or  by  fome  other  woman  who  is  con- 
fidered  as  proper  for  the  purpo!e.  The  abfurd  mode 
of  fwaddling  up  infants  in  fuch  a  manner  as  to  confine 
them  almolt  from  all  motion,  and  leave  fcarce  a  limb  at 
liberty,  which  has  been  fo  often  exclaimed  againft  and 
reprefented  as  highly  injurious  to  the  fyrametry  and  vi- 
gour of  the  human  frame,  is  now  almoft  entirely  laid  a- 
lide  ;  and  therefore  we  need  not  raife  our  voice  againft 
it.  Still,  however,  there  are  certainly  too  many  pins 
and  bandages  ufed  in  the  drefs  of  infants  :  thefe  are  un- 
favourable to  the  circulation  of  the  blood,  impede  the 
groivth,  and  often  occafion  thofe  tears  and  that  peeviili- 
nefs  which  we  rafhly  attribute  to  the  natural  ill  humour 
of  the  poor  creatures.  Their  drefs  ought  to  be  loofe 
and  cool,  fo  as  to  prefs  hard  on  no  joint,  no  vein  nor 
mufcle  ;  and  to  leave  every  limb  at  liberty.  If  too 
heavy  and  clofe,  it  may  occafion  too  copious  a  perfpi- 
xation,  and  at  the  fame  time  confine  the  matter  perfpi- 
red  on  the  furface  of  the  Ikin  ;  than  which  nothing  can 
be  more  prejudicial  to  the  health  of  the  child.  It  may 
alfo,  however,  be  too  thin  and  cool ;  for  as  moderate 
warmth  is  neceflary  to  the  vegetation  of  plants  ;  fo  it  is 
no  lels  necelTary  for  promoting  the  growth  of  animals  : 
and,  therefore,  though  the  drefs  of  infants  ought  to  be 
loofe  and  eafy,  yet  ftill  it  fliould  be  moderately  ^varm. 

It  is  common  for  mothers  in  affluent  or  even  in 
comfortable  circumllances,  to  forego  the  pleafure  of 
•nurfing  their  own  children,  that  they  may  avoid  the  fa- 
tigues with  which  it  is  attended.  This  praftice  has 
long  prevailed  in  various  ages  and  among  various  na- 
tions :  it  has  been  often  reprobated  with  all  the  warmtli 
of  paffion,  and  all  the  vehemence  of  eloquence,  as  dillio- 
nourable,  inhuman,  contradidory  to  the  defifns  of 
nature,  and  deftruclive  of  natural  affcftion  :  yet  liill  it 
prevails  ;  fathers  and  mothers  are  ftill  equally  deaf  to 
the  voice  of  nature  and  the  declamations  of  philofo'- 
phcrs.,    Indeed,  in  a  luxurious  age,  fuch  a  praftice  may 
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be  naturally  c.xpc^Ttd  to  prevail.  In  fuoh  an  age,  they  ntIut»t-o:<. 
who  are  pollefled  of  opulence  generally  perluade  them-  • 
fclves,  that,  to  be  hnppv,  is  to  fpcnd  their  time  wholly 
amid  diverfions  and  aMUilemcnts,  without  dcfcending  to 
ufeful  induftry,  or  tj'oubling  themfelves  about  the  ordi- 
nary duties  of  life.  Intiuenced  by  fuch  notion':,  they 
think  it  proper  for  them  to  manage  their  family  affair-, 
and  to  nurfe  and  educate  their  children,  by  proxy  ;  nay, 
to  do  for  themfelves  )>othing  that  another  can  perform 
for  them.  It  is  vain  to  make  a  ferious  oppofition  to 
thefe  abfurd  notions  ;  the  falfe  views  of  happinefs,  the 
pride  and  the  indolence  produced  by  lu.vury,  will  ftill 
be  too  powerful  for  us.  We  muft  not  hope  to  per- 
fuade  the  mother,  that  tt>  receive  the  carcll'es,  to 
behold  the  fmiles,  and  to  mark  the  bodily  and  mental 
poners  of  her  child  in  their  gradual  progrefs  towards 
maturity,  would  be  more  than  a  fufllclent  compenfa- 
tion  for  all  the  fatigues  which  iTie  would  undergo  \;\ 
nurfing  and  watching  over  him  in  his  infant  years.  We 
need  not  mention,  that  the  mutual  affeftion  between  a 
mother  and  her  child,  which  is  partly  the  eftciS  of  in- 
ftinft,  depends  alfo,  in  no  inconfiderable  degree,  on 
the  child's  fpending  the  period  of  infancy  in  its  mo- 
ther's arms  ;  and  that  when  ftie  fubftitutes  another  in 
her  place,  the  child  naturally  transfers  its  affeftion  to 
the  perfon  who  performs  to  it  the  duties  of  a  mother. 
We  need  iK)t  urge  thefe,  nor  the  various  other  reafons 
which  feem  to  recommend  to  every  mother  the  province 
.  of  fuckling  her  own  children,  and  watching  over  their 
infant  years ;  for  we  will  either  not  be  heard,  or  be 
liftened  to  with  contempt.  Yet  we  may  venture  to  fug- 
geft,  that  if  the  infant  muft  be  committed  to  a  ftran- 
ger,  fome  degree  of  prudence  may  be  employed  in  le- 
lecting  the  perfon  to  whom  he  is  to  be  intrufted. 
Her  health,  her  temper,  and  her  manner  of  fpeaking, 
muft  be  attended  to.  A  number  of  other  qualifica- 
tion are  alfo  to  be  required  in  a  nurfe  :  but  it  Ss  rather 
the  bulinefs  of  the  phyfician  to  give  direftions  with  re- 
gard to  thefe.  If  her  habit  of  body  be  any  way  un- 
healthy, the  conftitution  of  the  infant  that  fucks  her 
milk  cannot  but  be  injured  :  if  her  temper  be  rough  or 
peeviffi,  the  helplefs  child  fubjefted  to  her  power  will 
be  often  harfhly  treated  ;  its  fpirit  will  be  broken,  and 
its  temper  foured  :  if  her  pronunciation  be  inarticulate 
or  too  rapid,  the  child  may  acquire  a  bad  habit  when 
it  firft  begins  to  exert  its  vocal  organs,  which  ^vfll  not 
be  eafily  corrected.  49 

In  the  milder  feafons  of  the  year,  infants  ought  to  Inlnence  of 
be  frequently   carried  abroad.     Not  only  is  the  open"'"'!"^"' 
air  favourable  to  health,  but  the   freflinefs,  the  t'eau-"^'",  *'^'^j^. 
ty,  the  variety,  and   the   lively  colours  of  the  Scenes  iitij,  ^nj 
of  nature,  have  the  happieft  effefts  on  the  temper,  and  difpofitions. 
have   even  a  tendency  to   enliven  and  in^^gorate  the 
powers  of  the  mind.     At  this  period,  the  faculties  of 
the    underftanding    and    the  difpofitionS'  of   the  heart 
generally   acquire  that  particular  bias,    and  thofe  di- 
rtinguifliing  features,  which  charafterize  the  individual 
during  the  future    part  of  his  life,  as  quick  or  dull, 
tnild  or  pafiionate  ;  and  which,  though   they  be  gene- 
rally  attributed    to    the  original  conformation  of  the 
mind  by  the  hand  of  nature,  vet  are  o^ving  rather  to 
the    cirrumftances   in  \vhioh  Ave    are  placed,   and  the 
manner  in  which  we  are   treated,  during  the  firft  part 
of  life. 

When  children  begin  to  walk,  our  fondnefs  difpofes 
4  B  2  us 
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EJucation.  us  to  adopt  many  expedients  to  aflifl;  them.  But  thefe 
^'—-v~—'  item  lo  be  improper.  It  is  enough  for  us  to  watch 
over  tiiem  fo  as  to  guard  them  from  any  danger  ^vhich 
they  migiu  cihen\ifc  incur  by  tlieir  firlt  attempts  to 
move  about.  Thole  who  advife  us  not  to  be  too  an- 
-xious  to  preferve  children  from  thofe  llight  hurts  to 
which  thiy  are  e.Npofcd  from  their  difpolition  to  afti- 
vity.  before  they  have  acquired  futhcient  ftrength  or 
caution,  certainly  give  a  judicious  piece  of  advice 
wliich  ou,,'iiC  to  DC  liltened  to.  By  being  too  atten- 
tive to  them,  we  teach  them  to  be  carelefs  of  them- 
fcK-es ;  by  ieeming  to  regard  every  little  accident 
ivhich  befals  them  as  a  moil  dreadfi.il  calamity,  we  in- 
fpire  tiiem  with  timidity,  and  prevent  them  from  ac- 
(juirmg  manly  fortitude.  When  children  begin  to  lifp 
oui  a  few  words  or  fyllabks,  the  pleafure  which  we 
feel  at  hearing  them  aim  at  the  ufe  of  our  language, 
difpofes  us  to  lillen  to  them  \vith  fuch  attention  as  to 
reheve  them  from  the  neceflity  of  learning  an  open 
di^Hiift  articulation.  Thus  we  teach  them  to  exprefs 
themfeJves  in  a  rapid,  indijHncl,  and  hefitating  man- 
ner, which  we  often  find  it  ditficult,  fometimes  even 
impoflible,  to  corred,  when  they  are  farther  advanced. 
Would  we  teach  them  a  plain  diftiniit  articulation, 
we  ought  not  only,  to  fpeak  plainly  and  dillindly  in 
their  prefence,  but  alfo  to  difregard  their  queftions  and 
requells,  if  not  exprelTed  witli  all  the  opennefs  and 
diliindnefs  of  pronunciation  of  which  they  are  ca- 
pable. 

Man  is  naturally  an  imitative  animal.  Scarce  any 
of  our  natural  difpoiitions  is  difplayed  at  an  earlier  pe- 
riod than  our  difpofition  to  imitation.  Children's 
firlt  amufements  are  dramatic  performances,  imitative 
of  the  arts  and  atlions  of  men.  This  is  one  proof 
among  others,  that  even  In  infancy  our  reasoning  fa- 
culties begin  to  difplay  themfelves ;  for  we  cannot 
agree  w-kh  fome  philofophers  that  children  are  atluat- 
ed  and  guided  folely  by  inftinft  in  their  attempts  at 
imitation. 

However  that  be,  the  happielf  ufe  might  be  made 
of  this  principle  wluch  difcovers  itfelf  fo  early  in  the 
infant  mind.  Whatever  you  wilh  the  child  to  acquire, 
do  in  his  prefence  in  fuch  a  manner  as  to  tempt  him 
to  imitate  you.  Thus,  without  fouring  his  mind  by 
rcilraint  during  this  gay  innocent  period  of  life,  you 
may  begin  even  now  to  cultivate  his  natural  powers. 
Were  it  impolTible  at  this  time  to  communicate^  any 
inftruftiou  to  the  boy,  without  banilhing  that  fpright- 
ly  gaiety  which  naturally  dirtinguillies  this  happy  age, 
it  woidd  be  beil  to  think  only  how  he  might  lofe  his 
time  in  the  leaft  difadvantageous  manner.  But  tliis 
is  far  from  being  neceifary.  Even  now  the  little  crea- 
ture is  difpofcd  to  imitation,  is  capable  of  emulation, 
and  feels  a  defire  to  pleafe  thofe  v.hofe  kindnefs  has 
gained  his  affection.  Even  now  his  fentiments  and 
*  conduit  may  be  influenced  by  rewards  when  prudently 

beftowed,  and  by  punilhments  when  judicioufly  in- 
flided.  WTiy  theVi  fhould  we  hefitate  to  govern  him 
by  the  fame  principles,  by  which  the  laws  of  God  and 
fociety  affert  their  influence  on  oiu:  own  fentiments 
and  conduft  ?  Indeed,  the  imprudent  manner  in  which 
children  are  too  generally  managed  at  this  early  period, 
would  almoft  tempt  us  to  think  it  impoflible  to  inflruil 
them,  as  yet,  without  injuring  both  their  abilities  and 
difpoiitions.    But  this  is  owing  folely  to  the  careleiTnefs, 


ftupidity,  or  capricious  conduft  of  thofe  under  whofe  E.Uication. 
care  they  are  placed,  v        ' 

Is  implicit  obedience  to  be  exafled  of  children  ?  and  ,  ^° 
at  what  period  of  life  rtiould  we  begin  to  enforce  it  ?„.i,ether 
As  children  appear  to  be  capable  both  of  reafoning  andaul  when, 
of  moral  dillinftions  at  a  very  early  age  ;  and  as  thcytobeex.iCl- 
arc  fo  weak,  fo  inexperienced,  fo  ignorant  of  the"*- 
powers  of  furrounding  bodies,  and  of  the  language, 
inllitutions,  and  arts  of  men,-  as  to  be  incapable  of 
fupporting  or  condudting  themlelves  without  direc- 
tion or  allillance  ;  it  leems  therefore  proper  that  they 
be  required  even  to  lubmit  to  authority.  To  the  ne- 
cellity  of  nature  both  they  and  we  muil  on  many  or- 
caiions  lubmit.  But  if  the  will  of  a  parent  or  tutor 
be  always  found  Icarce  lefs  unalterable  than  the  ne- 
ceflity of  nature,  it  will  always  meet  with  the  fame 
relptCfful  lubmitiive  resignation.  It  may  not  perliaps 
be  always  proper  to  explain  to  children  the  realons 
for  which  we  require  their  obedience  :  becaufe,  as  the 
range  of  their  ideas  is  much  lels  extenfive  than  ours  ; 
as  they  do  not  ivell  underifand  our  language,  or  com- 
prehend our  modes  of  reafoning  j  and  as  they  are  now 
and  then  under  the  influence  of  paffion  and  caprice,  as 
well  as  people  who  are  farther  advanced  in  life  ;  we 
are  therefore  likely  to  fail  in  making  them  compre- 
hend our  reafons,  or  in  convincing  them  that  they 
are  well  grounded.  And  as  it  is  proper  to  e.vadl  obe- 
dience of  children  ;  lo  we  fliould  begiix  to  require  it  as 
foon  as  they  become  capable  of  any  confiderable  degree 
of  aftivity.  Yet  we  mull  not  confine  them  like  flaves, 
ivithout  allowing  them  to  ipeak,  to  look,  or  to  move, 
but  as  we  give  the  word.  By  luch  treatment  we  could 
e.xpeft  only  to  render  them  peevilh  and  capricious.  It 
will  be  enough,  at  firft.  If  ^ve  let  them  knoiv  that  obe- 
dience is  to  be  exafted  ;  and  if  we  rellrain  them  only 
where,  if  left  at  liberty,  they  would  be  e.vpofed  to  im- 
minent danger. 

If  then,  at  fo  early  a  time  of  life  as  before  the  age  of 
five  or  fix.  It  Is  poflible  to  render  clilldren  obedient, 
and  to  communicate  to  them  inflrudlon  ;  what  arts, 
or  what  learning,  ought  wc  to  teach  them  at  that  pe- 
riod ? 

eaiy  matter.     It  leems  at 

whether  we  ought  yet  to  initiate  them  in  letters.  But 
as  their  apprehenfion  is  now  quick,  ar:d  their  memory 
pretty  tenacious,  there  cannot  be  a  more  favourable 
time  for  this  very  purpofe.  As  foon  as  they  are  ca- 
pable of  a  diftinft  articulation,  and  fcem  to  poflefs  any 
power  of  attention,  we  may  with  the  greatefl  propriety 
begin  to  teach  them  the  alphabet.  The  motl  artful, 
alluring  methods  may  be  adopted  to  render  the  horn- 
book agreeable  ;  or  we  may  ufe  the  voice  ot  autliority, 
and  command  attention  for  a  few  irdnutes  ;  but  no 
harfhnefs,  no  feverlty,  and  fcarce  any  reftrpJnt.  At  the 
fame  time,  it  will  be  proper  to  allow  the  little  creatures 
to  run  much  about  In  the  open  air,  to  exercile  their 
limbs,  and  to  cultivate  thofe  foci?.l  difpofitions  which 
already  begin  to  appear,  by  playing  with  their  e- 
quals. 

Such  are  the  thoughts  which  have  fuggefted  themi 
felves  to  us  concerning  the  management  of  children  in 
mere  infancy.  M'hat  an  amiable  little  creature  v/ould  the 
boy  or  girl  be,  who  were  brought  up  in  a  manner  not 
inconfiflent  with  the  fpirit  of  thefe  few  hints  ?  Behold 
him  healthy  and  vigorous,  mild,  fprightly,  and  cheer- 
ful :. 


To  give  a  proper  anfwer  to  tliis   queltion.  Is  na 
It  feems  at   firlt   diflicult   to   determine. 
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Erfiic:ition.  ful :  He  is  rubmilTive  and  decile,  yet  not  dull  or  timid  j 
>  he  apjiears  capable  of  love,   of  pity,  and   of  gratitude. 

His  rajnd  is  hitherto,  honever,  alinoll  wholly  unin- 
formed :  he  is  acquainted  but  with  a  few  of  the  objcrts 
around  him ;  and  knows  but  little  of  the  language, 
manners,  and  inllitutions  of  men  :  but  he  feels  the  im- 
pulfe  of  an  ardent  curiolity,  and  all  the  powers  of  his 
mind  are  alive  and  adive. 

11.  On  the  Management  of  Children  between  the  ^qe  of 
five  or  fix  and  the  Age  of  Pubernj. 

At  this  period  it  may  be   proper,  not  only  to  exaft 
obedience,  and   to   call   the  child's  attention  for  a  few 
minutes   now  and   tlien  to   thofe  things  of  which   the 
knowledge   is  likely  to  be  afterwards   ufeful   to   him  : 
but  \ve  may  no\v  venture  to  require   of  him   a  regular 
Heady    application,    during    a    certain    portion  of  his 
time,  to  fuch  things  as  we  wilh  him  to   learn.      Before 
this  time  it  would  have  been  wrong  to  confine   his  at- 
tention   to   any  particular  talk.     The    attempt  could 
have  produced  no   other  effefl  than  to   deifroy  his   na- 
tural gaiety  and  cheerfulnefs,  to  blunt  the  natural  quick- 
nefs  of  his  powers  of  apprehenlion,  and  to  render   hate- 
ful that    which  you  %vilhed    him    to    acquire.     Now, 
however,  the  cafe  is  fomewliat  different  :  The  child  is 
tiot  yet  lenfible  of  the  advantages  which  he  may  derive 
from    learning  to  read,   for  inllance  ;  or  even  though 
he   were   able  to  forefce  all  the  advantages  which  he 
will  obtain  by  iliill  in  the  art  of  reading  through  the 
courie  of  life  ;  yet  is  it  the  chara'ler  of  human  nature, 
at  every  ftage  of  life,  to  be  fo  much  influenced   by  pre- 
fent  obiefts  in    preference    to    future   views,  that   the 
lenfe  ol  its  utility  alone  would  not  be  fufficient  to   in- 
duce him  to  apply  to  it.      Even  at  the   age   of  i  2,  of 
:o,  of  50  J  nay,  in  extreme  old  age,  when  reafon  is  be- 
come very  perfpicacious,  and  the  pallions  are   mortifi- 
ed ;  IfiU  we  are   unable  to   regulate  our  conduct  folcly 
by  vieis'S  of  utility.      Nothing  could   be   more  abliird, 
tjierefore,  than  to  permit  the  child  to  fpend  his  time 
ia  loolifli  tricks,    or  in  idlenels,    till  views  of   utility 
;hould  prompt  him  to  fpend  it  in  a   different  manner. 
No  ;  let  us  begin  early  to  habituate  him  to    applica- 
tion and  to  th-e  induftrious  exertion  of  his  powers.      Ey 
endowing  him  ■with  powers  of  aftivity  and   apprehen- 
iion,    and    rendering  him  capable  of  purfuing  with  a 
Heady  eye  thofe  objects  wh.ich  attraft   his   defires,  na- 
ture plainly  points  out  to  us  in  what  manner  we  ought 
to  cultivate    his  earlier  years.      Befides,  we  can  com- 
mand his  obedience,  we  can  awaken   his   curiofitv,  we 
.     can  roule  his  emulation,  we  can  gain   his  affection,  we 
can  call  forth  his  natural   dilpofition   to   imitation,  and 
we  can  influence  his  mind  by  the   hope  of  reward  and 
the  fear  of  punifliment.    When  we  have  fo  many  means 
of  eltablifliing  our  authority  over  the   mind  of  the    boy 
without  tyranny  or  ufurpation  ;  it  cannot  furely  be  dif- 
ficult, if  we   are   capable   of  any  moderation  and  pru- 
dence, to  cultivate  his  powers,   by  making   him  begin 
at  this  period  to  give  regular   application  to  iomething 
that  may  afterwards  be  ufeful. 

And  if  the  boy  mult  noiv  begin  to  dedicate  feme 
portion  of  his  time  regularly  to  a  certain  talk,  what 
talk  %vill  be  molt  fuitable  ?  Even  that  to  which  children 
are  ufually  firlt  required   to   apply  ;  continue  teaching 

leamtatthehim  to  read..    Be  not  afraid  that  his  abilities  will  fuller 
fame  tiaic. 


[     5^5     ] 
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from  an  attention  to  Ixioks  at  fo  early  an  ago.     Say  not  THuration. 
that  it  is  folly  to  teacli  him  words  before  he  liuve  gain-  —— v— ^ 
ed  a  knowledge  of  things.     It  is  neccffan,-,  it  is  the  de- 
fign  of  nature,  that  he  Ihould  be  employed  in  acquiring 
a  knowledge  of  things,  and  gaining  an  acquaintance  with 
the  vocal  and  written  figns  by  which   we  denote  them, 
at  the  lame  time.     Thefe    are  intimately   connertcd  ; 
the  one  leads  to  the  other.     VN'hen  you  view  anv  ob- 
ject, you  attempt  to  give  it  a  name,  or  feck  to  learn 
the  name  by  which  men  have  agreed  to   diftinguilh  it  : 
m  the  fame  manner,  when  the  names  of  fubllances  or 
of  quahties  are  communicated  to  us,  we  are  dcliroiis  of 
knowing  what  they  fignify.     At   the    fame    thne,    fo 
impertecit  is  the  knowledge  of  nature  which  children 
can  acquire  from  their  own  unafTilled   obfervation,  that 
they  mult  have  frcr|ucnt  recourfe  to  our   afliitance  be- 
fore they  can  form  any  diftincl  notions  of  thofe  objefts 
and  fcenes  which  they  behold.      Indeed  language  can- 
not   be    taught,  withciit  teaching  that  it  is   merely  a 
fyltem  of  figns,  and    explaining  what  each    particular 
fign  is  defigued  to  fignify.     If,  therefore,  language  is 
not    only  neceffary  for  facilitating  the  mutual    intcr- 
courfe  of  men,  but  is  even   ufeful  for  enabling  us  to 
obtain  fome  knowledge  of  external  nature,  and  if  the 
knowledge  of  language  has  a  natural  tendency  to  ad- 
vance our  knowledge  of  things  ;  to  acquaint  ourfelves 
with  it  mult  therefore  be  regarded  as  an  objeit  of  the 
highelt  importance  :  it  mull  alfo  be  regarded  as  one  of 
the  firlt  objefts  to  which  we  ought  to  dircil  the  atten- 
tion  of    children.     But  the  very  fame  reafons  which 
prove  the  propriety  of  making  children  acquainted  with 
thofe  artificial  vocal  figns  which  we  ufe  to  cxprefs   our 
ideas   of  things,  prove   alfo  the   propriety  of  teaching 
them  thole  other  figns  by  ^vhich   we  exprefs  thefe   in 
writing.     It  is  pollible  indeed,  nay  it  frequently  hap- 
pens, that  we  attempt  to  inftruft  children   in  language 
in  lo  improper  a  manner  as  to   confound  their  notions 
ot  things,    and    to    prevent    their    intelleftual  powers 
from  making  that  improvement  of  ivhich   they  are  na- 
turally capable  ;  but   it  is  alfo  polTible  to  initiate  them 
m  the  art  of  reading,  and  in  the  knowledge  of  lan- 
guage, with   better  aufpices  and  happier  effects.     The 
knov,  ledge  of  language  may  be   confidered  as  the  key 
by  which  we  obtain  accefs  to   all   the  itores  of  natural 
and  moral  knowledge.  ,j 

Though  we  now  agree  to  confine  our  pupil  to  a  ccr- Confine- 
tain  talk,  and  have  determined  that  his  firlt  tafk  Ihall  be  7"^"'.  how- 
to  learn  to  read  ;  yet  we  do  not  mean  to  require  that  '^'  Pfp"'' 
he  be  confined  to  this  talk  during  the  greatcll  part  of 
the  day,  or  that  his  attention  be  i'erioully  direded  to  no 
other  objeft.  To  fubjett  him  to  too  fevere  reltraint 
would  produce  the  molt  unfavourabk  effefts  on  his  ge- 
nius, his  temper,  and  his  difpofitions.  It  is  in  conlc- 
quence  of  the  injudicious  management  of  children,  while 
they  .-ire  fomctimcs  fiiffered  to  run  riot,  and  at  other 
times  cruelly  confined  like  prifoners  or  llaves  j  it  is  in 
confequence  of  this,  that  we  behold  fo  many  inllanccs 
of  peeN-ilhnefs,  caprice,  and  invincible  avcrlion  to  all 
fcrious  application  at  this  period  of  life.  But  ^verc  a 
due  medium  obferved,.  were  rdlraint  duly  tempered 
with  hberty  and  indulgence,  nothing  would  be  more 
eaiy  than  to  difjiofe  children  to  cheerful  obedience, 
— 1  ..-   communicate  to  them  inftrudion  at  this 


and  to 


age. 


That  part  of  their  time   which   they  are   left  to  enjoy 
at  liberty,  they  naturally  dedicate  to  their  little  fports; . 

The. 
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Ediic-,it:o:i.  The  favourite  fpoits  of  boys  are  generally  aftive  ;  thofe 
^"-"v— —  ot  girls,  ledcntary.  Of  each  \\e  may  take  advantage, 
to  prepare  them  for  the  future  employments  of  life. 
However,  neither  are  the  amufemcnts  of  boys  invari- 
ably aftive,  nor  thofe  of  girls  always  fedentary  ;  for 
as  yet,  the  manners  and  difpoiitions  of  the  two  fexes 
are  dillinguilhed  rather  by  habit  or  accident  than  by 
nature.  The  dilpofition  to  activity  ivhich  charaSer- 
izes  children,  is  no  Icls  favourable  to  health  than  to 
their  improvement  in  knowledge  and  prudence  ;  their 
adive  Iports  hav;  a  tendency  to  promote  their  growth 
and  add  new  vigour  to  their  limbs.  Perhaps,  even  at 
this  time,  children  mi^ht  be  enticed  to  learn  the  ele- 
ments of  natural  philofophy  and  natural  hiftory  amid 
their  amufemcnts  and  fports.  Birds,  buttertlies,  dog?, 
and  other  animals,  are  now  favourite  objects  of  their 
care  ;  their  curiofity  is  powerfully  roufed  by  the  ap- 
pearance of  any  ftrange  objei:!  ;  and  many  of  the  fim- 
pleft  experiments  of  natural  philofophy  are  fo  pleaflng, 
that  they  cannot  fail  to  attraft  the  attention  even  of 
thofe  wlia  are  lead  under  the  influence  of  curiofity. 
Yet  it  would  be  improper  to  infift  on  their  attention 
to  thefe  things  as  a  talk  :  If  we  can  make  them  regard 
them  as  amufements,  It  will  be  ^vell ;  If  not,  we  mud 
defer  them  to  fome  happier  feafon.  They  might  alio, 
by  proper  management,  be  led  to  acquire  fome  iliill  in 
the  arts.  They  build  mimic  houfes,  and  fill  them  \vith 
iuitable  furniture  ;  they  conllruft  little  boats,  and  fail 
them  ;  they  will  fence-in  little  gardens,  and  cultivate 
them  ;  and  we  even  fee  them  imitate  all  the  labours 
of  the  hufbandman.  Such  is  the  pleafure  which  man 
naturally  feels  In  exerting  his  powers,  and  In  afting 
with  defign.  Let  us  encourage  this  difpofition.  Thefe 
are  the  moft  fultable   amufements  in   ^vhIch  they  can 

S3         « 
What  books 
moft  pfo- 


As  the  boy's  attention  to  literary  objefts  is  flill  fup- 
poied  to   be   continued,  he   will   foon   be  able  to  read 


with  fome  correftnefs  and  facility.  It  becomes  an  ob- 
jeft  of  importance,  and  of  no  fmall  difficulty,  to  deter- 
mine what  books  are  to  be  put  Into  his  hands,  and  in 
what  manner  his  literary  education  Is  to  be  condufted. 
After  the  child  Is  made  acquainted  with  the  names 
and  poivers  of  the  letters,  with  their  combination  into 
lyllables,  and  with  the  combination  of  thefe  again  Into 
is'ords,  fo  that  4ie  can  read  ^vith  tolerable  facility  ;  it 
will  be  proper  that  the  pieces  of  reading  which  are- 
put  Into  his  hands  be  fuch  as  are  defcriptlve  of  the  ac- 
tions of  men,  of  the  fcenes  of  external  nature,  and  of 
the  forms  and  charafters  of  animals.  With  thefe  he  Is 
already  In  fome  degree  acquainted  •,  thefe  are  the  ob- 
jefts  of  his  daily  attention  ;  beyond  them  the  range  of 
his  ideas  does  not  yet  extend  ;  and  therefore  other 
fubjeds  will  be  likely  to  render  his  talk  difagreeable  to 
him.  Befides,  our  -  prefent  objeil  Is  to  teach  him 
ivords  :  In  order  to  teach  him  words,  we  mull  let  him 
know  their  fignificatlon  ;  but  till  he  have  acquired  a 
very  conllderable  knowledge  of  language,  till  he  have 
gained  a  rich  fund  of  fimple  ideas,  It  will  be  impollible 
for  him  to  read  or  to  hear  with  underllanding  on  any 
other  fubjeft  but  thefe.  And  let  us  not  as  yet  be  par- 
ticularly anxious  to  communicate  to  him  religious  or 
moral  Inftruclion,  otherwife  than  by  our  example,  and 
by  caufmg  him  to  aft  In  fuch  a  manner  as  we  think 
moft  proper.  Our  great  bufinefs  at  prefent  Is,  to 
jnake  him  acquainted  with  our  language,  and  to  teach 
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him  in  what  manner  we  ufe  it  to  exprcfs  our  ideas,  EiIu-jiIdti. 
By  his  own  obfcrvatlon,  and  by  our  inftruilion,  he  v 
will  foon  become  capable  of  comprehending  all  that 
we  with  to  communicate  :  But  let  us  not  be  too  hally  ; 
the  boy  cannot  long  view  the  attlons  of  mankind,  and 
obferve  the  economy  of  the  animal  and  the  vegetable 
world,  without  becoming  capable  of  receiving  both 
religious  and  moral  Inftrudion  when  judlcloully  com- 
muTiicated.  -. 

As  ioon  as  the  pupil  can  read  and  fpell  with  tolcra-Wiiung. 
hie  facility,  and  has  acquired  iutliclent  llrength  of 
arm  and  fingers  to  hold  a  pen,  it  may  be  proper  to 
initiate  him  In  the  art  of  writing.  If  this  art  Is  not 
made  difagreeable  by  the  manner  in  which  his  applica- 
tion to  It  Is  required,  he  will  learn  It  without  dllh- 
cuity.  Children's  natural  difpofition  to  imitate,  parti- 
cularly whatever  depends  on  manual  operation,  renders 
this  art  peculiarly  eafy  and  plealing  to  them,  when 
they  are  not  harlhly  forced  to  apply  to  It,  nor  luftered 
to  get  Into  a  habit  of  performing  their  tafk  with  halle 
and  negligence. 

It  requires  indeed  the  moft  cautious  prudence,  the Reflraint.' 
nicell  delicacy,  and  the  moft  artful  addrefs,  to  prevail 
with  children  to  give  a  cheerful  and  attentive  applica- 
tion to  any  appointed  talk.  If  you  are  too  llern  and 
rigid  in  enforcing  application,  you  may  feemingly  ob- 
tain your  objeft  :  the  child  fits  motionlels,  and  fixes 
his  eye  on  his  book  or  copy  •,  but  his  attention  you 
cannot  command  ;  his  mind  Is  beyond  your  reach,  and 
can  elude  your  tyranny  ;  it  wanders  from  the  prefent 
objefls,  and  flies  with  pleafure  to  thofe  fcenes  and  ob- 
jefts  In  which  it  has  found  delight.  Thus  you  are  dif- 
appolnted  of  your  purpofe  ;  and,  befides,  infpire  the 
child  with  fuch  averfion  both  to  you  and  to  thofe  objeds 
to  which  you  wifli  him  to  apply,  that  perhaps  at  no 
future  period  will  he  vie^v•  learning  otherivlfe  than  ^vith 
dlfguft._  _  _  s5 

Again,  gentlenefs,  and  the  arts  of  Infinuation,  ivill  Gentleuefs, 
not  always  be  fuccefsful.  If  you  permit  the  child  to 
apply  juft  when  he  pleafes  ;  If  you  liften  readily  to  all 
his  pretences  and  excufes  ;  in  ihort,  if  you  feem  to 
confider  learning  as  a  matter  not  of  the  higheft  Im- 
portance, and  treat  him  with  kindnefs  while  he  pays 
but  little  attention  and  makes  but  flo^v  progrefs  ;  the 
confequences  of  your  behaving  to  him  In  this  manner 
will  be  fcarce  lefs  unfavourable  than  thofe  which  at- 
tend impnident  and  unreafonablc  feverity.  It  is,  how- 
ever, fcarce  poflible  to  give  particular  direfllons  how  to 
tr^at  children  fo  as  to  allure  them  to  learning,  and  at 
the  fame  time  to  command  their  ferlous  attention. 
But  the  prudent  and  affedlionate  parent  and  the  judi- 
cious tutor  will  not  always  be  unluccefsful ;  fince  there 
are  fo  many  circumftances  In  the  condition  of  children, 
and  fo  many  principles  In  their  nature,  which  lubjecl 
them  to  our  will.  ^. 

The  principles  of  arithmetic  ought  to  make  a  part  Aritlinie- 
in  the  boy's  education  as  foon  as  his  reafoiiing  powers  tic. 
appear  to  have  attained  fuch  llrength  and  quicknefs 
that  he  will  be  able  to  comprehend  them.  Arithme- 
tic affords  more  exerclfe  to  the  reafoning  powers  of 
the  mind  than  any  other  of  thofe  branches  of  learning 
to  which  we  apply  in  our  earlier  years :  and  if  the  child's 
attention  be  diretled  to  It  at  a  proper  period.  If  he  be 
allowed  to  proceed  (lowly,  and  if  care  be  taken  to  make 
him  comprehend  fully  the  principles  upon  which  each 
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particular  cperation   proceeds,  it  vAW  contribute  much 
'  to  iacrca!e  the  rtrcngth  and  the  acutensfsof  the  powers 
of  his  uiiderltanding. 

Where  the  learned  languages  are  regarded  as  an  oh- 
jeft  worthy  of  attention,  the  boy  is  generally  initiated 
in  them  about  this  time,  or  perhaps  earlier.  We  have 
refervcd  to  a  feparate  head  the  arguments  which  occur 
to  us  for  and  againit  the  praiilice  of  inl'rufling  chil- 
dren in  the  dead  languages ;  and  Ihall  therefore  only 
obferve  in  this  place,  that  the  lludy  of  tlicra  ougVit  not 
to  engrofs  the  learner's  attention  fo  entirely  as  to  ex- 
clude other  parts  of  education. 

From  arithmetic  our  pupil  may  proceed  to  the  prac- 
tical branches  of  the  mathematics :  And  in  all  of  thefc, 
as  \vell  as  in  every  oth.er  branch  of  learning,  i\hat  you 
teach  him  will  be  bell  remembered  and  molt  thorough- 
ly underllood,  if  yoa  afford  him  a  few  opportunities  of 
applying  his  lelTons  to  real  ufe  in  life.  Geometry  and 
geography  are  two  moll  important  branches  of  educa- 
tion ;  but  are  often  taught  in  fuch  a  manner,  that  no 
real  benefit  is  derived  from  the  knowledge  of  them.  The 
means  which  Rouffeau  propofes  for  initiating  young 
people  in  thefe  and  in  feveral  other  of  the  arts  and 
fciences  are  excellent;  and  if  judicioufly  applied,  could 
hardly  fail  of  fuccefs. 

While  boys  are  engaged  in  thefe  and  in  the  lan- 
guages, they  may  alfo  attend  to  and  cultivate  the  bo- 
dily exerciles ;  fuch  as  dancing,  fencing,  and  horle- 
manfhip.  Each  of  thefe  exercifes  is  almoft  abfolutelv 
neceffary  for  one  %vho  is  defigned  to  have  intercourfe 
with  the  world  ;  and  befides,  they  have  a  tendency  to 
render  the  powers  of  the  body  aCfive  and  vigorous, 
and  even  to  add  new  courage  and  firmnefs  to  the 
mind. 

When  our  ptipil  has  acquired  fome  kno\vledge  of 
-his  own  and  of  the  learned  languages,  has  gained 
fome  fkill  in  the  principles  of  arithmetic  and  of  prac- 
tical mathematics,  and  has  received  fome  inl1rucT;ion 
in  the  principles  of  morality  and  religion,  or  even  be- 
fore this  time,  it  ^vill  be  proper  to  begin  him  to  the 
praftice  of  compofition.  Themes,  verlions,  and  let- 
ters, the  firfl  exercifes  in  compofition  Avhich  the  boy  is 
ufually  required  to  perform,  none  of  them  feems  hap- 
pily calculated  for  leading  him  to  increafe  his  know- 
ledge, or  to  acquire  the  power  of  expreffing  himfelf 
with  eafe  and  elegance.  Without  enlarging  on  the 
impropriety  or  abfurdity  of  thefe  exercifes,  we  will 
venture  to  propofe  fomething  different,  which  ne  can- 
not help  thinking  would  conduce  more  effeftually  to 
the  end  in  vie«-.  It  has  been  already  obferved,  that 
the  curiofity  of  children  is  amazingly  eager  and  aflive, 
and  that  every  new  objeft  powerfully  attradls  their  re- 
gard :  but  they  cannot  \-iew  any  objeft  without  tak- 
ing notice  of  its  mofl  obvious  qualities ;  any  animal, 
for  inftance,  without  taking  notice  of  its  fliape,  its 
colour,  its  feeming  mildnefs  or  ferocity  ;  and  thev  are 
generally  pretty  ready  to  give  an  account  of  any  thing 
extraordinary  which  they  have  obferved.  How  eafy 
then  would  it  be  to  require  them  to  write  do'ATi  an  ac- 
count of  any  new  objeft  expofed  to  their  obferva- 
tion  ?  The  talk  would  not  be  difficult  ;  and  every 
new  piece  of  compofition  ^vhich  they  prefcnted  to  us 
would  add  fo  much  to  their  kno-svledge  of  nature.  We 
might  even  require  fuch  fpecimens  of  their  accuracy  of 
obfervation  and  fkill  in  language,  at  limes  when  they 
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enjoyed  no  opportunities  of  beholding  new  or  furprif-  il.Uiration. 
ing  objedls  •,  a  t>-ee,  a  flower,  a  field,  a  houle,  an  ani-  '~~~v~~^ 
mal,  any  other  fimple  objefl,  fhould  be  the  fubject  of 
their  exercife.  After  Ibme  time,  wc  might  require 
them  to  defcri!)e  fomething  more  various  and  complex. 
They  might  give  an  account  of  feveral  objects  placed 
in  a  relati\-e  (ituation ;  as,  a  ftream,  and  the  vale 
through  which  it  flows ;  or,  a  bird,  and  the  manner 
in  which  it  conftrufts  its  neft  ;  or,  of  one  objc6l  fuc- 
ceflively  affuming  various  appearances,  as  the  bud,  the 
flower,  the  apple.  Human  aflions  are  daily  expofed 
to  their  obfer\'ation,  and  powerfully  attract  their  at- 
tention. By  and  by,  therefore,  their  tafli  (hould  be 
to  defcribe  fome  aftion  which  had  lately  paiTed  in  their 
prefence.  We  need  not  purfue  this  hint  farther  •,  but, 
if  we  miftake  not,  by  thefe  means  young  people  might 
fooncr,  and  much  more  certainly,  be  taught  to  exprefs 
thcmlelves  with  cafe  and  corrctlnefs  in  writing,  than 
by  any  of  the  exercifes  ivhich  they  are  at  prefent 
caufed  to  perform  ivith  a  view  to  that.  Befides,  they 
xvould  at  the  fame  time  acquire  much  more  real  know- 
ledge. The  ftudy  of  ^vords  would  then  be  rendered 
truly  fubfervient  to  their  acquiring  a  knowledge  of 
things. 

We  cannot  defcend  to  every  particular  of  that  ferles 
of  education  in  which  we  wiih  the  boy  to  be  engaged 
from  that  period  when  he  firft  becomes  capable  of  fe- 
rious  application  till  he  reach  the  age  of  puberty.  It 
is  not  neceffary  that  wc  Ihould,  after  having  given  ab- 
flrafls  of  what  has  been  offered  to  the  \vorld  by  fo 
many  refpeflable  writers  on  the  fubject. 

The  few  hints  which  \ve  have  thrown  out  \vill  be  fuf- 
ficient  to  fhow,  in  general,  in  what  manner  v.-e  wilh  the 
youth's  education  to  be  conducted  during  this  period. 
Let  the  parent  and  the  tutor  bear  in  mind,  that  much 
depends  on  their  example,  with  regard  to  the  difpofi- 
tions  and  manners  of  the  youth  ;  and  let  them  careful  • 
ly  llrive  to  form  him  to  gentlenefs,  to  firmnefs,  to  pa- 
tient induftry,  and  to  vigorous  courage  •,  let  them,  if 
poflible,  keep  him  at  a  dillance  from  that  contagion 
with  ivhich  the  evil  example  of  worthlefs  fervants  and 
playfellows  will  be  likely  to  infefl  him.  Now  is  the 
time  for  fo\ving  the  feeds  of  piety  and  virtue  :  if  care- 
fully io\\-n  now,  they  will  fcarce  fail  to  grow  up,  and 
bear  fruit  in  future  life. 

III.  From  Puberty  to  Manhood, 

This  age  is  every  way  a  very  important  period  in 
human  life.  Whether  ^ve  confider  the  change  ivhich 
now  takes  place  in  the  bodily  conllitution,  or  the 
paffion  which  now  firll  begins  to  agitate  the  breaft, 
itill  we  muft  regard  this  as  a  critical  feafon  to  the 
youth.  The  bufinefs  of  thofe  to  whofe  care  he  is 
ilill  intnifted,  is  to  tvatch  over  him  fo  as  to  prevent 
the  pnlTion  for  the  fex  from  hurrying  him  to  fliameful 
and  vicious  indulgence,  and  fiom  feducing  him  to  ha- 
bits of  frivolity  and  indolence  j  to  prevent  him  from 
becoming  either  the  fliamelefs  rake,  or  the  trilling 
coxcomb.  Though  fo  furious  is  the  impulfe  of  that 
jippetite  which  now  fires  the  bofom  and  ilioots  through 
the  veins  of  the  youth,  that  to  reftrain  him  from  the 
cxceffes  to  which  it  lesds  can  be  no  eafy  ta(k  ;  yet  if 
his  education  has  beei\  hitherto  condudled  with  pru- 
dence, if  lit'  is  fond  of  manly  exercifes,-  aftive,  fober, 
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EJiifation.  and   temperate,    and  llill    Influenced   by  modefty  and 
<  the  fcnic  of  ihame  ;   even   this   may  through   the   blei- 

fing  of  heaven  be  accomplilhed.  It  is  impoirible  to 
give  better  direftions  than  thole  of  Roufleau  for  this 
purpofe.  Let  the  young  man  know  his  fituation ;  fet 
Ijefore  him  In  a  ftriklng  light  the  virtue  which  he  may 
pra(Sife  by  reftraining  appetite,  and  the  frightful  fa- 
tal vices  into  which  he  may  be  hurried.  But  truft  not 
to  precept,  nor  to  any  vleivs  which  you  can  lay  before 
him,  either  of  the  dilgracelulnefs  and  the  pernicious 
confequences  of  vice,  or  of  the  dignity  and  the  hap- 
py fruits  of  virtue.  Something  more  mull  be  done. 
Watch  over  lilm  with  the  attention  of  an  Argus  ;  en- 
gage him  In  the  moll  aftlve  and  fatiguing  fports. 
Carefully  keep  him  at  a  dillance  from  all  fuch  compa- 
ny, and  fuch  books,  as  may  fuggell  to  his  mind  ideas  of 
love,  and  of  the  gratification  at  which  it  aims.  But  Hill 
all  your  precautions  will  not  counteraft  the  defigns  of 
nature ;  nor  do  you  wilh  to  oppofe  her  deiigns.  The 
youth  under  your  care  mult  feel  the  Impulfe  of  delire, 
and  become  fufceptible  of  love.  Let  him  then  fix  his 
alFeftlons  on  lome  virtuous  young  woman.  His  attach- 
ment to  her  will  ralle  him  above  debauchery,  and  teach 
him  to  delpife  brutal  plcafures:  it  will  operate  as  a  mo- 
tive to  difpofe  him  to  apply  to  fuch  arts,  and  to  purfue 
fuch  branches  of  kno^vledge,  as  may  be  neceffary  for  his 
future  ellablilhment  in  the  world.  The  good  fenfe  of 
Roufleau  on  this  head  renders  it  lefs  neceflary  for  us 
to  enlarge  on  it ;  eipecially  as  \ve  are  to  treat  of  fome 
articles  leparately  ivhicli  regard  the  management  of 
youth  at  this  period. 

IV.  Religion  and  Morals. 

At  what  In  pointing  out  the  general  plan  of  education  which 

age  the  appears  to  us  the  moll  proper  to  be  purfued  In  order 
principles  jg  form  a  virtuous  and  refpedlable  member  of  foclety, 
of  religion  ^^.^  ^^^j.  -^^^  flight  notice  of  the  important  objeCls  of 
taught.  religion  and  morals.  At  what  period  and  In  what 
manner,  ought  the  principles  of  religion  and  morality 
to  be  inllilled  Into  the  youthful  mind  ?  It  has  been 
before  obferved,  that  children  are  capable  of  reafon- 
ing  and  of  moral  diftinftions  even  at  a  veiy  early  age. 
But  they  cannot  then  comprehend  our  reaibnings,  nor 
enter  into  our  moral  dilllniftions ;  becaufe  they  are 
Itrangers  to  our  language,  and  to  the  artificial  manner 
in  ^vhlch  we  arrange  our  ideas  when  we  exprefs  them 
in  converfation  or  In  ivriting.  It  follows,  then,  that  as 
loon  as  they  are  fufficiently  acquainted  with  our  lan- 
guage, it  mull  be  proper  to  communicate  to  them  the 
principles  and  precepts  of  morality  and  religion.  Long 
before  this  time,  they  are  diligent  and  accurate  obfer- 
vers  of  human  aftions.  For  a  Ihort  period  it  Is  merely 
the  external  aft  which  thty  attend  to  and  obferve  : 
foon,  honever,  they  penetrate  farther  ;  confcious  them- 
felves  of  retleftlon  aud  volition,  they  regard  us  alfo  as 
thinking  beings  •,  confcious  of  benevolent  and  of  un- 
friendly difpofitlons,  they  regard  us  as  afting  with  de- 
fign,  and  as  influenced  by  paffion  :  naturally  imitative 
animals,  they  are  difpofed  in  their  conduft  to  follow 
the  example  which  we  fet  before  them.  By  our  ex- 
ample we  may  teach  them  piety  and  virtue  long  be- 
fore It  can  be  proper  to  offer  them,  religious  or  moral 
inllrucllon  In  a  formal  ma  Airier. 

We  cannot  prefume  to  determine  at  what  particular 


period  children  oughc  to  be  firft  Informed  of  their  re-  Education, 
lations  to  God  and  to  foclety,  and  of  the  duties  incum-  *■""> 
bent  on  them  in  conlequence  of  thofe  relations.  That 
period  will  be  different  to  different  children,  according 
to  the  pains  which  have  been  taken,  and  the  means 
which  have  been  employed,  In  cultivating  their  natural 
powers.  Perliaps  even  where  the  moll  judicious  maxims 
of  education  have  been  adopted,  and  have  been  purlue'd 
\\ith  the  happiell  effefts,  It  carmot  be  looncr  than  the 
age  of  eight  or  nine.  But  even  before  this  period 
much  may  be  done.  Show  the  child  your  reverence 
for  religion  and  virtue  j  talk  in  his  prelence,  and  in 
the  plaineft,  fimplelt  terms,  though  not  direftly  to 
him,  of  the  exillence  of  God  the  creator,  the  preferver 
and  the  governor  of  the  world  •■,  Ipeak  of  the  conllant 
dependance  of  every  creature  on  the  gracious  care  ot 
that  Being  ;  mention  v.ith  ardour  ihe  gratitude  aud  o- 
bedience  which  tve  o^ve  to  him  as  our  great  parent  and 
bell  bcnefaftor ;  next,  fpeak  of  the  mutual  relations 
of  foclety  j  of  the  duties  of  children  aud  parents,  of 
mailers  and  fervants,  of  man  to  man.  At  length,  when 
his  mind  Is  prepared  by  fuch  dilcourles  •ivhich  have  pal- 
fed  In  his  prefence  without  being  aildreffed  to  him, 
you  may  begin  to  explain  to  liim  in  a  direft  manner 
the  leading  doftrines  of  religion.  He  will  nou-  be  able 
to  comprehend  you,  when  you  addrefs  him  on  that 
important  fubjecl :  the  truths  which  you  communicate 
will  make  a  powerful  Impreflion  on  his  mind  ;  an  im- 
prelFion  which  neither  the  corruption  and  dilBpatlon  of 
the  world,  nor  the  force  of  appetite  and  paflion,  will 
ever  be  able  to  efface.  61 

Some  writers  on  this  fubjeft  have  afltrted,  that  Habit. 
youth  are  Incapable  of  any  juil  ideas  of  religion  till 
they  attain  a  much  more  advanced  age  ;  and  have  in- 
filled, that,  for  this  reafon,  no  attempts  Ihould  be 
made  to  communicate  to  them  the  articles  of  our  creed 
in  their  earlier  years.  This  do£lrine,  both  from  its 
novelty  and  from  Its  pernicious  tendency,  has  provoked 
the  keenell  oppofition.  It^has,  however,  been  oppc- 
fed  rather  ^%ith  keennefs  than  with  acutenefs  or  flilll. 
Its  opponents  feem  to  have  generally  allowed  that 
children  are  Incapable  of  realoning  and  of  moral  di- 
llinclions  ;  but  they  have  afcribed  ^vonderful  effefts  to 
habit.  Enrich  the  memories  of  children,  Hiy  they, 
^vith  the  maxims  of  morality,  and  with  the  doftrines 
of  religion  ;  teach  them  prayers,  and  call  them  to  en- 
gage In  all  the  ordinances  of  religion.  What  though 
they  comprehend  not  the  meaning  of  what  they  learn  ? 
What  though  they  underiland  not  for  what  purpofe 
you  bid  them  repeat  their  prayers,  nor  why  you  con- 
fine them  on  the  Lord's  day  from  their  ordinary  a- 
mufements  ?  Their  powers  will  at  length  ripen,  and 
they  will  then  fee  in  what  they  have  been  employed, 
and  derive  the  higheil  advantage  from  the  irkfome 
talks  to  which  you  confined  them.  You  have  formed 
them  to  habits  which  they  will  not  be  able  to  lay  afide : 
After  this  they  cannot  but  be  religious  at  fome  period 
of  life,  even  though  you  have  inlplred  them  i\ith  a 
difgull  for  the  exercifes  of  religion.  Thofe  good 
people  have  alfo  talked  of  the  principle  of  the  ajfocia- 
tion  of  ideas.  As  no  man  Hands  alone  In  foclety,  fey 
they  ;  fo  no  one  idea  exills  in  the  mind  fingle  and 
unconnefted  with  others  ;  as  you  are  connefted  with 
your  parents,  your  children,  your  friends,  your  coun- 
trymen ;  fo  the  idea  of  a  tree,  for  inftance,  is  conneft- 
ed 
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Eilucat'on.  eJ  vvitli  ilut  of  the  field  in  whicli  it  grows,  of  tl>e 
*""'  '  fruit  which  it  bears,  and  of  contiguous,  diiliniilar,  and 
refembllng  objefts.  When  any  one  fet  of  related 
ideas  have  been  often  prefented  to  the  mind  in  con- 
nexion with  one  another,  the  mind  at  length  comes  to 
view  them  as  fo  intimately  united,  that  any  paiticidar 
one  among  them  never  fails  to  introduce  the  rell. 
Reviilt  the  fcenes  in  which  you  fpent  your  earlieflt 
years ;  the  fports  and  companions  of  your  youth  na- 
turally arife  to  your  rccolleclion.  Have  you  applied 
to  the  lludy  of  the  claflics  with  reluctance  and  con- 
ftraint,  and  fuffered  much  from  the  feverity  of  parents 
and  tutors  for  your  indifference  to  Greek  and  Latin  ; 
you  ivill,  perhaps,  never  through  the  courfe  of  life  fee 
a  grammar  fchool,  without  recollefting  your  fufferings, 
nor  look  on  a  Virgil  or  Homer  without  remembering 
the  llripes  and  confinement  which  they  once  occalion- 
ed  to  you.  In  the  fame  manner,  when  religious  prin- 
ciples are  impreffed  on  the  mind  in  infancy  in  a  proper 
manner,  a  happy  affoclalion  is  formed  which  cannot 
fail  to  give  them  a  powerfid  influence  on  the  fentiments 
and  conduft  in  a  future  life.  But  if  we  have  advanced 
to  manhood  before  being  informed  of  the  exiftence  of 
a  Deity,  and  of  our  relation  to  him ;  the  principles  of 
religion,  ivhen  communicated,  no  longer  produce  the 
fame  happy  effeds  :  the  heart  and  the  underilanding 
are  no  longer  in  the  fame  llate  )  nor- will  the  fame  af- 
fociations  be  formed. 

This  doiStrine  of  t/ie  nffbcmtion  of  ideas  has  been  ad- 
duced by  an  ingenious  writer,  diftinguiihed  for  his 
difcoveries  in  natural  philofophy,  and  for  his  labours 
in  controverfial  di\'inity,  as  an  argument  in  behalf  of 
the  propriety  of  inilrudf  ing  youth  in  the  principles  of 
religion  even  in  their  earliell  years.  We  admire,  we 
efteem,  the  fpirit  which  has  prompted  him  to  difcover 
fo  much  concern  for  the  interefts  of  the  rifmg  genera- 
tion ;  but  at  the  fame  time  \se.  will  not  conceal  our 
opmion,  that  even  this  argument  ought  to  be  urged 
tvith  caution.  Many  of  the  phenomena  of  human  na- 
ture may  indeed  be  explained,  if  we  have  recourfe  to 
the  principle  of  ajfocialion.  The  influence  of  any 
principle,  religious  or  moral,  depends  in  a  great  mea- 
lure  on  the  ideas  and  images  which,  in  confidering  it, 
we  have  been  accuftomed  to  aflbciate  with  it  in  our 
minds.  But  what  are  the  ideas  or  images  mofl  likely 
to  be  affociated  by  children  with  the  doctrines  and  du- 
ties of  religion,  if  -we  call  them  to  lillen  to'  the  one 
and  perform  the  other  at  too  early  a  period  ?  Will 
they  be  fuch  as  may  a  Jift  the  influence  of  religion  on 
their  fentiments  and  conduft  in  the  future  part  of 
lile  ?  Obferve  the  world :  Are  thofe  who,  in  infancv, 
Tiave  been  moil  rigidly  compelled  to  get  their  cate- 
chifras  by  rote,  either  the  moll  pious  or  the  bell  in- 
formed in  religious  matters  ?  Indeed,  when  ^ve  confi- 
der  what  has  been  faid  of  the  influence  of  habit,  and 
•of  the  aflbciation  of  ideas,  we  cannot  help  thinking, 
that  any  arguments  which  on  the  prefent  occafion 
may  be  adduced  from  either  of  thefe,  tend  direilly  to 
prove,  not  that  we  ought  to  pour  in  religious  inftruc- 
tion  into  the  minds  of  children,  without  confidering 
■whether  they  be  qualified  to  receive  it  j  but,  on  the 
contrary,  that  we.  ought  cautioully  to  wait  for  and 
catch  the  proper  feafon  ; — that  feafon  when  the  youth- 
fiil  mind,  no  longer  a  ftranger  to  our  language,  our 
fentiments,  our  views  of  nature,  or  our  manner  of  rea- 
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f)ning,  \\ill  be  abl«  to  go  along  with  us,  when  We  talk  Edueatiun. 
to  liim  of  a  fuprcme  Being,  or  our  condition  as  depen-  • 

dant  and  accountable  creatures,  of  trutli,  benevolence, 
and  juilicc. 

We  flatter  ourfelves,  then,  that  our  readers  will  rea- 
dily agree  with  us,  ill,  That  the  moral  and  reafoi.ing 
powers  of  cliildren  btjin  to  difplay  themfelves  at  a 
very  early  age,  even  in  inrincy.  idly,  That  as  foon 
as  they  have  made  themfelves  ac'iualnted  with  the  mofl 
obvious  appearances  of  nature,  and  have  gained  a  to- 
lerable knowledge  cf  our  language  and  our  manner  of 
arranging  our  ideas  in  reafoning,  we  may  with  the 
greateil  propriety  begin  to  inllrucl  them  in  the  prin- 
ciples of  religion.  3dly,  'ITiat  the  moil  careful  .and 
judicious  obfervalion  is  necelTary  to  enable  us  to  di- 
Ilinguilh  the  period  at  which  children  become  capable 
of  receiving  religious  inllruftion  \  becaufe,  if  ^ve  either 
attempt  to  communicate  to  them  thefe  important  truths 
too  early,  or  defer  them  till  towards  manhood,  we 
may  fail  of  accompliililng  the  great  end  which  v.e  have 
in  view. 

If  we  can  be  lb  fortunate  as  to  choofe  the  happieft 
feafon  for  fowing  the  firlt  feeds  of  piety  in  the  infant 
mind,  our  next  care  will  be  to  fow  them  in  a  proper 
manner.  We  mud  anxioufly  endeavour  to  communi- 
cate the  principles  of  religion  and  morality,  fo  as  they 
may  be  eafiell  comprehended  by  the  underllanding  of 
the  learner,  and  may  make  the  deeped  impreflion  on 
his  heart.  It  would  be  a  matter  of  the  greatell  difli- 
culty  to  give  particular  direiflions  on  this  head.  The 
difcretion  of  the  parent  or  tutor  mull  here  be  his 
guide.  We  are  afraid  that  fome  of  the  catechifms  p.  ,  f  ■/- 
commonly  taught  are  not  very  happily  calculated  to 
ferve  the  purpofe  for  which  they  are  intended.  Yet 
we  do  not  wilh  that  they  Ihould  be  neglefted  while 
nothing  more  proper  is  introduced  in  their  room.  In 
inllructing  children  in  the  firfl  principles  of  religion, 
we  mull  beivare  of  arraying  piety  in  the  gloomy  garb, 
or  painting  her  ivith  the  forbidding  features,  in  ^vhich 
fhe  has  been  reprefented  by  anchorites,  monks,  and  pu- 
ritans. No ;  let  her  aiTume  a  pleafing  form,  a  cheer- 
ful drefs,  and  an  inviting  manner.  Delcribe  the  Deity 
as  the  atTe6lionate  parent,  the  benefaclor,  and  though 
the  impartial  yet  the  merciful  judge  of  mankind. 
Exhibit  to  them  Jelus  Chrill,  the  generous  friend  and 
Saviour  of  the  pollerity  of  Adam,  who  with  fuch  en- 
chanting benevolence  hath  faid,  "  Suffer  little  children 
to  come  unto  me."  Reprefent  to  them  his  yoke  as 
eafy,  and  his  burden  as  light.  Infill  not  on  their  fay- 
ing long  prayers  or  hearing  tedious  fermons.  If  pof- 
fible,  make  the  doc5lrines  of  religion  to  appear  to  them 
as  glad  tidings,  and  its  duties  as  the  moll  dclightfiil  of 
taiks. 

V.   The  Languages, 

Is  the  time  ufually  fpent  in  learning  the  languages 
ufefidly  occupied  ?  What  advantages  can  our  Bri- 
tifli  youth  derive  from  an  acquaintance  with  the 
languages  and  the  learning  of  Greece  and  Rome  ? 
Would  we  lillen  to  many  of  the  fatliers,  the  mothers, 
and  the  polite  tutors  of  the  prefent 
perfuade  us,  that  the  time  which 
grammar-fchools,  and  to  Virgil,  Cicero,  Homer,  and 
Demofthenes,  is  fooliflily  thrown  a;vay  3  and  that  no 
4  C  advantages 
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Education,  advr.r.tngcs   can   be   gained   from  the  fludy  of  claflical 
•  learning.     They  wifti  their  children  and  pupils  to  be 

Prejudices  "°'  merely  fcholars  :  they  wilh  then)  to  acquire  ivhat 
againll  claf- may  be  uicful  and  ornamental  ^vhcn  they  come  to-min- 
fical  ecuca-  gle  with  the  world ;  and  for  this  purpofe,  they  think  it 
tion.  much  better  to   teach   their   young   people  to  fmatter 

out  French,  to  dance,  to  fence,  to  appear  in  company 
ivith  invincible  afllirance,  and  to  drefs  in  fuch  a  manner 
as  may  attraft  the  attention  of  the  ladies.  Befides,  the 
tendernefs  and  humanity  of  thofe  people  are  amazinsj. 
They  are  fliocked  at  the  idea  of  the  fufferings  which 
boys  undergo  in  the  courfe  of  a  claflical  education. 
The  confinement,  the  flripes,  the  harfh  language,  the 
burdens  laid  on  the  memory,  -and  the  pain  occafioned 
to  the  eves,  during  the  dreary  period  fpent  in  acquiring 
a  knowledge  of  Greek  and  Latin,  afieft  them  ivith 
horror  ivhen  they  think  of  them  as  infiitled  on  chil- 
dren. They  therefore  give  the  preference  to  a  plan  of 
education  in  -(Nhich  lefs  intenfe  application  is  required 
and  lefs  feverity  employed. 

But,  again,  there  are  others  who  are  no  lefs  warm 
in  their  eulogiums  on  a  claflical  education,  and  no  lefs 
induftrious  in  recommending  the  fludy  of  Greek  and 
X.atin,  than  thofe  are  eager  in  their  endeavours  to 
draw  negleft  on  the  poUflied  languages  of  antiquity. 
V.^th  this  fecond  clafs,  if  an  adept  in  Greek  and  La- 
tin, you  are  a  great  and  learned  man  ;  but  without 
thofe  languages,  contemptible  for  ignorance.  They 
think  it  impoiTible  to  infpire  the  youthful  mind  with 
generous  or  virtuous  fentiments,  to  teach  the  boy  m(^- 
dom,  or  to  animate  him  with  courage,  %vithout  the  af- 
fiflance  of  the  ancient  philofophers,  hiftorlans,  and 
poets.  Indeed  their  fuperilitious  reverence  for  the  an- 
cient languages,  and  for  thofe  writers  whofe  compofi- 
Uons  have  rendered  Greece  and  Rome  fo  illuflrious, 
leads  them  to  afcribe  many  other  ftill  more  ivonderful 
virtues  to  a  claffical  education. 

With  ivhich  of  thefe  parties  fliall  we  join  ?  or  fliall 
we  mediate  between  them  ?  Is  it  improper  to  call  youth 
to  the  ftudy  of  the  languages  ?  Is  it  inipoirible  to  com- 
municate any  ufefnl  knonledge  without  them  ?  Or  are 
they,  though  highly  ufeful,  yet  not  ahvays  indifpenfably 
ucceifary  ? 

We  have  formerly  taken  notice  of  one  circumftance 
m  favour  of  a  claflical  education,  to  ivhich  it  mav  be 
learning  to- proper  to  recal  the  attention  of  our  readers.     We  ob- 
wardsthe    fervcd,  that  the  cultivation  of  claflical  learning  has  a 
ment  of'      favourable  influence  on  the  living   languages.     It  has 
our  mother  ^  tendency  to  preferve  their   purity  from  being  debaf- 
tcngue.        ed,   and   their  analogy  from   becoming  irregular.      In 
lludying  the  dead   languages,  we   f.nd  it  neceflary  to 
pay  more  attention  to  the  principles  of  grammar  than 
in  acquiring  our  mother  tongue.     We  leani  our  nati\e 
language   without   attending  much  to   its  analogy  and 
flrudure.    Of  the  numbers  v,ho  fpeak  Englith  through 
the  Britifli  dominions,  but  few  are  (killed  in  the  in- 
flexion  of  its   nouns   and   verbs,  or  able  to  diflinguilh 
between   adverbs   and   conjunflions.     Defirous  only  of 
making  their  meaning  underftood,  they  are   not   anxi- 
ous about   purity  or  correct  nefs   of  fpeech.     They  re- 
jeft   not  an   expreflion  which  occurs  to  them,  becaufe 
It  is  barbarous   or  ungrammatical.      As  thev  grew  up 
they  learned  to  fpeak  from  their  mothers,  their  nurfes, 
and   others   about  them  ,  they  'were  focn  able  to  make 
known  their  wants,    their  wiftics,    and  'their  obferva- 
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tions,  in  words.     Satisfied  with   this,  or   called  at  a  ndiir.ition. 
very  early  period   to   a   life   of  humble  indultry,  they  '— v— ' 
ha\e  continued  to  exprefs   themielves  in  their  mother 
tongue  without   acquiring  any  accurate  knowledge  of 
its   general   principles.      If  thefe  people  find  occafion 
to   exprefs  then.felvcs  In  v  riting,  they  are  i'carce  more 
fludious  of  corrcftnefs  and  elegance  in  ^vriiing  than  in 
fjicakirg  ;    or,    though    they    may    afpire   after    thofe 
properties,   yet  they  can  never  attain  them.     But  fuch 
\vriters  or    fpeakers    can    never  refine    any    language, 
or  reduce  it   to   a   regular  analogy.     Neither  can  they 
be  expefted  to  diflinguilh  themleives  as  the  guardians 
of  the  purity  and  regularity  of  their  native  tongue,   if 
It  fliould    before  have  attained  a  high    degree  of  per 
fedlion.      But  they  ivho,   in  learning   a   language  dif- 
ferent from  their  native   tongue,  have   found  it  necef- 
fary   to  pay  particular  attention   to  the   principles   of 
grammar,  after^vards  apply  the  knowledge  of  grammar 
ivhich   they  have  thus  acquired  in  uling  their  mother 
tongue  ;  and  by   that   means  become  better  acquainted 
with  its  ftrufture,  and  learn  to  write  and   fpeak  it  with 
more    correftneis    and    propriety.       Befides,   the    lan- 
guages of  Greece   and  Rome  are  fo  highly  diftinguifli- 
ed  for  their   copioufnefs,    their    regular   analogy,  and 
for  various   other  excellencies,  which  render  them  fu- 
perior   to  even  the  chief  of  modern  languages,  that  the 
lludy  of  them  has  a  natural  tendency  to  improve  and 
enrich  modem  languages.     If  we   look  backwards  to 
the  I  jth   century,  when  learning   began   to  revive  in 
Europe,  and  tli2t  fpecies  of  learning  which  began   firll 
to  be  cultivated  %vas   claflical  literature,  we  find  that 
alm.oft  all  the  languages  then  fpoken   in  Europe  were 
%\Tetchcdly  poor  and  barbarous.     Knowledge  could  not 
be    communicated,    nor    bufinefs    tranfadled,    without 
calling  in  the   aid  of  Latin.      Claflical   learning,  how- 
e\er,  foon  came  to  be  cultivated  by  all  ranks  ivith  en- 
thufiallic   eagernefs.     Not   only  thofe  defigned  to  pur- 
fue  a  learned  profeflion,  and  men  of  fortune  whofe  ob- 
jeft  w  as  a  liberal  education  without  a  vieiv  to   any  par- 
ticular profeflion  ;  but  even  the  lower  ranks,   and  the 
female  fex,   keenly  ftudied  the  languages  and  the  wif- 
dora  of  Greece  and  Rome.     This  avidity   for  claflical 
learning  ^\as  followed  by  many  happy  effefts.      But  its 
influence  was  chiefly  remarkable  in  producing  an  ama- 
zing change  on  the  form  of  the  living  languages.  Thefe 
foon  became  more  copious  and  regular  ;    and   many  ot 
them  have  confequently  attained   fuch  perfeftion,   that 
the  poet,  the  hiftorian,   and  the  philofopher,  can  clothe 
their    thoughts    in    them    to    the    greateft    advantage. 
Could  we  derive  no  new  advantage  from  the  fludy  of 
the   ancient  languages,  yet  would   they  be  ^vorthy  of 
our  care,  as  having  contributed  fo  much  to  raiie  the 
modem  languages  to  their  prefent  improved  llate.     But 
they  can  alfo   conduce  to  the  prefervation  and  fupport 
of  thofe  noble  ftrudtures  which   have  been  reared  by 
their  afliftancc.     The  intercourfe  of  nations,   the  affec- 
tation of  ^vriters,  the   gradual  introduftion   of  provui- 
cial  barbarifms,  and  various  other  caufes,   have  a  ten- 
dency to  corrupt  and  debafe  even  the  noblell  languages. 
By   fuch    means  were    the    languages   of  Greece  and 
Rome  gradually  corrupted,  till  the  language  ufed  by  a 
Horace,   a  Livy,  a  Xenophon,  and  a  Mtnander,  was 
lofl;  in  a  jargon  unfit  for  tlie  purpofes  of  compontion. 
But    if  we   would  not    difdain    to   take  advantage  of 
them,    the  claffical  works    in    thofe  languages  might 
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Education,  prevent  that  wliich  we  ufe  from  experiencing  fuch  a 
".  »  decline.  He  who  knows  and  admires  the  excellencies 
of  the  ancient  languages,  and  the  beauties  of  thole 
writers  who  have  rendered  them  fo  celebrated,  \slll  be 
the  firm  enemy  of  barbarilm,  aflfeclation,  and  negli- 
gence, wlienever  they  attempt  to  debale  his  mother 
tongue.  We  venture  therefore  to  aflert,  that  when 
the  polilhed  languages  of  antiquity  ceafe  to  be  tludied 
among  us,  our  native  tongue  mil  then  lo!e  its  purity, 
regularity,  and  other  excellencies,  and  gradually  de- 
cline till  it  be  no  longer  kno^\^l  for  the  language  of 
Pope  and  of  Addifon  ;  and  we  adduce  it  as  asn  argu- 
ment in  behalf  of  clathcal  learning,  that  it  has  contri- 
buted  fo  much  to  the  improvement  of  the  living  lan- 
guages, and  is  almolt  the  only  means  that  can  prevent 
g  them  from  being  corrupted  and  debafed. 

For  inuring  ^^  thofe  plans  of  education  of  which  the  fludy  of 
To  induilry.  the  dead  languages  does  not  make  a  part,  proper 
means  are  feldom  adopted  for  imprelTmg  the  youthful 
mind  ivith  habits  of  induAry  :  nor  do  the  judgment, 
the  memory,  and  the  other  powers  of  the  mind,  receive 
equal  improvement,  as  they  pafs  not  through  the  fame 
exercifes  as  in  a  claflical  education.  Let  us  enter  thofe 
academies  ivhere  the  way  to  a  complete  education  leads 
not  through  the  thorny  and  rugged  paths  of  claflical 
literature  ;  let  us  attend  to  the  exercifes  which  the 
polite  teachers  caufe  their  pupils  to  perform.  Do 
they  inlift  on  laborious  induftry  or  intenfe  application  ? 
No ;  they  can  communicate  knowledge  without  re- 
quiring laborious  lludy.  They  profefs  to  allow  their 
pupils  to  enjoy  the  fweets  of  idlenels,  and  yet  render 
them  prodigies  of  learning.  But  are  their  magnificent 
promifes  ever  fiilfdled  ?  Do  they  indeed  cultivate  the 
underitandings  of  the  young  people  intrulled  to  their 
care  ?  They  do  not  :  their  care  is  never  once  directed 
to  this  important  obje6l.  To  adorn  them  with  iho'.vy 
and  fuperficial  qualities,  is  all  that  thofe  gentlemen  aim 
at.  Hence,  when  their  pupils  come  to  enter  the  %vorld 
and  engage  in  the  duties  of  aftive  life,  they  appear  de- 
ftitute  of  every  manly  qualilication.  Though  they  have 
attained  the  age  and  grown  up  to  the  fize  of  man- 
hood, their  underftandings  are-ftill  childilh  and  feeble  : 
they  are  capricious,  unlfeady,  incapable  of  induftry 
or  fortitude,  and  unable  to  purfue  any  particular  ob- 
jedl  with  keen,  unremitting  perfeverance.  That  long 
feries  of  ftudy  and  regular  application,  which  is  requi- 
fite  in  order  to  attain  Ikill  in  the  ancient  languages, 
produces  much  happier  effefts  on  the  youthful  mind. 
The  power  of  habit  is  univerfally  felt  and  acknow- 
ledged. As  he  who  is  permitted  to  trllle  away  the 
earliell  part  of  his  life  in  idlenefs  or  in  frivolous  oc- 
cupations, can  fcarce  be  expected  to  difplay  any  man- 
ly or  vigorous  qualities  when  he  reaches  a  more  ma- 
ture age  ;  fo,  on  the  contrary,  he  whofe  earlier  days 
have  been  employed  in  exerciiing  his  memory  and  fur- 
nilliing  it  with  valuable  treal'ures,  in  cultivating  his 
judgment  and  reafoning  powers  by  calling  the  one  to 
make  frequent  diftinftions  between  various  objects, 
and  the  other  to  deduce  many  inferences  from  the 
comparifon  of  the  various  objects  prefcnted  to  the  un- 
derllanding,  and  alfo  in  ftrengthening  and  improving 
the  acutenefs  of  his  moral  powers  by  attending  to  hu- 
man actions  and  characters,  and  diftincullhinp-  between 
them,  as  virtuous  or  vicious,  as  mean  or  glorious  :  he 
v.ho  has  thus  cultivated  his  powers,  may  be  naturally 
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expc^ed  to  dillinguilh  himfelf  when  he  comes  to  per-  Etiucatior. 
form   his  part, in  active    life,    by  prudence,    activity,  ' 

firninefs,  perfcveraucc,  and  moll  of  the  other  noble 
qualities  which  can  adorn  a  human  character.  But  in 
the  courfe  of  a  clallical  education,  tiic  powers  of  the 
mind  receive  tliis  cultivation;  and  therefore  thefe  happy 
effects  may  be  expctlcd  to  follow  from  it.  The  lepe- 
titions  which  arc  required  afford  improving  exercile 
to  llie  mcmorj',  and  Itore  it  with  the  molt  valuable 
treafurcs  ;  the  powers  of  the  underftanding  arc  em- 
ployed in  obferving  the  dIltin£tions  between  words  ; 
in  tracing  words  to  the  fubftanccs  and  qualities  in  na- 
ture which  they  are  ufed  to  reprefent  j  in  comparing 
the  words  and  idioms  of  different  languages,  and  in 
tracing  the  lav.s  of  their  analogy  and  conltrudtion  j 
while  our  moral  faculties  are  at  the  fame  time  improv- 
ed by  attending  to  the  charaflers  which  are  defcrib- 
ed,  and  the  events  and  atftions  which  are  related,  in 
thofe  books  which  we  arc  directed  to  perufc  in  order 
to  acquire  the  ancient  languages.  We  afTert  there- 
fore that  the  Itudy  of  the  ancient  languages  is  par- 
ticularly ufeful  for  improvmg  and  ftrengthening  all  the 
powers  of  the  mind  :  and  by  that  means,  for  prepar- 
ing us  to  act  our  part  in  life  in  a  becoming  manner  j 
and  this  our  readers  will  readily  agree  with  us  in  con- 
fidering  as  a  weighty  argument  in  behalf  of  that  plan 
of  education.  •  6S 

But  if,  after  all,  clafTical  leaniing  is  flill  to  be  given  Fund  of 
up,  where  fliall  we  find  the  fame  treafurcs   of  moral  "'^^'"' ""'' 
wifdom,  of  elegance,  and  of  ufeful  hillorical  knowledge,  ^^^^^^^j^j 
which  the   celebrated  writers  of  Greece  and  Rome  af-^^,|,,^.],  an- 
ford  ?  Will  you  content  yourfelf  with  the  modern  wri-cient  an. 
ters  of  Italy,  France,  and  England  ?   Or  wiU  you  deign  *'io"  ^^- 
to  furvey  the   beauties   of  Homer  and  Virgil  through       • 
the  medium  of  a  tranllation  ?   No  furely  ;  let  us  pene- 
trate to  thofe  fources   from  which   the   modem  ^vriters 
have  derived  moll  of  the  excellencies  which  recorrunend 
them  to  our  notice  ;  let  us  difdain  to  be  impofed  upon 
by  the  whims  or  the  ignorance  of  a  tranilator. 

Jt/vat  integros  accedcre  ff/tites. 

Farther,  claflical  learning  has  long  been  cultivated 
among  us  ;  and  both  by  the  ftores  of  knoivledge  which 
it  has  conveyed  to  the  mind,  and  the  habits  which  it 
has  impreffed,  has  contributed  in  no  fmall  degree  to 
form  many  illuftrious  characters.  In  re\-iewing  the 
annals  of  our  country,  we  \\-iU  fcarce  find  an  eminent 
politician,  patriot,  general,  or  philofopher,  during  the 
two  lait  centuries,  who  did  not  fpend  h.is  earlier  years 
in  the  lludy  of  the  clalhcs. 

Yet  though  we  have  mentioned  thefe  things  in  fa- 
vour of  clafTical  literature,  and  were  we  to  defcend 
to  minute  particulars  might  enumerate  many  more 
fafts  and  circumltances  to  recommend  it ;  ^ve  mean 
not  to  argue  that  it  is  abfolutely  impoflible  to  be  a 
wife,  a  great,  or  a  good  man,  unlefs  you  are  Ikilled 
in  Greek  and  Latin.  Means  may,  no  doubt,  be  a- 
dopted  to  infpire  the  young  mind  v.ith  virtuous  dif- 
poiitions,  to  call  forth  the  po^vers  of  the  youthfiil  un- 
derllanding,  and  to  iniprefs  habits  of  induftry  and  vi- 
goroi  s  perfeverance,  without  having  recourfe  to  the  dif- 
cipline  of  a  grammar  fchool.  But  we  cannot  help  think- 
ing, for  the  reafons  which  we  have  ftated  .to  our  read- 
ers, that  a  claflical  education  is  the  molt  likely  to  pro- 
duce thefe  happy  effeCls. 
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As  we  are  afterwards  to  take  particular  notice  of 
the  courfe  of  education  nioll  fuitable  for  thofe  who 
are  to  occupy  the  humble  flations  in  fociety,  we  (hall 
not  here  inquire  whether  it  be  proper  to  introduce  them 
to  an  acquaintance  with  the  Greek  and  Latin  claflics. 

VI.   On  the  Education  of  Pi  op te  of  Rank  and  Fortune. 

Those  whom  the  kindnefs  of  providence  has  placed 
in  an  elevated  (lation,  and  in  affluent  circumftances, 
fo  that  they  feem  to  be  born  rather  to  the  enjoyment 
of  wealth  and  honours  than  to  aft  in  any  particular 
profeirion  or  employment,  have  notwithllandiuE;  a  cer- 
tain part  afligned  them  to  perform,  and  many  import- 
ant duties  to  fulfil.  They  are  members  of  fociety, 
and  enjoy  the  proteftion  of  the  civil  inftitutions  of 
that  fociety  to  which  they  belong ;  they  muft  there- 
fore contribute  what  they  can  to  the  fupport  of  thofe 
inftitutions.  The  labours  of  the  indultricus  poor  are 
neceifary  to  fupply  them  with  the  luxuries  of  life  ; 
and  they  muft  kno\v  how  to  dillribute  their  wealth 
ivith  prudence  and  generofity  among  the  poor.  They 
enjoy  much  leifure  ;  and  they  ought  to  know  how  to 
employ  their  leilure  hours  in  an  innocent  and  agreeable 
manner.  Beiides,  as  their  circumftances  enable  them 
to  attradl  the 'regard  and  refpeft  of  thofe  w-ho  are  pla- 
ced in  inferior  itations,  and  as  the  poor  are  ever  ready 
to  imitate  the  conduft  of  their  fuperiors  ;  it  is  neceflary 
that  they  endeavour  to  adorn  their  wealth  and  honours 
by  the  moft  eminent  virtues,  in  order  that  their  exam.ple 
may  have  a  happy  intluence  on  the  manners  of  the 
community. 

Their  education  ought  therefore  to  be  condufted 
with  a  view  to  thefe  ends.  After  what  ^ve  have  urged 
in  favour  of  a  claflical  education,  our  readers  will  na- 
turally prefume  that  we  regard  it  as  highly  proper  for 
a  man  of  fortune.  The  youth  who  is  dellined  to  the 
enjoyment  of  wealth  and  honours,  cannot  fpend  his 
earlier  years  more  advantageoufiy  than  in  gaining  an 
acquaiiitance  vnth  the  elegant  remains  of  antiquity. 
The  benefits  to  be  derived  from  clalTical  learning  are 
particularly  neceflary  to  him.  Care  muft  be  taken  to 
preferve  him  from  acquiring  a  haughty,  fierce,  im- 
perious temper.  The  attention  ufually  paid  to  the 
children  of  people  of  fortune,  and  the  foolilh  fondnefs 
with  which  they  are  too  often  treated,  have  a  direft 
tendency  to  infpire  them  with  high  notions  of  their 
own  importance,  and  to  render  them  pafllonate,  over- 
bearing, and  conceited.  But  if  their  temper  acquire 
that  bias  even  in  childhood,  what  may  be  expefted 
when  they  advance  towards  manhood,  when  their  at- 
tention is  likely  to  be  oftener  turned  to  the  dignity 
and  importance  of  that  rank  which  they  occupy,  and 
to  the  pitiful  humility  of  thofe  beneath  them  ?  Why, 
they  are  likely  to  be  fo  proud,  infolent,  refentful, 
and  revengeful,  as  to  render  therafelves  diiagreeable  and 
hateful  to  all  who  know  them  :  and  befides,  to  be  in- 
capable of  thofe  delightful  feelings  which  attend  hu- 
mane, benevolent,  and  mild  difpofitions.  Let  the  man 
of  fortune,  therefore,  as  he  i«  concerned  for  the  future 
happinefs  and  dignity  of  his  child,  be  no  lefs  careful 
to  prevent  him  from  being  treated  in  fuch  a  manner 
as  to  be  infpired  with  haughtinefs,  caprice,  and  info- 
lence,  than  to  prevent  his  mind  from  being  fomed  by 
harfli  and  tyrannical  tifage. 
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The  manly  exercifes,  as  they  are  favourable  to  the  RlucstSon. 
healtli,  the  llrength,  and  even  the  morals  ;  fo  they  are  ^~~v'  ■■' 
highly  worthy  ot  engaging  the  attention  of  the  young 
gentleman.  Dancing,  ■  fencing,  running,  horleman- 
ihip,  tlie  management  of  the  mufket,  and  the  motions 
of  military  dilcipline,  are  none  of  them  unworthy  of 
occupying  his  time,  at  proper  fenfons.  It  is  unne-' 
ceflary  to  point  out  the  advantages  which  he  may  de^ 
rive  from  dancing  ;  thefe  feem  to  be  pretty  generally 
underftood.  Perhaps  our  men  of  fortune  would  be 
alhamed  to  make  ufe  of  their  legs  for  running  j  but 
occafions  may  occur,  on  which  even  this  humble  ac- 
compliftiment  may  be  ufefti!.  Though  we  wifli  not  to 
fee  the  young  man  of  fortune  become  a  jockey  ;  yet 
to  be  able  to  make  a  graceful  appearance  on  horfe- 
back,  and  to  manage  his  horfe  with  dexterity,  will 
not  be  unworthy  of  his  ftation  and  charafter.  If  times 
of  public  danger  (hould  arife,  and  the  ftate  Ihould  call 
for  the  fervices  of  her  fubjeds  againft  any  hoftile  at- 
tack, they  whofe  rank  and  fortune  place  them  in  the 
moft  eminent  ftations  will  be  firll  expefled  to  fl;and 
forth  ;  but  if  unacquainted  with  thofe  exercifes  ^vhich 
are  connefted  with  the  military  art,  what  a  pitiful 
figure  muft  they  make  in  the  camp,  or  on  the  field  of 
battle  ? 

As  the  man  of  fortune  may  perhaps  enjoy  by  he-^aw. 
reditary  right,  or  may  be  called  by  the  voice  of  his 
fellbiv  citizens,  to  a  feat  among  the  legillative  body  of 
his  coinitry  ;  he  ought  in  his  youth  to  be  carefully 
inftrufted  in  the  principles  of  her  political  conftitution, 
and  of  thofe  huvs  by  which  his  own  rights  and  the 
rights  of  liis  fello'iv  citizens  are  determined  and  fe- 
cured. 

Natural  philofophy,  as  being  both  highly  ufeful  and  philofophy. 
entertaining,  is  well  worthy  of  the  attention  of  all 
who  can  afford  to  appropriate  any  part  of  their  time 
to  fcientific  puifuits;  to  the  man  ot  fortune,  a  tafte  for 
natural  philofophy  might  often  procure  the  moft  de- 
lightftil  entertainment.  To  trace  the  wonders  of  the 
planetary  fyftems,  to  mark  the  procefs  of  vegetation, 
to  examine  all  the  properties  of  that  fine  element  which 
we  breathe,  to  trace  the  laws  by  which  all  the  different 
elements  are  confined  to  their  proper  funftions,  and 
above  all  to  apply  the  principles  of  natural  philolophy 
in  the  cultivation  of  the  ground,  are  amulements  which 
might  agreeably  and  innocently  occupy  many  of  the 
leifure  hours  of  the  man  who  enjoys  a  fplendid  and  in- 
dependent fortune. 

Neither  do  we  fuppofe  civil  hiftory  and  the  prin-  jj;(j 'j"!.  ^^ 
ciples  of  morals  to  be  overlooked.  Without  being  ac- morals, 
quainted  with  thcle,  how  could  any  juft  or  accurate 
■knowledge  of  the  laws  and  political  conftitution  of  his 
country  be  acquired  by  the  young  gentleman  ?  Hiftory 
expofes  to  our  obfervation  the  fortune  and  the  actions 
of  other  human  beings,  and  thus  fupplies  in  fomc  mea- 
fure  the  place  of  experience  ;  it  teaches  prudence, 
and  affords  exercife  to  the  moral  fenfe.  When  hiftory 
condefcends  to  take  notice  of  individuals,  they  are  al- 
molt  always  fuch  as  have  been  eminent  for  virtue,  for 
abilities,  or  for  the  rank  which  they  held  in  life ;  to- 
the  rich  and  great  it  ought  to  fpeak  with  peculiar  efti  - 
cacy,  and  they  ought  to  be  carefully  invited  to  liften 
to  its  voice. 

Such  then  is  the  manner  in  which  we  wifti   the  edu- 
cation of  young  men  cf  rank  and  fortune  to  be  con- 
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EiUicatlon. dueled,  in  order  that  ihcy  msy  be  prepared  for  cr.- 
'"  V  juyi'g  their  opulence  and  honours  with  becoming  dig- 
nity. Let  ihern  ue  early  inured  to  ha'oits  of  vigorous 
indu!lry  and  perleverin^  firnuiefs,  by  palling  through  a 
regular  courle  of  clallical  learning  in  a  free  fchool ;  let 
them  play  and  converle  with  their  equals,  and  not  be 
permitted  to  form  high  ideas  of  their  oivti  importance, 
nor  to  domineer  over  fervants  or  inferiors  :  Let  them 
be  carefully  inlhucted  in  the  prhicijiks  of  morality  and 
religion  :  Let  them  be  taught  the  manly  exercifes:  Let 
them  be  carefully  informed  of  the  nature  of  the  politicul 
conftltution  of  their  country,  and  of  the  extent  of  thole 
civil  and  political  rights  which  it  lecures  to  them  and 
their  fellow  citizens  :  Let  them  be  called  to  trace  the 
annals  of  mankind  through  the  records  of  hiltory  •,  to 
mark  the  appearances  and  operations  of  nature,  and  to 
amufe  themfelves  by  purfuing  thei'e  to  tlieir  general 
caufes.  We  fay  nothing  of  caufmg  the  young  man  of 
fortune  to  learn  fome  mechanical  art  :  VS'e  think  Ikill 
in  a  ni'.'chanical  art  might  now  and  then  afford  him  an 
innocent  and  plealing  amufement  ;  but  we  do  not  con- 
fider  it  as  abfolutely  neceffary,  and  therefore  do  not  in- 
fill on  his  acquiring  it.  With  thofe  accomplilhments 
we  hope  he  mie;ht  become  an  ufeful  member  of  lociety, 
,  might  adorn  the  rank  and  foitune  to  which  he  is  born, 
and  might  find  wealth  and  high  llation  a  blelling,  not 
a  curfe.  It  is  peculiarly  unfortunate  for  our  age  and 
covmtiy,  that  people  of  rank  and  fortune  are  not  fo 
fludlous  that  their  children  acquire  thefe  as  the  more 
fupcrficial  accompliHiments. 

Vn.  On  the  Education  of  People  depgned  for  a  Mercan- 
tile Em/y/oyment,  and  for  the  liumhier  Occupations  in 
Life  not  particularly  conneBed  with  Literature. 

Were  modern  literature  in  a  lefs  flouriftiing  flate  ; 
were  the  Englilb  and  French  languages  adorned  ivlth 
fewer  eminent  poetical,  hillorical,  and  philofophical 
compofulons  ;  we  might  perhaps  infill  on  it  as  ne- 
ceffary to  give  the  boy,  who  is  defigned  for  a  mercan- 
tile employment,  a  clalTical  education.  At  prefent 
».  this  does  not  appear  abfolutely  neceffary  ;  yet  we  do 
ElcL.-.  II-  li-  not  prefume  to  forbid  it  as  improper.  Even  the 
teratuie.  merchant  will  fcarce  find  reafon  to  reiient  his  hav- 
ing been  introduced  to  the  acquaintance  of  Plato 
ajid  Cicero,  But  ftill,  if  the  circumftances  of  the 
parent,  or  any  other  iuft  reafon,  Ibould  render  it 
inconvenient,  to  fend  the  young  man  who  is  intend- 
ed for  trade  to  a  free  fchool  to  lludy  the  ancient 
languages,  means  may  be  easily  adopted  to  make  up 
for  his  lofs.  Confine  him  not  to  writing  and  accounts 
alone.  Thefe,  though  particularly  ufeful  to  the  mer- 
chant, have  no  great  power  to  rellrain  the  force  of 
evil  palTions,  or  to  infpire  the  mind  mth  generous  and 
virtuous  fentlments.  Though  you  burden  him  not 
tvith  Latin  and  Greek,  yet  ftrive  to  infpire  him  with 
a  tafte  for  ufeful  knowledge  and  for  elegant  literature. 
Some  of  the  pureft  and  moft  elegant  of  our  poets,  the 
excellent  periodical  w-orks  which  have  appeared  in  our 
language,  fuch  as  the  Speflator,  the  Adventurer,  the 
Mirror,  and  the  compofitions  of  our  Britilh  hirtorians, 
together  with  fome  of  the  bell  tr,inllations  of  the  daf- 
fies which  we  poffefs  ;  thefe  Vou  may  mth  great  pro- 
priety put  into  his  hands,     'i'hey  will  teach  hiin  how 
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to  tliink  and  reafon  juftly,  and  to  exprefs  hlmfelf  in  EJuratiom 
converiatioii  or  in  writing  with  concihiefs  and  tic-  ""~^  ' 
gance  ;  they  will  refine  and  polilh  liis  mind,  and  raife 
him  above  low  and  grofs  pleafures.  And  as  no  man, 
who  has  any  occafion  to  I'peak  or  write,  ouglit  to  be 
entirely  ignorant  of  the  principles  of  grammar,  )<jU  will 
therefore  bo  careful  to  inltrutl  the  young  man  \\\\o  is 
defigned  tor  a  mercantile  occupation  in  the  grammar  of 
his  mother  tongue. 

Afacred  regard  to  his  engagements,  and  an  honeffy  integ,ity, 
which  may  prevent  him  from  taking  undue  advantapes 
or  exacting  unreafonabic  profits,  are  the  virtues  winch 
a  mercliant  is  moll  trcquently  tailed  to  excrcife  :  punc- 
tuality and  integrity  arc  the  duties  moll  particidarly 
incumbent  on  the  mercantile  profcffion.  ■  Temptations 
will  now  and  llicn  arlfe  to  ieduce  the  merchant  to  tlie 
violation  of  thefe.  But  if  fuprrior  to  every  fuch  temp- 
tation, he  is  one  of  the  moll  iilullrious  charaders,  and 
is  likely  to  be  one  of  the  moll  fuccefsful  merchants. 
From  his  earlitll  years,  then,  labour  to  infpire  the 
child  whom  you  intend  for  trade  v;-ith  a  facrcd  regard 
for  truth  and  jullice  :  let  him  be  taught  to  view  deceit 
and  fraud,  and  the  violation  of  a  promife,  with  abhor- 
rence and  difdain.  Frugality  is  a  virtue  which,  in  the 
prelentage,  feems  to  be  antiquated  or  profcribed.  Even 
the  merchant  often  appears  better  {killed  in  the  arts  of 
profullon  than  in  thofe  of  parfimony.  The  mifer,  a 
charatler  at  no  time  viewed  as  amiable,  is  at  prefent  be- 
held with  double  detellilion  and  contempt.  Yet,  not- 
Avithllanding  thefe  untavourable  circumllanccs,  fear  not 
to  iraprefs  upon  the  young  merchant  habits  of  frugality. 
Let  him  know  the  tolly  of  beginning  to  fpcnd  a  for- 
tune before  he  have  acquired  it.  Let  him  be  taught  to 
regard  a  regular  attention  to  confine  his  expences  with- 
in due  bounds,  as  one  of  the  firfl  virtues  which  can 
adorn  his  charader. 

Frugality  and  indullry  are  fo  clofely  conncded,  thatj^ju^y. 
%vhun  we  recommend  the  one  of  them  to  the  merchant, 
we  ^vill  be  naturally  underllood  to  recommend  the  other 
alfo.  It  is  eafy  to  fee,  that  without  indullrious  appli- 
cation,  no  man  can  realbnably  exped  to  meet  with  fuo- 
cefs  in  the  occupation  in  which  he  engages  ;  and  if  the 
merchant  thinks  proper  to  leave  his  bufinefs  to  tlie  ma- 
nagement of  clerks  and  ihop-keepers,  it  is  not  very  pro- 
bable that  he  will  quickly  accumulate  a  fortune.  It  is, 
therefore,,  no  lefs  necellary,  that  he  who  is  intended  for 
trade  be  early  accullomed  to  habits  of  fober  application, 
and  be  carefully  rellrained  from  volatility  and  levity 
than  that  he  be  inllruded  in  writing,  arithmetic,  and 
keeping  of  accounts. 

With  thefe  virtues  and  qualifications  the  merchant  is 
likely  to  be  refpedable,  and  not  unfuccefsful,  while  he 
continues  to  profecutehis  trade  :  and  if,  by  the  bleffuig 
of  Providence,,  he  be  at  length  enabled  to  accumulate  a 
moderate  fortune,  his  acquaintance  with  elegant  litera- 
ture, and  the  various  habits  which  he  has  acquired, 
will  enable  him  to  enjoy  it  with  taile  and  dignity.  In- 
deed,  all  the  advantages  which  a  man  without  talle,  or 
knowledge,  or  virtue,  can  derive  from  the  jjoffellion  of 
even  the  moil  fplendid  fortune,  are  fo  inconfiderable, 
that  they  can  be  no  adequate  reward  for  the  toil  which 
he  undergoes,  and  the  mean  arts  which  he  pradifes  in 
acquiring  it.  At  the  head  of  a  great  fortune  a  fool  can 
only   make  himfelf  more  ridiciilous,    and  a  man  of  3 
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Eiiicntlrm.  wicked  and  ^-icious  cliarafler   more  j^encTiIly  abhorred, 
•  than  if  fortune  had  kindly  concealed  their   crimes  and 

follies  hy  placing  them  in  a  more  obfcure  ftation. 

A  considerable   part   of  the  members  of  fociety  are 
placed  in  fuch  circumllances,  that  it  is  impolfible   for 
them  to  receive  the  advantages  of  a  liberal   education. 
The  mechanic  and  the  hufbandman,  who  earn  a  fubfilt- 
ence  by  their  daily  labour,  can  fcldom  afford,   whatever 
parental  fondnefs  may  fuggeft,   to  favour  their  children 
with  many  opportunities  of  literary  inftruction.      Con- 
tent if  they  can  provide   them  ^vith  food   and   raiment 
till  fuch  time  as  they  acquire  futhcient  flrength  to   la- 
bour for  their   own   fupport,  parents  in  thoie  humble 
circumftances  feldom  think  it  necelTary  that  they  ihould 
concern  themfelves  about  giving  their  children  learning. 
Happily   it  is  not  requifite   that  thofe  who   are  deftined 
to  fpend  their  days  in  this  low  fphere  Ihould  be  furnilh- 
cd  ivith  much  literaiy  or  fcientific  knoivledge.     They 
may  be  taught  to   read   their  mother  tongue,   to  write, 
and  to  perform  fome  of  the  moll  common  and  the  moft 
generally  ufefiil   operations  of  arithmetic  :   for  witliout 
an  acquaintance  with  the  art  of  reading,  it  will  fcarce 
be  polTible  for  them  to  acquire  any  rational  knowledge 
of  the  doftrines  and  precepts  of  religion,   or  of  the  du- 
ties of  morality  ;  the   invaluable  volume   of  the  facred 
Scriptures  would  be  fealcd   to  them  :    we   may  allow 
them  to  write,  in   order  that  they  may  be  enabled  to 
enjoy  the  fweet  fatisfaflion  of  communicating  accounts 
of  their  welfare   to   their  abfent  friends  ;  and,  befides, 
both  writing   and   anthmetic  are  neceffary  for  the  ac- 
complilhment    of   thofe  little    tranfaftions   -which  pafs 
among  them.     It  would  be  hard,  if  even  the  lo\vel1:  and 
poorell  were  denied   thefe  fimple   and   eafily  acquired 
branches  of  education  ;  and  happily  that  degree  of  fliill 
in  them  which  is  necelTary  for  the  labourer  and  the  me- 
chanic may  be   attained  ^vithout  greater  expence  than 
may  be  afforded  by  parents  in  the   meaneft  circumftan- 
ces.      Let  the  youth  who  is  bom  to  pafs   his  days  in 
this  humble  ftation  be  carefully  taught  to  conllder  hon- 
eft   patient   induftry  as  one  of  the  firft  of  virtues  :  let 
him  be  taught  to  regard  the  fluggard  as  one  of  the  moft 
contemptible  of   characters  :    teach   him    contentment 
with  his  lot,  by  letting  him  know  that  %vealth  and  ho- 
nour feldom  confer  fuperior  happinefs  :    Yet  fcruple  not 
to  inform  him,  that  if  he  can   raife   himfelf  above  the 
humble  condition  to  which  he  was  born,   by  honeft  arts, 
by  abilities  virtuoufly  exerted,  he  may  find   fome   com- 
fort in  affluent   circumftances,  and  may  find  reafon  to 
rejoice  that  he  has  been  virtuous,  induftrious,  and  a6live. 
In  teaching   him   the  principles  of  religion,  be  careful 
to  ihow  him  religion  as  intimately  connefted  i\ith  mo- 
rality :   teach   him  none  of  thofe  myfterious  dodrines, 
whofe  fole  tendency  is  to  fofter  that   enthufiafm  which 
naturally  prevails  among   the  vulgar,  and  to  perfuade 
them  that  they  may  be  pious  without  being  virtuous. 
Labour  to  infpire  liim  with   an  invincible  abhorrence 
for  lying,  fraud,  and  theft.     Infpire  him  with  a  high 
cfteem  for  chaftity,  and   with  an  awful  regard  to  the 
duties  of  a  fon,  a  hufliand,  and  a  father.     Thus  may  he 
become  refpeitable  and  happy,   even  in  his  humble  fta- 
tion and  indigent  circumftances  ;   a  charafter   infinitely 
fuperior,  in  the  eves  of  both  God  and  man,   to  the  rich 
and  great  man   ^vho  mifemnloys  his  ^vealth  and  leifure 
in  ftiameful  and  vicious  purfuits. 
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VIII.  On  the  Education  of  the  Fanale  Sex, 


The  abftrafts  which  we  have  given  of  fome  of  the 
moft  celebrated  and  original  treatifes  on  education,  as 
^vell  as  our  o^vn  obfcrvations  on  this  fubjeft,  have  been 
hitherto  either  relative  to  the  education  of  both  the  fexes, 
or  directed  chiefly  to  the  education  of  the  male  fex. 
liut  as  there  is  a  natural  difference  betw-een  the  charac- 
ters of  the  two  fexes,  and  as  there  are  certain  duties  pe- 
culiar to  each  of  them  ;  it  is  eafy  to  fee  that  the  educa- 
tion of  the  boy  and  that  of  the  girl  cannot,  ought  not, 
to  be  conducled  precifely  in  the  fame  manner.  Ami 
iince  the  duties  of  the  female  fex  are  fo  important  to  fo- 
ciety, and  they  form  fo  confiderable  a  part  of  our 
fpecies,  their  education,  therefore,  merits  the  higheft  at- 
tention. 

In  infancy,    the  inftinfts,    the  difpofitions,  and  the 
faculties  of  boys  and  girls  feem  to  be  nearly  the  fame. 
They  difcover  the  lame  curiofity,  and   the   fame  difpo- 
fition  to  afti\nty.      For   a  while   they  are  fond  of  the 
fame  fports  and  amufements.      But  by  and  by,  when  we 
begin  to  make   a  diilinflion  in  their  drefs  j  when  the 
girl  begins  to  be  more  confined  to  a  fedentary  life  un- 
der her  mother's  eye,  while  the  boys   are   permitted  to        ,g 
ramble  about  without  doors  j  the   diftinclioa   between  Similarity 
their  charaders   begins   to  be  formed,  and  their  tafte^f'h   cha- 
and  manners  begin  to  become  different.     The  boy  now!"  ,  !^'°^ 
imitates  the  arts  and  the   adive   amufements  of  his  fa- 1^' ,,     j|./i 
ther  J   digs  and  plants  a  little  garden,  builds  a  houfe  in  period  of 
miniature,  ftioots  his  bow,  or  draws  his  little  cart ;  while  life- 
the  girl,  with  no  lefs  emulation,  imitates   her  mother, 
knits,  feivs,  and  dreffes  her  doll.     They  are  no  longer 
merely  children  ;  the  one  is  no-iv  a   girl,  the  other  a 
boy.    This  tafte  for  female  arts,  which  the  girl  fo  eafily 
and  naturally    acquires,  has  been  judicioufly  taken  no- 
tice of  by  Rouffeau,   as  affording   a  happy  opportunity 
for  inftruding  her   in  a  very  confiderable   part  of  thofe 
arts  ^vhich  it  is   proper  to  teach  her.     While  the  girl 
is  bufied  in   adorning   her  doll,  flie  infenfibly  becomes 
expert  at  needle  work,  and  learns  how   to  adjuft   her 
own  drefs  in    a   becoming   manner.     And  therefore,  if 
Ihe  be  kindly  treated,  it  u  ill  not  be  a  matter  of  difficulty 
to  prevail  with  her  to  apply  to  thefe  branches  of  female 
education.     Her  mother  or   govemefs,    if    capable  of 
managing  her  with  mildnefs   and  prudence,   may  teach 
her  to    read  with   great  facility.      For    being  already 
more  dilpofed  to  fedentary  application  than  the  boy  of 
the  fame  age,  the  confinement  to  which   flie  muft  fub- 
mit  in  order  to  learn  to  read  will  be  lefs  irkfome  to 
her.      Some  have  pretended   that  the   reafoning  powers 
of  girls  begin   to  exert  themfelves   fooner  than  thofe  of 
boys.     But,  as  we  have  already  declared   our   opinion, 
that  the  reafoning  powers  of  children  of  both  fexes  be- 
gin to  difplay  themfeh'es  at  a  very  early  period  ;  fo  we 
do  not  believe  that  thofe  of  the  one  fex  begin  to  ap- 
pear or  attain  maturity,   fooner  than  thofe  of  the  other. 
But  the  different  occupations  and  amufements  in  which 
v-e  canfe  them  to  engage  from   their  earlieft  years,  na- 
turally call  forth  their  powers  in  different  manners,  and 
perhaps  caufe  the  one  to  imitate  our  modes  of  ipeaking 
and  behaviour  fooner  than    the  otlier.     However,    as 
we  wilh  both  boys  and  girls  to  lenrn  the  art  <;f  reading 
at  a  very  early  age,  even  as  foon  as  they  are  capable  of 
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EJiicaticn.  any  fcrious  application  ;  fo  we  widi   <^-irls  to  be  taught 
•  the  art  of  uriting,  arithmetic,   and  the  principles  of  re- 

ligion and  moral!),  in  the  fame  order  in  wliich  thefe  are 
inculcated  on  boys. 

Wc  need  not  point  out  the  reafon?  v.hich  induce  us 
to  regard  thefe  as  accoraplilhments  proper  for  the  female 
fex  :  they  feem  to  be  generally  confidercd  as  not  only 
fuitable,  but  necefl'ary.  It  is  our  moft  important  jiri- 
vilege,  as  beings  placed  in  a  lituation  different  from 
that  of  the  inferior  animals,  that  we  are  capable  of  re- 
ligious fentiments  and  religious  knowledge  ;  it  there- 
fore becomes  us  to  communicate  religious  inllruftion 
^vith  no  lefs  afiiduity  and  care  to  the  youth  of  the  fe- 
male fex  than  to  thole  of  our  own.  Belldcs,  as  the  care 
of  cliildren  during  their  earlier  years  belongs  in  a  parti- 
cular manner  to  the  mother  •,  Ihe,  tlierefore,  vvhom  na- 
ture has  dellined  to  the  important  duties  of  a  mother, 
ought  to  be  carefully  prepared  for  the  proper  dilcharge 
of  thofe  duties,  by  being  accurately  inihuded,  in  her 
youth,  in  fucli  things  as  it  ivill  be  afterwards  requifite 
for  her  to  teach  her  childien. 

Ladies  have    fometimes  dillinguillied   themfelves  as 
prodigies  of  learning.     Many  of  the  moil  eminent  ge- 
79         niufes  of  the  French  nation  have  been  of  the  female  fex. 
Eruditi  n,    Several  of  our  countryivomen  have  aifo  made  a  refpecl- 
low  ar  >e-gjj|g  f^g^j-g  ;„  ^]^^  republic  of  letters.     Yet  we  cannot 
ladies.  approve  of  giving  girls  a  learned  education.     To  ac- 

quire the  accompliftiments  which  are  more  proper  for 
their   fex,  will   aS'ord    fufficient   employment  for  their 
earlier  years.      If  they  be  in'lrufled  in  the  grammar  of 
their  mother  tongue,  and  taught  to   read   and  fpeak  it 
■(nth  propriety  ;  be  taught   to  write    a  fair  hand,  and 
to  perform  with  readinefs  the  moft  ufeful   operations  of 
arithmetic  :  if  they  be  inftruifled  in   the   nature  of  the 
duties  which  they  owe  to  Gcd,  to   themfelves,  and  to 
fociety  ;  this  ^\ill  be  almoft  all   the   literary  inftrudion 
neceffary   for  them.     Yet  we  do  not  mean  to  forbid 
them  an  acquaintance  with  the  literature  of  their  coun- 
try.    The  periodical  writers,  who  have  taught  all  the 
duties  of  morality,   the  decencies  of  life,  and  the  prin- 
ciples of  tafte,  in  fo  elegant  and  pleafing  a  manner,  may 
with  great  propriety  be  put   into  the  hands  of  our  fe- 
male pupil.      Neither  will  we   deny  her  the  hiilorians, 
the  moft  popular  voyages  and  travels,  and   fuch  of  our 
Britilh   poets   as   may  be   put  into   her  hands   ivithout 
corrupting  her  heart  or  inflaming  her  paftions.      But 
Coidd  our  opinion  or  advice  have  fo  much  inlluence, 
we  would  endeavour  to  perfuade   our   countrym.en  and 
countrywomen  to  banilh  from  among  them  the  noveliits, 
thofe  panders  of  vice,  inth  no  lefs  determined  feverity 
than  that  with  which   Plato   excludes  the   poets   from 
his  republic,  or  that  ivith  ^vhich  the  converts  to  Chri- 
ftianity,  mentioned  in  the  A61s,  condemned  their  ma- 
gical volumes  to   the   flames.      Unhappily,  novels  and 
flays  are  almoft  the  only  fpecics  of  reading  in  which 
the  young  people  of  the  prefent  age  take  delight  ;  and 
nothing  has  contributed  more  efteftually  to  bring  on  that 
dilTolutenefs  of  manners  which  prevails  among  all  ranks. 
But  we  will  not  difcover  fo  much  aufterity  as  to  ex- 
prefs  a  wifti  that  the  education  of  the  female  fex  fliould 
be  confined  folely  to  fuch  things  as  are   plain  and  ulc- 
Ornamer.t-  f^l.     We  forbid  not   thofe  accompliiliments  which  are 
al  accom-     merely  ornamental,  and  the  defign  of  which  is  to  ren- 
pli(hments.  der  them  amiable  in  the  eyes   of  the  other  fex.     When 
v>'e  ronfider  the  duties  for  which   thcv  are  deftined  fav 
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nature,  we  find  that  the  art  of  pleafing  conftitutcs  no  ItJucatiBfl. 
jnconliderable  part  of  theie  ;  and  it  would  be  wrong,  v  ' 
therefore,  to  deny  them  thofe  arts,  the  end  of  which 
is  to  enable  thera  to  pleale.  Let  them  endeavour  to 
acquire  taftc  in  drefs :  to  drefs  in  a  neat  graceful 
manner,  to  fuit  colours  to  her  complcjuon,  and  the  fi- 
gure of  her  clothes  to  her  Ihape,  is  no  fraall  accom- 
plilhmi3nl  for  a  young  woman,  tihe  who  is  rigged  out 
by  the  tafte  and  dexterity  of  her  maid  and  lier  milli- 
ner, is  nothing  better  than  a  doll  fent  abroad  to  public  - 
places  as  a  famplc  of  their  handywork.-  Dancing  is  Dancing, 
a  favourite  exercilc  ;  nay,  we  might  almoft  call  it  the 
favourite  ftudy  of  the  fair  fex  :  So  many  pleafing  ima- 
ges are  afTociated  v.itli  the  idea  of  dancing  ;  drels,  at- 
tendance, balls,  elegance  and  grace  of  motion  irrefift- 
ible,  admiration,  and  courtfhip  :  and  thefc  are  fo  early 
inculcated  on  the  young  by  mothers  and  maids,  that 
we  need  not  be  lurpnlcd  if  little  Mils  confider  her 
lellon  of  dancing  as  a  matter  of  much  more  importance 
than  either  her  book  or  fampler.  And  indeed,  though 
the  public  in  general  feem  at  prefent  to  place  too  high 
a  value  on  dancing  ;  and  though  the  undue  cftimation 
which  is  paid  to  it  ieems  owing  to  that  tafte  for  diffi- 
pation,  and  that  rage  for  public  amulcments,  which 
naturally  prevail  amid  (uch  refinement  and  opulence  ; 
yet  ftill  dancing  is  an  accomplifliment  which  both  fexes 
may  cultivate  with  confiderable  advantage.  It  has  a 
happy  eifed  on  the  figure,  the  air,  and  the  carriage  ; 
and  ^ve  know  not  if  it  be  not  favourable  even  to  dig- 
nity of  mind  :  Yet  as  to  be  even  a  firft-rate  poet  or 
painter,  and  to  value  himfelf  on  his  genius  in  thefe 
arts,  would  be  no  real  ornament  in  the  charafter  of  a 
great  monarch  ;  fo  any  very  fuperior  Ikill  in  dancing 
mull  ferve  rather  to  dilgrace  than  to  adorn  the  lady  or 
the  gentleman.  There  are  fome  arts  in  which,  though 
a  moderate  degree  of  Ikill  may  be  uleful  or  ornamental, 
yet  luperior  tafte  and  knowledge  are  rather  hurtful, 
as  they  have  a  tendency  to  fcduce  us  from  the  more  • 
important  duties  ^vhich  ^ve  owe  to  oiu-felves  and  to  fo- 
ciety. Of  tliofc,  dancing  feems  to  be  one  :  It  is  faid 
of  a  certain  Roman  lady,  by  an  eloquent  hitlorian, 
"  that  (he  was  more  fidlled  in  dancing  than  became  a 
modeft  and  virtuous  ^voman." 

Mufic,  alfo,  is  an  art  in  ^vhicli  the  youth  of  the  fe-,,  , 
male  fex  are  pretty  generally  inftruilfled  ;  and  if  their 
voice  and  ear  be  fuch  as  to  enable  them  to  attain  any 
excellence  in  vocal  mufic,  it  may  conduce  greatly  to 
increafe  their  influence  over  oiu'  fex,  and  may  afford  a 
pleafing  and  elegant  amufement  to  their  leifure  hours. 
T!ie  harpfichord  and  the  fpinet  are  inftruments  often 
touched  by  female  hands  ;  nor  do  we  prefume  to  for- 
bid the  ladies  to  exercife  their  delicate  fingers  in  calling 
forth  the  enchanting  founds  of  thefe  inftruments.  But 
ftill,  jt  your  daughter  have  no  voice  or  ear  for  mufic, 
compel  her  not  to  apply  to  it. 

Drawing  is  another  accomplifliment  which  general- p, 
ly  enters  into  the  plan  of  female  education.  Girls  are 
ulually  taught  to  aim  at  fome  fcratches  with  a  pencil  : 
but  when  they  grow  up,  they  cither  lay  it  totally  afide, 
or  elfc  apply  to  it  -with  i'o  much  afliduity  as  to  negleifl 
their  more  important  duties.  We  do  not  confider  fkill 
In  drawing,  any  more  than  Ikill  in  poetry,  as  an  ac- 
complilhmcnt  very  neceffary  for  the  ladies  ;  yet  we  agree 
with  RoutVeau,  that  as  far  as  it  can  contribute  to  im- 
prove their  taile  in  drefs,  it   may  not   be  improper  for 
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KJucatioB.  them  to  purfue  it.     They  may  very  properly  be  taught 
*  to  iketch  and  colour  tlowers  ;  but  we  do  not  wifli  them 

to  forget  or  lay  afide  this  as  foon  as  the  dramng-marter 
is  difmifled  :  let  them  retain  it  to  be  uleiul  through  life. 
Though  pride  can  never  be  lovely,  even  in  the  fairell 
female  form  ;  yet  ought  the  young  woman  to  be  care- 
fully imprefled  ^vith  a  due  refpeft  for  herfelf.  This  will 
join  ^vith  her  native  modeily  to  be  the  guardian  of  her 
virtue,  and  to  preferve  her  from  levity  and  impropriety 
of  conduct. 

Such  are  the  hints  whicli  have  occurred  to  us  on  the 
education  proper  for  the  female  lex,  as  far  as  it  ought 
to  be  conduded  in  a  raar.uer  diiferent  from  that  of  the 
male. 

IX.  Public  and  Private  Education. 


Oke  quellion  ufually  difcuffed  by  the  wT-iters  on  this 
fubjeft  has  not  hitherto  engaged  our  attention.  It  is, 
Whether  it  be  mod  proper  to  educate  a  young  man  pri- 
vately, or  fend  him  to  receive  his  education  at  a  public 
fchool  ?  This  quellion  has  been  fo  often  agitated,  and 
by  people  enjoying  opportunities  of  receiving  all  the 
information  which  experience  can  furnilh  on  the  fubjecl, 
that  we  cannot  be  expefttd"'to  advance  any  new^  ar- 
gument of  importance  on  either  fide.  Yet  we  may 
ftate  what  has  been  urged  both  on  the  one  and  the 
other. 

They  who  have  confidered  children  as  receiving  their 
education  in  the  houfe  and  under  the  eye  of  their  parents, 
and  as  fecluded  in  a  great  meafure  from  the  Ibciety  of 
other -children,  have  been  fometimes  led  to  conlider  "this 
lituation  as  particularly  favourable  for  their  acqidring 
uleful  knowledge,  and  being  formed  to  \'irtuous  habits. 
Though  we  reap  many  advantages  from  mingling  in 
fecial  life,  yet  in  fociety  we  are  alio  tainted  with  many 
vices  to  which  he  who  pafles  his  life  in  folitary  retire- 
ment is  a  ftranger.  At  ivhatever  period  of  life  we  be- 
gin to  mix  with  the  world,  we  ftill  find  that  we  have 
not  yet  acquired  fufficient  llrength  to  refill  thofe  temp- 
tations to  vice  with  ivhich  we  are  there  alTailed.  But  if 
we  are  thus  ready  to  be  infefted  with  the  contagion  of 
vice,  even  at  any  age,  no  other  argument  can  be  ne- 
ceffary  to  {how  the  propriety  of  confining  children  from 
thofe  dangerous  fcenes  in  which  this  infeftion  is  fo  ea- 
fily  caught.  And  whoever  furveys  the  ftate  of  morals 
■in  a  public  fchool  -wnxh  careful  and  candid  attention, 
even  though  it  be  under  the  management  of  the  moll 
virtuous,  judicious,  and  afliduous  teachers,  will  find 
xeafon  to  acknowledge,  that  the  empire  of  vice  is  efta- 
blifl'.ed  there  not  lefs  fully  than  in  the  great  world. 
Nothing,  therefore,  can  be  more  negligent  or  inhu- 
man, than  for  parents  to  expofe  their  children  to  thofe 
fedu£lions  h  hich  a  great  fchool  prefents,  at  a  time  ivhen 
thev  are  ilrongly  difpofed  to  imitate  any  example  fet 
before  them,  and  have  not  yet  learned  to  diftiuTuidi 
bet  .veen  fuch  examples  as  are  worthy  of  imitation,  and 
thofe  which  ought  to  be  beheld  with  abhorrence.  Even 
■when  under  the  parent's  eye,  from  intercourfe  with 
fervants  and  lifitors  their  native  innocence  is  likely  to 
fuifer  conilderably.  Yet  the  parent's  care  will  be  much 
more  likely  to  preserve  the  manners  of  his  child  uncor- 
jupted  in  his  ov\-n  houfe,  thsn  any  alliduity  and  watch- 
fiolnefs  of  his  teachers  in  a  fchool. 

The  moials  and  Jifpofitions  of  a,  child  ought  to  be 
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the  nrll  obje<fls  of  our  concern  in  condufling  his  tdu-  Education, 
cation  :  but  to  initiate  him  in  the  principles  of  ufeful  v  ■' 
knowledge  is  alfo  an  important  obje£l  ;  and  it  will  be 
happy,  if  in  a  private  education  virtue  be  not  only 
better  fecured,  but  knowledge  alfo  more  readily  ac- 
quired, than  in  a  public.  But  this  aiilually  happens. 
When  one  or  two  boys  are  committed  to  the  care  of  a 
judicious  tutor,  he  can  watch  the  moft  favourable  fea- 
fons  for  communicating  inllruilion  ;  he  can  a^vake  cu- 
riofity  and  command  attention  by  the  gentle  arts  of  in,- 
Ciniation  :  though  he  ftrive  not  to  intlame  their  breails 
with  emulation,  wliich  leads  often  to  envy  and  invete- 
rate hatred  ;  yet  he  will  fucceed  in  rendering  learning; 
pleafmg,  by  other  means  lefs  likely  to  produce  unfa- 
vourable etfedls  on  the  temper  and  difpofitions  of  his 
pupil^-.  As  his  attention  is  not  divided  among  a  num- 
ber, he  can  pay  more  regard  to  the  particular  difpo- 
fitions  and  turn  of  mind  of  each  of  his  pupils  :  he 
can  encourage  him  who  is  modell  and  flow,  and  reprefs 
the  quicknefs  and  volatility  of  the  other  ;  and  he  can 
call  forth  and  improve  their  powers,  by  leading  them 
at  one  time  to  view  the  fcenes  of  nature  and  the  changes 
which  (he  fucceflively  undergoes  through  the  varying 
feafons  :  at  another,  to  attend  to  fome  of  the  moil  en- 
tertaining experiments  of  natural  pliilofophy  ;  and  again 
alluring  them  artfully  to  their  literary  exercifes.  \Vith 
thefe  he  may  mix  fome  aftive  games  ;  and  he  may  af- 
fume  fo  much  of  the  fondnefs  of  the  parent,  as  to  join 
in  them  with  his  little  pupils.  Thefe  are  certainly  cir- 
cumllances  favourable  both  to  the  happinefs  and  to  the 
literary  improvement  of  youth  ;  but  they  are  peculiar 
to  a  private  education.  Befides,  in  a  private  educa- 
tion, as  children  fpend  more  of  their  time  ivith  grown, 
up  people  than  in  public  ;  thofe,  therefore,  who  re- 
ceive a  domeilic  education,  fooner  acquire  our  manner 
ot  thinking,  of  exprelTmg  ourfelve?,  and  of  behaving 
in  our  ordinary  intercourle  ^vith  one  another.  For  the 
very  fame  reafon  for  which  girls  are  often  obferved  to 
be  capable  of  prudence  and  propriety  of  behaviour  at 
an  earlier  age  than  boys,  thofe  boys  %vho  receive  a  fa- 
mily education  will  begin  fooner  to  think  and  aft  like 
men,  than  thofe  \vho  pals  their  earlier  days  in  a  public 
feminary.  And  though  you  educate  your  fon  at  home, 
there  is  no  reafon  why  he  lliould  be  more  accuftomcd 
to  domineer  over  his  inferiors,  or  to  indulge  a  capri- 
cious or  inhumane  difpofition,  than  if  he  were  brought 
up  among  fifty  boys,  all  of  the  fame  age,  fize,  and  rank, 
with  himfelf.  He  may  alfo,  in  a  private  education, 
exercife  his  limbs  with  the  fame  adlivity  as  in  a  public 
one.  He  cannot  indeed  engage  in  thofe  fports  for 
which  a  party  of  companions  is  neceflary  ;  but  llill 
there  are  a  thoufand  objefls  which  will  call  forth  his 
ailinty  :  if  in  the  country,  he  ^vill  be  difpofed  to 
filh,  to  climb  for  bird  nefts,  to  imitate  all  that  he  fees 
performed  by  labourers  and  mechanics  :  in  fhort,  he 
will  run,  leap,  throw  and  carry  ftones,  and  keenly  exert 
himfelf  in  a  variety  of  exercifes,  which  will  produce 
the  moft  fa\ourable  effefts  on  the  powers  both  of  his 
mind  and  body.  It  may  indeed  be  poffible  for  you  to 
oppofe  the  defigns  of  nature  fo  effedlually,  if  you  take 
pains  for  that  purpofe,  as  to  reprefs  the  natural  aiilivity 
of  your  child  or  pupil,  and  caufe  him  to  pine  away  his 
time  in  Ulllefs  indolence ;  but  you  will  thus  do  violence 
to  his  difpofitions,  as  well  as  to  thofe  inftimfls  -ivhich 
nature  has  for  wife  purpofes  implanted  in  his  breaft. 

And 
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i;iI\ication.  And  the  bad  confequences  \vliicli   may  refult   from  this 
*        1        '  managtment  arc  not  to  be  coufidcred  as  the  natural  ef- 
fcds  of  a  domelHc  education,  but    as  the   efl'ecls  ot  an 
education  carclefsly  or  imprudently  condudled. 

Eut  there  is  another  confideration  which  ivill  per- 
haps be  ftill  more  likely  than  any  of  thofe  ivhich  we 
have  hitherto  urged,  to  prevail  with  the  fond  parent 
to  give  his  child  a  private  education.  As  the  infant 
who  is  abandoned  by  its  mother  to  the  care  of  an  hire- 
ling nurfe,  naturally  transfers  its  affedlion  from  the 
unnatural  parent  to  the  perfon  ivho  fupplies  her  room 
and  performs  the  duties  incumbent  upon  her  ;  fo  the 
boy  who  is  baniflied  from  a  parent's  houle  at  a  time 
when  he  has  fcarce  begun  to  know  the  relation  in  which 
he  Hands  to  his  father  and  mother,  brothers  or  fillers, 
foon  ceafes  to  regard  them  with  lliat  fondnels  which 
he  had  contracted  for  them  from  living  in  their  com- 
pany and  receiving  their  good  offices.  His  refpetl, 
his  affecflon,  and  his  kindnels,  are  bellowed  on  new 
objects,  perhaps  on  his  mailer  or  his  companions  ;  or 
elfe  his  heart  becomes  feltifli  and  dellitute  of  every  ten- 
der and  generous  feeling  •,  and  when  the  gentle  and 
amiable  affctlions  of  filial  and  fraternal  love  are  thus, 
as  it  were,  torn  up  by  the  roots,  every  evil  paffion 
fprings  up,  with  a  rapid  groivth,  to  fupply  their  place. 
The  boy  returns  afterwards  to  his  father's  houfe  :  but 
he  returns  as  a  (Iranger  ;  he  is  no  longer  capable  of 
regarding  liis  parents  and  relations  with  the  fame  ten- 
dernefs  of  alleclion.  He  is  now  a  ilranger  to  that  fi- 
lial love  ^vhich  fprings  up  in  the  breall  of  the  child 
who  is  conllantly  feniible  of  the  tender  care  of  his  pa- 
.  rents,  and  fpends  his  earlier  years  under  their  roof,  in 
fuch  a  manner  as  to  appear  the  effeft  of  inlHnil  rather 
than  of  habit.  Selfilli  views  are  now  the  only  bond 
which  attaches  him  to  his  parents  and  relations  ;  and 
by  coming  under  their  uitluence  at  fo  early  a  period  of 
life,  he  is  rendered  for  ever  incapable  of  all  the  moft 
amiable  virtues  .which  can  adorn  human  nature.  Let 
the  parent,  therefore,  who  loves  his  child,  and  willies 
to  obtain  from  him  a  mutual  return  of  affeftion,  be- 
ware of  excluding  him  from  his  houle,  and  devolving 
the  fole  charge  of  him  upon  another,  in  his  child- 
hood. 

Thefe  views  reprefent  a  private  education  as  the  mofl 
favourable  to  virtue,  to  knowledge,  and  to  the  mutual 
alFeclion  which  ought  always  to  unite  the  parent  and 
his  child.  But  let  us  now  liiten  to  the  arguments 
which  are  ufually  urged  in  behalf  of  a  public  educa- 
tion. 

In  the  firft  place,  it  has  been  alTerted,  that  a  public 
education  is  much  more  favourable  than  a  private  to 
the  pupil's  improvement  in  knowledge,  and  much 
more  likely  to  infpire  him  with  an  ardour  for  learning. 
In  a  private  education,  ^^'ith  whatever  afTidiu'ty  and 
tendernefs  you  labour  to  render  learning  agreeable  to 
your  pupil,  llill  it  will  be  but  an  irkfome  tafk.  You 
may  confine  him  to  his  books  but  for  a  very  fliort  fpace 
in  the  courfe  of  the  day,  and  allow  him  an  alternation 
of  fludy  and  recreation.  Still,  however,  you  will  ne- 
ver be  able  to  render  his  books  the  favourite  objedls  of 
his  attention.  I{e  will  apply  to  them  with  reludance 
and  carelefs  indii&rence  j  even  while  he  feems  enga- 
ged on  his  lelTon,  his  mind  \vill  be  othe'-vife  occupied  ; 
it  will  wander  to  the  fcenes  where  he  purfues  his  diver- 
iions,  and  to  thofe  objefts  which  have  attrafted  his  de- 
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fires.  If  the  period  during  which  you  require  his  ap-  Eduratlw. 
plication  be  extremely  Ihoit  ;  di.ving  th  j  in  il  part  A  '""^ 
it,  he  will  Hill  be  thinking  of  the  aniufcn.' i>;^  from 
which  you  have  called  him,  and  regrcttin^  "us  Lon- 
finement  ;  during  the  laft,  he  will  fo  idly  anticipate 
the  moment  when  he  is  to  be  fet  at  liberty,  and  think 
of  new  amufemcnts.  Again,  if  you  confine  hira  du- 
ring a  longer  period,  ilill  more  unfavouraule  effrdls 
will  follow.  Peeviilincfs,  dullnefs,  and  a  determined 
averCon  to  all  that  bears  the  name  of  literature,  will 
be  naturally  imprelfed  on  his  mind  by  fuch  treatment. 
How  can  it  be  othen\'ile  ?  Books  poflefs  fo  few  of 
thole  qualities  wliich  recommend  any  object  to  the  at- 
tention of  children,  that  they  cannot  be  naturally  a- 
greeable.  They  have  nothing  to  attrai^  and  detain 
the  eye,  the  car,  or  any  of  the  fenles  ;  they  prefent  _ 
things  with  which  children  are  unacquainted,  and  of 
which  thcv  know  not  the  value  :  children  cannot  look 
beyond  the  letters  and  words,  to  the  things  which  thefe 
reprefent ;  and  even  though  they  could,  yet  it  is  much 
more  pleafmg  to  ^aew  fcenes  and  objects  as  they  exift 
originally  in  nature,  than  to  trace  their  images  in  a 
faint  and  imperfect  reprefentation.  It  is  vain,  there- 
fore, to  hope  that  children  uill  be  prevailed  with  to  pay 
attention  to  books  by  means  of  any  allurements  which 
books  can  of  themfelves  prefent.  Other  means  muft 
be  ufed  ;  but  thofe  in  a  private  education  you  cannot 
command.  In  a  public  feminary,  the  fituation  of 
mafters  ivith  rcfpect  to  their  pupils  is  widely  ditTerent. 
When  a  number  of  boys  meet  together  in  the  fame 
fcliool,  each  of  them  foon  begins  to  feel  the  impulfc 
of  a  principle  which  enables  the  mailer  to  command 
their  attention  without  difficulty,  and  prompts  them 
to  apply  with  cheerful  ardour  to  talks  which  would 
othenvife  be  extremely  irkfome.  This  principle  is  a 
generous  emulation,  whicli  animates  the  breall  with 
the  defire  of  fuperior  excellence,  without  inlpiring  en- 
vy or  hatred  of  a  competitor.  When  children  are  pru- 
dently managed  in  a  great  fchool,  it  is  impoflible  for 
them  not  to  feel  its  impulfe.  It  renders  their  talks 
icarce  lefs  agreeable  than  their  amuferaents,  and  directs 
their  activity  and  curiofity  to  proper  obje6ts.  View 
the  fcholar  at  a  public  fchool,  compofing  his  thein^r, 
or  turning  over  his  dictionary  ;  how  alert  i  how  cheer- 
ful I  how  indefatigable !  He  applies  with  all  the  eager- 
nefs,  and  all  the  perfeverance,  of  a  candidate  for  one 
of  the  molt  honourable  places  in  the  temple  of  fame. 
Again,  behold  and  pity  that  poor  youth  who  is  con- 
fined to  his  chamber  ^vith  no  companion  but  his  tutor ; 
none  v.hofe  luperiurity  can  provoke  his  emulation,  or 
whofe  inferiority  might  Ha'ter  him  with  thoughts  of 
his  own  excellence,  and  thus  move  him  to  preferve  by 
indullrious  application  the  advantages  which  he  has 
already  gained.  His  book  is  before  him  ;  but  how 
languid,  how  lilHefs  his  poilure  1  how  heavy  and  dull 
his  eye  I  Nothing  is  exprefl'ed  in  his  countenance  but 
dcjccition  or  indignation.  Examine  him  ccncerning 
his  teflon;  he  replies  with  confufuMi  and  hefitation.  Af- 
ter a  few  minutes  obfervution,  you  cannot  fail  to  be 
conviijced  that  he  has  fpent  his  lime  without  making 
any  progrets  in  learning;  that  hisfpirits  ire  now  broken, 
his  natural  chcerfulncfs  deltr.;yed,  and  his  breait  arm- 
ed with  invincible  prejudices  againit  all  application  in 
the  puifuit  of  literary  knowledge.  Belides,  in  a  fchool 
there  is  fojnething  more  than  emulation  to  render  leani- 
4  D  ■  ing 
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E-Hnrarlon.  jng  lefs  iifagreeable  than  it  naturally  is  to  children. 
»  The  flighteft  oblervation  of    life,  or  attention    to  our 

own  condutl  in  various  circumitances,  ■w-ill  be  fufficient 
to  convince  us,  that  ^vhenever  mankind  are  placed  in 
circumflances  of  diltrefs,  or  fubjetled  to  any  difagree- 
able  reftraint,  that  which  a  fingle  perfon  bears  with 
impatience  or  dejeiHon  will  make  a  much  lefs  impref- 
lion  on  his  mind  if  a  number  of  companions  be  joined 
with  him'  in  his  iuifering  or  reftraint.  It  is  elleemed 
a  piece  of  much  greater  feverity  to  confine  a  prifoner 
in  a  folitary  cell,  than  where  he  is  permitted  to  mix 
with  others  in  the  fame  uncomfortable  fituation.  A 
iourney  appears  much  lefs  tedl.iiis  to  a  party  of  travel- 
lers, than  to  him  ivho  beats  the  path  alone.  In  the 
fame  manner,  when  a  number  of  boys  in  a  great  fchool 
are  all  bufied  on  the  fame  or  on  (imilar  taflis,  a  fpirit 
of  induftry  and  perfeverance  is  communicated  from 
one  to  another  over  the  %vholc  circle  ;  each  of  them 
infenfibly  acquires  new  ardour  and  vigour ;  even  though 
he  feel  not  the  fpur  of  emulation,  yet,  while  all  are 
bufy  around  him,  he  cannot  remain  idle.  Thefe  are 
fa£ts  obvious  to  the  nioft  carelefs  obferver. 

Neither  are  public  fchools  fo  unfavourable  to  the 
virtue  of  their  members  as  they  have  been  reprefented 
to  be.  If  the  mailers  are  men  of  virtue  and  prudence, 
careful  to  fet  a  good  example  before  their  pupils,  at- 
•  tentive  to  the  particular  charafter  and  behaviour  of 
each  individual  among  them,  firm  to  punifli  oblfinate 
and  incorrigible  depravity,  and  even  to  expel  thofe  who 
are  more  likely  to  injure  the  morals  of  others  than  to 
be  reclaimed  themfelves,  and  at  the  fame  time  eager 
to  applaud  and  to  encourage  amiable  and  virti'.ous  dif- 
pofitions  wherever  they  appear  ;  under  the  govern- 
ment of  fuch  maflers,  a  public  fchool  uill  not  fail  to 
be  a  fchool  of  virtue.  There  will  no  doubt  be  par- 
ticular individuals  among  the  pupils  of  fuch  a  femi- 
nary,  whofe  morals  may  be  corrupt  and  their  difpofi- 
tions  \icious  ;  but  this,  in  all  probability,  will  arife 
from  the  manner  in  which  they  were  managed  before 
entering  the  fchool,  or  from  lome  other  circumflances, 
rather  than  from  their  being  tent  for  their  education 
to  a  public  fchool.  Again,  at  a  public  fchool  young 
people  enjoy  much  greater  advantages  for  preparing 
them  to  enter  the  world,  than  they  can  poffibly  be  fa- 
voured -ivith  if  brought  up  in  a  private  and  folitary 
manner.  A  great  ichool  is  a  miniature  reprefentation 
of  the  world  at  large.  The  objects  which  engage  the 
attention  of  boys  at  a  fchool  are  different  from  thofe 
which  occupy  their  parents  ;  the  vieivs  of  the  boys 
are  lefs  extenfivc,  and  they  are  not  yet  capable  of  pro- 
fecuting  them  by  fo  many  bafe  and  mean  arts  :  but,  in 
other  lefpefts,  the  two  fcenes  and  the  aftors  upon 
them  nearly  refemble  each  other ;  on  both  you  behold 
contending  palFions,  opnofite  interelts,  weaknefs,  cun- 
ning, folly,  and  vice.  He  therefore  who  has  perform- 
ed his  part  on  the  miniature  fcene,  has  rehearfed  as  it 
were  for  the  greater  ;  if  he  has  acquitted  himfelf  well 
on  the  one,  he  may  be  alfo  expefled  to  diliinguilh  him- 
felf on  the  other  •,  and  even  he  who  has  not  diftinguiflied 
himfelf  at  fchool,  at  leaf!  enters  the  wo'ld  with  fupe- 
rior  advantages  when  vieived  in  comparifon  with  him 
who  has  fpent  his  earlier  days  in  the  ignorance  and  fo- 
litude  of  a  private  and  domeftic  education.  Befides, 
when  a  number  of  boys  meet  at  a  public   feniinary  of 


[       578       ] 


E     D     U 


education,  feparated  from  their  parents  and  relations  ;  "duritJon. 
nearly  of  the  fame  age,  engaged  in  the  fame  Ifudies,  ^ 
and  fond  of  the  lame  anmfements ;  they  naturally  con- 
tradl  friendthips  vWth  one  another  which  are  more  cor- 
dial  and  fincere  than  any  that  take  place  between 
pcrions  farther  advanced  in  life.  A  friendlhip  is  often 
formed  between  two  boys  at  fchool  which  continues 
through  life,  and  is  p^oduilive  of  the  happieft  confe- 
quences  to  each  of  them.  While  at  fchool,  they  mu- 
tually afiilf  and  encourage  each  other  in  their  learning  j 
and  their  mutual  affeftion  renders  their  talks  lefs  bur- 
denlome  than  they  might  Otherwife  find  them.  As 
they  advance  in  life,  their  friendlhip  Hill  continues  to 
produce  happy  effefts  on  their  fentiraents  and  conduft  : 
perhaps  they  are  mutually  ufeful  to  each  other  by  in- 
terelf  or  by  perfonal  alfillance  in  making  their  ivay  in 
the  -ivorld  ;  or  when  they  are  engaged  in  the  cares 
and  bullle  of  life,  their  intercourle  and  correfpondence 
with  each  other  may  contribute  much  to  confole  them 
amid  the  vexations  and  fatigues  to  which  they  may  be 
expofed. 

Such  are  the  chief  arguments  ufually  adduced  in  fa- 
vour of  a  public  education.  WTien  we  compare 
them  with  thofe  which  have  been  urged  to  recom- 
mend a  private  education,  we  ihall  perhaps  find  that 
each  has  its  peculiar  advantages.  A  public  educa- 
tion is  the  more  favourable  to  the  acquifition  of 
knowledge,  to  vigour  of  mind,  and  to  the  formation 
ot  habits  of  indullry  and  fortitude.  A  private  educa- 
tion, when  judicioully  conducfled,  will  not  fail  to  be 
peculiarly  favourable  to  innocence  and  to  mildnefs  of 
diipofition  ;  and  notwithllanding  what  has  fometimes  ' 
been  advanced  by  the  advocates  for  a  public  educa- 
tion, it  is  furely  better  to  keep  youth  at  a  diifance 
from  the  feduftions  of  vice  till  they  be  fufficiently 
armed  againll  them,  than  to  expofe  them  to  them  at  an  sg 
age  when  they  know  not  to  what  dangers  they  lead,  and  ^  medium 
are  wholly  unable  to  refill:  them.  Were  we  to  glve'^'^''''"'^" 
implicit  credit  to  the  fpecious  talk  of  the  two  par- '  '^^°' 
ties,  either  a  private  or  a  public  education  would 
form  charafters  more  like  to  angels  than  to  thofe  men 
whom  we  ordinarily  meet  in  the  world  :  but  they 
fpeak  with  the  ardour  of  enthufiafts ;  and  therefore  we 
mulf  liften  inth  caution  both  to  the  fafts  which  they 
adduce,  and  to  the  inferences  which  they  draw.  Could 
we  without  expofing  children  to  the  contagion  of  a 
great  town,  procure  for  them  the  advantages  of  both 
a  public  and  a  private  education  at  the  fame  time,  ^ve 
would  by  this  means  probably  fucceed  bell  in  render- 
ing them  both  refpeftable  fcholars  and  good  men.  If 
we  may  prefume  to  give  our  opinion  freely,  we  would 
advife  parents  never,  except  when  fome  unavoidable 
ne  e'lity  of  circumflances  obliges  them,  to  expel  their 
children  from  under  their  own  roof  till  they  be  advan- 
ced beyond  their  boyilli  years  :  let  the  mother  nurfe 
her  own  child  ;  let  her  and  the  father  join  in  fuperiii- 
tending  its  education  :  they  may  then  expeft  to  be 
rewarded,  if  they  have  aifled  their  parts  aright,  by  com- 
manding the  gratitude,  the  affeflion,  and  the  refpeft 
of  their  child,  while  he  and  they  continue  to  live  to- 
gether. Let  matters  !  e  fo  ordered,  that  the  boy  may 
refide  in  his  father's  houfe,  and  at  the  fame  time  at- 
tend a  public  fchool  :  but  let  the  girl  be  educated 
wholly  under  her  mother's  eye^ 
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Travel  con-  ANOTHER  queftion  which  has  been  often  dlfcuf- 
lidrrcd  Ml  fed  comes  here  under  our  review.  The  philofophers 
general.  ^f  ancient  Greece  travelled  in  learch  of  knowledge. 
Books  were  then  icarce,  and  thole  lew  which  were 
to  be  obtained  were  no  very  rich  trealuries  of  ufe- 
ful  intormation.  The  rhapfodies  of  a  poet,  the  rude 
legends  of  loinc  ill-intormed  and  fabulous  hillorian, 
or  the  theories  of  fanciitil  philofophers,  were  all  that 
they  could  aiFord.  Thales,  Lycurgus,  Solon,  Plato,  tra- 
velled, leeking  that  knowledge  among  more  civilized 
nations  which  they  could  not  find  in  tlieir  native  coun- 
try. In  the  courfe  of  their  travels,  they  heard  the  lec- 
tures of  celebrated  philofophers  ;  conlulted  the  priefts, 
^vho  were  the  guardians  of  the  traditions  of  antiquity, 
concerning  the  nature  and  origin  of  thole  traditions ; 
and  obferved  the  inllitutions  ot  thole  nations  which 
were  molt  renowned  for  the  ^vifdora  of  their  legiila- 
ture.  When  they  fet  out  to  vilit  foreign  countries, 
they  feem  to  have  propoled  to  themlelves  a  certain 
end  ;  and  by  keeping  that  end  ileadily  in  view  during 
the  courfe  of  their  travels,  they  gained  inch  improve- 
ment as  to  be  able  on  their  return  to  command  the 
veneration  of  their  countrymen  by  means  of  the  know- 
ledge which  they  were  enabled  to  communicate.  Many 
befides  the  philofophers  of  ancient  Greece  have  tra- 
velled for  improvement,  and  have  fucceeded  in  their 
views.  But  ancient  hiftory  does  not  relate  to  us,  that 
travelling  was  coniidered  by  the  Greeks  or  Romans  as 
neceffary  to  finifli  the  education  of  their  young  men 
of  fortune  before  they  entered  the  fcenes  of  aclive  life. 
It  is  true,  after  Greece  became  a  province  of  the  Ro- 
man empire,  and  the  Romans  began  to  admire  the 
fcience  and  elegance  of  Greece,  and  to  cultivate  Gre- 
cian literature,  the  young  noblemen  of  Rome  often 
repaired  to  Rhodes  and  Athens  to  complete  their  ftu- 
Jjes  under  the  mailers  of  philofophy  and  eloquence 
who  taught  in  thofe  cities.  But  they  went  thither 
with  the  fame  views  with  which  our  youth  in  modem 
times  are  fent  to  free  fchools  and  univerfities,  not  to 
acquire  kno^vledge  by  the  obfervation  of  nature,  of  tlie 
inllitutions,  manners,  and  culloms  of  nations ;  but  mere- 
ly to  hear  leiSlures,  read  books,  and  perform  exercifes. 
In  modern  times,  a  few  men  of  retletlion  and  expe- 
rience have  now  and  then  travelled  for  improvement  : 
but  the  greatell  part  of  our  travellers,  for  a  long  time, 
were  enthuliatic  devotees  who  went  in  pilgrimage  to 
vilit  the  Ihrine  or  relics  of  fome  favourite  faint  5  fol- 
iliers,  who  wandered  over  the  earth  to  dellroy  its  in- 
habitants )  or  merchants,  whofe  bufinefs  as  fatlors  be- 
tween widely  diflant  countries  and  nations  led  them  to 
brave  every  danger  in  traverfmg  from  one  corner  of  the 
globe  to  another.  But  fmce  the  nations  of  modern 
Europe  have  begun  to  emerge  from  rudenefs,  igno- 
rance, and  fervile  deprelTion,  they  have  formed  one 
great  comraon\vealth,  the  members  of  which  are  fcarce 
lefs  intimately  connedlcd  witli  each  otlier  than  were 
the  Hates  of  ancient  Greece.  The  confequence  of 
this  mutual  connexion  and  dependence  is,  that  almoll 
all  the  nations  of  Europe  have  frequent  intercourfe  with 
one  another  ;  and  as  fome  of  them  are,  and  have  long 
been,  more  enUghtened  and  refined  than  others,  thofe  na- 
tions who  have  attained  the  highell  degrees  of  civiliza- 


tion and  refinement  have  naturally  attraiflcd  the  ndmlr.i-  Elncati-n. 
tion  and  homage  of  the  rell.  Their  language  has  been  »  ' 
ftudied,  their  manners  and  arts  have  been  adopted,  and 
even  their  drefs  has  been  imitated.  Other  nations  have 
thronged  to  pay  the  homage  due  to  their  fupcrior 
merit,  and  to  lludy  under  them  as  mailers.  Hence 
has  arilcu  the  prailice  which  at  prefcnt  prevails  among 
us  ot  fending  our  youth  to  complete  their  education 
!-y  travelling,  before  we  introduce  them  to  adive  life, 
or  require  them  to  engage  in  bufinefs.  Formerly  young 
men  were  not  fent  to  travel  till  after  they  had  proceed- 
ed through  the  forms  of  a  regular  education,  and  had 
at  leall  attained  fuch  an  age  that  they  were  no  longer 
to  be  confidered  as  mere  boys.  But  the  progrefs  of 
lu.Kury,  the  defire  of  parents  to  introduce  their  cliild- 
ren  into  the  world  at  an  early  age,  that  they  may 
early  attain  to  wealth  and  honours,  and  various  other 
caufes,  have  gradually  introduced  the  pradlice  of 
fending  mere  boys  to  foreign  countries,  under  pretence 
of  aftording  them  opportunities  of  ihaking  off  prejudices, 
of  lloring  their  minds  with  truly  ufeful  knowledge,  and 
of  acquaing  thofe  graceful  manners  and  that  manly  ad- 
drefs  which  ivill  enable  them  to  acquit  themlelves  in  a 
becoming  manner  when  they  are  called  to  the  duties  of 
aftive  life.  How  much  travelling  at  fuch  an  early  age 
contributes  to  fulfil  the  views  of  parents,  a  flight  fur- 
vey  of  the  fenate-houfe,  the  gambling-houfcs,  the  race- 
courfe,  and  the  cockpit,  will  readily  convince  the  fa- 
gacious  obferver. 

But  we  wilh  to  foller  no  prejudices  againft  neigh- 
bouring nations;  we  entertain  no  fuch  prejudices  in 
favoiu:  of  Britain,  as  to  wilh  to  confine  our  counti"v- 
men  within  the  fea-girt  ifle.  Let  us  inquire  what  ad- 
vantages may  be  gained  by  traveUing,  and  at  what  age 
it  may  be  moll  proper  to  fet  out  in  purfuit  of  thofe 
advantages.  gj 

After  all  that  bookilh  men  have  urged,  and  not- Travel  ne. 
withllanding  all  that  they  may  continue  vehemently  "^•^"'■'y  to 
to  urge,  in  behalf  of  the  knowledge  to  be  derived  from  [■"^„''of'*'" 
their  beloved  books  j  it  mull  llill  be  acknowledged,  that  i^nu^.i^d^,.. 
books  can  teach  us  little  raor*;  than  merely  the  lan- 
guage of  men.  Or,  if  we  fliould  grant  that  books  are 
of  higher  importance,  and  that  language  is  the  leaft 
valuable  part  of  the  knowledge  which  they  teach,  yet 
Hill  we  need  to  beware  that  they  lead  us  not  allray  j 
U  is  better  to  examine  nature  with  the  naked  eye,  than 
to  view  her  through  the  fpeclacles  of  books.  Neither 
the  theories  or  experiments  of  philolophers,  nor  the 
narratives  of  travellers,  nor  the  relations  of  hiilorians, 
though  fupported  by  a  numerous  train  of  authorities, 
are  \vorthy  of  implicit  credit.  You  retire  from  the 
world,  confine  yourlelf  for  years  to  your  clofet,  and 
read  volume  after  volume,  hiftorians,  philofophers,  and 
poets  ;  at  lail  you  tancy  that  you  have  gained  an  im- 
menfe  tlore  of  knowledge  :  But  leave  your  retirement, 
return  into  the  world,  compare  the  knowledge  which 
you  have  treafured  up  with  the  appearances  of  nature'} 
you  will  find  that  you  have  laboured  in  vain,  that  it  is 
only  the  femblance  of  knowledge  which  you  have  ac- 
quired, and  will  not  ferve  for  a  faithful  guide  in  life, 
nor  even  enable  you  to  diilinguilh  yourfelf  for  literacy 
merit.  Compare  the  relations  of  travellers  with  one 
another  ;  how  ieldom  do  they  agree  when  they  defcribc 
tile  fame  fcenes  and  the  fame  people  !  Turn  your  at- 
tention to  the  moll  refpeftable  hiftorians,  compare 
4  D  2  tlieir 
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tir.calior.  ilieir  accounts  of  tlie  fame  events ;  what  difagreement  ! 

'~—\r~~'  what  contrariety  !  Where  Ihall  truth  be  found  ?  Liilen 
to  the  cool,  the  candid  philofophers  ;  what  contradic- 
tory theories  do  they  build  on  the  fame  fyftem  of  fefls! 
We  agree,  then,  that  it  is  better  to  feek  knowledge 
by  aftual  obfervation  and  experiment,  than  to  receive 
it  at  fecond  hand  from  the  information  of  others.  He 
who  would  gain  an  acquaintance  with  the  beauties  of 
external  nature,  muft  view  them  with  his  own  eyes  j 
he  who  would  know  the  operations  of  the  human  un- 
derftanding,  mufl  reHeft  upon  what  pafles  in  his  own 
mind  ;  he  who  would  know  the  cultoms,  opinions, 
and  manners  of  any  people,  muft  mingle  with  them, 
mull  obferve  their  conduft,  and  liftcn  to  their  conver- 
fation.  The  arts  are  acquired  by  adfual  praftice  ;  the 
fciences  by  aftual  obfervation  in  your  own  perfon,  and 
by  deducing  inferences  from  your  obfervations. 

If  therefore  to  extend  our  knowledge  can  contri- 
bute in  any  degree  to  render  us  happier,  wifer,  or 
better  j  travelling,  as  being  more  favourable  to  know- 
ledge than  the  ftudy  of  books,  muft  be  highly  advan- 
tageous. Get  well  acquainted  with  your  owti  coun- 
try ;  with  the  manners,  the  cuftoms,  the  laws,  and  the 
political  fituation  of  your  countrymen  :  Get  alfo  a 
knowledge  of  books  ;  for  books  would  not  be  altoge- 
ther ufelefs,  though  they  could  ferve  no  other  purpofe 
but  to  teach  us  the  language  in  which  mankind  ex- 
prefs  themfelves :  And  then,  if  your  judgment  have  at- 
tained maturity ;  if  curiolity  prompt  you  ;  if  your  con- 
ftitution  be  robuft  and  \'igorous,  and  your  fpirits  live- 
ly ;  you  may  imitate  the  Solons,  Homers,  and  Platoes, 
of  old,  and  vilit  foreign  countries  in  fearch  of  know- 
ledge, and  with  a  view  to  bring  home  fomething  wliich 
may  be  of  real  utility  to  yourfelf  and  your  country. 
You  will,  by  this  time,  be  fo  much  mafter  of  the  lan- 
guage of  your  own  country,  that  you  '(vill  not  lofe  it 
while  you  are  learning  the  languages  of  foreign  nations ; 
your  principles  of  taile  and  of  right  and  wrong  will 
be  fo  formed  and  fixed,  that  you  will  not  defpife  any 
inititution  or  cuftom  or  opinion  merely  becaule  it  pre- 
vails not  in  your  own  country ;  nor  yet  will  you  be 
ready  to  admire  and  adopt  any  thing,  merely  becaufe 
it  prevails  among  a  foreign  nation  who  are  diftinguifh- 
ed  for  profound  and  extcnfive  knowledge,  or  for  ele- 
gance of  tafte  and  manners.  No  ;  you  ivill  divert 
yourfelf  of  every  prejudice,  and  judge  only  by  the 
fixed  unalterable  principles  which  determine  the  di- 
ftinclion  between  right  and  wrong,  between  truth  and 
falfehood,  between  beauty  and  deformity,  fublimity 
and  meannefs.  Your  objeft  ^vill  not  be  to  learn  exotic 
vices,  to  mingle  in  frivolous  amufements,  or  to  form 
a  catalogue  of  inns.  Your  views,  your  inquiries,  will 
have  a  very  different  direftion.  You  will  attend  to 
the  ftate  of  the  arts,  of  the  fciences,  of  morals,  man- 
ners, and  government  ;  you  will  alfo  contemplate  with 
eager  delight,  the  grand  or  beautiful  fcenes  of  nature, 
and  examine  the  vegetable  produflions  of  the  various 
regions  through  which  you  pafs,  as  ivell  as  the  different 
tribes  of  animals  which  inhabit  them  ;  you  will  obferve 
what  bleftings  the  beneiicence  of  nature  has  conferred  on 
the  inhabitants  of  each  particular  diviiion  of  the  globe, 
and  how  far  the  ingenuity  and  induftry  of  man  have  ta- 
ken advantage  of  the  kindnefs  of  nature.  Thus  fur- 
veying  the  face  of  the  earth,  and  coniidering  hoiv  ad- 
vantages and   difadvantages    are    balanced  with  each 


other  through  every  various  region  and  climate  from  one  Education, 
extremity  of  the  globe  to  another  ;    you   will  admire  v       ^ 

and  revere  that  impartiality  with  v,hich  the  Author  of 
nature  has  diftributed  his  benefits  to  the  whole  human 
race.  When  from  the  chilly  climes  and  ftubborn  (oil 
of  the  north,  you  turn  your  eyes  to  the  fertile  ge- 
nial regions  of  the  fouth,  where  every  tree  is  loaded 
with  exquifite  fruits,  and  every  vegetable  Is  nourilh- 
ing  and  delicious ;  you  will  be  plealed  to  find,  that  the 
inhabitants  of  the  north,  by  their  iuperior  ingenuity 
and  vigour,  are  able  to  raiie  themfelves  to  circumllanccs 
no  lefs  comfortable  and  relpedable  than  thofc  which 
the  nations  inhabiting  between  the  troplofe  enjoy  ;  when 
you  behold  the  French  ftiaking  off  the  yoke  of  del- 
potifm,  and  afpiring  to  the  fweets  of  liberty  as  uell  as 
their  Britifh  neighbours  ;  you  will  be  pleated  to  fee,  that 
the  natural  gaiety  and  cheerfulnefs  of  the  former  nation 
render  them  not  incapable  of  the  energy  of  the  latter. 
You  will  be  pleafed  to  view  tlie  remains  of  antiquity, 
and  the  noble  monuments  of  art ;  but  you  \vill  think 
it  below  you  to  trille  away  your  time  in  gazing  at  pa- 
laces and  churches,  and  colletliug  rulty  medals  and 
fragments  of  marble  5  you  will  feek  the  fociety  of  emi- 
nent men,  and  eagerly  cultivate  an  acquaintance  with 
the  moft  diftlnguiihed  artifts  and  men  of  fcience  who 
adorn  the  nations  among  whom  you  may  happen  to 
fojourn.  Knowing  that  the  knowledge  which  is  to 
be  acquired  in  great  townis.  Is  by  no  means  an  ade- 
quate compenfatlon  for  the  vicious  habits  which  you 
are  liable  to  contraft  in  them  ;  and  befides,  that  the 
luxuries,  the  afts,  the  manners,  the  Nnrtues,  and  the 
vices  of  all  great  touiis  are  nearly  the  fame,  fo  that 
ivhen  you  have  feen  one,  you  have  feen  all  others  ;  you 
will  avoid  taking  up  your  rcfidence  for  any  coniider- 
able  time  in  any  of  the  great  towns  through  which 
you  have  occaiion  to  pafs  in  the  courfe  of  your  tra- 
vels. The  traveller  ^vho  has  attained  the  previous  ac- 
compliftiments  which  we  ha\'e  mentioned  as  neceffury, 
who  fets  out  with  the  vie^vs  ^vhlch  we  ha\'e  fuppoled 
him  to  entertain,  and  who  conduits  his  travels  in  this 
manner,  cannot  fail  to  return  home  enriched  with 
much  ufeful  kno^vledge  ;  he  cannot  but  derive  more 
real  improvement  from  travelling,  tiian  he  could  have 
gained  by  fpending  the  fame  period  of  time  in  folitary 
ftudy  :  when  he  returns  to  his  native  country,  he  will 
appear  among  his  countrymen  as  more  than  a  philofo- 
pher ;  a  fage,  and  a  benefactor.  His  knowledge  is 
fo  extenfive  and  accurate,  his  views  are  fo  liberal  and 
enlarged,  and  he  is  fo  fuperior  to  prejudices,  without 
being  the  enemy  of  any  ufeful  eftabliihments,  that  he 
will  be  enabled  to  command  univerfal  efteem,  by  peri- 
forming  his  part  in  life  with  becoming  dignity  and  pro- 
priety, and  perhaps  to  render  his  name  illultrlous,  and 
his  memory  dear  to  future  times,  by  fome  important 
fervices  to  the  community  to  which  he  belongs,  or 
even  to  mankind  in  general.  5. 

But  though  we  have  thus  far,  and  we  hope  for  ob-  Circum- 
vious  and  folld  realons,  decided  in  favour  of  travelling,  Ha;  ( e-  that 
as  being    more    likely  than    a    folitary  application  to  '■■^"  .'^'  "*• 
books,    to   furnhli    the    mind  with    ufeful    and    oma-  J^^f^jf^ig" 
mental  knowledge  ;  yet  we  do  not  fee  that  our  Britilh  to  the  youth 
youth  (;ither  take  care  to  furnllh  themfelves  with  theot  the  pre- 
previous  knowledge  which  ive    confider    as    indiipen-  '^"'  ^&^' 
fably  neceffary  in  order  to   prepare  them  for  travelling 
ivith  advantage,  or  fet   out  with  proper  views,  or  pro- 
fee  11  te 
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Kflucation.  fecute  tlielr    travels    in   a  prudent  judicious    manner. 
V        '  After  receiving  a  very  impertecl  education,  in  which 
religious  and  moral  inltruftion  are  alnioit  wholly  ne- 
glected, and  no  means  arc  ufed  to  inlpire  the  youth- 
ful mind  with    folid,   virtuous,    manly    qualities  5    but 
every  art  is  tried  to  make  the  young  man  appear  learn- 
ed, while  his  mind  is  dellitute  of  all  uletu!  information, 
and  to  teach  him  to  aiVume  the  confidence  of  manhood 
before   he   has   attained  even  to  a  moderate  de<^ree  of 
fenfe  and   prudence  ; — after    an    education    conduced 
in  this   manner,  and  with  theie  views,  the  flripling  is 
fent  abroad  to  view  the  world,  and  is  expected  to  re- 
turn   home  a  finiihed    charader,    an  ornament  and  a 
comfort  to  his  parents  and  all  his  connexions.     He  is 
hitherto   unacquainted,  perhaps,  even  with  the  firaple 
events  of  the  hillory  of  his  native  country  ;  and  either 
totally  ignorant  of  clatrical  literature,  or  but  very  fu- 
perlicially   intfrucSled   in   it.     He  has    not   yet   \'iewed 
with  a   difcerning   eye  the   manners  and   culloms  pre- 
vailing among  his  countrymen  ;  he  knows  not  the  na- 
ture of  the  government  under  which   he  lives,  nor  the 
fpirit  of  thofe  laws  by  which  his   civil  conduct  muft  be 
regulated.     He  has  no  fixed   principles  ;  no  clear,  di- 
llinfl  vieivs.      But  to  fupply  all  his  wants  of  this  na- 
ture,, he  is  put  into  the-  hands  of  a  travelling  governor, 
who  is  to  be  entirely  fubmiflive  to  his  will,  and  yet  to 
ferve  him  both    for   eyes  and  intelleft.     This  governor 
is  generally  either  fome  macaroni  ofHcer,   who  is  confi- 
dered  as  well   bred,  and  thought  to  kviow  the  world  ; 
or  el(e,  perhaps,  fome  cringing   fon  of  literature,  who 
having  fpent  much   time  among    his    books,    without 
acquiring  fuch  tlrength  or  dignity  of  mind  as  to  raife 
him  above  frivolity  of   manners    and  converfation  or 
pitiful  fawning  arts,  is  therefore  regarded  as   happily 
qualined  for   this  important  charge.     This  refpeftable 
peifonage  and   his  pupil    are  thipped  off   for    France, 
that  land  of  elegant  diflipation,  frivolity,  and  fafhion. 
They  travel  on  with  eager  impatience,  till  they  reach 
the   capital.      There    the    young  man  is  Indultrioully 
introduced  to  all  the  gay  fcenes  wliich  Paris  can  dif- 
play.      He    is,  at  firll,   confounded  ;    by    and   by  his 
fenfes  are  fafcinated  ;  new   deiires    are   awaked  in  his 
breall ;  all  around  him  he  fees  the  fons  of  diffipation 
wallowing  in   debauchery,    or  the  children  of   vanity 
fluttering    about    like    fo   many  gawdy   infefts.     The 
poor  youtli   has   no  fixed  principles  :  he  has  not  been 
taught  rto   regard  vanity  as  ridiculous,  or  to  turn  from 
vice  with  abhorrence.     No  attempt  is  made  to   allure 
him  to  thofe  objects,  an  attention  to  which  can   alone 
render  travelling  truly  beneficial.      Hitherto  his  mind 
had  been  left   almoll  whollv  uncultivated  ;    and   now 
the  feeds  of  vice  are  plentifully  foivn  in  it.      From  one 
great  towni   he   is  con\eved  to  another,  till   he  vilit  al- 
mo:l  every  place  in  Europe  ^vhere   profligacy  of  man- 
ner? has  attained  to   any  uncommon   height.      In  tins 
happy    courfe    of  education  he  probably  continues  to 
pui'fue  improvement  till    he   is  well    acquaintetl  with 
molt  of  the  poft  roads,  the  principal  inns,  and  the  great 
towns  at  lealt   in  France   and  Italy  ;  and   perhaps   till 
he   has  worn   out    his   conftitution,    and   rendered  his 
!nind  totally  incanable  of  any  generous  fentiments  or 
fober  reflection.     He   then  reviiits   his  native  country, 
to  the  inexpreflible   happinefs  of  his  parents,  ^vho  now 
eagerly  long   to  embrace  their  all-accomplillied  child. 
But    ho^v  raifcrably  -are    the   poor  folks  difappointcd. 


when  they  find  his  conftitution  waited,  his  undcrltand-  Education, 
ing  uninformed,  his  heart  deltitute  of  every  manly  or  ^"~~^ 
generous  fentiment  :  and  perceive  him  to  poflels  no 
uccomplilhment,  but  fuch  as  are  merely  i'uperficial  ? 
Perhaps,  however,  his  parents  are  prevented  by  their 
partiality  both  for  their  child  and  for  the  means 
which  they  have  adopted  in  conducting  his  education, 
from  viewing  his  cli.traiter  and  qualifications  in  n 
true  light.  Perhaps  tliey  overlook  all  liis  defeats,  or 
confider  them  as  ornaments,  and  regard  their  dear  foil 
as  the  mirror  of  perfection.  But,  unfortunately, 
though  they  be  blind  to  the  hideous  deformity  of  the 
monlter  which  they  have  formed,  they  cannot  hinder 
it  from  being  confpicuous  to  others  ;  though  they  may 
vieiv  their  Ion's  character  as  amiable  and  refpeiSable, 
they  cannot  render  it  ufeful,  they  cannot  prevent  it 
from  being  hurtful  to  fociety.  Let  this  youth  whofe 
education  has  been  thus  wifely  conduced,  let  him  be 
placed  at  the  head  of  an  opulent  fortune,  advanced  to 
a  feat  in  the  legiflalive  body  of  his  country,  or  called 
to  aft  in  any  public  cliaraiter  ;  how  will  he  dillinguilh 
Iiimfelt  ?  As  the  virtuous  patriot,  the  honeft  yet  able 
Itatefraan,  the  fkilful  general,  or  the  learned  upright- 
judge  ?  How  will  he  enjoy  his  fortune?  Will  he  be 
the  iriend  of  the  poor,  the  llcady  fupporter  of  the  laws 
and  conftitution  under  whofe  proteftion  he  lives  ?  Will 
he  Ihow  himfclt  capable  of  enjoying  otium  cum  digni- 
tate  ?  If  we  reafon  by  the  ufual  laws  of  probability,, 
we  cannot  expeft  that  he  Ihould  :  and  if  ^ve  obferve 
the  manners  and  principles  of  our  men  of  ivealth  and 
high  birth  who  have  been  brought  up  in  his  manner, 
we  find  our  reafonings  confirmed. 

Such  are  the  opinions  which  candid  obfervatlon  leads 
us  to  entertain  with  regard  to  the  advantages  which 
may  be  gained  by  travelling. 

He  whofe  mind  has  been  judicioufly  cultivated,  and 
who  has  attained  to  maturity  of  judgment,  if  he  fet  out 
on  his  travels  with  a  view  to  obtain  real  improvements, 
and  perfilt  invariably  in  the  profecution  of  that  view, 
cannot  but  derive  very  great  advantages  from  travel- 
ling. 

But  again,  thofe  young  men  whofe  minds  have  not 
been  prcvioully  cultivated  by  a  judicious  education,  who 
fet  out  without  a  view  to  the  acquifition  of  real  know- 
ledge, and  who  wander  among  foreign  nations,  without 
attention  tu  any  thing  but  tlieir  luxuries,  their  follies, 
and  their  vices,  thofe  poor  young  men  cannot  gain  any 
real  improvement  from  their  travels. 

Our  countrymen,  who  travel  for  improvement,  do 
not  appear  to  derive  lo  much  advantage  from  their 
travels  as  were  to  be  wilhcd,  becaufe  they  generally  re- 
ceive too  fuperficial  an  education,  fet  out  at  too  early 
a  period  of  life,  and  dirett  not  their  views  to  objects  of 
real  utihty  and  importance. 

XI.   On   Knowledge  of  the  World,   and  Entrance  into 
Life. 

Much   has   been   faid   concerning   the   utility   of  aui,i,3pp_, 

knowledge  of  the  world,  and  the  advantage  of  acqui- ( .r   •  ■    t  a 

ring  it  at  an  early  period  of  life.      But  thole  who  have  too  c-'fly 

the  molt  earneltly  recommended  this  knowledge  of  the'"™'^"'^' 

world,  have  generally  explained  themfclves  in  fo  inac-!',"'  "'"Li- 
"  "^  .         .        ,         .      .       .   ,  'iic  worm.' 

curate   a   manner  concemnig  it,  that   it   is  difticult  to 

underltand  ishat  ideas  they  affix  to  it.     They  fecm  to 
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Education,  wifli,  that,  In  order  to  acquire  it,  younj;  people  may 
*~~^  '  be  early  made  acquainted  with  all  the  vices  and  follies 
of  the  world,  introduced  into  polite  company,  carried 
to  public  places,  and  not  confined  even  from  the  ga- 
ming table  and  the  ftews.  Some  knowledge  of  the 
world  may,  no  doubt,  be  gained  by  thefe  means.  But 
it  is  furely  dearly  purchafed  ;  nor  are  the  advantages 
which  can  be  derived  from  it  fo  conliderable,  as  to 
tempt  the  judicious  and  affeftionate  parent  to  expofe 
his  child  to  the  infection  of  vanity,  folly,  and  vice,  for 
their  fake.  Carry  a  boy  or  girl  into  public  life  at  the 
age  of  fourteen  or  fifteen  ;  (how  them  all  the  fcenes  of 
fplendid  va-sity  and  dilfipation  which  adorn  London  or 
Paris  ;  tell  them  of  the  importance  of  drefs,  and  of 
the  ceremonies  of  good  breeding  and  the  forms  of  in- 
tercourfe  ;  teach  them  that  faflilonable  indlfterence  and 
affurance  ivhich  give  the  ton  to  the  manners  of  our  fine 
gentlemen  and  fine  ladies  of  the  prelcnt  age.  What 
effefts  can  you  expeft  the  fcenes  Into  ^vhlch  you  intro- 
duce them,  and  the  myfterles  which  you  now  teach 
them,  to  produce  on  the  minds  of  the  children  ?  They 
have  a  diretl  tendency  to  infpire  them  with  a  tafte  for 
vanity,  frivolity,  and  dllTipatlon.  If  you  vvilh  them  to 
be  like  the  foolilh,  the  diffipated,  and  the  gay,  you 
are  likely  to  obtain  your  purpofe ;  but  if,  on  the  con- 
trary, your  \'iews  are  to  prepare  them  for  dlicharging 
the  duties  of  life,  you  could  not  adopt  more  improper 
means  :  for  though  they  be  well  acquainted  with  all 
thofe  things  on  which  you  place  fo  much  value,  yet 
they  have  not  thereby  gained  any  acceffion  of  uieful 
knowledge.  They  are  not  now  more  able  than  before 
to  eilimate  the  real  value  of  objefls  ;  nay,  their  judge- 
ment Is  now  more  liable  than  before  to  be  milled  In 
<ftimatlng  the  value  of  the  objefls  around  them.  Lux- 
ury, vanity,  and  faflilon,  have  (lamped  on  many  things 
an  ideal  value.  By  mingling  at  an  early  age  in  thofe 
fcenes  of  the  world  where  luxury,  vanity,  and  faftilon, 
reign  with  arbitrary  fway,  young  people  are  naturally 
impreflfed  with  all  thofe  prejudices  which  thefe  have 
a  tendency  to  infpire.  Inftead  of  acquiring  an  ufefiil 
knowledge  of  the  world,  they  are  rendered  incapable 
of  ever  viewing  the  world  with  an  unprejudiced  and 
difcerning  eye.  If  poflible,  therefore,  we  Ihould  ra- 
ther labour  to  confine  young  people  from  mingling  In 
the  fcenes  of  gay  and  dlffipated  life  till  after  they  have 
attained  maturity  of  age  and  judgment.  They  will 
then  view  them  In  a  proper  light,  and  perhaps  be 
happy  enough  to  efcape  the  infeftious  contagion  of 
vice. 

But  there  is  another  and  a  more  valuable  knowledge 
of  the  world,  which  we  ought  induftrioufly  to  com- 
municate to  them  as  foon  as  they  are  capable  of  recei- 
ving it.  As  foon  as  they  are  made  thoroughly  acquaint- 
ed with  the  dlftiniSlions  between  right  and  wrong,  be- 
tween virtue  and  vice,  between  piety  and  Impiety,  and 
have  become  capable  of  entering  into  our  reafonlngs  ; 
we  ought  then  to  Inform  them  concerning  the  various 
eftablllhments  and  Inllitutlons  which  exift  in  foclety  ; 
concerning  the  cuftoms,  opinions,  and  manners  of  man- 
kind ;  and  concerning  the  various  degrees  of  ftrength 
or  weaknefs  of  mind,  of  Ingenuity  or  dullnefs,  of  vir- 
tuous or  vicious  qualities,  which  dllcriminate  thofe  cha- 
rafters  which  appear  in  focletv.  We  ought  alfo  to  feize 
every  opportunity  which  may  be  prefented  of  exempli- 
fying our  leiTons  bv  inftances  in  real  life.     We  niuft 
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point  out  to  them  thofe  circumftances  which  have  led 
mankind  to  place  an  undue  value  on  fome  objefts, 
while  they  appretlute  others  much  beloiv  their  real  uti- 
lity and  Importance.  Thus  let  us  fortlty  their  judge-  < 
menls  agalnll  that  Imprelhon  which  the  dazzling  novel- 
ty of  the  Icenc,  and  the  force  of  paflion,  will  be  apt  to 
produce ;  and  communicate  to  them  a  kno^vledge  of 
the  world,  without  cxpoihig  them  Imprudently  to  the 
contagion  of  Its  vices  and  follies. 

Wlicn  at  length  the  period  arrives  at  which  they 
mull  be  emancipated  from  iubjedlon,  and  committed 
to  the  guidance  of  their  own  conlcience  and  reafon, 
and  of  tliole  principles  which  we  have  laboured  to  In- 
culcate on  their  minds  ;  let  us  warn  them  of  the  dan» 
gers  to  which  they  are  about  to  be  expofed ;  tell  them 
of  the  glory  and  the  happlnels  to  which  they  may  at. 
tain  ;  infpire  them,  if  polhble,  with  difdain  for  folly, 
vanity,  and  vice,  whatever  dazzling  or  enchanting 
forms  they  may  alTume  ;  and  then  dilmlfs  them  to  en- 
rich their  minds  with  new  flores  of  knowledge  by  vl- 
fitlng  foreign  nations ;  or,  if  that  fliould  be  inconveru- 
ent,  to  enter  immediately  on  the  duties  of  fome  ufe/ul 
employment  in  aftive  life. 

EDULCORATION,  properly  fignifies  the  render, 
ing  fubllances  more  mild.  Chemical  edulcoration  con- 
filts  almoif  always  in  taking  away  acids  and  other  fa- 
line  lubftances  ;  and  this  is  effcfled  by  waihing  the  bo- 
dies to  which  they  adhere  in  a  large  quantity  of  water. 
The  walhing  of  diaphoretic  antimony,  powder  of  al- 
garoth,  &c.  till  the  water  comes  oft  quite  pure  and 
infipld,  are  inllances  of  chemical  edulcoration. —  In 
pharmacy,  juleps,  potions,  and  other  medicines,  are 
iaid  to  be  edulcorated,  by  adding  fugar  or  fyrup. 

EDWARD,  the  name  of  feveral  kings  of  England. 
See  (Hijlon/  of)  England. 

EDWARDS,  Gkorge,  fellow  of  the  royal  and  an- 
tiquarian focieties,  was  born  at  Stratford,  a  hamlet  be- 
longing to  Weftham  in  Effex,  on  the  3d  of  April  1694. 
After  having  fpent  fome  time  at  fchool,  he  was  put 
apprentice  to  a  tradefman  in  Fenchurch  ftreet.  His 
mailer,  who  was  eminent  both  for  his  piety  and  Hull  in 
the  languages,  treated  hira  with  great  kindneis ;  but 
about  the  middle  of  his  apprenticefhip,  an  accident 
happened  which  totally  put  a  Hop  to  the  hopes  of 
yoimg  Edwards's  advancing  himfelf  In  the  way  of  trade, 
Dr  Nicolas,  a  perfon  of  eminence  in  the  pbylical  world, 
and  a  relation  of  his  mailer's,  happened  to  die.  The 
Doftor's  books  were  removed  to  an  apartment  occu- 
pied by  Edwards,  who  eagerly  employed  all  his  lelfure 
hours,  both  in  the  day  and  great  part  of  the  night,  in 
peruling  thofe  which  treated  of  natural  hiilory,  fculp- 
ture,  painting,  allronomy,  and  antiquities.  The  reading 
of  thefe  books  entirely  deprived  him  of  any  Inclination 
for  mercantile  bufmels  he  might  have  formerly  had,  and 
he  refolvcd  to  travel  Into  foreign  countries.  In  1 7 1 6,  he 
vifited  mort  of  the  principal  towns  in  Holland,  and  in 
about  a  month  returned  to  England.  Two  years  after, 
he  took  a  voyage  to  Norway,  at  the  invitation  of  a 
gentleman  who  was  difpofed  to  be  his  friend,  and  who 
was  nephew  to  the  mailer  of  the  fhip  In  which  he  em- 
barked. At  this  time  Charles  XII.  was  befieging  Fre- 
derlcklhall  ;  by  which  means  our  young  naturalllt  was 
hindered  from  making  fuch  excurlions  into  the  coun- 
try as  otherwife  he  would  have  done,  for  the  Swedes 
were  very  careful  to  confine  fucli  ftrangers  as  could  not 
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Edwards,  give  a  good  account  of  themfelvcs.     But  notwiUilland- 
♦  iiig   all   his  precaution,  he  was  coiifineJ  by  the  Danilli 

guard,  who  fuppoied  liim  to  be  a  fjiy  employed  by  the 
enemy  to  get  intelligence  of  their  dtfigns.  However, 
by  obtaining  tcHimoniuls  of  his  innocence,  a  rcleafc  was 
granted.  In  1 71  8  he  returned  to  England,  and  next 
year  vitited  Paris  by  the  way  of  Dieppe.  During  his 
ftay  in  this  country  he  made  two  journeys  of  1 00  miles 
each ;  the  iirll  to  Chalons  in  Champagne,  in  May  I  720 ; 
the  fecond  on  foot,  to  Orleans  and  Blois ;  but  an  edict 
happening  at  that  time  to  be  ill'ued  for  fecuring  va- 
grants, in  order  to  tranfport  them  to  America,  as 
the  banks  of  the  MilfilTippi  granted  population ;  our  au- 
thor narrowly  efcapcd  a  wellern  voyage.  On  his  ar- 
rival in  England,  Mr  Edwards  clolely  purfued  his  fa- 
vourite iludy  of  natural  hiftory,  applying  himfelf  to 
drawing  and  colouring  fuch  animals  as  fell  under  his 
notice.  A  ftritl  attention  to  natural,  more  than  pic- 
turefque  beauty,  claimed  his  earliell  care  :  bird^  tirll 
engaged  his  particular  attention  ;  and  having  pur- 
chafed  fome  of  the  bell  pidures  of  thefe  fubjefts,  he 
was  induced  to  make  a  few  dramngs  of  his  oi\-n;  which 
were  admired  by  the  curious,  who  encouraged  our 
young  naturalifl  to  proceed,  by  paying  a  good  price 
for  his  early  labours.  Among  his  firll  patrons  and  bene- 
facfors  may  be  mentioned  James  Theobalds,  Efq.  of 
Lambeth  ;  a  gentleman  zealous  for  the  promotion  of 
fcience.  Our  artill,  thus  unexpeftedly  encouraged,  in- 
creafed  in  {kill  and  affiduity  ;  and  procured,  by  his  ap- 
plication to  his  favourite  purluit,  a  decent  fubfillcnce  and 
a  large  acquaintance.  However,  he  remitted  his  in- 
duftry  in  1731  ;  when,  in  company  with  two  of  his  re- 
lations, he  made  an  excurfion  to  Holland  and  Brabant, 
where  he  collefted  feveral  fcarce  books  and  print',  and 
had  an  opportunity  of  examining  the  original  piilures  of 
feveral  great  mailers  at  Antwerp,  BrutTels,  Utrecht,  and 
other  cities.  In  December  1733,  by  the  recommenda- 
tion of  the  great  Sir  Hans  Sloane,  Bart,  prefident  of  the 
College  of  Phyficians,  he  was  chofen  librarian,  and  had 
apartments  in  the  college.  This  office  was  peculiarly  a- 
greeable  to  his  tafte  and  inclination,  as  he  had  the  oppor- 
tunity of  a  conllant  recourfe  to  a  valuable  library,  fill- 
ed with  fcarce  and  curious  books  on  the  fubjeft  of  na- 
tural hiftory,  -ivhich  he  fo  airiduoully  ftudicd.  By  de- 
grees he  became  one  of  the  moft  eminent  ornithologills 
in  this  or  any  other  country.  His  merit  is  fo  well 
known  in  this  refpeft,  as  to  render  any  eulogium  on  his 
performances  unnecelfary :  but  it  may  be  obferved,  that 
he  never  tioifted  to  others  what  he  could  perform  him- 
felf; and  often  found  it  fo  difficult  to  give  fatisfadion 
to  his  own  mind,  that  he  frequently  made  three  or  four 
drawings  to  delineate  the  objed  in  Its  mod  livelv  cha- 
ra£ler,  attitude,  and  reprefentation.  In  1743,  the  firft 
volume  of  the  Hiftory  of  Birds  was  publilhed  in  quarto. 
His  fublcribers  exceeding  even  his  raoft  fanguine  expec- 
tations, a  fecond  volume  appeared  in  1 747.  The  third 
volume  was  publilhed  in  1750.  In  17  51,  the  fourth  vo- 
lume came  from  the  prefs.  This  volume  being  the  lad 
he  intended  to  publiih  at  that  time,  he  feems  to  have 
confidered  it  as  the  moft  perfeCl  of  his  produOions  in 
natural  hiftory  ;  and  therefore  devoutly  offered  it  up  to 
the  great  God  of  nature,  in  humble  gratitude  for  all 
the  good  things  he  had  received  from  him  in  th's  world. 
Out  auth&f,  in  1758,  continued  his  labours  under  a- 
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new  title,  viz.  G/caniiiqr  of  Natural  Hlthrij.  A  fe-  Edwar3«^ 
cond  voUime  of  the  Gleanin!.',s  was  publilhed  in  1760.  I^'ytlone- 
'I'he  third  part,  which  made  the  feventh  and  laft  volume  '  *"~~^ 
ot  his  works,  appeared  in  1764.  Thus  our  author,  af 
ter  a  long  fcrics  of  years,  the  moft  lUulious  application, 
and  the  moft  extenfivc  correfpondence  to  every  (juarter 
of  the  world,  concluded  a  work  which  contains  engra- 
vings and  delcriptions  of  more  than  600  fubjetls  in  na- 
tural hiftory,  not  before  defcribed  or  delineated.  He 
likewife  added  a  general  index  in  French  and  Engliih  ; 
which  was  afterwards  perfofted,  ^vllh  the  Linn^an  names, 
by  that  great  nattiralift  Linnftrus  himfelf,  who  frequent- 
ly honoured  him  with  his  friendlhip  and  correfpondence. 
Some  time  after  Mr  Edwards  had  been  appointed 
library  keeper  to  the  Royal  College  of  Phyficians,  he 
was,  on  St  Andrew's  day,  in  the  year  1750,  prefented 
with  an  honorary  compliment  by  the  prefident  and 
council  of  the  Royal  Society,  with  the  gold  medal,  the 
donation  of  Sir  Godfrey  Copley,  Bart,  annually  given 
on  that  day  to  the  author  of  any  new  difcovery  in  art 
or  nature,  in  confideration  of  his  natural  hiftory  juft 
then  completed.  A  copy  of  this  medal  he  had  after- 
wards engraved,  and  placed  under  the  title  in  the  firft 
volume  of  his  hiftory.  He  ivas  a  few  years  afterwards 
eleded  fello^v  of  the  Royal  Society,  and  of  the  Society 
of  Antiquaries,  London  ;  and  alfo  a  member  of  many 
of  the  academies  of  fciences  and  learning  in  different 
parts  of  Europe.  In  compliment  to  thefe  honorary 
diftinftions  from  fuch  learned  bodies,  he  prefented  ele- 
gant coloured  copies  of  all  his  works  to  the  Royal  Col- 
lege of  Phyficians,  the  Royal  Society,  and  Society  of 
Antiquarians,  and  to  the  Britifti  mufeura  :  alfo  to  the 
Royal  Academy  of  Sciences  at  Paris,  from  whom  he  re- 
ceived the  moft  polite  and  obliging  letter  of  thanks  by 
their  then  fecretary  Monfieur  Defouchy.  His  collec- 
tion of  drawings,  which  amounted  to  upwards  of  poOj 
weie  purchafed  by  the  earl  of  Bute.  They  contain  a 
great  number  of  Britifti  as  well  as  foreign  birds,  and 
other  animals  hitherto  not  accurately  delineated  or  de- 
fcribed. After  the  publication  of  the  laft  work,  being 
arrived  at  his  70th  year,  he  found  his  fight  begin  to  fail, 
and  his  hand  loft  its  wonted  fteadir(efs.  He  retired  from 
public  employment  to  a  little  houfe  which  he  purchaf- 
ed at  Plairtow ;  previous  to  which,  he  difpofed  of  all 
the  copies,  as  well  as  plates,  of  his  works.  The  conver- 
fation  of  a  few  felei5l  friends,  and  the  perufal  of  a  feiv 
felect  books,  were  the  amufement  of  the  evening  of  his 
life  ;  and  no\v  and  then  he  made  an  excurfion  to  fome 
of  the  principal  cities  in  England,  particularly  to  Brf- 
ftol,  Bath,  Exeter,  and  Norwich.  Some  years  before 
his  death,  the  alarming  depredation  of  a  cancer,  which 
baffled  all  the  efforts  of  medical  IkiU,  deprived  him  of 
the  fight  of  one  of  his  eyes  :  he  alfo  fuffered  much 
from  the  ftone,  to  which  at  different  periods  of  his  life 
he  had  been  flibjeft.  But  in  the  fevereft  paroxyftns  of 
pain,  he  was  fcarcely  known  to  utter  a  fingle  complaint. 
Having  completed  his  8oth  year,  emaciated  with  a<;e 
and  ficknefs,  he  died,  defcrvcdly  lamented,  on  the  23d 
of  .July  I  773. 

EDY  jTONE,  a  lighthoufe  in  the  Britifh  channel, 
built  on  rocks  of  the  fame  name,  ;\hich  are  fuopofed  to 
have  i/ot  tliis  appellation  from  the  great  variety  of  con- 
trary fets  of  the  curreiit  among  tl.cm,  both  upon  the  tide 
of  llood  and  the  tide  of  ebb.     They  are  fituated  nearly 

fouth- 


E     D     Y 


[     584     ] 


E     D     Y 


^£Jyftcma.  foutli-foutli-tvefl  from  the  middle  nf  Plymouth  found,  ac- 
'  cording  to  the  true  meridian  j  and  the  didance,  as  near- 

ly as  can  be  coUetled,  is  t^velve  miles  and  a  half;  and  from 
the  fame  ponit  in  the  Sound  to  the  Jetty  Head,  called  the 
Baroican,  in  the  port  of  Plymouth,  is  a  mile  and  a  half 
more,  which  makes  the  dillance  of  the  Edylfone  from 
the  port  ot  Plymouth  to-  be  nearly  fourteen  miles. 

"  The  promontory  called  Ram  Head  is  the  nearcft 
point  of  land  to  the  Edyltouc,  which  bears  from  thence 
Ibuth  fcarcely  one  point  well,  ditlant  about  ten  miles, 
and  confequently  by  the  compafs  is  nearly  fouth-weft  by 
fouth. — Thofe  rocks  are  nearly  in  a  line,  but  foraewhat 
irtthin  that  line  which  joins  the  Start  and  the  Lizard 
Points  •■,  and  as  they  lie  nearly  in  the  diretlion  of  vef- 
fels  coafting  up  and  down  the  channel,  they  muft,  be- 
fore a  lighthouie  was  eftabliihed  thereon,  have  been 
very  dangerous,  and  often  fatal  to  fhips  under  fuch  cir- 
cumllances :  and  many  rich  Ihips  and  other  veflels  have, 
in  former  times,  been  aftually  loll  upon  thofe  rocks, 
particularly  fuch  as  were  homeward-bound  from  foreign 
parts  ;  it  being  even  now  a  common  thing,  in  foggy 
and  thick  hazy  weather,  for  home^vard-bound  Ihips 
from  long  foreign  voyages  to  make  the  Edyllone  light- 
houfe  as  the  firll  point  of  land  of  Great  Britain  j  fo 
that  in  the  night,  and  nearly  at  high  ^vater,  when  the 
whole  range  of  thefe  rocks  are  covered,  the  moll  careful 
mariner  might  run  his  Ihip  upon  them,  if  nothing  was 
placed  there  by  \vay  of  warning. 

"  The  many  fatal  accidents  which  fo  frequently  hap- 
pened, made  it  a  thing  very  dclirable  to  have  a  liglit- 
houfe  built  thereon,  and  that  for  many  years  before 
any  comi^ctent  undertaker  appeared.  At  length,  how- 
ever, we  learn,  that  in  the  year  1696  Mr  Henry  Win- 
ftanley,  of  Littlebury  in  the  coimty  of  Eflex,  Gent, 
was  not  only  hardy  enough  to  undertake  it,  but  ^vas 
^iurnilhed  with  the  iieceiTary  powers  to  put  it  in  execu- 
tion.  This,  it  is  fuppofed,  ivas  done  in  virtue  of  the 
general  powers  lodged  in  the  mailer,  -ivardens,  and  alTif- 
tants  of  the  Trinity-houfe  at  Deptford  Strond  to  ered: 
-fea  marks,  8ic.  by  a  ftatute  of  (^ueen  Elizabeth,  where- 
by they  are  impowered  '  to  eretf  and  fet  up  beacons, 
marks,  and  figns  for  the  fea,  needful  for  avoiding  the 
dangers ;  and  to  renew,  continue,  and  maintain  the 
iame.'  But  whether  Mr  Winllanley  was  a  proprietor 
or  lliarer  of  the  undertaking  under  the  Trinity-houfe, 
or  only  the  diredling  engineer  employed  in  the  execu- 
tion, does  not  now  appear. 

"  This  gentleman  had  diftinguilhed  himfelf  in  a  cer- 
tain branch  of  mechanics,  the  tendency  of  which  is  to 
raife  wonder  and  furprile.  He  had  at  his  lioufe  at  Lit- 
tlebury a  fet  of  contrivances,  fuch  as  the  following  : — 
Being  taken  into  one  particular  room  of  his  houle,  and 
there  obferving  an  old  flipper  carelefsly  lying  on  the 
middle  of  the  floor, — if,  as  was  natural,  you  gave  it  a 
kick  ivith  your  foot,  up  ftarted  a  gholl  before  you  :  If 
you  fat  down  in  a  certain  chair,  a  couple  of  anns  would 
immediately  clafp  you  in,  lo  as  to  render  it  impoflible 
•to  difentangle  yourfelf  till  your  attendant  fet  you  at  li- 


berty ;  And  if  you  fat  down  in  a  certain  arbour  by  the  toyftone. 
fide  of  a  canal,  you  was  forthwith  fent  out  afloat  to  the  *~~"V— ~* 
middle  of  the  canal,  from  whence  it  was  impoflible  for 
you  to  efcape  till  the  manager  returned  you  to  your 
former  place. — Whether  thole  things  were  Ihe^v-n  to 
ftrangers  at  his  houfe  for  money,  or  were  done  by  way 
of  amufement  to  thofe  that  came  to  vifit  the  place,  is 
uncertain  j  as  Mr  Winllanley  is  laid  to  have  been  a 
man  of  fome  property  :  but  it  is  at  leall  certain,  that 
he  ellabliflied  a  place  of  public  exhibition  at  Hvde 
park  corner,  called  Wmjlanleifs  water-ivorks ;  which 
were  fltei\Ti  at  llatcd  limes  at  one  flrilling  each  perlon. 
The  particulars  of  thole  ^vater-'jvorks  are  not  now 
known  ;  but,  according  to  the  talle  of  the  times,  ive 
mull  naturally  luppofe  a  great  variety  of  Jets  d\aii, 
&c.  (A.). 

"  The  lighthoufe  Mr  Winftanley  built  was  begun  in 
the  year  1 696,  and  was  more  than  four  years  in  build- 
ing ;  not,  (lays  the  architeft),  for  the  greatnefs  of 
the  work,  but  for  the  dilhculty  and  danger  in  getting 
backwards  and  fonvards  to  the  place.  The  difficulties 
ivere  many,  and  the  dangers  notlefs.  At  length,  in  the 
third  year,  all  the  ^vork  was  railed,  which  to  the  vane 
was  eighty  feet.  Being  all  finiflied,  with  the  lantern, 
and  all  the  rooms  that  were  in  it,  they  ventured  to 
lodge  there  foon  after  midfummer,  for  the  greater  dil- 
patch  of  the  work.  But  the  firll. night  the  ^veather 
came  bad,  and  fo  continued,  that  it  was  ele\-en  days  be- 
fore any  boats  could  come  near  them  again,  and  not 
being  acquainted  uith  the  height  of  the  fea  rifing,  they 
were  almoft  all  the  time  drowned  with  ^vet,  and  their 
provillons  in  as  bad  a  condition,  though  they  ivorked 
night  and  day  to  m.ake  Ihelter  for  themielves.  In  this 
ilorm  they  loll  fome  of  their  materials,  although  they  did 
what  they  could  to  fave  them  ;  but  the  boat  then  return- 
ing, they  all  left  the  houle  to  be  refrelhed  on  Ihore ;  and 
as  foon  as  the  weather  permitted,  they  returned  agaia 
and  finilhed  all,  and  put  up  the  light  on  the  14th  of 
November  1698  ;  which  being  fo  late  in  the  year,  it 
ivas  three  days  before  Chriftmas  before  they  had  relief 
to  get  on  ihore  again,  and  were  lalmoft  at  the  lall  ex- 
tremity for  \s-ant  of  pro%'illons  ;  but  by  good  providence, 
then  Uso  boats  came  with  provifions,  and  the  family  that 
was  to  take  care  of  the  light. 

"  The  fourth  year,  finding  in  the  winter  the  effecls  the 
fea  had  upon  the  houfe,  and  burying  the  lantern  at 
times,  although  more  than  60  feet  high  ;  Mr  Winftanley 
early  in  the  fpring  encompafl'ed  the  building  with  a  new 
work  of  four  feet  thicknels  from  the  foundation,  making 
all  folid  near  20  feet  high  j  and  taking  down  the  upper 
part  of  the  firll  building,  and  enlarging  every  part  in 
its  proportion,  he  raifed  it  forty  feet  higher  than  it  was 
at  firil  f  and  yet  the  fea,  in  time  of  florins,  flew  up  in 
appearance  100  feet  (b)  above  the  vane  ;  and  at  times 
covered  half  the  fide  of  the  houfe  and  the  lantern  as  if 
they  'vere  under  water. 

"  On  the  finifliing  this  building,  it  was  generally  faid, 
that  in  the  time  of  hard  ^veather,  fuch  was  the  height 

of 


(a)  It  appears  that  the  exhibition  of  thefe  water-works  continued  fome  years  after  the  death  of  Mr  Winftanley, 
as  they  ^ve^e  exifting  iiythe  month  of  September  1 709,  being  mentioned  in  the  Taller  of  that  date. 
^(b)  Mr  tjmeaton  fays  this  is  flwrt  of  its  real  height  50  feet. 
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.  of  the  feas,  that  it  was  very  polTiblc  for  a  fi.\-9ared  boat 
■^  to  be  lifted  up  upon   a  \vave,   and  driven  through  the 
open  gallery  of  the  lighlhoufe. 

'*  In  November  1703,  the  flibric  wanted  feme  repairs, 
and  Mr  Winllank y  ucut  down  to  Plymouth  to  fuper- 
intend  the  performance  of  them.  The  opinion  of  the 
common  people  was,  that  the  building  ivould  not  be  ot 
long  duration.  Mr  Winftnnlcy,  however,  held  diftercnt 
fentiments.  Being  amongft  his  friends  previous  to  his 
going  off  with  his  workmen  on  account  of  thofe  repara- 
tions, the  danger  was  iritimatedto  him  ;  and  it  was  faid, 
that  one  day  or  other  the  lighthoufe  would  certainly  be 
overfet.  To  this  he  replied,  "  He  ^vas  fo  well  allured 
of  the  ftrength  of  his  building,  he  Ihould  only  »viih  to  be 
there  in  the  greatell  ftorm  that  ever  blew  under  the  face 
of  the  heavens,  that  he  might  fee  what  effeft  it  would 
nave  upon  the  ilruclure." 

"  In  this  ■svilh  he  was  foon  trratified  •,  for  while  he  ^\as 
there  with  his  workmen  and  light-keepers,  that  dread- 
ful ftorm  began  which  raged  the  moft  viole-.itly  upon 
the  26th  November  1703,  in  the  night  ;  and  of  all  the 
accoimts  of  the  kind  which  hiftoiy  funiillies  us  with, 
"we  have  none  that  has  exceeded  this  in  Great  Bri- 
tain, or  was  more  injurious  or  extenfive  in  its  de- 
vaftation. 

"  The  next  morning,  when  the  ftorm  was  abated, 
nothing  of  the  lighthoufe  was  to  be  feen.  The  fol- 
lowing account  ot  its  dcftruftion  Ts"as  printed  at  the 
time,  by  Daniel  Defoe  in  a  book  entivled  The  Storm ;" 

"  The  lofs  of  the  lighthoufe  called  the  Edylfone,  at 
Plymouth,  is  another  article  of  'ivhich  we  never  heard 
any  particulars,  other  than  this,  that  at  night  it  was 
(landing,  and  in  the  morning  all  the  upper  part  of  the 
gallery  was  blown  do^'^■n,  and  all  the  people  in  it  perifli- 
ed,  and,  by  a  particular  misfortune,  Mr  Winftanley  the 
tontriver  of  it  ;  a  perfon  whofe  lofs  is  very  much  re- 
gretted by  fucli  as  kne^v  him,  as  a  very  ufeful  man  to 
his  countn.'.  The  lofs  of  that  lighthoufe  is  alfo  a  con- 
liderable  damage,  as  it  is  very  doubtful  whether  it  will 
ever  be  attempted  again  j  aiid  it  was  a  great  fecurlty  to 
the  failors,  many  a  good  ftiip  having  been  loft  there 
in  former  times. 

"  It  was  very  remarkable,  that  as  we  are  informed, 
at  the  fame  time  the  lighthoufe  aforefald  was  bloivn 
down,  the  model  of  it  in  Mr  Winftanley's  houfe  at 
Littlebury  in  Eflex,  above  200  miles  from  the  lighthoufe, 
fell  do^\Ti  and  was  broke  to  pieces. 

"  At  Plymouth  they  felt  a  foil  proportion  of  the 
itorm  in  its  utmolf  fury.  The  Edyftone  lias  been  al- 
ready mentioned  j  but  it  ^vas  a  double  lofs,  in  that  the 
hghthoufe  had  not  been  long  down  when  the  IVinchelfea, 
a  homeward-boimd  Virginia-man,  was  fplit  upon  the 
rock  where  that  building  ftood,  and  moft  of  her  men 
dro\med ." 

"  The  great  utility  of  Mr  Winftanley's  lighthoufe  had 
been  fufficiently  evident  to  thofe  for  whofe  ufe  it  was 
trcfted  •,  and  the  lofs  of  the  Winchelfea  Virginia-man, 
before-mentioned,  proved  a  powerful  incentive  to  fuch 
as  were  interefted,  to  exert  therafelves  in  order  for  its 
reftoration.  It  was  not,  however,  begun  fo  foon  as 
might  have  been  expeifled.  In  fpring  of  the  year  1 706, 
an  aft  of  parliament  paffed  enabling  the  Trinity  houfe  to 
rebmkl,  but  it  was  no  earlier  than  July  that  it  was  be- 
gun. Tlie  undertaker  was  a  Captain  Lovell  or  Lovett, 
ivho  took  it  for  the  terra   of  ninety  nine   vears,  com- 
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mencing  from  the  day  that  a  light   Ihould    be    exhi- 
bited. 

"  To  enable  him  to  fulfil  his  undertaking,  Caplaiiv 
Lovett  engaged  Mr  John  Rudyerd  to  be  his  engineer 
or  architcft  j  and  his  choice,  though  Mr  Rudyerd  docs 
not  appear  to  have  been  bred  to  any  mechanical  buli- 
ncfs  or  fcientifical  profeflion,  ivas  not  ill  made.  He  at 
that  time  kept  a  linen-draper's  ftiop  upon  Ludgate-hill. 
His  want  of  experience,  however,  was  in  a  degree  aflift- 
ed  by  Mr  Smith  and  Mr  Notcutt,  both  ftiip-^vriglits 
from  the  king's  yard  at  Woolwich,  who  worked  with 
him  the  whole  time  he  was  building  the  lighthoufe. 

"  It  is  not  very  material  in  %vhat  way  this  gentleman 
became  qualified  for  the  execution  of  the  ivork  :  it  is 
fufficient  that  he  direfted  the  performance  thereof  in  3 
mafterly  manner,  and  fo  as  perfcftly  to  anlwer  the  end 
for^vhich  it  was  intended.  He  fa^v  the  errors  in  the 
former  building,  and  avoided  them  :  inftead  of  a  poly- 
gon, he  chofc  a  circle  for  the  outline  of  his  building, 
arid  carried  up  the  elevation  in  that  form.  His  princi- 
pal aim  appears  to  have  been  ufe  and  fimplicity  j  i>-.id 
indeed,  in  a  building  fo  fituated,  the  former  could 
hardly  be  acquired  in  its  full  extent  %vithout  the  latter. 
He  feems  to  have  adopted  ideas  the  very  reverfe  of  his 
predeceflbr  5  for  all  the  unwieldy  ornaments  at  top,  the 
open  gallery,  the  projefting  cranes,  and  other  contri- 
vances, more  for  ornament  and  pleafure  than  ufe,  Mr 
Rudyerd  laid  totally  afide  :  he  faw,  that  how  beautiful 
foever  ornaments  might  be  in  therafelves,  yet  ^vhen  they 
are  improperly  applied,  and  oi'.t  of  place,  they  fliciv  a 
bad  tafte,  and  betray  ignorance  of  its  f.rft  principle, 
judgment. 

"The  building  was  begun  in  July  1 706,  a  light 
was  put  up  in  it  the  28th  July '1708,  and  it  was 
completely  finilhed  in  1709.  The  quantity  of  ma- 
terials expended  in  the  conllruftion,  was  500  tons  of 
ftone,  1200  tons  of  timber,  80  tons  of  iron,  and  35 
tons  of  lead;  of  trenails,  fcrews,  and  rack-bolts  2J03 
each. 

"  Louis  XIV.  being  at  war  %vith  England  du- 
ring the  proceeding  with  this  building,  a  French  pri- 
vateer took  the  men  at  work  upon  it,  together  with 
their  tools,  and  carried  them  to  France  ;  and  the  cap- 
tain was  in  expeftation  of  a  reivard  for  the  atchie\'e- 
ment.  WTule  the  captives  lay  in  prifon,  the  tranfaftioii 
reached  the  ears  of  that  monarch.  He  immediately  or- 
dered them  to  be  relcafed,  and  the  captors  to  be  put 
in  their  place  ;  declaring,  that  though  he  was  at  war 
with  England,  he  was  not  at  war  with  mankind  ;  he 
therefore  direfted  the  men  to  be  fent  back  to  their  work 
^\ith  prefents  ;  obfer\-ing,  tliat  the  Edyftone  light-houfe 
was  fo  fituated,  as  to  be  of  equal  fer\'ice  to  all  nations 
having  occafion  to  navigate  the  channel  that  divides 
France  from  England. 

In  the  year  1 71 5  Captain  Lovett  being  dead,  his 
property  in  the  Edyftone  lighthoufe  was  fold  before  a 

mailer  in  chancery  to  Robert  Wefton,  Efq. Noyes, 

Efq.  of  Gray's-Inn  ;  and Cheetham,  Efq.   an  al  • 

dennan  of  Dublin,  ivho  divided  the  fame  into  eight 
fhares.  After  a  few  years  fome  repairs  were  found  want- 
ing ;  and  in  1723,  Mr  Rudyerd  being,  we  fuppofe,  then 
dead,  Mr  John  Holland,  foreman  fliip-wright  in  the  dock- 
yard at  Plymouth,  became  overfeer  and  direftor  of  the 
neceffary  reparations  ;  which  oftice  he  again  executed  in 
17^4. 
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V"yi1oBe.  "Tl-.c  cataftrophe  of  this  lighllioafi;  tcok  puce  on  the 
*  ^J  December  1 755,  when  the  light-keeper  upon  watch, 
about  two  o'clock  in  the  monung,  went  into  the  lantern 
as  ufual  to  fnuiT  the  candles  ;  he  found  the  ivhole  in  a 
fmoke  ;  and  upon  opening  the  door  of  the  lantern  into 
the  balcony,  a  flame  inftantly  biiril  from  the  infide  of 
the  cupola  ;  ke  immediately  endeavom-ed  to  alarm  his 
companions  ;  but  they  being  in  bed,  and  afleep,  were 
rot  fo  ready  in  coming  to  his  afliftance  as  the  occafion 
required.  As  there  ivere  always  fome  leather  buckets 
kept  in  the  houfe,  and  a  tub  of  water  in  the  lantern, 
he  attempted  to  extrnguiih  the  fire  by  throwing  water 
from  the  balcony  upon  the  outfiJe  caver  of  lead.  By 
this  time  his  companions  arriving,  he  encouraged  them 
to  fetch  up  water  with  the  buckets  from  the  Tea  ;  but 
the  height  of  the  place,  added  to  the  conftemation  which 
inuil  attend  Inch  an  unexpetled  event,  rendered  their 
efforts  fruitlefs.  The  flames  gathered  flrength  every  mo- 
ment ;  the  poor  man  with  every  exertion,  having  the  \va- 
tcr  to  throw  four  yards  higher  than  himfelf,  found  him- 
felf  unable  to  Hop  the  progrels  of  the  conflagration,  and 
■was  obliged  to  defift. 

"  As  he  was  looking  upward  with  the  utmoft  attention 
to  fee  the  effe61  of  the  water  tlirown,  a  pofition  which, 
phyfiognomills  tell  us,  occaiions  the  mouth  naturally  to 
he  a  httle  open,  a  quantity  of  lead  diflolved  by  the  heat 
of  the  flames  fuddenly  ru(hed  like  a  torrent  from  the 
roof,  and  fell  upon  his  head,  face,  and  fhoulders,  and 
burnt  him  in  a  dreadful  manner  :  from  this  moment  he 
had  a  violent  internal  fenfation,  and  imagined  that  a 
quantity  of  this  lead  had  paflcd  his  throat,  and  got  into 
his  body.  Under  this  violence  of  pain  and  anxiety,  as 
every  attempt  had  proi-ed  ineffedflual,  and  the  rage  of 
the  flames  was  increaiuig,  it  is  not  to  be  wondered  that 
the  terror  and  dilmay  of  the  three  men  increafed  in  pro- 
portion ;  fo  that  they  all  found  themfelves  intimidated, 
and  glad  to  make  their  retreat  Ircm  the  immediate 
icene  of  horror  into  one  of  the  rooms  beloiv.  They 
therefore  defcended  as  the  fire  approached,  mth  no 
other  profpeft  than  that  of  fecuring  their  immediate  fafe- 
ty,  with  fcarcely  any  hopes  of  being  fa^■ed  from  de- 
itruftion. 

"  How  foon  the  flames  were  feen  on  the  fliore  is  un- 
certain ;  but  early  in  the  morning  they  were  per- 
ceived by  fom.e  of  the  Cawfand  fifliermen,  and  intelli- 
gence thereof  given  to  Mr  Edwards,  of  Rame,  in  that 
neighbourhood,  a  gentleman  of  fome  fortune,  and  more 
humanity,  who  immediately  fent  out  a  filhing-boat 
and  men  to  the  relief  of  the  difl;reired  objedls  m  the 
lighthoufe  (d). 

"  The  boat  and  men  got  thither  about  ten  o'clock, 
after  the  fire  liad  been  burning  full  eight  hours  j  in  which 
time  the  three  light-keepers  were  not  only  driven  from 
all  the  rooms  and  the  llaircafe,  but,  to  avoid  the  falling 
of  the  timber  and  red-hot  bolts,  &c.  upon  thtm,  they 
were  found  fitting  in  the  hole  or  cave  on  the  eaft  fide  of 
the  rock  under  the  iron  ladder,  almoft  in  a  Hate  of  ilu- 
pcfaflion  ;  it  being  then  low  water. 

"  With  much  difliculty  they  were  taken  off;  when 
finding  it  imppflibje  to  do  any  further  fervice,  they 
hartencd  to   Plymcuth.     No   fooner  were  they  fet  oa 
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fliore,  thari  one  of  the  men  ran  a^vay,  and   was  never  EJyrtonp. 

afterwards    heard    of.      This   clrcumllance,   though  it  <~— ' 

might  lead  to  fufpicions  unfavourable  to  the  man,  Mr 
Smeaton  is  of  opinion  ought  not  to  ^veigh  any  thing 
againfl  him,  as  he  fuppofes  it  to  have  arifen  from 
a  panic  which  fometimes  feizes  weak  minds,  and 
prevents  their  ading  agreeable  to  the  dictates  of  ri"ht 
realbn. 

"  It  was  not  long  before  the  dreadful  news  arrived  ut 
Plymouth.  Alderman  Tolcher  and  his  fon  immediate- 
ly went  to  fea,  but  found  it  impoiTible  to  do  any  thino- 
ivith  effei5f.  Admiral  Wert  alfo,  who  then  lay  in  PIv- 
mouth  found,  fent  a  Hoop  properly  armed,  with  a  boat 
and  an  engine  tiiercin,  which  alfo  carried  out  Mr  Jefl'op 
the  lurveyor.  Tliis  vclTcl  arrived  early  in  the  day. 
Many  attempts  were  made  to  play  the  engine,  but  the 
agitation  of  the  fea  presented  it  from  being  employed 
with  fuccels.  On  the  fucceeding  days  the  fire  flill  con- 
tinued, and  about  the  7th  the  dellruclion  of  the  vi'hole 
ivas  completed. 

"  The  man  who  has  been  mentioned  already  was 
named  Henry  Hall,  of  Stonehoufe,  near  Plymouth,  and 
though  aged  94  years,  being  of  a  good  conltitution,  was 
remarkably  atlive,  confideriiig  his  time  of  life.  He  in- 
variably told  the  furgeon  who  attended  him,  Mr  Spry 
(now  Dr  Spry)  of  Plymouth,  that  if  he  would  do  any 
thing  elTeilual  to  his  recovery,  he  mult  relieve  his  llo- 
mach  from  the  lead  ^vhich  he  ivas  fure  was  within  him ; 
and  this  he  not  only  told  Dr  Spry,  but  all  thofe  about 
him,  though  in  a  very  hoarfe  voice,  and  the  fame  affcr 
tion  he  made  to  Mr  JeiTop. —  The  reality  of  the  alTer- 
tion  feemed,  however,  then  incredible  to  Dr  Spry,  who 
could  fcarcely  fnppofe  it  poflible  that  any  human  being 
could  exift  after  receiving  melted  lead  into  the  ftomach  ; 
much  lefs  that  he  fhould  afterwards  be  able  to  bear 
towing  through  the  fea  from  the  rock,  and  alfo  the  fa- 
tigue and  inconvenience  from  the  length  of  time  he  was 
in  getting  on  fhore  before  any  remedies  could  be  applied. 
The  man,  however,  did  not  flieiv  any  iymptoms  of  be- 
ing much  worfe  or  better  until  the  fixth  day  after  the 
accident,  ivhen  he  w-as  thought  to  mend  ;  he  conftant- 
ly  took  his  medicines,  and  fwallowed  many  things 
both  liquid  and  folid,  till  the  tenth  or  eleventh  day  ;  af- 
ter which  he  fuddenly  grew  worfe  ;  and  on  the  t^velfth, 
being  feized  with  cold  fweats  and  fpafms,  he  foon  after 
expired. 

His  body  was  opened  by  Dr  Spry,  and  in  the  flo- 
mach  was  found  a  lolid  piece  of  lead  of  a  flat  oval  form, 
which  weighed  7  ounces  and  5  drachms.  So  extraordi- 
nary a  circumftance  appearing  to  deferve  the  notice  of 
the  philofophical  world,  an  account  of  it  was  fent  to  the 
Royal  Society,  and  printed  in  the  49th  volume  of  their 
tranfaftions,  p.  477. 

"  The  lighthoufe  being  thus  demoliflied,  the  proprie- 
tors immediately  turned  their  thoughts  to  the  rebuild- 
ing of  it.  They  had  in  it  a  term  of  near  half  a  cen- 
tury, but  fome  iharcs  being  fettled  by  the  marriage  ar- 
ticles of  one  of  the  parties,  fome  impediments  arofc  which 
could  not  be  overcome  witliout  the  aid  of  parliament, 
which  was  foon  obtained.  To  one  of  the  partners,  Ro- 
bert Wefton,  Efq.  the  management  of  the  Lufinefs  ^vas 

committed, 


(d)  This  benevolent  gentleman  caught  a  cold  on  this  occafion  wliich  coll  him  his  life. 


E    D     t 


[    587    3 


E    D     Y 


Kilyftonc.   committed,  and  lie  thought  it  requifite  to  apply  to  the 
"""^v  earl  of  Macclesfield,  then  prefident  of  the    Royal    So- 

ciety, to  rcco^nmend  a  proper  perfon  to  fuperintend  the 
work.  On  communicating  the  objedl  of  his  vilit,  Lord 
Macclesfield  told  him,  that  there  was  one  of  the  Royal 
Society  whom  he  \vould  venture  to  rccomm.end  to  the 
liulinels  ;  yet  that  the  mofl  material  part  of  what  he 
knew  of  him  was,  his  having  within  the  compafs  of  the 
laft  feven  years  recommended  him.felf  to  the  Sooiety  by 
the  communication  of  feveral  mechanical  in\'entions  and 
improvenients  ;  and  though  he  had  at  firft  made  it  his 
buiineis  to  execute  things  in  the  inlfruraent  ivay  (with- 
out having  been  bred  to  the  trade)  yet  on  account  of 
the  merit  of  hi^  performances,  he  had  been  chofen  a 
member  of  the  Society,  and  that  for  about  three  years 
pall,  having  found  the  bulinefs  of  a  philoiophical  inrtru- 
ment-maker  not  likely  to  afford  an  adequate  recom- 
pence,  he  had  wholly  applied  hiinlelf  to  fuch  branches 
of  mechanics  as  were  wanted  by  the  proprietors  ;  that 
he  was  then  fomewhere  in  the  north  of  England,  exe- 
cuting a  work  :  and  that  as  he  had  always  fatisfied  his 
employers,  he  would  not  be  likely  to  undertake  \vhat  he 
could  not  perform. 

"  The  perfon  thus  defcrlbed  was  Mr  Smeaton,  who 
was  written  to  by  Mr  Benjamin  Wilfon  the  painter,  la- 
conically informing  him,  that  he  was  the  perfon  fixed 
upon  to  rebuild  the  Edylfone  lighthoufe.  But  this  in- 
tmiation  conveying  to  his  mind  no  more  than  a  mere  no- 
tice that  he  might,  in  common  with  others,  dehver 
in  propofals  to  repair  it,  not  knowing  then  that  it  was 
entirely  deltroyed,  it  afforded  but  little  fatisfadion, 
and  he  returned  only  a  cool  anfwer.  Mr  Wilfon's  re- 
ply was  rtill  more  laconic  :  That  the  demolition  was  to- 
tal, and  that  as  Nathan  faid  unto  David,  '  Thou  art 
the  man.' 

"Mr  Smeaton  immediately  diverted  himfelf  ofhis  en- 
gagements in  the  north,  and  arrived  in  London  the  23d 
of  February  1756,  and  had  an  interview  next  day  with 
the  principal  proprietor.  The  mode  of  rebuilding 
then  became  the  fubjeft  of  their  dehberations,  which 
at  length  ended  in  a  determination  to  rebuild  it  with 
Hone. 

"  On  the  5th  of  April  Mr  Smeaton  firft  fet  his  foot  on 
the  Edyrtone  rock.  He  immediately  began  to  take  his 
meafures  for  proceeding  on  the  ivork.  He  made  all  the 
neccffary  inquiries  on  the  fpot,  and  in  the  neighbour- 
hood. He  coniidered  the  nature  and  quality  of  the  Hone 
proper  to  be  ufed,  and  from  whence  it  might  be  ob- 
tained at  the  bell  and  cheapell  rates.  He  vifited  the 
quarries  at  Beare  in  Devonfhire,  and  the  ille  of  Port- 
land, and  from  the  latter  of  theie  places  he  at  length  de- 
termined to  be  fupplied  with  his  materials. 

"  Having  proceeded  thus  far,  he  returned  to  London, 
and  had  a  meeting  with  the  proprietors,  who,  for  rea- 
fons  highly  honourable  to  them,  confirmed  their  deter- 
mination to  rebuild  with  ftone.  He  accordingly  pre- 
pared his  models  and  defigns,  which  were  approved 
by  his  employers,  and  direftcd  to  be  exhibited  to 
the  lords  of  the  Admiralty,  and  the  mailers  of  the  Tri- 
nity houfe.  To  the  former  they  were  <he\vn  ;  but 
the  latter  having  fixed  their  time  for  viewing  them 
at  fo  diilant  a  day  as  to  hazard  the  progrefs  of  the  work, 
he  determined  to  let  off  for  Plymouth  without  their  iii- 
fpedion. 

"He  arrived  at  Plymoutli  tl;e  23d  of  July  1756,  and 


imrasdialcly  began  Ids  operations.     He  appointed  Uis  dljllonf. 

adillants,    hired    his    men,    fettled    their    w.ages,    and  ' ^~'~^ 

dreis'  up  rides  for  their  conduifl.  He  alfo  hired  a  piece 
of  ground  for  a  work-yard.  On  the  3d  of  Augull  they 
went  off  to  the  rock,  and  continued  to  work  as  long  as 
the  weather  would  permit.  The  next  winter  Mr 
Smeaton  determined  to  continue  at  Plymouth,  to  go 
through  a  courfe  of  experiments  on  cements,  O.i  the  3  J 
ot  June  1757,  the  works  were  refumed,  and  on  the  i  2th 
the  firft  llone  was  fixed.  Yiom  this  time  the  ereiSlion 
proceeded  with  regularity  and  dlfpatch,  and  with  no 
other  interruptions  than  what  might  be  cxpecled  from 
the  nature  of  the  work,  until  the  9th  of  Odlober  1759,. 
when,  after  innumerable  dithcultics  and  dangers,  a  liap- 
py  period  was  put  to  the  undertaking,  without  the  lols 
ot  life  or  limb  to  any  one  concerned  in  it,  or  accident 
by  which  the  ■ivork  could  be  faid  to  be  materially  re- 
tarded. 

"  It  now  remained  only  to  wait  for  a  ftorm  to  try 
the  durability  of  the  building.  The  hard  weather 
°^'759)  '760,  and  1 76 1,  appeared  to  make  no  ira- 
preflion.  The  year  1762  was  ulhered  in  by  a  tcmpell 
oi  the  firft  magnitude,  the  rage  of  which  was  fo  great, 
that  one  of  thole  who  had  been  ufed  to  predicl  it? 
downfal  ^vas  heard  to  fay,  "  If  the  Edyftone  lighthoufe 
is  now  llanding,  it  will  ftand  to  the  day  of  judgment  j" 
and  in  reality,  from  this  time  its  exiftence  has  been  fo 
entirely  laid  out  of  men's  minds,  that  ivhatever  llorms 
have  happened  fince,  no  inquiry  has  ever  been  made 
concerning  it.  So  confident  was  a  very  intelligent 
friend  of  Mr  Smeaton's  of  its  durability,  that  he  wrote 
to  him,  that  he  might  for  ever  rid  himfelf  of  any  uneafy 
thought  of  the  houfe  as  to  its  danger  from  wind  and 
lea. 

"  The  lighthoufe  is  attended  by  three  men,  %vho  re- 
ceive 2jl.  a-year  each,  with   an  occafiortal   abfence  in 
fummer.      Formerly  there  were  only  two,  \vho  watched 
alternately  four   hours   and  four  hours  ;  but  one  beintr 
taken  ill  and  dying,  the  neceflity  of  an  additional  hand 
became   apparent.      In   this  dilemma,   the  living  man 
foi;nd  himlelf  in  an  awkward  fituation.     Being   appre- 
henfive  if  he  tumbled  the  dead  body  into  the  fea,  which 
was  the  only  way  in  his  power  to  difpofe  of  it,  he  might 
be  charged  with  murder,  he  wr;S  induced  for  fome  time 
to  let  the  dead  body  lie,  in  hopes  that  the  boat  might 
be  able  to   land,  and   relieve   him   from  the  dillref's  he 
was  in.      By  degrees  the   body  became  fo   offenfive, 
that  it  was  not  in  his   power   to  get  quit  of  it  without 
help  ;  for  it  was  near  a  month   before   the  attending 
boat  could  effetl  a  landing ;  and  then  it  was  not  with- 
out  the  greateft  dilhculty  that  it   could  be  done,  when 
they  did  land.     To  fuch  a  degree  was  the  whole  build- 
ing filled  with  the   llench  of  the  corpfc,  that  it  was  all 
they  could   do   to   get  the  dead   body  difpofed  of  and 
thrown  into  the  fea,  and  it  was  fome  time  after  that  be- 
fore the  rooms  could  be  freed  from  the  nollome  llench 
that  was  left, 

"  It  is  faid,  that  while  two  light-keepers  only 'were 
employed,  on  fome  difguft  they  forbore  to  fpeak  to 
each  other.  A  perfon  obferving  to  one  of  them  ho-.v 
happy  they  might  live  in  their  ftate  of  retirement, 
"  Yes,"  fays  the  man,  "  very  comfortably,  if  we  could 
have  the  ufe  of  our  tongues  ;  but  it  is  now  a  full  month 
fmcc  my  partner  and  I  have  fpoke  to  each  other."  ^ 

'•  To  thcfe  anecdotes  we  (hall  add  one  more,  and  con-  ■ 

4  E   2  elude'. 
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Eel 

II 
Efterdi. 


elude.  A  flioemaker  was  carrying  out  to  the  light- 
houfe  in  order  to  be  light  keeper.  In  their  nay,  fays 
.  ti:e  ikippcr  to  liini,  "  How  happens  it,  fricud  Jacob, 
that  you  fliould  chufe  to  go  out  to  be  a  light-keeper, 
when  you  can  on  Ihore  (as  I  am  told)  earn  haif-a-crown 
and  three  fliillings  a-day  in  making  leathern  hofe 
(leathern  pipes  fo  called)  ;  whereas  the  liglit-keeper's 
ialary  is  but  25I.  a-ycar,  which  is  fcarce  ten  fliillings  a- 
weck."  Says  the  flioemaker,  "  I  go  to  be  a  lifrht- 
keeper,  becaufe  I  don't  like  confinement."  After  this 
aiifv.er  had  produced  its  (hare  of  merriment,  he  at  laft 
explained  liimfelf  by  faying,  that  he  did  not  like  to  be 
confined  to  work. 

"  The  whole  time  between  the  Crfl  (Iroke  upon  tlie 
rock  and  leaving  the  lighthoufe  complete,  was  three 
years  nine  weeks  and  three  days  ;  from  the  5th  of  De- 
cember 1755,  to  exhibiting  the  light  Oclober  1759, 
Was  three  years  ten  months  and  fixteen  days  j  and 
the  whole  time  of  working  on  the  rock  ill  days  10 
hours"  (e). 

EEL.     See  Mur_5;na,  Ichthyxjlogy  Index. 

EBL-FiJ})ihg.     See  Bobbixg  and  Sniggling. 

The  fih-er  eel  may  be  catched  with  feveral  forts  of 
baits,  as  powdered  beef,  garden  worms,  minnoivs,  hens 
guts,  fifh  garbage,  &c.  The  moft  proper  time  for  tak- 
ing them  is  in  the  night,  faftening  your  line  to  the 
bank  fides,  mth  your  laying  hook  in  the  water  :  or  a 
Ime  may  be  thrown  with  good  ftore  of  liooks,  baited 
and  plumbed,  ^vith  a  float  to  difcover  where  the  line 
lies,  that  they  may  be  taken  up  in  the  morning. 

Microfcopic  Eels.     See  Animalcule,  N°  8. 

Eels  in  vinegar,  are  fimilar  to  thofe  in  four  pafte. 
The  tafte  of  ^nnegar  was  formerly  thought  to  be  occa- 
fioned  by  the  biting  of  thefe  little  animals,  but  that 
ophiion  has  been  juilly  long  exploded.  Mentzelius  fays, 
he  has  obferved  the  adlual  transformation  of  thefe  little 
creatures  into  flies. 

Eel  Spear,  a  forked  inftrument  with  three  or  four 
jagged  teeth,  ufed  for  catching  eels  :  that  with  the 
four  teeth  is  beft,  ivhich  they  ftrike  into  the  mud  at 
the  bottom  of  the  river,  and  if  it  ftrike  againft  any  eels 
it  never  fails. to  bring  them  up. 

EFFARE',  or  EfFRAye',  in  Heraldry,  a  term  ap- 
plied to  a  beall  rearing  on  its  hind  legs,  as  if  it  were 
frighted  or  provoked. 

EFFECT,  in  a  general  fenfe,  is  that  which  refults 
from,  or  is  produced  by,  any  caufe.     See  Cause. 

EFFEMINATE,  womanifli,  unmanly,  voluptuous. 

Effeminate (^effeminati^,  according  to  the -s^ilgate, 
are  mentioned  in  leveral  places  of  Scripture.  The  ivord 
is  there  ufed  to  iignify  fuch  as  were  confecrated  to  fome 
profane  god,  and  proftituted  themfelves  in  honour  of 
him.  The  Hebrew  word  hade/}!,  tranflated  cffeminattis, 
properly  fignifies  confecrated,  and  hence  was  attributed 
to  thofe  of  either  fex,  who  publicly  profiituted  them- 
felves in  honour  of  Baal  and  Aftarte.  Mofes  exprefs- 
ly  forbids  thefe  irregularities  among  the  Ifraelites  •,  but 
the  hillory  of  the  Jews  fhows,  that  they  ^vere  notwith- 
ftanding  frequently  praftifed.      Levit.  xxiii.  i8. 

EFFENDI,  in  the  Turkifh  language,  fignifies  ma- 


fer:  and  accordingly  is  »  title  very  extenfively  ap- 
plied ;  as  to  the  mufti  and  emirs,  to  the  priefls  of 
mofques,  to  men  of  learning,  and  of  the  law.  The 
grand  chancellor  of  the  empire  is  called  reis-effendi, 

EFFERVESCEXCE,  an  inteftine  motion  excited  ^ 
bet\nst  the  parts  of  two  bodies  of  different  natures, 
Vv'hen  they  reciprocally  dilfolve  each  other.  Zffervc!- 
cenrcs  are  commonly  attended  with  bubbles,  vapours, 
fmaU  jets  of  the  liquid,  and  a  hiffing  noife  ;  and  thtle 
phenomena  are  occafioned  by  the  air  which  at  that  time 
difengages  itlelf.  Sometimes  alio  they  are  accompanied 
with  a  great  degree  of  heat,  from  the  decompofition  of 
fome  fubftances  and  the  formation  of  new  compounds. 

Foi-merly  the  word  ferminlalion  was  alfo  applied  to 
effervcfcences ;  but  no-iv  that  word  is  confined  to  tVie 
motion  naturally  excited  in  animal  and  vegetable  mat- 
ters, and  from  which  neiv  combinations  among  their 
principles  take  place. 

EFFIGY,  the  portrait,  figure,  or  exaiS  reprefenta- 
tion  of  a  perfon. 

Effigy,  is  alfo  ufed  for  the  print  or  impreflion  of 
a  coin,  reprefenting  the  prince's  head  who  ftruck  it. 

EtFiar,  to  execute  or  degrade  in,  denotes  the  execu- 
tion or  degradation  of  a  condemned  contumacious  cri- 
minal, who  cannot  be  apprehended  or  feized.  In 
France,  they  hang  a  pifture  on  a  gallows  or  gibbet, 
wherein  is  reprefented  the  criminal,  with  the  quality  or 
manner  of  the  punilhment  :  at  the  bottom  is  written 
the  fentence  of  condemnation.  Such  perfons  as  are 
fentenced  to  death  are  executed  in  efhgy. 

EFFLORESCENCE,  among  phyiicians,  the  fame 
with  exanthema.     See  Exanthe:«a. 

Efflorescence,  in  ChemiJIry,  denotes  the  forma- 
tion of  a  kind  of  mealy  powder  on  the  furface  of  cer- 
tain bodies.  Efflorefcence  is  occafioned  either  by  de- 
compofition or  drying.  The  efflorefcence  which  hap- 
pens to  cobalt  and  martial  pyrites  is  of  the  firft  ;  and 
that  obferved  on  the  crj'flals  of  foda,  Glauber's  ialt,  &c. 
of  the  latter  kind.  An  efflorefcence  is  fometimes  alfo  a 
fpecies  of  cryftallization ;  fuch  as  the  beautiful  vegeta- 
tions which  flioot  up  from  different  faline  fubftances. 
See  Crystallization. 

EFFLORESCENTIA,  in  Botamj,  (from  efflonjco 
to  bloom)  ;  the  precife  time  of  the  year  and  month  in 
which  every  plant  fho'ws  its  firft  flowers. 

Some  plants  flower  twice  a-year,  as  is  common  be- 
tween the  tropics  ;  others  oftener,  as  the  monthly  roie. 
The  former  are  called  by  botanifts  bifercs  ;  the  latter, 
multifene. 

The  time  of  flowering  is  determined  by  the  degree  of 
heat  which  each  fpecies  requires.  Mezereon  and  fnoiv- 
drop  produce  their  flwvers  in  February  ;  primrofe,  in 
the  beginning  of  March  ;  the  greater  number  of  plants, 
during  the  month  of  May  ;  corn,  and  other  grain,  in 
the  beginning  of  June  ;  the  vine,  in  the  middle  of  Jhe 
fame  month  5  feveral  compound  flowers,  in  the  months 
of  July  and  Auguft  ;  laftly,  meadoiv-faflfron  flowers  in 
the  month  of  October,  and  announces  the  fpeedy  ap- 
proach of  ^vinter. 

Grafs  of  Parnaffus  always  flowers  about  the  time  of 
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(e)  This  account  is  extrafted  from  a  Narrative  of  the  Building,  and  a  Defcription  of  the  Conftruftion  of  the 
idyllone  Lighthoufe  wth  Stone.     By  John  Sraeaton,  Ci^al  Engineer,  F.  R.  S. 
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cutting  dovvn  the  hay  ;  and  in  S.veiicn,  the  different 
fpecies  of  thiftle,  mountain  lettuce,  fuccory,  and  bal- 
fam,  feldom  llower  till  after  the  funiraer  follHce  :  the 
I  country  men  even  know,  as  by  a  kalendar,  that  the  fol- 
llice  is' part  when  thefe  plants  begin  to  produce  their 
flowers. 

The  temperature  of  the  feafons  has  a  great  influ- 
ence both  in  accelerating  and  retarding  the  flowering 
of  plants.  All  plants  are  earlier  in  warm  countries : 
hence  fuch  as  are  cultivated  out  of  their  native  foil, 
never  flower  till  the  heat  of  the  climate,  or  fituation  in- 
to which  they  are  removed,  is  equal  to  that  under  the 
influence  of  which  they  produced  flowers  in  their  o\\  n 
countrv.  For  this  reafon,  all  exotics  from  warm  cli- 
mates are  later  in  this  country  than  many  plants  which 
it  naturally  produces. 

In  general,  we  may  obferve,  that  the  plants  of  the 
coldeli  countries,  and  thofe  produced  on  the  mountains 
in  all  climates,  being  of  equal  temperature,  flower 
about  the  fame  time,  viz.  (during  our  fpring  in  Eu- 
rope. 

Plants  that  grow  betwixt  the  tropics,  and  thofe  of 
temperate  climates,  floiver  during  our  fummer. 

Plants  of  temperate  climates,  fituated  under  the  fame 
parallel  of  latitude  with  certain  parts  of  Europe,  but 
removed  much  farther  to  the  weft,  fuch  as  Canada,  Vir- 
ginia, and  MiflilTippi,  do  not  produce  flowers  till  au- 
tumn. 

Plants  of  temperate  climates  in  the  oppofite  hemi- 
fphere  to  Europe,  flouer  during  our  winter,  which  is 
the  fummer  of  thefe  regions. 

Linnaeus  and  Adanfon  have  given  a  fketcli  of  the 
different  times  in  which  plants  llower  at  Upfal  and 
Paris. 

EFFLUVIUM,  in  Pliyjtologi/,  a  term  much  ufed 
by  philofophers  and  phyficians,  to  exprefs  the  minute 
particles  which  exhale  from  molt,  if  not  all,  terreftrial 
bodies,  in  form  of  fenflble  vapours. 

EFFRONTES,  in  church  hiflory,  a  feft  of  here- 
tics, in  1534,  who  fcraped  their  forehead  with  a  knife 
till  it  bled,  and  then  poured  oil  into  the  wound.  This 
ceremony  ferved  them  inftead  ot  baptilm.  They  are 
likeivife  faid  to  have  denied  the  divinity  of  the  Holy 
Spirit. 

EFFUSION,  the  pouiing  out  of  any  liquid  thing 
\vith  fome  degree  of  force.  In  the  ancient  heathen  fa- 
crifices  there  were  divers  effufions  of  wine  and  other  li- 
quors, called  libation.!. 

Effusion,  or  Fusion,  in  Aflronomy,  denotes  that 
part  of  the  fign  Aquarius,  reprefcnted  on  celelHal 
globes  and  planifpheres,  by  the  ivater  ifiuing  out  of  the 
uni  of  the  water-bearer. 

EFT,  or  WATER  LIZARD.  See  Lacerta,  Erpe- 
TOLOGv  Index. 

EGERIA,  or  .^GERIA,  a  nymph  held  in  great 
veneration  by  the  Romans.  She  ^vas  courted  by  Nu- 
ma  Pomrilius  :  and,  according  to  Ovid,  file  became  his 
i\  ife.  This  prince  frequently  vifited  her  ;  and  that  he 
might  introduce  his  laws  and  new  regulations  into  the 
llate,  he  folemnly  declared  before  the  Roman  people, 
that  thev  ivere  pre\'ioufiv  frmclified  and  approved  by 
the  nymph  Eperia.  Ovid  (ays,  that  Egeria  v.as  fo  dif- 
confob.te  at  the  death  of  Numa,  that  fhe  melted  into 
tears,  and  was  changed  into  a  fountain  by  Diana.     She 


is  reckoned  by  many  as  a  goddcfs   who  prefidcd   over 
the  pregnancy  of  women  ;  and  fome  maintain  that   (lie  ■" 
is  the  fame  asLucina. 

EGG,  in  PJiijJto/ogy,  a  body  formed  in  certain  fe- 
males, in  ivhich  is  contained  an  embryo  or  foetus  of 
the  fame  fpecies,  under  a  cortical  furface  or  fliell.  The 
exterior  part  of  an  egg  is  the  Ihell ;  which  in  a  hen,  for 
inllance,  is  a  white,  thin,  and  friable  cortex,  including 
all  the  other  parts.  The  Ihell  becomes  more  brittle  by 
being  expofed  to  a  dry  heat.  It  is  lined  everywhere 
with  a  very  thin  but  a  pretty  tough  membrane,  \vhic!l 
diWding  at,  or  very  near,  the  obtufe  end  of  the  egg, 
forms  a  fmall  bag,  where  only  air  is  contained.  In  new 
laid  eggs  this  follicle  appears  very  little,  but  becomes 
larger  when  the  egg  is  kept. 

Witliln  this  are  contained  the  albumen  or  white,  and 
the  vitellus  or  yolk  ;  each  of  which  have  their  difierent 
virtues. 

The  albumen  is  a  cold,  vifcous,  white  liquor  in  the 
egg,  different  in  conllllence  in  its  different  parts.  It  is 
obferved,  that  there  are  two  dillincl  albumens,  each 
of  which  is  enclofed  in  its  proper  membrane.  Of  thefe 
one  is  very  thin  and  hquid  :  the  other  is  more  denfe 
and  vifcous,  and  of  a  fomew  hat  whiter  colour  ;  but, 
in  old  and  ftale  eggs,  after  fome  days  incubation,  in- 
clining to  a  yellow.  As  this  fecond  albumen  covers 
the  yolk  on  all  fides,  fo  it  is  itfelf  furroundcd  by  the 
other  external  liquid.  The  albumen  of  a  fecundated 
egg  is  as  fweet  and  free  from  corruption,  during  al! 
the  time  of  incubation,  as  it  is  in  new  laid  eggs  ;  as  i'> 
alio  the  vitelhis.  As  the  eggs  of  hens  coniiil  of 
tivo  liquors  fcparated  one  from  another,  and  diftin- 
guiflied  by  two  branches  of  umbUical  veins,  one  of 
which  goes  to  the  vitellus,  and  the  other  to  the  albu- 
men;  fo  it  is  very  probable  that  they  are" of  differen', 
natures,  and  coiifequently  appointed  for  different  pur- 
pofes. 

When  the  vitellus  grows  warm  with  incubation,  it 
becomes  more  humid,  and  like  melting  wax  or  fat  ; 
whence  it  takes  up  more  fpace.  For  as  the  foetus  increaf- 
es,  the  albumen  infcnfibly  wafles  a^vav  and  condenfes  ; 
the  vitellus,  on  the  contrary,  feems  to  lofe  little  oz. 
nothing  of  its  bulk  when  the  foetus  is  perfecfled,  and 
only  appears  more  liquid'and  humid  -ivhen  the  abdomen 
of   the  foetus  begins  to  be  formed. 

The  chick  in  the  egg  is  firll  nourilhed  by  the  albu- 
men :  and  when  this  is  coufumed,  by  the  \'itellus,  as 
with  milk.  If  we  compare  the  chalazse  to  the  extre- 
mities of  an  axis  paffing  through  the  vitellus,  which  is 
of  a  Ipherical  form, ,  this  fphere-  will  be  compofed  of 
t^vo  unequal  portions,  its  axis  not  paffing  through  its 
centre  ;  confequently,  fince  it  is  hea\'ier  than  the  white, 
its  fmaller  portion  muft  ali\ays  be  uppermofl  in  all  pro- 
fitions  of  the  egg. 

The  yellowifh  -.vhitc  round  fpot,  called  cicalricu/a, 
is  placed  on  the  middle  of  the  finaller  portion  of  the 
yolk  ;  and  therefore,  from  what  has  been  faid  in  the 
lalf  paragraph,  mu,t  always  appear  on  the  fuperior  part 
of  the  vitellus. 

Not  long  before  the  exclufion  of  the  chick,  the 
whole  yolk  is  taken  into  'its  al;domen  ;  and  the  (hell, 
at  the  oStufc  end  of  the  egg,  frequently  aprears  crack- 
ed l-jpie  time  be'ore  the  exclulion  of  '.h::  chick.  The 
cliick  is  fometimcs  obferved  to   perforate  the  ihcll  with 
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After  exclufion,  tlie  yolk  is  gradaaily  v.-aft- 


int!)    the    fmall  guts  bv  a  fmall 


See  Hatch- 


its  beak. 

f-d,  being  conveyed 
jduft.  ■  •  '    . 

Eggs  differ  very  much  according  to  the  birds  that 
lay  tliem,  as  to  their  colour,  form,  bignefs,  age,  and 
tlie  different  U'^v  of  drefling  them:  thole  moll  ufed 
in  food  are  hens  eggs  ;  of  wliich,  fuch  as  are  new  laid 
are  bcfl'. 

As  to  the  prefervation  of  eggs,  it  is  obfervcd  that 
the  egg  is  always  quite  full  when  it  is  firlf  laid  by  the 
hen  ;  but  from  that  time  it  gradually  becomes  lels  and 
lefs  fo,  to  its  decay  :  and  ho^ve^er  compaft  and  clofe 
its  fliell  may  appear,  it  h  neverthekfs  perforated  ivith 
a  m.ultitude  of  fmalJ  holes,  though  too  minute  for  the 
riifcernment  of  our  eyes,  the  efTeft  of  which  is  a  daily 
decreafe  of  matter  within  the  egg,  from  the  time  of  its 
being  laid  •,  and  the  perfpiration  is  much  nuicker  in  hot 
weatlier  than  in  cold. 

To  preferve  the  egg  frerti,  there  needs  no  more 
than  to  preferve  it  full,  and  flop  its  tranlpiration  ;  the 
method  of  doing  which  is,  by  Hopping  up  thofe  pores 
with  matter  which  is  not  foluble  in  watery  fluids  :  and 
on  this  principle  it  is,  that  all  kinds  of  varnilh,  pre- 
pared with  fpirit  of  wine,  \vill  preferve  eggs  frefh  for 
a  long  time,  if  they  are  carefully  rubbed  all  Over  the 
fhell  :  tallow,  or  mutton  fat,  is  alio  good  for  this  pur- 
pole  ;  for  fuch  as  are  nibbed  over  %\ith  this,  ivill  keep 
as  long  as  thofe  coated  over  with  varnifl 
ylrtijicial  Method  of  Hatching  Eggs. 
JXG. 

EGINA.     See  ^gika, 

EGINHART,  fecretary  to  the  emperor  Charles 
the  Great,  was  a  German.  He  is  the  moft  ancient 
hiftorian  of  that  nation,  and  wrote  very  eloquently  for 
a  man  of  the  9th  century.  It  is  faid,  that  he  infmuated 
himfelf  fo  ivell  into  the  favour  of  Imma,  daughter  to 
fharles  the  Great,  that  he  -obtained  from  her  whatever 
he  defired.  Charles  the  Great,  having  found  out  the 
intrigue,  did  not  do  as  Auguftus,  who  is  thought  to 
have  banilhed  0\"id  becaufe  he  believed  him  to  be  too 
much  favoured  by  Julia ;  for  he  married  the^wo  lovers 
together,  and  gave  them  a  fine  elfate  in  land. 

EGLANTINE.     See  Rosa,  Botany  Ind,x. 

EGLON,  a  king  of  the  Moabites,  who  opprefled 
the  Ifraelites  for  18  years  (Judges  iii.  12 — 140-  Cal- 
met  confounds  this  fervitude  of  the  Hebrews  with  that 
■under  Chufan-rilhathaim,  making  it  to  fubfifl  only 
eight  years,  from  the  year  of  the  world  2591  to  '2599; 
ivhercas  this  fer\itude  under  Eglon  lalled  18  years,  and 
commenced  in  the  year  of  the  world  2661,  and  62 
years  after  tJiey  had  been  delivered  by  OtltKiel  from 
the  fubjeftion  of  Chufan-rilhathaim. 

EGRA,  a  town  of  Bohemia,  formerly  imperial,  but 
710W  fubjeft  to  the  houle  of  Auftria.  It  contaiils  a 
great  number  of  able  artificers,  and  is  fiunous  for  its 
mineral  waters.  Wallenllein,  the  emperor's  gencriil, 
was  affaflinated  here  in  1 63 4.  'J"he  French  became 
tnallers  of  this  town  in  1741  •,  but  aflerwaids  btirg 
blocked  up,  they  were  forced  to  capitulate  on  Septem- 
ber 7th,  174^.  It  is  looked  uiion  as  a  town  of  tlie 
greatell:  confequer.ee  in  Eoheuiia,  except  Prague.  It 
is  featcd  on  a  river  of  the  fame  name,  in  E.  Long,  i  2. 
30.  N.  Lat.  50.  21. 

I^GRET,  in   Ornitho/o^i/,  a  fpccie?  of  ardea.     See 
ARrtA,  OKyiTi:oi.OC:Y  Indrx. 
A 
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EGYPT,  an  CKtenfive  country  of  Africa,  lying  be-  ^syp'- 
tv.-een  30°  and  36"  of  eaft  longitude,  and  between  21"  '~"^'~~~ 
and  31-'  of  north  latitude.  It  is  bounded  by  the  Medi- 
terranean on  the  north  •,  by  the  Red  lea  and  ilthmus  of 
Suez,  which  divide  it  fr6m  Arabia,  on  the  eall ;  by 
Abyllinia  or  Ethiopia,  on  the  fouth  ;  and  by  the  de- 
ferts  of  Barca  and  Nubia,  on  the  well ;  being  600  miles 
in  length  from  north  to  fouth,  and  from  loO  to  200 
in  breadth  from  eaft  to  weft.  , 

As  a  nation,  the  Egyptians  may  vaxh  juftice  lay  Different 
claim  to  as  high  antiquity  as  any  in  the  world.  Tlie  name!, 
coimtry  was  moft  probably  peopled  by  Mizraim  the 
fon  of  Ham  and  grandlon  of  Noah. — By  its  ancient 
inhabitants  it  tvas  called  Chemia,  and  is  ftill  called 
Cheim  in  the  language  of  the  Copts  or  native  Egyp- 
tians 5  and  this  name  it  is  fuppofed  to  have  received 
from  Ham  the  Ion  of  Noah.  In  fcripture,  we  find  it 
moft  generally  named  Mifraim ;  though  in  the  Pfalms 
it  is  ftyled  the  land  of  Ham, — To  us  it  is  beft  known 
by  the  name  Egypt,  the  etymology  of  which  is  more 
uncertain. — Some  derive  it  from  JEgyptus,  a  fuppofed 
king  of  the  country  :  others  fay  it  lignifies  no  more 
than  "  the  land  of  the  Copts  i'''  Aia  in  Greek  figni- 
fying  a  coimtrj-,  and  JEcoptos  being  eafily  foftened  into 
JEgyptus. — The  moft  probable  opinion,  however,  feems 
to  be,  that  it  received  its  name  from  the  blacknefs  of 
its  foil,  and  the  dark  colour  both  of  its  river  and  inha- 
bitants :  for  fuch  a  blackilh  colour  is  by  the  Greeks 
called  legi/ptios  from  gyps,  anJ  irgyps  "  a  vulture  ;"  and 
by  the  L,auns,  fubvtj/lurius.  For  the  fame  reafon,  other 
names  of  a  fimilar  import  have  been  given  to  this  coun- 
try by  the  Greeks;  fuch  ^.'s,  Aeria  and  Melambolus : 
the  river  itfelf  was  called  Melo  or  Me/as;  by  the 
Hebrews,  Shilior  ;  and  by  the  Europeans,  Siris  ;  all  of 
which  fignify  "  black." 

Ancient  Egypt  is  by  fome  divided  into  two  parts, 
the  Upper  and  Lower  Egypt :  by  others  into  three,  tlie 
Upper  Egypt,  properly  fo  called,  or  Thebais;  the  Middle 
Egypt,  or  Heptanomes ;  and  the  Lo^ver  Egypt,  the  bell 
part  of  which  was  the  Delta,  or  that  Ipace  encompaf- 
fed  by  the  branches  of  the  Nile.     See  Thebais,  &c. 

The  Egyptians,  like  the  Chinefe,  pretend  to  an  ex- 
ceftive  antiquity,  pretending  to  have  records  for  ten, 
twenty,  or  even  fifty  thoufand  years.  Thus  their  hi- 
^ftory  is  fo  much  involved  in  obfcurity  and  lable,  that 
for  many  ages  it  mull  be  paffed  over  in  filence. — The 
firft  mortal  king  whom  the  Egyptians  own  to  have 
reigned  in  that  country,  was  Menes  or  Menas.  At 
what  time  he  reigned,  it  would  be  to  a  \-ery  little  pur- 
pofe  to  inquire.  He  had  been  preceded,  however,  by 
a  fet  of  immortals,  who  it  feems  left  him  the  kingdom 
in  a  \'trs  bad  fituation  :  for  the  whole  country,  except 
Thebais,  was  a  morals ;  the  people  alfo  %vere  entirely 
deilitute  of  religion,  and  every  kind  of  knowledge 
which  could  render  their  life  comfortable  and  happy. 
Menes  diverted  the  courfe  of  the  Nile,  ^vhich  before 
that  time  had  v.-aftied  the  foot  of  a  fandy  mountain 
near  the  borders  of  Libya,  built  the  city  of  Memphis, 
inflrufted  his  fubjefts,  and  did  other  things  of  a  fimi- 
lar kind  v.-hich  are  ulually  attributed  to  the  founders 
of  kingdoms. 

From  the  time   of  Menes,  the  Egyptinn  chronGl(jg\- invsded  b; 
is  filled  with  a  lift  of  330  kings,  who  reigned    1 400  the  iliep- 
vears,  but  did   nothing   %vorthy   of   notice.. — The  firft '^^'^'^■ 
dirthiCi   piece  cf  hiftnry  we  and  corcerring  Egypt,  is 
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E.?ypt.  the  irruption  of  tlie  SluplerJs,  by  whom  the  country 
— — v~— ^  was  fubducil  ;  but  \vhetlur  this  revolution  hapiieneil 
(luring  the  vail  interval  of  indolence  above  mentioned, 
or  before  or  after,  cannot  be  known.  'l"he  affiiir  is 
thus  related  by  Manetho.  It  happened,  in  the  rci;;n 
of  Timaus  king  of  Kgypt,  that  God  being  difplealed 
with  the  Egyptians,  they  fuffercd  a  great  revolution: 
for  a  multitude  of  men,  ignoble  ia  their  race,  took 
courage,  and,  pouring  from  the  call  into  Egj-pt,  made 
war  with  the  inhabitants ;  who  fubmitted  to  them  with- 
out refiftance.  The  (hepherds,  however,  behaved  with 
the  greuteft.  cruelty  ;  burnt  the  citie<;,  threw  down  the 
temples  of  the  gods  ;  r.id  put  to  death  the  inhabitants, 
carrying  the  women  and  children  into  captivity.  This 
people  came  from  Arabia,  and  were  called  Hi/rfos,  or 
kin^-jhi'liherds.  They  held  Egypt  in  fubjeftion  for  259 
years;  at  the  end  of  which  peiiod,  they  were  obliged 
by  a  king  of  Upper  Egypt,  named  Amofii,  or  Thelh- 
molis,  to  leave  the  country.  This  pruice's  father  had. 
It  feems,  gained  great  advantages  over  them,  and  flmt 
them  up  in  a  place  called  Aborts,  or  Avans,  contain- 
ing lo,oco  acres  of  land.  Here  they  were  clofely  be- 
fieged  by  Amofis,  ivith  an  army  of  400,000  men  ;  but 
at  lall  the  king,  finding  himfelf  unable  to  reduce  them 
by  force,  propofed  an  agreement,  which  was,  readily 
accepted.  In  confequence  of  this  agreement,  \he  iliep- 
herds  withdrew  from  Egypt  irith  their  fainilies,  to  the 
number  of  240,000  ;  and,  taking  the  way  of  the  de- 
lert,  entered  Syria:  but  fearing  the  Affyrians,  who  ivere 
then  very  powerful,  and  mailers  of  Aiia,  they  enter- 
ed the  land  of  Judi^-a;  and  built  there  a  city  capable 
ot  holding  fo  great  a  multitude,  and  called  it  "jtrii' 
falcm. 

According  to  ]\Ir  Bruce,  the  (liepherds  who  invaded 
Egypt  were  no  other  than  the  inhabitants  of  Barabra. 
They  were,  he  fays,  carriers  to  the  Culhites  who  lived 
farther  to  the  fouth.  _  The  latter  had  built  the  many 
ftately  temples  in  Thebes  and  other  cities  of  Egypt  ; 
though,  according  to  him,  they  had  no  dwelling  places 
but  holes  or  caves  in  the  rocks.  Being  a  commercial 
people,  they  remained  at  home  coUefling  and  prepa- 
ring their  articles,  which  were  dii'perfed  by  the  hara- 
hurs  or  ftiepherds  alreadv  mentioned.  Thele,  from  the 
nature  of  their  employment,  lived  iti  moveable  habi- 
tations, as  the  Tartars  do  at  this  day.  By  the  He- 
brews, he  tells  us,  they  -vvere  called  phut,  hxitfitpherd! 
by  every  other  people;  and  from  the  name  baraber,  the 
%vord  Barabra  is  derived.  By  their  employment,  which 
was  the  difperfing  the  Arabian  and  African  goods  all 
over  the  continent,  they  had  become  a  great  and 
powerful  people  ;  and  from  their  oppofite  difpofitions 
and  manners,  became  very  frequently  enemies  to  the 
Egyptians.  To  one  Salatis  our  author  afcribes  the 
dertruclion  of  Thebes  in  Upper  Egypt,  fo  much  cele- 
brated by  Homer  for  its  magnificence.  But  this  cer- 
tainly cannot  be  the  cafe  ;  for  Homer  wrote  long  af- 
ter the  time  of  Jofepb  :  and  we  find  that  even  then 
tlie  Egyptians  had  the  (hepherds  in  abhorrence,  in  all 
probability  becaufe  they  had  been  grevioufly  opprefled 
by  them.  Mr  Bruce  counts  three  invafions  of  thefe 
people;  the  firfl  that  of  Salatis  already  mentioned,  who 
overthrev.-  the  firft  dvnafty  of  Egyptian  kings  from  Me- 
nes,  and  deftroyed  Thebes  :  the  fecond  wag  that  of 
Sabacco  or  So ;  for  according  to  him  this  was  not 
lie  name  of  a  fmgie  prince,  but  of  a  people,,  and  figni- 
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fics  ftjepL  rJs :  antl  the  iliird,  after  the  building  of  Mem  Eji>-|.t' 
phis,  where  240,000  of  tliem  were  bcficged  as  above  *— ~v~- 
meationed.  But  accounts  of  this  kind  are  evidently 
inconfiftent  in  the  highell  degree  ;  for  how  is  it  pot. 
fible  that  the  t/urd  invafion,  antecedent  to  the  buildin  j 
ef  Jerufalem,  could  be  pollerior  to  the  fecond,  if  the 
latter  happened  only  In  the  days  of  Hezekiali  ? 

Ill  thefe  early  ages,  however,  it  would  feem  that  the 
kingdom  of  Egypt  had  been  very  powerful  and  its  do- 
minion very  widely  extended;  fince  we  find  it  faid,  tliat 
tlie  Ballrlans  revolted  from  Olymandyas,  another  E- 
gyptian  king  of  very  high  antiquity,  and  of  rvhoie 
wealth  the  motl  marvellous  accounts  are  given. 

After  an  unknown  interval  of  time  from  this  mo- 
narch, reigned  Sefolhis.  He  was  the  firft  great  war- 
rior  whofe  conquells  are  recorded  with  any  degree  of 
dillinflnefs.  In  what  age  of  the  v.orld  he  lived,  is 
uncertain.  Some  chronologers,  among  %viiom  is  Sir 
Ilaac  Newton,  are  of  opinion,  that  he  is  the  Sefac 
or  Shilhak,  who  took  Jerufalem  in  tlie  reign  of  Rc- 
hoboam  the  Ion  of  Solomon.  Others,  however,  place 
him  much  earlier  ;  and  Mr  Whiftoa  will  have  him 
to  be  the  Pharaoh  who  refuled  to  part  with  the  li- 
raelites,  and  was  at  laft  drowned  in  the  Red  fea.  I\Ir 
Bryant  endeavours  to  prove  that  no  fuch  perfon  ever 
cxifted  ;  but  that  in  his  hiftory  as  well  as  tliat  of  many 
ancient  heroes,  we  have  an  abridgment  of  that  of  the 
Culliites  or  Babylonians,  who  fpread  themfelves  over 
great  part  of  the  then  known  world,  and  everywhere 
brought  the  people  in  fubjeftion  to  them.  His  reil^l 
is  reckoned  the  moft  extraordinary  part  of  the  Egyp- 
tian  hillory  ;  and  the  following  leems  to  be  the  leail 
fabulous  account  that  can  be  got  of  it.  The  father  of 
Sefollris  was  told  in  a  dream,  by  the  god  Vulcan,  that 
his  Ion,  who  was  then  newly  born,  or  perhaps  ft:!i 
unborn,  (hould  be  lord  of  the  whole  earth.  His  fa- 
ther, upon  the  credit  of  tliis  vifion,  got  together  all 
the  males  in  the  land  of  Egypt  that  were  born  on  the 
fame  day  with  Seioftris  ;  appointed  nuvfes  and  pro- 
per perfons  to  take  care  of  them,  and  hud  them  treat- 
ed like  his  own  child  ;  being  perluadcd  that  they  who 
had  been  the  conftant  companions  of  his  youth  would 
prove  the  moft  faithful  minifters  and  foldicrs.  As 
they  grew  up,  they  were  inured  to  laborious  exercifcs  ; 
and,  in  particular,  were  never  permitted  to  tafte  any 
food  till  they  had  performed  a  courfe  of  i8g  furlong--, 
upwards  of  22  of  our  miles.  When  the  old  king  ima- 
gined they  were  fufticiently  educated  in  the  martial 
way  he  defigned  them  to  follo\v,  they  were  fent  by  way 
of  trial  of  their  abilities  againft  the  Arabians.  In  this 
expedition  Scfoftris  proved  fuccefsful,  and  in  the  end 
fubdued  that  people  who  had  never  before  been  con- 
quered. He  was  fent  to  the  weftward,  and  conquered 
the  greateft  part  of  Africa  ;  nor  could  he  be  flopped- 
in  his  career  till  he  arrived  at  the  -A.tlantic  ocean. 
Whilfl  lie  was  on  this  expedition,  his  father  died  ^ 
and  then  Sefoftris  refolved  to  fulfil  the  predidion  of 
Vulcan,  by  aftually  conquering  the  whole  world,  As' 
he  knew  that  this  muft  take  up  a  long  time,  he  pre- 
pared for  his  journey  in  the  beft  manner  polTible.  The 
kingdom  he  divided  into  36  provinces,  and  endeavour- 
ed to  iecure  the  affeftions  of  the  people  by  gifts  both 
of  money  and  land.  He  forgave  all  who  liad  been 
guilty  of  offences,  and  difcharged  the  debts  of  all 
hii  loldiers.     He  then  cocftitutcd  his  brother  Arnuis 
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v,<t.  tlie  fupreme  regent;  but  forbade  iiim  to  ufe  the  diadem, 
r  and  coraiTiandcJ  him  to  ofFcr  no  injury  to  the  queen 
or  her  childie-.i,  and  to  abilain  from  the  royal  concu- 
Ijines.  His  army  confilced  of  600,000  foot,  24,000 
horfe,  and  27,000  chariots.  Befides  thefe  land  forces, 
he  had  at  fea  two  mighty  fleets  j  one,  according  to  Dio- 
dorus,  of  400  fail.  Of  thefe  fleets,  one  was  defigned 
to  make  conquefts  in  the  well,  and  the  other  in  the 
eaft;  and  therefore  the  one  was  built  on  the  Mediter- 
ranean and  the  other  on  the  Red  fea.  The  firll  of 
thefe  conquered  Cyprus,  the  coaft  of  Phoenicia,  and 
feveral  of  the  iilands  called  Cyclades  j  the  other  con- 
quered all  the  coails  of  the  Red  lea  j  but  its  progrefs 
was  flopped  by  Ihoals  and  difficult  places  which  the  na- 
vigators could  not  pafs,  fo  that  he  feems  not  to  have 
inade  many  conquefts  by  fea. 

With  the  land  forces  Sefoftris  marched  againft  the 
Ethiopians  and  Troglodites  ;  whom  he  overcame,  and 
obliged  them  to  pay  him  a  tribute  of  gold,  ebony,  and 
ivory.  From  thence  he  proceeded  as  far  as  the  pro- 
montory of  Dira,  which  lay  near  the  Itraits  of  Babcl- 
mandel,  where  he  fet  up  a  pillar  \\\\\\  an  infcription  in 
facred  charatlers.  He  then  marched  on  to  the  coun- 
try ^vhere  cinnamon  grows,  or  at  leall  to  fome  country 
where  cinnamon  at  that  time  ivas  brought,  probably 
fome  place  in  India;  and  here  he  in  like  manner  fet 
up  pillars,  ivhich  ivere  to  be  feen  for  many  ages  after. 
As  to  his  farther  conquefts,  it  is  agreed  by  almoft  all 
authors  of  antiquity,  that  he  overran  and  pillaged  the 
whole  continent  of  Alia,  and  fome  part  of  Europe. 
He  cfofled  the  Ganges,  and  ereiSed  pillars  on  its 
banks  ;  and  from  thence  he  is  faid  to  have  marched 
feaftward  to  the  very  extremity  of  the  Afiatic  conti- 
nent. Returning  from  thence,  he  invaded  the  Scy- 
thians and  Thracians ;  but  all  authors  do  not  agree 
that  he  conquered  them.  Some  even  affirm,  that  he 
was  overthrown  by  them  with  great  fiaughter,  and  ob- 
liged to  abandon  a  great  part  of  his  booty  and  mili- 
tary ftores.  But  whether  he  had  good  or  bad  fuc^ 
cefs  in  thefe  parts,  it  is  a  common  opinion  that  he 
fettled  a  colony  in  Colchis.  Herodotus,  however,  ivho 
fjives  the  moft  particular  account  of  the  conquefts  of 
this  monarch,  does  not  fay  whether  the  colony  was 
defignedly  planted  by  Sefoftris  :  or  whether  part  of 
his  army  loitered  behind  the  reft,  and  took  up  their 
residence  in  that  region.  From  his  own  knowledge, 
he  alTerts,  that  the  inhabitants  of  that  country  -ivere 
imdoubtedly  of  Egyptian  defcent.  This  ^vas  evident 
from  the  perfonal  refemblance  they  bore  to  the  Egyp- 
tians, who  were  Avarthy  complexioned  and  frizzle 
haired  ;  but  more  efpecially  from  the  conformity  of 
their  cuftoms,  particularly  circumcifion. 

The  utmoft  boundary  of  this  mighty  monarch's  con- 
quefts, however,  was  in  the  country  of  Thrace  ;  for 
beyond  this  country  his  pillars  were  nowhere  to  be 
feen.  Thefe  piUars  he  was  accuftomed  to  fet  up  in 
every  country  which  he  conquered,  with  the  following 
infcription,  or  one  to  the  fame  purpofe  ;  "  Sefoftris, 
kings  of  kings,  and  lord  of  lords,  fubdued  this  couniry 
by  the  power  of  his  arms."  Beftdes  thefe,  he  left  alfo 
llatues  of  himfelf ;  two  of  which,  according  to  Hero- 
dotus, ^vere  to  be  feen  in  his  time  ;  the  one  on  the 
road  between  Ephefus  and  Phocsea,  and  the  other  be- 
tween Smyrna  and  Sardis  :  they  were  armed  after  the 
i^thiopian  and  Egyptian  manner;  liolding  a  javelin  in 
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one  hand  and  a  bow  in  the  other.  Aclrofs  the  btcail 
they  had  a  line  drawn  from  one  flioulder  to  the  other, ' 
with  the  following  infcription  :  "  This  region  I  ob- 
tained by  thefe  my  ftioulders."  They  ivere  miftakeu 
for  images  of  Memnon. 

The  reafons  given  by  Sefoftris  for  his  returning  intOR^tuf^s  te 
Egypt  from  Thrace,  and  thus  leaving  the  conqueft  oi'Z<^;U 
the  ^vorld  unfiniflicd,  were  the  want  of  proviiions  for 
his  army,  and  the  difficulty  of  the  pafle?.  Moft  pro- 
bably, liowever,  his  return  ivas  hauened  by  the  intelli- 
gence he  recei\'ed  from  the  high  prieft  of  Egypt,  con- 
cerning the  rebelhous  proceedings  of  his  brother ;  who, 
encouraged  by  his  long  abfence,  had  ailumed  the  dia- 
dem, violated  the  queen,  and  alfo  the  royal  concu- 
bines. On  receiving  this  news,  Sefoftris  haftened  from 
Thrace  ;  and  at  the  end  of  nine  years  came  to  Pelu. 
fium  in  Egypt,  attended  by  an  innumerable  multitude 
of  captives  taken  from  many  different  nations,  and 
loaded  with  the  ipoils  of  Ana.  1  he  treacherous  bro- 
ther met  him  at  this  city  ;  and  it  is  iaid,  ivith  very 
little  probability,  that  Seloftris  accepted  of  an  invita- 
tion to  an  entertainment  from  him.  At  this  he  drank 
freely,  together  with  the  queeii  and  the  reft  of  the 
royal  family.  During  the  continuance  of  the  enter- 
tainment, Armais  caufed  a  great  quantity  of  dried 
reeds  to  be  laid  round  the  apartment  where  they  were 
to  deep  ;  and  as  foon  as  they  were  retired  to  reft  fet 
fire  to  the  reeds.  Selbllris  perceiving  the  danger  he 
was  in,  and  that  his  guards,  overcharged  with  liquor, 
were  incapable  of  aftifting  him,  ruftied  through  the 
flames,  and  was  followed  by  his  wife  and  children.  In 
thankfgi\'ing  for  this  wonderful  deliverance,  he  made 
ftveral  donations  to  the  gods,  particularly  to  Vulcan 
the  god  of  tire.  He  then  took  vengeance  on  his  bro- 
ther Armais,  faid  to  be  the  Danaus  of  the  Greeks, 
who,  being  on  this  occafion  driven  out  of  Egypt,  wth- 
drew  into  Greece. 

Sefoftris  now  laid  afide  all  thoughts  of  war,  and  ap-His  "real 
pHed  himfelf  wholly  to  fuch  works  as  might  tend  to  works, 
the  public  good,  and  his  own  future  reputation.  In  of- 
der  to  prevent  the  incurfions  of  the  Syrians  and  Ara- 
bians, he  fortified  the  eaft  fide  of  Egypt  with  a  wall 
wliich  ran  from  Pelufium  through  the  defert  to  Helio- 
poUs,  for  187^  miles.  He  raifed  alfo  an  incredible 
number  of  vaft  and  lofty  moimts  of  earth,  to  which  he 
remo\'ed  fuch  towns  as  had  before  been  fituated  too 
low,  in  order  to  fecure  tliem  from  the  inundations  of 
the  Nile.  All  the  way  from  Memphis  to  the  fea  he 
dug  canals  which  branched  out  from  the  Nile ;  and  not 
only  made  an  eafier  communication  between  different 
places,  but  rendered  the  country  in  a  great  meafure  im- 
pafiable  to  an  enemy.  He  eretled  a  temple  in  eveiy 
city  in  Egypt,  and  dedicated  it  to  the  fupreme  deity 
of  the  place  ;  but  in  the  courle  of  fuch  a  great  under- 
taking as  this  neceifarily  muft  have  been,  he  took  care 
not  to  employ  any  of  his  Egyptian  fubjecls.  Thus  he 
fecured  their  aiTeftioit,  and  employed  the  vaft  multi- 
tude of  captives  he  had  brought  along  ivith  liim  ;  and 
to  perpetuate  the  memory  of  a  "tranfadlion  fo  remark- 
able, he  caufed  to  be  infcribed  on  all  thefe  temples, 
''  No  one  native  laboured  hereon."  In  the  city  of 
Memphis,  before  the  temple  of  Vulcan,  he  raifed  Cx- 
gigantic  ftatues,  each  of  one  ftone.  Two  of  them  were 
30  cubits  high,  reprefenting  himfelf  and  his  wife  ;  the 
other  four  ■\\ere  20  cubits  each,    and  reprefented  his 
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K.^vpl.     four  foii^     Tlicfe  he  ilcciicated  to  Vulcan  in  memory 

V  of   his   above -mentioned  citliverance.      He  railed  alio 

two  obtliiks  of  marble  l  20  cubits  high,  and  charged 

them   with   infcriptiou';,  denoting  the  greatnefs  of  his 

power,  his  revenues,  &.c. 

The  captives  taken  by  Sefoftris  are  faid  to  have  been 
trtited  with  the  greatell  barliarily  ;  fo  that  at  lafl  they 
refolved  at  all  events  to  deliver  themlelvcs  from  a  ler- 
vitude  fo  intolerable.  The  Babylonians  particularly 
were  concerned  in  this  revolt,  and  laid  ivafte  the  coun- 
try to  fome  extent ;  but  being  offered  a  pardon  and  a 
place  to  dwell  in,  they  were  pacified,  and  built  for  them- 
felves  a  city,  ^vhich  they  called  Babylon.  Towards  the 
conquered  princes  ^vho  waited  on  him  vs-ith  their  tri- 
bute  the  Egyptian  monarch  behaved  with  unparalleled 
infolence.  On  certain  occafions  he  is  faid  to  have  un- 
harnaiTed  his  horfes,  and,  yoking  khigs  together,  made 
them  draw  his  chariot.  One  day,  however,  obferving 
one  of  the  kings  ^vho  drew  his  chariot  to  look  back 
upon  the  wheels  with  great  earnellnels,  he  alked  what 
made  him  look  fo  attentively  at  them  ?  The  unhappy 
prince  replied,  "  O  king,  the  going  round  of  the  wheel 
puts  me  in  mind  of  the  viciilitudes  of  fortune  :  for  as 
every  part  of  the  wheel  is  uppermoft  and  loivermoft  by 
turns,  fo  it  is  with  men  j  who  one  day  ilt  on  a  throne, 
und  on  the  next  are  reduced  to  the  vileil  degree  of 
flavery."  This  anfwer  brought  the  infulting  conqueror 
to  his  f'enfes  ;  fo  that  he  gave  over  the  pratlice,  and 
^  thenceforth   treated   his   captives   with  great  humanity. 

At  length  this  mighty  monarch  loll  his  fight,  and  laid 
violent  hands  on  himtelf. 

After  the  death  of  Sefoftris,  we  meet  with  another 
chafra  of   an   indeterminate   length    in    the    Egyptian 
hiliory.    It  concludes  with  the  reign  of  Amafis  or  Am- 
nioiis ;  who   being    a  tyrant,  his   lubjecls  joined  Affi- 
lanes  the  king  of  Ethiopia   to   drive   him   out. — Thus 
Actifanes  became  mafter  of  the  kingdom  ;   and  after 
his  death  follows  another  chafm  in  the  hiftory,  during 
which  the  empire  is  faid  to  have  been  in  a  ilate  of 
anarchy  for  five   generations. — This   period   brings   us 
down  to   the  times  of  the  Trojan  war.     The  reigning 
prince  in  Egypt  was  at  that  time  called   Cetes  ;   by  the 
Greeks,  Proteus.     The  priells  reported  that  he  was  a 
magician ;    and    that    he    could    aiTume   any  fliape  he 
pleafed,  even  that  of  iire.     This  fable,  as  told  by  the 
Greeks,  drew  its   origin  from  a  cuftom  among  the  E- 
gyptians,   perhaps   introduced  by  Proteus.     They  were 
uled  to  adorn  and  diftinguilh  the  heads  of  their  kings 
■with   the   reprefentations  of  animals  or  vegetables,  or 
even  with  burning  incenfe,  in  order   to   ftrike   the   be- 
holders with  the  greater  awe.    Whilft  Proteus  reigned, 
Paris  or  Alexander,  the  foii  of  Priam  king  of  Troy, 
was  driven  by  a   l^orm  on  the  coaft  of  Egypt,   with 
Helen,  whom  he  was  Carrying  off  from  her  hulLand. 
But  when  the  Egyptian  monarch  heard  of  the  breach 
of  hofpitality  committed   by  Paris,  he   feized  him,  his 
miflrefs,  and  companions,  with  all   the  riches   he   had 
brought   away  with   him  from    Greece.      He   detained 
Helen,  with  all  the  efleiils  belonging  to  Menelaus  her 
hulliand,  promiling  to  reilore  them  to  the  injured  party 
whenever  they  were  demanded  ;  but  commanded  Paris 
and  his  companions  to  depart  out  of  his  dominions  in 
three  days,  on  pain  of  being  treated   as   enemies.      In 
what  manner  Paris  afterwards  prevailed  upon   Proteus 
to  reftore  his  miftrefs,  we  are  not  told ;  neither  do  we 
Vol.  VII.  Part  II. 
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know  any  thing   further  of   the  tranfaflions  of  this     Enpt. 

prince's  reign  nor  of  his  fuccclTors,    except  what  has  ^ /  — ' 

ernirely   the   air  of  fable,   till  the  days  of  yubbaco  thej;      \^ 

Ethiopian,  who   again   conquered   this  kingdom.     Hcr,:f<:'rr(l"y' 

began   iiii   reign   with  an  aCl  of  great  cruelty,  caufingSabbsco. 

the  conquered  prhice  to  be  burnt  alive :  ncvcrthelefs,  he 

no   fooner   faw  himfelf  firmly  eltablilhed  on  the  throne 

of  Egypt,  than  he  became  a  new  man  ;  fo  that  he  is 

higlily  extolled  for  his  mercy,  clemency,  and  wifdojn. 

He  is  thought  to  have  been  the  So  mentioned  in  Scrip. 

ture,   and  who  entered  into  a  league  witli  Hofliea  kinu- 

of  Ifrael  againfl  Shalmanefer  king  of  Aflyria.     He  is 

faid  to  have  been  excited  to  the  invalion  of  Egypt  by 

a  dream  or  vifion,    in  which  he  was  allured  tliat    he 

fhould  hold  that  kingdom  for  50  years.      Accordingly, 

he  conquered  Egypt,  as  had  been  foretold  ;  and  at  the 

expiration  of  the  time  above  mentioned,  he  had  another 

dream,  in  which  the  tutelar  god  of  Thebts  acquainted 

him,    that    he  could  no  longer  hold  the  kingdom  of 

Egypt  with  fafety  and  happinefs,  uulefs  he  maiTacred 

the   prielts   as   he  pafTed  through  them  with  his  guards. 

Being  haunted  with  this  vifion,   and  at   the  fame   time 

abhorring  to  iiold  the  kingdoi^i  on  fuch  terms,   he  lent 

for  the  priefts,   and  acquainted  them  with  what  feemed 

to  be  the  will  of  the  gods.   Upon  this  it  ivas  concluded, 

that   it   was  the   pleafure   of  the  Deity  that   Sabbaco 

(hould  remain  no  longer  in  Egypt  ;  and  therefore  he 

immediately  quitted   that    kingdom,    and    returned  to 

Ethiopia. 

Of  j^nyjias,  who  was  Sabbaco's  immediate  fuccelTor, 
we  have  no  particulars  worth  notice.     After  him  reign- 
ed one    Sethon,  who  was  both  king  and  priell  of  Vul- :i. mark, 
can.     He  gave  himfelf  up  to  religious  contemplation  ;»^''e  ftory 
and  not  only  neglefted  the  military  clafs,  but  deprived""  Sethoa, 
them  of  their  lands.     At  this  they  were  fo  much  incen- 
fed,  that  they  entered  hito  an  agreement  not  to  bear 
arms  under  him  ;  and  in  this  Ilate  of  affairs  Sennache- 
rib king   of  AlTyria    arrived    before  Peluilum   with  a 
mighty  army.     Sethon  now  applied  to  his  foldiers,   but 
in  vain:  they  unanimoully  perfilled  in  refufing  to  march 
under  his  banner.      Being  therefore  deftitute  of  all  hu- 
man aid,  he  applied  to  the  god  Vulcan,  and  requefted 
him   to  deliver  him  from  his  enemies.     WhiUl  he  was 
yet   in   the   temple  of  that  god,  it  is  faid  he  fell  into  a 
deep  lleep  ;   during  ^vhich   he   faw  Vulcan  ftanding  at 
his  fide,  and  exhorting  him  to  take  courage.     He  pro- 
mifed,    that  if    Sethon  would  but  go  out  againft  the 
AfTyrians,  he   Ihould   obtain   a   complete   victory  over 
them.     Encouraged  by  this  affurauce,  the  king  affero- 
bled  a  body  of  artificers,  Ihop-keepers,  and  labourers  4 
and,  with  this  undifciplined  rabble,  marched  towirds 
Pelufium.     He  had  no  occafion,  ho\vever,  to  fight ;  for 
the   very  night   after   his   arrival  at  Pelufium,  an  innu- 
merable   multitude   of   field  rats  entering  the  enemies 
camp,   gnawed  to  pieces  the  quivers,  bowftrings,  and 
fhield   llraps.     Next   morning,  wlien  Sethon  found  the 
enemy  difarmed,   and  on  that  account  beginning  to  fly, 
he  purfued  them  to  a  great  diftance,  making  a  terrible 
llaughter.      In   memory  of  this  extraordinary  event,  a 
llatue  of  Sethon  was  erefted  in  the  temple   of  Vulcan, 
holding  in  one  hand  a  rat,  and  delivering  thefe  words  } 
"  Whofoever  beholdeth  me  let  him  be  pious." 

Soon  after  the  death  of  Sethon,  the  form  of  govern. 

ment  in  Egypt  was  totally  changed.     The  kingdom 

was  divided  into  twelve  parts,  over  which  as  many  of 

4F  the 
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tile  chief  nobility  prefided.  This  divifion,  however, 
I'ubfilled  but  for  a.fliort  time.  Pfammitichi-.s,  one  of 
thetvvelve,  dethroned  all  the  reft,  15  years  after  the 
divilion  had  been  made.  The  hiltory  now  begins  to 
be  diverted  of  fable  ;  and  from  this  time  may  be  ac- 
counted equally  certain  with  that  of  any  other  nation. 
The  vaft  conquefis  of  Sefoftris  were  now  no  longer 
known  ;  for  Pfaramitichus  pofTciled  no  more  than  the 
country  of  E|;ypt  itfelf.  It  appears,  indeed,  that  none 
of  the  fucceflbrs  of  Sefoftris,  or  even  that  monarch  him- 
felf,  had  made  ufe  of  any  means  to  keep  in  fubjeflion 
the  countries  he  had  once  conquered.  Perhaps,  indeed, 
his  defign  originally  was  rather  to  pillage  than  to  con- 
quer ;  and  therefore,  on  his  return,  his  vaft  empire  va- 
niihed  at  once.  Pfaramitichus,  hoivever,  endeavoured 
to  extend  his  dominions  by  making  war  on  his  neigh- 
bours ;  but  by  putting  more  confidence  in  foreign  auxi- 
liaries than  in  his  outi  fubjefts,  the  latter  were  lb 
much  offended,  that  upwards  of  200,000  fighting  men 
emigrated  in  a  body,  and  took  up  their  refidence  in 
Ethiopia.  To  repair  this  lofs,  Pfp.mmitichus  earneftly 
applied  himfelf  to  the  advancement  of  commerce  ;  and 
opened  his  port  to  all  ftrangers,  whom  he  greatly  ca- 
relTed,  contraiy  to  the  cruel  maxims  of  his  predecef- 
foas,  -ivho  reniied  to  admit  them  into  the  countiy.  He 
alfo  laid  liege  to  the  city  of  Azotus  in  Syria,  which 
held  out  for  29  years  againft  the  ivhole  ftrength  of  the 
kingdom  ;  from  -w  hich  we  may  gather,  that,  as  a  ivar- 
rior,  Pfammitichus  \vas  by  no  means  remarkable.  He 
is  reported  to  have  been  the  firft  king  of  Eg)-pt  that 
drunk  ^  wine.  He  alfo  fent  to  difcover  the  fp'rings  of 
the  Nile  ;  and  is  faid  to  have  attempted  to  difcover  the 
moft  ancient  nation  in  the  ivorld  by  the  following  me- 
thod. Having  procured  two  newly  born  children,  he 
caufed  them  to  be  brought  up  in  fuch  a  manner  that 
they  never  heard  a  human  voice.  He  imagined  that 
thefe  children  would  naturally  fpeak  the  original  lan- 
guage of  mankiad  :  therefore,  when,  at  two  years  of 
age,  they  pronounced  the  Phrygian  ivord  becos  (or 
lome  found  reiembling  it),  which  fignifies  bread,  he 
concluded  thai  the  Phiygians  were  the  moft  ancient 
people  in  the  \vorld. 

Nechus,  the  fon  and  fuccelTor  of  Pfammitichus,  is 
the  P/inraoli-NecJw  of  Scripture,  and  was  a  prince  of  an 
enterprifing  and  warlike  genius.  In  the  beginning  of 
his  reign,  he  attempted  to  cut  through  the  ifthmus  of 
Suez,  between  the  Red  fea  and  the"  Mediterranean ; 
but,  through  the  invincible  obftacles  which  nature  has 
thrown  in  the  way  of  fuch  undertakings,  he  was  obli- 
ged to  abandon  the  enterprife,  after  having  loft  i  20,000 
men  in  the  attempt.  After  this  he  fent  a  fliip,  manned 
with  fome  expert  Piiocnician  mariners,  on  a  voyaire  to 
explore  the  coafts  of  Africa.  Accordingly,  they°per- 
formed  the  voyage  ;  failed  round  the  continent  of  A- 
frica  ;  and  after  three  years  returned  to  Egypt,  where 
their  relation  was  deemed  incredible. 

The  moft  remarkable  wars  in  which  this  king  was 
engaged  are  recorded  in  the  facred  writings.  He  went 
out  againft  the  king  of  AiTyria,  by  the  divine  com- 
mand, as  he  himfelf  told  Jofiah  ;  but  being  oppofed  by 
the  king  of  Judea,  he  defeated  and  killed  him  at  Me- 
giddo  ;  after  which  he  fet  up,  in  that  country,  Kini- 
Jchoiakim,  and  impofed  on  him  an  annual  tribute  of  1 00 
talents  of  filver  and  one  talent  of  gold.  He  then  pro- 
ceeded againft  the  king  of  Affyria  ;  and  weakened  him 
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thit  the  empire  \vas  foon  auer  dilTjlveJ. 
Thus  he  became  mafter  of  Syria  and  Phoenicia  j  but  '' 
in  a  fhort  time,  Nebuchadnezzar  king  of  Babylon  came 
a^^ainft  him  with  a  mighty  army.  'J'he  Egyptian  ma- 
narch,  not  daunted  by  the  formidable  appearance  of 
his  antagonift,  boldly  ventured  a  battle  ;  but  was  over- 
throivn  v.ith  prodigious  (laughter,  and  Nebuchadnez- 
zar became  mafter  of  all  the  country  to  the  very  gates 
of  Pelufium. 

The  reign  of  Apries,  the  PharaoJi-Hnphra  of  Scrip- Apiies  a 
ture,  prefents  us  with  a  new   revolution  in   the    Egyp.  martul  and 
tian   affairs.     He   is   reprefented   as  a  martial    prince, '"^'^^'*'"' 
and  in  the  beginning  of  his  reign  very  fuccelsful.     He'^""''^' 
took  by  ftorm  the  rich  city  of  Sidon  5  and  having  over- 
come  the   Cypriots  and  Phoenicians  in  a  fea  fight,  re- 
turned to  Egvpt  laden  with   fpoil.     This   fuccefs   pro- 
bably incited  Zedekiah  king  of  Judxa  to  enter  into  an 
alliance  ivith    him    againft   Nebuchadnezzar    king   of 
Babylon.     The  bad  luccefs  of  this  alliance  was  fore- 
told by  the  prophet  Jeremiah  ;  and  accordingly  it  hap- 
pened.    For  Nebuchadnezzar   ha\'ing   fat   down  with 
his   army  before  Jemfalem,   Apries  marched  from  E- 
gypt  ivith  a  defign  to  relieve  the  city  ;   but  no  fooner 
did  he  perceive  the  Babylonians  approaching  him,  than 
he  retreated  as  faft  as  he  could,   lea\'ing  the  Jews  ex- 
pofed  to  the  rage  of  their  mercilefs  enemies  ;  who  ^vere 
thereupon  treated   as  Jeremiah   had   foretold  ;    and   by 
this  ftep  Apries   brought   upon   himfelf  the  vengeance        , , 
denounced  bv  the  fame  prophet.    The  manner  in  which  Bad  confe- 
thefe  predidions  ivere  fiilfilled  is  as  follows  :    The  Cy-  quinces  of 
reneans,  a  colony  of  the  Greeks,  being  greatly  ftrength-    '?  ?  v^j^* 
ened  by  a  numerous  fupply  of  their  countrymen  under  j^j^ij^ 
their  third  king  Batlus   ftyled   the  Hafipy,  and  encou- 
raged by  the  Pythian  oracle,  began  to  drive  out  their 
Libyan  neighbours,  and  Ihared  their  pofl'elTions  among 
themfelves.      Hereupon   Andica   king   of   Libya    fent 
a  fubmilTive  embafly  to  Apries,  and  implored  his  pro- 
tection againft  the  Cyreneans.      Apries   complied   with 
bis   requeft,  and   fent   a   powerful   army  to   his   relief. 
The  Egyptians  were  defeated  with  great  flaughter ;  and 
thofe  who  returned  complained  that  the  army  had  been 
fent  off  by  Apries  in  order  to   be   deftroyed,  and   that 
he  might  tyrannize  without  controul  over  the    remain-        15 
der  of  his  fubiefts.     This  thought  catchinc;  the  atten- His  ruhjecls 
tion  of  the  giddy  multitude,  an  alraoft  univerlal  defec-"''^™"- 
tion   enfued.      Apries   fent    one    Amafis,    a    particular 
friend,  in  ^vhom  he  thought  he  could  confide,   to  bring 
back  his  people  to  a  fenfe  of  their  duty.      But    by  this 
friend   he   was   betrayed  ;   for  Amafis,  taking  the  op- 
portunity of  the  prefent  ferment,  caufed  himielf  to  be 
proclaimed   king.      Apries   then  defpatched  one  Patar- 
bemis,  with  orders  to  take  Amafis,  and  bring  him  alive 
before  him.     This  he   found   impoffible,  and  therefore 
returned   ivithout   his   prifonerj  at  \vhich  the  king  was 
fo  enraged,   that  he  commanded  Patarbemis's  nofe  and 
ears  to  be   cut   off.      This   piece   of  cruelty  completed 
his  ruin  ;  for  ivhen  the  reft  of  the  Egyptians  who  con- 
tinued faithful  to  Apries  beheld   the   inhuman  mutila- 
tion of   fo  worthy  and  noble  a  perfon  as   Patarbemis 
was,  they  to  a  man  deferted  Apries,  and  went  over  to 
Amafip. 

Both  parties  now  prepared  for  war;  the  yfurper  hav- 
ing under  his  command  the  ^vhole  body  of  native  E- 
gyptians ;  and  Apries  only  thofe  lonians,  CariaAs,  and 
other  mercenaries  whom  he  could  engage  in  his  fer- 
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Ki,'ypt      v!ce.      The  army  of  Apries  amounted  only  to  30,000  ; 
'~~~''  ""'  but,  though  greatly  inferior  in   number  to  the   troops 
of  his  rival,  as  he  v.ell  knew  that  the  Greeks  were  mucii 
foperior  in  valour,   he  did  not  doubt  of  vidory.     N.iy, 
fo  far  was  Apries  puffed  up  with   this  notion,   that   lie 
did  not  believe  it  \vas   in   the  poiver  even   of  any  g')d 
to  deprive  him  of  his  kingdom.      The  two  armies  ioou 
r        met,  and  drew  up  in  order  of  battle  near  Memphis.    A 
Apries  dc-   bloody  engagement  enfucd  ;  in  which,  though  the  army 
featcd  and   of  Apries   behaved  with   the   greateft   refoiution,  they 
taken  pri-    ^ygrg  jt  \^\\  overpowered  with  numbers,  and  utterly  de- 
feated,  the  king  hinifelf  being  taken  prifoncr.     Amafis 
now  took  polTeffion  of  the   throne  inthout  oppofition. 
He  confined  Apries  in  one  of  his  palaces,  but  treated 
hira  with   great  care  and  refpefr.     The  people,  how- 
ever, were  implacable,  and  could  not  be  fatislied  while 
he  enjoyed  his  life.     Amafis,   therefore,  at  laft  found 
himfelf  obliged  to  deliver  him  into  their  hands.     Thus 
the   prediflion   received   its   final   completion  :    Apncs 
■was  delivered  up  to  thofe  who  fough'.  Ins  life  ;  and  who 
no  fooner  had  him  in  their  power,  than  they  llrangled 
him,  and  laid  his  body  in  the   fepulchre   of  his   ancef- 
tors. 

During  thefe  intellinc  broils,  which  mull  have  great- 
ly weakened  the  kingdom,  it  is  probable  that  Nebu- 
"  chadnezzar  invaded  Egypt.  He  had  been  for  1 3  years 
before  this  employed  in  befieging  Tyre,  and  at  lafl  had 
nothing  but  an  empty  city  for  his  pains.  To  make' 
himfelf  fome  amends,  therefore,  he  entered  Egypt,  mi- 
ferably  harafled  the  country,  killed  and  carried  away 
great  numbers  of  the  inhabitants,  fo  that  the  country 
did  not  recover  from  the  efFeds  of  this  incmlion  for  a 
long  time  after.  In  tliis  expedition,  ho^vever,  he  feems 
not  to  have  aimed  at  any  permanent  conqueil,  but  to 
have  been  induced  to  it  merely  by  the  love  of  plunder, 
and  of  this  he  carried  \vith  him  an  immenfe  quantity  to 
Babylon. 

During  the  reign  of  Amafis,  Egypt  is  faid  to  have 
been  perfeftly  happy,  and  to  have  contained  20,000 
populous  cities.  That  good  order  might  be  kept 
among  fuch  vaft  numbers  of  people,  Amalis  enafted  a 
laiv,  by  which  every  Egyptian  was  bound  once  a-year 
to  inform  the  governor  of  his  province  by  what  means 
he  gained  his  livelihood  •,  and  if  he  failed  of  this,  to 
put  him  to  death.  The  fame  puniftiment  he  decreed  to 
thofe  who  could  not  give  a  fatisfaftory  account  of 
themfelves. 

This  monarch  was  a  great  favourer  of  the  Greeks, 
and  married  a  woman  of  Grecian  extract.  To  many 
Greek  cities,  as  well  as  particular  perfons,  he  made 
confiderable  prefents.  Befides  thefe,  he  gave  leave  to 
ihe  Greeks  in  general  to  come  into  Egypt,  and  fettle 
either  in  the  city  of  Naucratis,  or  carry  on  their  trade 
upon  the  fea  coafts  •,  granting  them  alfo  temples,  and 
places  where  they  might  erec^  temples  to  their  own 
deities.  He  received  alfo  a  vifit  from  Solon  the  cele- 
brated Athenian  lawgiver,  and  reduced  the  illand  of 
Cyprus  under  his  fubjefticn. 

This  great  profperity,  however,  ended  with  the  death 
of  Amafis,  or  indeed  before  it.  The  Egyptian  mo- 
narch had  fome  how  or  other  incenied  Carabyfcs  king 
of  Perfia.  The  caufe  of  the  quarrel  is  uncertain  ;  but 
ivhatever  it  was,  the  Perfian  monarch  vowed  the  de- 
itruflion  of  Amafis.  In  the  mean  tim«  P'lanes  of  Ha- 
lirarnaffus,  commander  of  the  Grecian  auxiliaries  in  the 
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pay  of  -A.mafis,  took  fome  private  ditVuft  ;  and  leaving  Ee.vpt. 
Egypt,  embarked  for  Periia.  Ke  was  a  v\ife  and  able  """"v""^ 
general,  perfeftly  well  acquainted  i\ith  every  thing  that 
related  to  Egypt;  and  had  great  credit  with  the  Greeks 
in  tliat  coinitry.  Amafis  was  innncdiatcly  fcniiblc  ho>v 
great  llie  lols  of  this  man  would  be  to  him,  and  tiierc- 
tore  fent  after  him  a  Irully  eunuch  with  a  I'wift  galley. 
Phanes  was  accordingly  overtaken  in  Lycia,  but  not 
broui^ht  back  ;  for  making  his  guard  drunk,  he  coi;- 
tinued  his  journey  to  Perfia,  and  prefented  hinifelf  be- 
fore Carabyfcs,  as  he  wss  meditating  the  deilrucUon  of 
the  Egyptian  monarchy. 

At  this  dangerous  crifis  alfo,  the  Egyptian  monarch  And  Pclv- 
imprudently  made  Foly crates  the  tyrant  of  Sanios  his^f"'"'f>- 
eneray.  This  man  had  been  the  moft  remarkable  per-""'  "' 
haps  of  any  recorded  in  hillory,  for  an  uninterrupted^"""'' 
courfe  of  fuccefs,  without  the  intervention  of  one  fingle 
unfortunate  event,  Amalis,  who  was  at  this  time  in 
ftrirt  alliance  with  Polycrates,  wrote  him  a  letter,  in 
which,  aiter  congratulating  him  on  his  profperity,  he 
told  him  that  he  ivas  afraid  left  his  fuccefi'es  were  too 
many,  and  he  might  be  fuddenly  thro^vn  doi\ii  into 
the  greatert  mifery.  For  this  realbn  he  advifed  him 
voluntarily  to  take  a^vay  fomething  from  his  oivn  hapr 
pinefs ;  and  to  caft  away  that  which  would  grieve  him 
moft  if  he  was  accidentally  to  lofe  it.  Polycrates  fol- 
lowed his  advice,  and  threw  into  the  fea  a  fignet  of 
ineftimable  value.  This,  however,  did  not  anlwer  the 
intended  purpofe.  The  fignet  happened  to  be  fwal- 
lo^ved  by,  a  fi(h,  which  was  taken  a  itw  days  after- 
wards, and  thus  was  reftored  to  Polycrate?.  Of  this 
Amafis  was  no  fooner  informed,  than,  confidering  Po- 
lycrates as  really  unlirppi/,  and  already  on  the  brink  of 
deftniftion^  he  refolved  to  put  an  end  to  the  friendlhip 
which  fubliited  bctiveen  them.  For  this  purpofe  he 
defpatched  a  herald  to  Samos,  commanding  hira  to 
acquaint  Polyc-ates,  that  he  renounced  his  alliance, 
and  all  the  obligations  between  them  5  that  he  might 
not  mourn  his  misfortunes  with  the  forrow  of  a  friend. 
Thus  Amafis  left  Polycrates  at  liberty  to  aft  againft 
him,  if  he  chofe  to  do  fo  ;  and  accordingly  he  offered 
to  alFift  Cambyfes  with  a  fieet  of  fliips  in  his  Egyptian 
expedition. 

Amafis  had  not,  however,  the  misfortune  to  fee  the 
calamities  of  his  country.     He  died  about   525  years 
before  Chrill,  after  a  reign  of  44  years  ;   and   left  the        21 
khigdom  to  his  fon  Pi'ammenitus,  jull  as  Cambyfes  wasEeypt  in- 
approaching  the  frontiers  of  the  kingdom.      The  neiv'^''^''  ^y 
prince  was  fcarce  feated  on  the   throne,   when  the  Per-   "™''"'' 
fians  appeared.    Pfammenitus  drew  together  what  forces 
he   could,  in   order  to  prevent  them  from  entering  the 
kingdom.      Cambyles,  however,  immediately  laid  fiege 
to  Pelufium,  and  made  himfelf  mafter  of  it  by  the  fol- 
loiving  llratagem  :   he  placed  in  the  front  of  his  army 
a  great  number  of  cats,  dogs,   and  other  animals  that 
were  deemed  facred   by  the   Egyptians.     He   then   at- 
tacked the  city,   and  took  it   ivithout;  oppofition  ;  the 
garrilon,   which   confified   entirely   of  Egyptians,    not 
daring  to    throw   a   dart    or    ihoot    an    arrow    againtt 
their  enemies,   left  they  ftiould   kill   fome   of  the  holy 
animals. 

Cambvfes    had    fcarce   taken  poffefllon  of  the  city,,      ^^ 
1        nr'  V  1  J         ■   n  f  -1  -"Cruelty  an) 

when  rlammcnitus  advanced  againlt  him  wnh  a  nume-^ffej,  of 

rous  army.      But  before  the  engagement,  the   Greeks  the  Egvp- 

who  fervcd  under  Pfammenitus,  to  (liow  their  jndig- ''»"'• 
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nation  again  ft  thtir  treacherous  countryman  Phancs, 
brought  his  children  into  the  camp,  killed  them  in  the 
preience  of  their  father  and  ot  the  livo  armies,  and 
then  drank  their  blood.  The  Pcrfians  enraged  at  fo 
cruel  a  fight,  fell  upon  the  Egyptians  with  the  utmolf 
fury,  put  them  to  flight,  and  cut  the  greatcft  part  of 
them  in  piece?.  Thole  who  elcaped  (led  to  Memphis, 
where  they  were  foon  after  guilty  of  a  horrid  outrage. 
Canibyfes  lent  a  herald  to  them  in  a  Ihip  from  Mity. 
lene  :  but  no  fooner  did  they  fee  her  come  into  the 
port,  than  they  flocked  dov\m  to  the  fliore,  deftroyed 
the  Ihip,  and  tore  to  pieces  the  herald  and  all  the  crew , 
afterwards  carrying  their  mangled  limbs  into  the  city, 
in  a  kind  of  barbarous  triumph.  Not  long  after,  they 
were  obliged  to  furrender  :  and  thus  Plammenitus  fell 
into  the  hands  of  his  inveterate  enemy,  who  was  now 
enraged  beyond  mealure  at  the  cruelties  exerciled  upon 
the  children  of  Phanes,  the  herald,  and  the  Mitylenean 
failors. 

The  rapid  fuccefs  of  the  Perfians  Ifruck  with  fuch 
terror  the  Libyans,  Cyreneans,  Barcseans,  and  other 
dependents  or  allies  of  the  Egyptian  monarch,  that 
they  immediately  fubmitted.  Nothing  now  remained 
but  to  dilpofe  of  the  captive  king,  and  revenge  on  him 
and  his  fubjeOi^s  the  cruelties  which  they  had  commit- 
ted. This  the  mercilefs  vidlor  executed  in  the  feverell 
manner.  On  the  loth  day  after  Memphis  had  been 
taken,  Pfammenitus  and  the  chief  of  the  Egyptian  no- 
bility ivere  ignominioully  lent  into  one  of  tiic  fuburbs 
ot  that  city.  The  king  being  there  feated  in  a  pro- 
per place,  faw  his  daughter  coming  along  in  the  habit 
of  a  poor  Have  ;\ith  a  pitcher  to  fetch  water  from  the 
river,  and  follo'sved  by  the  daughters  of  the  greateft 
families  in  Egypt,  all  in  the  fame  miterable  garb,  with 
pitchers  in  their  hands,  drowned  in  tears,  and  loudly 
bemoaning  their  miferable  lituation.  Wlien  the  fathers 
faw  their  daughters  in  this  dirtrels,  they  burft  into  tears, 
all  but  Pfammenitus,  who  only  calf  his  eyes  on  the 
ground  and  kept  them  fixed  there.  After  the  young 
\vomen,  came  the  fon  of  Pfammenitus,  \vith  2000  of 
the  young  nobility,  all  of  them  \\  ith  bits  in  their  mouths 
and  halters  round  their  necks,  led  to  execution.  This 
was  done  to  expiate  the  murder  of  the  Perfian  herald 
and  the  Mitylenean  failors  ;  for  Camb)-fes  caufed  ten 
Egyptians  o5  the  firlf  rank  to  be  publicly  executed  for 
every  one  of  thofe  that  had  been  flain.  Plammenitus, 
however,  obferved  the  fame  conduiS  as  before,  keep~ 
ing  his  eyes  ftedfaftly  fixed  on  the  ground,  though  all 
the  Egyptians  aroujid  him  made  the  loudeft  lansenta- 
tions.  A  little  after  this  he  faw  an  intimate  friend  and 
companion,  no^v  advanced  in  years,  who  having  been 
plundered  of  all  he  had,  was  begging  his  bread  from 
door  to  door  in  the  fiaburbs.  As  foon  as  he  faw  this 
man,  Pfammenit'os  wept  bitterly  ;  and  calling  out  to 
him  by  his  name,  ftruck  hirafelf  on  the  head  as  if  he 
had  been  frantic.  Of  this  the  fpies  who  had  been  let 
over  him  to  obfejve  his  behaviour,  gave  immediate  no- 
tice to  Carabyfes,  who  thereupon  fent  a  meflenger  to 
inquire  the  caufe  of  fuch  immoderate  grief.  Pfamme- 
nitus anfwered,  That  the  calamities  of  his  own  family 
confounded.  Iiim,  and  were  too  great  to  be  lamented  by 
any  outwards  ligns  of  grief;  but  the  extreme  dilfrcfs 
of  a  bolbm  friend  gaVe  more  room  for  refleflion,  and 
therefore  extorted  tears  from  him.  With  this  aiiiwer 
Camljyfes  was.fo  affcdjed,  that  he  Cent  orders  to  pre- 
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vent  the  execution  of  the  king's  fon  ;  but  thefe  came  Ejyft. 
too  late,  for  the  young  prince  had  been  put  to  dtatli  '~"~^  '  ■' 
before  any  of  the  reif .  Plammenitus  hnnleif  was  then 
fent  for  into  the  city,  and  rellored  to  his  liberty  :  and 
had  he  not  Ihowed  a  defire  of  revenge,  might  perhaps 
have  been  trulted  mth  the  government  of  Egypt  :  Ijut 
being  difcovered  hatching  fchcmes  againlt  the  go- 
verinnent,  he  was  feized,  and  condemned  to  drink 
bull's  blood.  J, 

The  Egyptians  were  now  reduced  to  the  lowefl  de- Egypt  be- 
gree  ot  flavcry.     Their  country  became   a   province  of '^"""^^  ^ 
the  Perfian  empire  :  the  body  of  Amafis  their  late  kingP'^"™'^^,"^ 
was  taken  out  of  his  grave  5  and  after   behig  mangled  ^^j  jftej.  ' 
in  a  Ihocking  manner  was  finally  burnt.       But  what  wards  of 
feemed  more  grievous  than  all  the  reft,  their  god  Apis  the  Grecia« 
was  flain,  and  his  prielfs  ignominioully  fcourged  ;  and*^™?"^^' 
this   inipired  the  whole  nation  with  luch  a  hatred  to 
tlie  Pcrfians,  that   they  could  never  afterwards  be  re- 
conciled to  tliem.      As  long  as  the  Perfian  empire  lub- 
filled,  the  Egyptians  could  never  ihake  off  their  yoke. 
They  frequently  revolted  indeed,  but  were  always  over- 
thrown with   prodigious   lofs.     At  lail  they  lubmitted, 
without   oppolition,    to    Alexander    the  Great  :    after 
his  death,  Egypt  again  became  a  po^verful  kingdom  ; 
though  fmce  the  conquefl  of   it   by   Cambyles  to  the 
prefent  time  it  hath  never  been  governed  but  by  fo- 
reign  princes,  agreeable   to  the  prophecy  of  Ezekiel. 
"  There  Ihall  be  no  more  a  prince  of  the  land  of  E- 

gypt-"  25 

On  the  death  of  Alexander  the  Great,  Egypt,  to-  \ffigned  to 
gether  with   Libya,    and  that  part   of  Arabia   which  Ptc'<^"'y 
borders  on  Egypt,  were  afligned  to  Ptolemy  Lagus  as    "S"*,  who 
governor  under  Alexander's  ion   by  Roxana,  who  was,i,]j.  ^,f 
but  newly  born.      Nothing  was  farther  from  the  inten-king. 
tion  ot  this   governor,  than  to  keep  the  provinces  in 
trull  for  another.     He  did   not,  however,  aflume  the 
title  ot   iing,  till  he  perceived  his   authority  fo  firmly 
eftabliihed  that  it  could   not  be  Ihaken  ,  and  this  did 
not  happen  till  19  years  after  the  death  of  Alexander,^ 
when  Antigonus   and  Demetrius  had  unluccelsfully  at- 
tempted the  conqueit  of  Egypt. 

From  the  time  of  his  firft  ellablilhment  on  the  th.rone, 
Ptolemy,  who  had  allunied  the  title  of  Sorer,  reigned 
20  years  ;  which  added  to  the  former  19,  make  up  the 
39  years  which  hillorians  commonly  allow  liim  to  have 
reigned  alone. — In  the  39th  year  of  his  reign,  he  made 
one  of  liis  fons,  named  P/ii/adelplius,  partner  to  the  em- 
pire ;  declaring  him  his  fucceflbr,  to  the  prejudice  of  liis 
eldeft  Ion  named  Ceraiitius ;  being  excited  thereto  by 
his  violent  love  for  Bei-enice  Philadelphus's  mother. 
When  the  fucceflion  was  thus  fettled,  Ceraunus  imme- 
diately quitted  the  court  ;  and  fled  at  lall  into  Syria, 
where  he  was  received  with  open  arms  by  Seleucus  Ni- 
cator,  whom  he  afterwards  murdered. 

The  moil  remarkable  tranlaftion  of  this  reign  was 
the  embellilhing  of  the  city  of  Alexandria,  which  Pto- 
lemy made  the  capital  of  his  new  kingdom,  and  of  which 
an  account  is  given  under  the  article  Alexandria. 
About  284  years  before  Chrill,  died  Ptolemy  Soter, 
in  the  41  It  year  of  his  reign,  and  84th  of  his  age.  He 
was  the  beft  prince  of  his  race  ;  and  left  behind  hiin^ 
an  example  of  prudence,  jullice,  and  clemency  which 
few  of  his  fuccellbrs  chole  to  follow.  Befides  the  pro- 
vinces originally  afligncd  to  him,  he  added  to  his 
empire    thofe    of    Ccelo-Syria,    Ethiopia,    Parophylia,, 
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Lycia,  Caria,  and  fome  of  the  Cyclades.  His  fuc- 
cflVoi,  I-'tokmy  Philadeliihus,  added  nothing  to  the 
extent  of  the  empire  ;  nor  did  he  perfoim  any  thing 
worthy  of  notice  except  embeliiihing  further  the  city 
of  Alexandria,  and  entering  into  an  alliance  with  the 
Romans,  In  his  time,  one  Mafias,  the  governor  of 
Liijya  and  Cyrene,  revoked  :  and  held  thcle  provinces 
as  an  independent  prince,  notvvithilanding  the  utmoil 
efforts  of  Ptolemy  to  reduce  him.  At  lull  an  accom- 
modation took  place  ;  and  a  marriage  was  propofed  be- 
tween Berenice,  the  only  daughter  of  Magas,  and  Pto- 
lemy's eldert  fon.  The  young  princels  was  to  receive 
all  her  father's  dominions  by  ivay  of  dowry,  and  thus 
they  would  again  be  brought  under  the  dominion  of 
Ptolemy's  family.  But  before  this  treaty  could  be 
put  in  execution,  Magas  died  •,  and  then  Apamea,  the 
princefs's  mother,  did  all  the  could  to  prevent  the 
match.  This,  however,  lire  was  not  able  to  do  •,  though 
her  efforts  for  that  purpofe  produced  a  definitive  war 
of  four  years  continuance  with  Antiochus  Theus  king 
of  Syria,  and  the  ailing  of  a  cruel  tragedy  in  the  fa- 
mily of  the  latter.     See  Syria. 

About  246  years  before  Chrilf,  Ptolemy  Philadel- 
phus  died  ;  and  was  fucceeded  by  his  eldcft  fon  Ptole- 
■my,  who  had  been  married  to  Berenice  the  daughter 
of  Magas  as  above  related.  In  the  beginning  of  his 
reign,  he  found  himfelf  engaged  in  a  v/ar  with  Antio- 
chus Theus  king  of  Syria.  From  this  he  returned 
■viiSorious,  and  brought  with  him  2500  ftatues  and 
pidures,  among  -(vhich  \vere  many  of  the  ancient  Egyp- 
tian idols,  which  had  been  carried  away  by  Cambylcs 
into  Perfia.  Thefe  were  reftored  by  Ptolemy  to  their 
ancient  temples  ;  in  memory  of  which  favour,  the 
Egj-ptians  gave  him  the  fum^me  of  Euergetes,  or  the 
Beneficent.  In  tliis  expedition  he  greatly  enlarged  his 
dominions,  making  himfelf  maif  er  of  all  the  countries 
that  lie  between  Mount  Taurus  and  the  confines  of 
India.  An  account  of  thefe  conquells  was  given  by 
himfelf,  infcribed  on  a  monument,  to  the  following 
efteif.  "  Ptolemy  Euergetes,  having  received  from 
his  father  the  fovereignty  of  Egypt,  Libya,  Syria, 
PhcEnice,  Cyprus,  Lycia,  Caria,  and  the  other  Cyclades, 
affembled  a  mighty  army  of  horfe  and  foot,  with  a  great 
fleet,  and  elephants,  out  of  Trogloditia  and  Ethiopia  ; 
fome  of  which  had  been  taken  by  his  father,  and  the 
reft  by  himfelf,  and  brought  from  thence,  and  trained 
up  for  war  :  ivith  this  great  force  he  failed  into  Afia  ; 
and  having  conquered  all  the  provinces  which  lie  on 
this  fide  the  Euphrates,  Cilicia,  Paraphylia,  Ionia,  the 
Hellefpont,  and  Thrace,  he  crolTed  that  river  with  all 
the  forces  of  the  conquered  countries,  and  the  kings 
of  thofe  nations,  and  reduced  Melopotamia,  Babylo- 
nia, Sufiana,  Periia,  Media,  and  all  the  country  as  far 
as  Baflria." 

On  the  icing's  return  from  this  expedition,  he  paffed 
through  Jerufalem,  where  he  offered  many  facrifices 
to  the  God  of  Ifrael,  and  ever  afterwards  expreffed  a 
great  favour  for  the  Jewifli  nation.  At  this  time,  the 
.Tews  were  tributaries  to  the  Egyptian  monarchs,  and 
paid  them  annually  20  talents  of  filver.  This  tribute, 
however,  Onias,  who  was  then  high  priefl,  being  of  a 
v«ry  covetous  difpoCtlon,  had  for  a  long  time  neglefted 
tff  pay,  fo  that  the  arrears  amounted  to  a  veiy  large 
fum.  Soon  after  his  return,  therefore,  Ptolemy  fent 
one  of  his  courtiers  named  Athenion  to   demand  the 


money,  and  defired  him  to  acquaint  the  Jews  that  he  Eerpt. 
would  make  war  upon  them  in  cale  of  a  refufal  A  '""'^ 
young  man,  however,  named  'joj't-jth,  nepheu'  to  O- 
nias,  not  only  found  means  to  avert  the  king's  anger, 
but  even  got  himlelf  cholen  his  receiver  general,  and- 
by  his  faithful  dilcliarge  of  that  important  trull,  con- 
tinued in  high  favour  vviih  Ptolemy  as  long  as  he 
lived. 

Ptolemy  Euergetes  having  at  lafl  concluded  a  peace, 
with  Selcucus  the  fuccelTor  of  Antiochus  Theus  king 
of  Syria,  attempted  the  enlargement  of  his  dominions 
on  the  fouth  fide.  In  this  he  was  attended  with  fuch 
fuccefs,  that  he  made  himlelf  ipafler  of  all  the  coafls  of 
the  Red  fea,  both  on  tlie  Arabian  and  Ethiopian 
fides,  quite  down  to  the  llraits  of  Babelmandel.  On 
his  return  he  was  met  by  ambafladors  from  the  Acha-- 
ans,  imploring  his  airillance  againft  the  Etolians  and 
Lacedemonians.  This  the  king  readily  promifed  them  ; 
but  they  having  in  the  mean  time  engaged  Antigonus 
king  of  Macedon  to  fupport  them,  Ptolemy  was  fo 
much  oflended,  th.at  he  lent  powerful  fuccours  to  Cleo- 
menes  king  of  Sparta  ;  hoping,  by  that  means,  to 
humble  both  the  Ach;eans  and  their  new  ally  Antigo-  i8 
nus.  In  this,  however,  he  was  difappointed  ;  for  Cleo-  Cleomenes 
menes,  after  having  gained  very  coniiderable  advan-'5'"S  °' 
tages  over  the  enemy,  was  at  lafl  entirely  defeated  in  '',*'  "  ■"  " 
the  battle  of  Sellafla,  and  obliged  to  take  refuge  in  Egypt. 
Ptolemy's  dominions.  He  was  received  by  the  Egyp- 
tian monarch  with  the  greateft  demonllrations  of  kind- 
nefs  J  a  yearly  penfion  of  24  talents  was  afligned  him, 
^vith  a  promife  of  relloring  him  to  the  Spartan  throne ; 
but  before  this  could  be  accompliflied,  the  king  of  E- 
gypt  died,  in  the  27th  year  of  his  reign,  and  was  fuc- 
ceeded by  his  fon  Ptolemy  Philopater. 

Thus  we  have  feen  the  Egyptian  empire  brought  to 
a  very  great  height  of  power  ;  and  had  the  fucceeding 
monarchs  been  careful  to  prelerve  that  flrength  of  em- 
pire tranfmitted  to  them  by  Euergetes,  it  is  very  pro- 
bable that  Egypt  might  have  been  capable  of  holding 
the  balance  agahifl  Rome,  and  after  tlie  dellruftion  of 
Carthage  pre\'cnted  that  haughty  city  from  becoming 
millrefs  of  the  world.  But  after  the  death  of  Ptolemy 
Euergetes,  the  Egyptian  empire,  being  governed  only 
by  weak  or  vicious  monarchs,  quickly  declined,  and 
from  that  time  makes  no  confpicuous  figure  in  hiflory.  -„ 
Ptolemy  Philopater  began  his  reign  with  the  murderPtoIemy 
of  his  brother  ;  after  which,  giving  himfelf  up  to  all^'^''"P'''''''' 
manner  of  licentioufnefs,  the  kingdom  fell  into  a  kind''. '''"'^  '•' 
of  anarchy.  ■  Cleomenes  the  Spartan  king  flill  refided 
at  court  ;  and  being  now  unable  to  bear  the  diflolute 
manners  which  prevailed  there,  he  preflcd  Philopater 
to  gi\e  him  the  alTiftance  he  had  prorailcd  for  reltoring 
him  to  tlie  throne  of  Sparta.  This  he  the  rather  in- 
filled upon,  becaufe  he  had  received  advice  that  Anti- 
gonus king  of  Macedon  was  dead,  that  the  Achaians 
ivere  engaged  in  a  war  with  the  Etolians,  and  that  tlie 
Lacedemonians  had  joined  the  latter  againlt  the  Achci-- 
ans  and  Macedonians.  Ptolemy,  when  afraui  of  l)i> 
brother  Magas,  had  indeed  promifed  to  ailifl  the  king 
of  Sparta  with  a  powerful  fleet,  hoping  by  tliis  means 
to  attach  him  to  his  ou-n  intereft ;  but  now  when  Magas 
was  out  of  the  way,  it  was  determined  by  the  king,  or 
rather  his  miniilcrs,  that  Cleomenes  ihould  not  be  af- 
filled,  nor  even  allowed  to  leave  the  kingdom  j  and 
this  extravagant   rcfolution  produced   the   defperate  a'.^ 
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tempt  of  Cleomene.'!,  of  ivhich   an  accour.t  is  given  in 
the  hiftory  of  Sparta. 

Of  the  diforders  which  now  enfued  in  the  govern- 
ment, Antiochus  king  of  Syria,  furnamed  t/ie  Great, 
took  the  advantage,  and  attempted  to  ivrell:  from  Pto- 
lemy the  provinces  of  Ccelo-Syria  and  Palelline.  But 
in  tliis  he  was  finally  difappoir.ted  ;  and  might  eafily 
have  been  totally  driven  out  of  Syria,  had  not  Ptolemy 
been  too  much  taken  up  w  ith  his  debaucheries  to  think, 
of  carrying  on  the  war.  The  difccntent  occafioned  by 
this  piece  of  negligence  foon  produced  a  ci^il  war  in 
his  dominions,  and  the  ^vhole  kingdom  continued  in 
the  utmolf  confufion  till  his  death,  which  happened  in 
the  17th  year  of  his  reign  and  37th  of  his  age. 

During  the  reign  of  Philopater  happened  a  very  ex- 
traordinary event  with  regard  to  the  Jeivs,  which  is 
mentioned  in  the  Maccabees  *.  The  king  of  Egypt, 
while  on  his  Syrian  expedition,  had  attempted  to  en- 
ter the  temple  of  Jerufalem  j  but  being  hindered  by 
the  .Tews,  he  ^vas  filled  ivith  the  utmolf  rage  againft 
the  whole  nation.  On  his  return  to  Alexandria,  he 
refoh-ed  to  make  thole  who  dwelt  in  that  city  feel  the 
firft  eftefts  of  his  vengeance.  He  began  with  publifhing 
a  decree,  which  he  caufed  to  be  engraved  on  a  pillar 
crefted  for  that  purpofe  at  the  gate  of  his  palace,  ex- 
cluding all  thofe  who  did  not  facrifice  to  the  gods  wor- 
lliipped  by  the  king.  By  this  means  the  Jews  were 
debarred  from  fuing  to  him  for  juftice,  or  obtaining 
his  proteftion  when  they  happened  to  ftand  in  need  of 
it.  By  the  favour  of  Alexander  the  Great,  Ptolemy 
Soter,  and  Euergetes,  the  Jews  enjoyed  at  Alexandria 
the  fame  privileges  with  the  Macedonians.  In  that 
metropolis  the  inhabitants  ^vere  divided  into  "three 
ranks  or  clafles.  In  the  firft  were  the  Macedonians, 
or  original  founders  of  the  city,  and  along  with  them 
were  enrolled  the  Jeivs  ;  in  the  fecond  were  the  mer- 
cenaries who  had  ferved  under  Alexander  j  and  in 
the  third  the  native  Egyptians.  Ptolemy  now,  to 
be  revenged  of  the  Jews,  ordered,  by  another  decree, 
that  they  ihould  be  degraded  from  the  firif  rank,  and 
enrolled  among  the  native  Egyptians.  By  the  fame 
decree  it  was  enafled,  that  all  of  that  nation  iliould  ap- 
pear at  an  appointed  time  before  the  proper  officers,  in 
order  to  be  enrolled  among  the  common  people  •,  that 
at  the  time  of  their  enrollment  they  fhould  have  the 
mark  of  an  ivy  leaf,  the  badge  of  Bacchus,  impreifed 
\vith  a  hot  iron  on  their  faces  ;  that  all  who  were  thus 
marked  fliould  be  made  flaves  ;  and,  laftly,  that  if  any 
one  (hould  ftand  out  againft  this  decree,  he  (hould  be 
immediately  put  to  death.  That  he  might  not,  how- 
ever, feem  an  enemy  to  the  whole  nation,  he  "declared, 
that  thofe  who  lacrificed  to  their  gods  (hould  enjoy  their 
former  privileges,  and  remain  in  the  fame  clafs.  Yet, 
notwithftariding  this  tempting  offer,  300  only  out  of 
many  thoufand  Jews  Tvho  lived  in  Alexandria  could  be 
prevailed  upon  to  abandon  their  religion  in  order  to 
fave  themfelves  from  ilaverv. 

The  apoftates  were  immediately  excommunicated  by 
their  brethren  :  and  this  their  enemies  conftrued  as 
done  in  oppofition  to  the  king's  order  5  which  threw 
the  tyrant  into  fuch  a  rage,  that  he  refolved  to  extir- 
pate the  whole  nation,  beginning  ivith  the  Jews  ivho 
lived  in  Alexandria  and  other  cities  of  Egvpt,  and 
proceeding  from  thence  to  Judwa  and  Jerufalem  itfelf. 
In  confequence  of  this  cruel  refolution,  he  commanded 
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all  the  Jev.s  that  lived  in  any  part  of  Egypt  to  be  "^vpt. 
brought  in  chains  to  Alexandria,  and  there  to  l)e  fhut  V— >/— ■ 
up  in  the  Hippodrome,  which  was  a  very  fpacious 
place  ivithout  the  city,  where  the  people  ufed  to  af- 
lemble  to  fee  horfe  races  and  other  public  diverfions. 
He  then  fent  for  Herman  mafter  of  the  elephants ; 
and  commanded  him  to  ha\e  500  of  thefe  animals  ready 
againft  the  next  day,  to  let  looie  upon  the  Jews  in  the 
Hippodrome.  But  when  the  elephants  were  prepared 
for  the  execution,  and  the  people  were  affembled  in 
great  crowds  to  lee  it,  they  were  for  that  day  difap- 
pointed  by  the  king's  abfence.  For,  having  been  late 
up  the  night  before  with  fome  of  his  debriuched  com- 
panions, he  did  not  awake  till  the  time  fcr  the  fliow 
was  over,  and  the  fpeftators  returned  home.  He 
therefore  ordered  one  of  his  fervants  to  call  him  early 
on  the  following  day,  that  the  people  might  not  meet 
ivith  a  fecond  difappointment.  But  when  the  perfon 
aivaked  him  according  to  his  order,  the  king  was  not 
yet  returned  to  his  fenfes  ;  having  withdrawn,  exceed- 
ingly drunk,  only  a  ftiort  time  before.  As  he  did  not 
remember  the  order,  he  therefore  fell  into  a  liolent 
paffion,  and  threatened  with  death  the  fervant  wlio  had 
awaked  him  ;  and  this  caufed  the  ihow  to  be  put  off  • 
till  the  third  day.  At  laft  the  king  came  to  the  Hip- 
podrome attended  ivith  a  vaft  multitude  of  fpeftators  j 
but  when  the  elephants  were  let  loofe,  inftead  of  fall- 
ing upon  the  Jeivs,  they  turned  their  rage  againft  the 
fpeftators  and  foldiers,  and  deftroyed  great  numbers  of 
them.  At  the  fame  time,  fome  frightful  appearances 
which  ivcre  feen  in  the  air  fo  terrified  the  king,  that  he 
commanded  the  Jews  to  be  immediately  fet  at  liberty, 
and  reftored  them  to  their  former  privilege?.  No  fooner 
ivere  they  delivered  from  this  danger  than  they  de- 
manded leave  to  put  to  death  fuch  of  their  nation  as 
had  abandoned  their  religion  ;  and  this  being  granted, 
they  defpatched  the  apoftates  without  excepting  a  fm- 
gle  man.  ,r 

Philopater  was   fucceeded  by    Ptolemy   Epiphanes  ;  Ptolemy 
and  he,  after  a  reign  of  24  years,  by   Ptolemy    Philo-  Philomeior 
metor.      In  the  beginning  of   his  reign,    a  war  com-'^'^'^"  P"''" 
menced  nith  the  king  of  Syria,  who  had  feized  on  the  ^ntjocfn,,- 
proiances  of  Coelo-Syria  and  Paleftine  in  the  precedinganj  phyf- 
reign.      In  the  courfe  of  this  war,  Philometer  was  ei- con  railed 
ther  voluntarily  delivered  up  to  Antiochus    or  taken '°*''^ 
prifoner.      But  however  this  was,  the  Alexandrians  de- 
fpairing  of  his   ever  being   able  to  recover  his  liberty, 
raifed  to  the  throne  his  brother  Ptolemy,   who  took  the 
name  of  Euergetes  II.  but  was  afterwards  called  Plnifcon 
or  "  the   great-bellied,"  on  account   of  the  prominent- 
belly  which  by  his  gluttony  and  luxury  he  had  acquir- 
ed.    He    was  fcarce  feated  on  the    throne,    however, ' 
when   Antiochus    Epiphanes,    returning    into    Egypt, ' 
drove   out  Phyfcon,  and  reftored   the   ivhole  kingdom 
except   Pelufium,  to   Philometor.     His  defign  was  to 
kindle  a  war  betwixt  the  two  brothers,  fo  that  he  might 
have  an  opportunity  of  feizing   the  kingdorar- tor  him- 
felf.     For  this  rea'fon   he  kept  to   himlelf  the  city  of 
Pelufium  ;   ivhich  being  the  key  of  Egypt,  he  might  at 
his  pleafure  re-enter  the  country.     But  Philometor,  ap- 
prifed  of  his  defign,   invited  his  brother  Phyfcon  to  an 
accommodation  3  ivhich   was  happily  etTeiled  by  their 
fifter  Cleopatra.     In  virtue  of  this  agreement,   the  bro.. 
thers  ivere  to  reign  jointly,  and  to  oppofe  to  the  utmoft 
of  their  power  Antiochus,  whom  they   conlidered  as  a 
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common  erteiuy.  On  t'lis  the  king  of  Syria  invaded 
E,gypt  ivitli  a  mighty  array,  but  was  prevented  by  the 
Romans  from  conquering  it. 

The  tv\o  brothers  •\vere  no  fooner  freed  from  the  ap- 
prehenfioiis  of  a  foreign  enemy  th.an  they  began  to 
quarrel  with  each  other.  Their  differences  foon  came 
to  filth  a  height,  that  the  Roman  fenate  interijofed. 
But  before  the  ambafladors  employed  to  inquire  into 
the  merits  of  the  caufe  could  arrive  in  Egypt,  Phylcon 
liad  driven  Pliilometor  from  the  throne,  and  obliged 
him  to  quit  the  kingdom.  On  this  the  dethroned 
prince  fled  to  Rome,  ivhere  he  appeared  meanly  dreis- 
cd,  and  without  attendants.  He  wa!i  very  kindly  re- 
ceived by  the  fenate  ;  who  were  fo  well  fatisfied  of  the 
injuftice  done  him,  that  they  immediately  decreed  his 
relloration.  He  was  recondufted  accordingly ;  and, 
on  the  arrival  of  the  ambalTadors  in  Egypt,  an  accom- 
modation between  tlie  two  brothers  \vas  negotiated. 
By  this  agreement,  Pliyfcon  was  put  in  pofleliion  of 
Libya  and  Cyrene,  and  Philometor  of  all  Egypt  and 
the  illand  of  Cyprus ;  each  of  them  being  declared  in- 
dependent of  the  other  in  the  doininion  allotted  to 
them.  The  treaty,  as  ufual,  was  confirmed  with  oaths 
and  lacrilices,  and  was  broken  almoll  as  foon  as  made. 
Phyfcon  was  dilTatisfied  with  his  ihare  of  the  dominions  ; 
and  therefore  feiit  ambaffadors  to  Rome,  defiring  that 
the  illand  of  Cyprus  might  be  added  to  his  other  pof- 
felFions.  This  could  not  be  obtained  by  the  ambalTadors; 
aad  therefore  Piiyfcon  v.ent  to  Rome  in  perfon.  His 
demand  was  evidently  unjuil ;  but  the  Romans,  conll- 
dering  that  it  was  their  intereft  to  weaken  the  poiver 
of  Egypt  as  much  as  polhble,  without  further  ceremo- 
ny adjudged  the  illand  to  him. 

Phyfcon  fet  out  from  Rome  with  two  ambafladors  ; 
and  arriving  in  Greece  on  his  ivay  to  Cyprus,  lie  raifed 
there  a  great  number  of  mercenaries,  whh  a  defign  to 
fail  immediately  to  that  ifland  and  conquer  it.  But 
the  Roman  ambafladors  telling  him,  tliat  they  ivere 
commanded  to  put  him  in  poflelFion  of  it  by  fair  means 
and  not  by  force,  he  difmllTed  his  army,  and  returned 
to  Libya,  while  one  of  the  ambafladors  proceeded  to 
Alexandria.  Their  defign  was  to  bring  the  tivo  bro- 
thers to  an  interview  on  the  frontiers  of  their  domi- 
nions, and  there  to  fettle  matters  in  an  amicable  man- 
ner. But  the  ambafliador  who  went  to  Alexandria, 
found  Philometor  very  averfe  from  compliance  with  the 
decree  of  the  fenate.  He  put  oft'  the  ambaflador  fo 
long,  that  Phyfcon  fent  the  other  alfo  to  Alexandria, 
hoping  that  the  joint  perfjafions  of  the  two  would  in- 
duce Philometor  to  comply.  But  the  king,  after  en- 
tertaining them  at  an  immenfe  charge  for  40  days,  at 
laft  plainly  refafed  to  fubmit,  and  told  the  ambaffadors 
that  he  was  refolved  to  adhere  to  the  firll  treaty.  With 
this  anfwer  the  Roman  ambafladors  departed,  and  ^vere 
follov.'ed  by  others  from  the  two  brothers.  The  fenate, 
however,  not  only  confinned  their  decree  in  favour  of 
Phyfcon,  but  renounced  their  alliance  with  Philom.e- 
tor,  and  commanded  his  arabaffador  to  leave  the  city 
in  five  days. 

In  the  mean  time,  the  inhabitants  of  Cyrene  having 
heard  utifavourable  accounts  of  Phyfcon's  behaviour 
during  the  (hort  time  he  reigned  in  Alexandria,  con- 
ceived fo  llrong  an  averfion  againft  him,  that  they  re- 
folved to  keep  him  out  of  their  country  by  force  of 
arms.     On   receiving    intelligence   of   this  refolution, 
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Phyfcon 

fent  ;  and  haftentd  with  all  liis  forces  to  Cyrene,  where 
he  loon  got  the  better  of  his  rebellious  iubjecls,  and 
c.lablilhed  hunfelf  in  the  kingdom.  His  vicious  and 
tyrannical  conduft,  however,  loon  ellrangcd  from  him 
tlie  minds  of  his  llibjefls,  in  fucli  a  maimer,  that  fome 
of  them  enteri.'ig  into  a  confpiracy  againft  him,  fell 
upon  him  o.ne  night  as  he  was  returning  to  his  palace, 
wounded  him  ii>  leveral  places,  and  left  him  for  dead 
on  the  fpot.  This  he  laid  to  the  charge  of  his  bro- 
ther Philometor  ;  and  as  foon  as  he  was  recovered,  took 
another  voyage  to  Rome.  Here  he  made  his  com- 
plaints to  the  fenate,  and  ihoived  them  the  fears  of  his 
wounds,  accufing  his  brother  oi  having  employed  the 
aiTaiTins  from  whom  he  received  them.  Though  Phi- 
lometor was  known  to  be  a  man  of  a  molt  humane  and 
mild  difpofition,  and  therefore  very  unlikely  to  have 
been  concerned  in  lb  blacl;  an  attempt  ;  yet  the  fenate, 
being  offended  at  his  refufing  to  fubmit  to  their  decree 
concerning  the  illand  of  Cyprus,  hearkened  to  this  falfe 
accufation  ;  and  carried  their  prejudice  fo  far,  that  they 
not  only  refiifed  to  hear  ivhat  his  ambafladors  had  to  fay, 
but  ordered  them  immediately  to  depart  from  the  city. 
At  the  fame  time,  they  appointed  five  commiffioners  to 
condufl  Phvfcon  to  Cyprus,  and  put  him  in  pofleffion 
of  that  iiland,  enjoining  all  their  allies  in  thofe  parts  to 
fupply  him  with  forces  tor  that  purpofe. 

Phyfcon  having  by  this  means  got  together  an  army 
which  feemed  to  him  to  be  fufficient  tor  the  accom- 
plilhment  of  his  defign,  landed    in  Cyprus  ;  but  being 
there  encountered    by    Philometor   in  perfon,    he  was 
entirely  defeated,  and  obliged  to  flicker  himfelf  in  a 
city  called  Laphlio.     Here  he  was  clofely  beficged,  and 
at  lalt  obliged  to  furrender.      Everyone   now  expefted  He  is'de- 
tliat  Phyfcon  would  have  been  treated  as  he   defervcd  ;  f;  ated  and 
but  his  brother,  inltead   of  punilhing,  reltored  him  to'/'^^"  1'"* 
the    crovemment  of  Libya    and   Cvrene,    adding  fome  ^^^V _ 
other   territories   inltead   ot   the   illand  ot  Cyprus,  and  tg,, 
promifing  him  his   daughter    in    marriage.     Thus    an 
end  was  put  to  the  tvar  between  the  two  brothers ;  for 
the  Romans  were  afliamed  any  longer  to  oppofe  a  prince 
who  had  given  fuch  a  fignal  initance  of  his  juftice  and 
clemency. 

On  his  return  to  Alexandria,  Philometor  appointed 
one  Archias  governor  of  Cyprus.  But  he,  foon  after 
the  king's  departure,  agreed  with  Demetrius  king  of 
Syria,  to  betray  the  illand  to  him  for  500  talents. 
The  treachery  was  difcovered  before  it  took  effedt  ;  and 
the  traitor,  to  avoid  the  puniihment  due  to  his  crime, 
laid  violent  hands  on  himlelf.  Ptolemy  being  offended 
with  Demetrius  for  this  attempt  on  Cyprus,  joined  At- 
talus  king  of  Pergamus,  and  Ariarathes  king  of  Cap- 
padocia,  in  fetting  up  a  pretender  to  the  crown  of  Sy- 
ria. This  was  Alexander  Balas ;  to  whom  he  even  gave 
his  daughter  Cleopatra  in  marriage,  after  he  had  placed 
him  on  the  throne  of  Syria.  But  he,  notwithitanding 
thefe  and  many  other  favours,  being  fufpeCled  of  having 
entered  into  a  plot  agnitilt  his  benefaftor,  Ptolemy  be- 
came his  greatelt  enemy  \  and  marching  ag.ainll  him, 
routed  his  army  in  tlic  neiglibourhood  of  Antioch.  ,5 
He  did  not,  hovs-cver,  long  enjoy  his  victory  ;  for  he  Dcsth  of 
died  in  a  few  days  after  the  engegement,  of  the  wounds  Pni'o.-ne- 
hc  had  received.  '^'^• 

On   the  death  of  Pliilometor,  Cleopatra  the  queen 
defigned  to  fecure  the  ihront  for  her  fon.     But  fome- 
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of  the  principal  nobility  declaring  for  Pliyfcon,  a  civil      by   this 


war  ivas  about  to  enfue 
miied  on  condition   that 
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\vlien  matters  were  conipro- 
Phyfcon  iliould  marry  Cleo- 
patra, that  he  Ihould  reign  jointly  with  her  during  his 
life,  and  declare  her  fon  by  Philometor  heir  to  the 
crown.  Thefe  tenns  were  no  fooner  agreed  upon  than 
Phyfcon  married  Cleopatra,  and,  on  the  very  day  of 
the  nuptials,  murdered  her  fon  in  her  arms.  This  was 
only  a  prelude  to  the  cruelties  which  he  afterwards 
pradifed  on  his  fubjefts.  He  was  no  fooner  feated  on 
the  throne,  than  he  put  to  death  all  thofe  who  had 
fhown  any  concern  for  the  murder  of  the  young  prince. 
He  then  wreaked  his  fury  on  the  Jews,  whom  he 
treated  more  like  flaves  than  fubjeds,  on  account  of 
thfflr  having  favoured  the  caufe  of  Cleopatra.  His  ov\ti 
people  were  treated  with  little  more  ceremony.  Num- 
bers of  them  were  every  day  put  to  death  for  the  fmall- 
«ll  laults,  and  often  for  no  fault  at  all,  but  merely  to 
gratify  his  inhuman  temper.  His  cruelty  towards  the 
Alexandrians  is  particularly  mentioned  under  the  ar- 
ticle Alexandria.  In  a  (hort  time,  being  wearied  of 
his  queen,  who  was  alfo  his  filler,  he  divorced  her  j  and 
^o  married  her  daughter,  who  was  alfo  called  Cleopntra, 
He  is  driv-  and  ivhom  he  had  previoully  ravilhed.  In  (hort,  his 
behaviour  was  fo  e.xceedingly  wicked,  that  it  foon  be- 
came quite  intolerable  to  his  fubjecls  ;  and  he  was  obli- 
ged to  fly  to  the  illand  of  Cyprus  i\-ith  his  new  queen, 
•and  Mempliitis,  a  fon  he  had  by  her  mother. 

On  the  tlight  of  the  king,  the  divorced  queen  was 
placed  on  the  throne  by  the  Alexandrians  •,  but  Phyfcon, 
fearing  left  a  fon  whom  he  had  left  behind  ftiould  be  ap- 
pointed king,  fent  for  liim  into  Cyprus,  and  caufed  him 
to  be  aflallmated  as  foon  as  he  landed.  Thii  provoked 
the  people  againft  him  to  fuch  a  degree,  that  they  pulled 
downi  and  dalhed  to  pieces  all  the  ftatues  which  had  been 
credled  to  him  at  Alexandria.  This  the  tyrant  fuppofed 
to  have  been  done  at  the  inftigation  of  the  queen,  and 
therefore  refolved  to  re\'enge  it  on  her  by  killing  his 
o^vn  Ion  whom  he  had  by  her.  He  therefore,  without 
the  leaft  remorfe,  cauled  the  young  prince's  throat  to 
be  cut  ;  and  having  put  his  mangled  limbs  ii^to  a  box, 
fent  them  as  a  prefent  to  his  mother  Cleopatra.  The 
meifenger  with  whom  this  box  was  fent,  was  one  of  liis 
guards.  He  was  ordered  to  wait  till  the  queen's  birth- 
day, which  approached,  and  ^vas  to  be  celebrated  with 
■extraordinary  pomp  ;  and  in  the  midft  of  the  general 
rejoicing,  he  was  to  deliver  the  prefent. 

The  horror  and  deteftation  occafioned  by  this  un- 
exampled piece  of  cruelty  cannot  be  expreffed.  An 
army  was  foon  raifed,  and  the  command  of  it  given  to 
one  Marfyas,  whom  the  queen  had  appointed  general, 
and  enjoined  to  take  all  the  neceffary  lleps  tor  tlie  de- 
fence of  the  country.  On  the  other  hand,  Phyfcon, 
having  hired  a  numerous  body  of  mercenaries,  fent 
them,  under  the  command  of  one  HegcJachus,  againft 
the  Egyptians.  The  two  armies  met  on  the  frontiers 
of  Egypt,  on  which  a  bloody  battle  enfued  ;  but  at 
laft  the  Egyptians  were  eiitirely  defeated,  and  Marfyas 
was  taken  prifoner.  Every  one  expefted  that  the  cap- 
tive general  i\ould  have  been  put  to  death  with  the  le- 
verert  torments  ;  but  Phyfcon,  perceiving  that  his  cru- 
elties only  exafperated  the  people,  refolved  to  try  whe- 
ther he  could  regain  their  aiTeclions  by  lenity  ;  and 
therefore  pardoned  Marfyas,  and  fet  him  at  liberty.— 
^Cleopatra,  in  the  mean  time,  being  greatly  diftreffed 
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ftverthrow,  demanded   afTiftance  from  Deme-     r^gypt 
trius  king  of  Syria,  wlio  had  m;uried  her  cldeft  daugh-  V  "  ■' 

ter  by  Pjiilometor,  promifing  him  the   cro\\n  of  Egypt 
for    his    reward.      Demetrius    accepted    the     propofal 
without  helltation,  inarched  with  all  his  forces  into  E- 
gypt,  and  there  laid  fiege  to  Pelufium.      But  he  being 
no  lefs  hated  in  Syria  than  Phyfcon  was  in  Egypt,   the 
people  of  Antioch,  taking  advantage  of  his   abfcnce, 
rev.dted  againft  him,  and  were  joined   by  moft  of  the 
other  cities  in  Syria.     Thus  Demetrius  was  obliged  to 
return ;  and  Cleopatra,  being  now  in   no  condition  to        ^j 
oppofe  Phyfcon,  fled  to  Ptolemais,  where  her  daughter  Hhyfcon  re. 
the  queen  of  Syria  at  that  time  rciided.      Phyfcon  was""'^'**' 
then  reftored  to  the  throne  of  Egypt,  which  he  enjoy- 
ed without   further  moleftation   till   his   death ;  which 
happened  at  Alexandria,  in  the  29th  year  of  his  reign, 
and  67th  of  his  age. 

To    Phyfcon    fuccecded    Ptolemy   Lathyrus,  about 
I  22  years  before  Chrift  ;  but  he  had  not  reigned  long, 
before  his  mother,  finding  that  he  would  not  be  entirely 
governed  by  her,  by  falfe  furmiles  ftirred  up  the  Alex-        .■, 
andr:ans,  Avho  drove  him  from  the  throne,  and  placed  Ptolemy 
on  it  his  youngeft  brother  Alexander,      Lathyrus   after  Lathyrus 
this  was  obliged   to   content  himfelf  with  the  govern-      y^",""*' 
ment  of  Cyprus,  which  he  was  permitted   to  enjoy  in  ander  fet 
quiet.     Ptolemy  Alexander,  in  the  mean  time,  finding  up. 
he  was  to   have   only   the   ftiadow  of  fovereignty,  and 
that  his  mother  Cleopatra  was  to  have   all  the   power, 
ftole  away  privately  from  Alexandria.    The  queen  ulcd 
every  artifice  to  bring  him  back,  as  well  knowing  that 
the  Alexandrians  would  never  fuffer  her  to  reign  alone. 
At   laft  her   fon  yielded  to  her  entreaties  ;  but  foon  af- 
ter, underftanding  that  ftie  had  hired  afl'aftins  to  defpatch 
him,  he  caufed  her  to  be  murdered.  .. 

The  death  of  the  queen  was  no  fooner  known  to  the  Lathyiuf 
Alexandrians,  than,  difdaining  to  be  commanded  by  rtlloicJ. 
a  parricide,  they  drove  out  Alexander,  and  recalled  La- 
thyrus,— The  depofed  prince  for  fome  time  led  a  ram- 
bling life  in  the  illand  of  Cos ;  but  having  got  toge- 
ther fome  fnips,  he,  the  next  year,  attempted  to  return 
into  Egypt.  But  being  met  by  Tyrrhus,  Lathyrus's 
admiral,  he  was  defeated,  and  obliged  to  tly  to  Myra 
in  Lycia.  From  Myra  he  fleered  his  courfe  towards 
Cyprus,  hoping  that  the  inhabitants  would  place  him 
on  the  throne,  inftead  of  his  brother.  But  Chareas, 
another  of  Lathyrus's  admirals,  coming  up  with  him 
while  he  was  ready  to  land,  an  engagement  enfued,  in 
which  Alexander's  Heet  was  difperfed,  and  he  himfelf 
killed.  ^j 

During  thefe  difturbances,  yifiion  king  of  Cyrenaica,Cyreiiaic3 
the  fon  of  Ptolemy  Phyfcon  by  a  concubine,  having  ^^''t"^^'^^'* 
maintained  peace  and  tranquilhty  in  his  dominions  du- 
ring a  reign  of  21  years,  died,  and  by  his  will  left 
his  kingdom  to  the  Romans  ;  and  thus  the  Egyp- 
tian empire  was  confiderably  reduced  and  circum- 
fcribed.  ^tf 

Lathyrus  being  now  delivered  from  all  competitors,  City  of 
turned  his  arms  againft  the  city  of  Thebes,  which  had  ^  'isbes 
revolted  from  him.  The  king  marched  in  perfon 
againft  the  rebels ;  and,  having  defeated  them  in  a 
pitched  battle,  laid  clofe  fiege  to  their  city.  The  in- 
habitants defended  themfelves  with  great  refolution  for 
three  years.  At  Lift,  however,  they  were  obliged  to 
fubmit,  and  the  city  was  given  up  to  be  plundered  by 
the  foldiery.     They  left  everywhere  the  moft  melan. 
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Egypt,  choly  monutnents  of  their  avarice  and  cruelty  ;  fo  that 
"-  V  '  '  Thebes,  which  till  that  time  h;id  been  one  of  tlic  molt 
wealthy  cities  of  Egypt,  was  now  reduced  (o  low  that 
it  never  afterwards  made  any  figure. 
Alexander  About  76  years  before  Chrill,  Ptolemy  Lathyrus 
II.  lucceeds  was  fucceeded  by  Alexander  II.  He  was  the  fon  of 
tat!))Tus.  the  Ptolemy  Alexander  for  whom  Luthyrus  had  been 
driven  out  ;  and  had  met  with  many  adventures.  He 
was  firrt  fent  by  Cleojjatra  into  the  illand  of  Cos,  with 
a  great  fum  of  money,  and  all  her  jewels  ;  as  thinking 
that  was  the  fafelf  place  where  they  could  be  kept. 
When  Mithridates  king  of  Pontus  made  himfelf  mailer 
of  that  illand,  the  inha'jitants  delivered  up  to  him  the 
young  Egyptian  prince,  together  ivith  all  the  trea- 
fures.  Mithridates  gave  him  an  education  fuitable  to 
his  birth  ;  but  he,  not  thinking  himfelf  fafe  with  a 
prince  wlio  iiad  llied  the  blood  of  his  own  children, 
fled  to  the  camp  of  Sylla  the  Roman  dictator,  who 
was  then  making  war  in  Afia.  From  that  time  he  li- 
ved in  the  family  of  the  Roman  general,  till  news  ivas 
brought  to  Rome  of  the  death  of  Lathyrus.  Sylla  then 
fent  him  to  Egypt  to  take  polTcliion  of  the  throne. 
But,  before  his  arrival,  the  Alexandrians  had  chofen 
Cleopatra  for  their  fovereigu.  To  compromife  matters, 
however,  it  ivas  agreed,  that  Ptolemy  Ihould  marry  her, 
and  take  her  for  his  partner  In  the  throne.  Tiiis  was 
accordingly  done  ;  and  19  days  after  the  marriage,  the 
unhappy  queen  was  murdered  by  her  hufljMid,  who  for 
I  _5  years  afterwards  Ihowed  himfelf  fuch  a  monfler  of 
wickednefs,  that  a  general  infurreiElion  at  lalt  enfued 
among  his  fubjefts,  and  he  was  obliged  to  lly  to  Pom- 
pey  the  Great,  who  was  then  carrying  on  the  war  a- 
-gainft  Mithridates  king  of  Pontus.  But  Pompey 
refuilng  to  concern  himfelf  in  the  matter,  he  i-etired 
to  the  city  of  Tyre,  where  he  died  fome  months 
after. 

WHien  he  was  forced  to  (hut  himfelf  up  in  the  city 
of  Tyre,  Alexander  had  fent  ambaffadors  to  Rome,  in 
order  to  influence  the  fenate  in  his  favour.  But,  dy- 
ing before  the  negociation  was  finiihed,  he  made  over 
by  his  laft  will  all  his  rights  to  the  Roman  people,  de- 
claring them  heirs  to  his  kingdom  :  not  out  of  any  af- 
feftion  to  the  republic  ;  but  with  a  view  to  raife  dif- 
putes  between  the  Romans  and  his  rival  Auletes,  whom 
the  Egyptians  had  placed  on  the  throne.  The  will 
was  brought  to  Rome,  where  it  occafioned  warm  de- 
bates. Some  were  for  taking  immediate  poflefllon  cf 
the  kingdom.  Others  thought  thnt  no  notice  fhould 
be  taken  of  fuch  a  will,  becaufe  Alexander  had  no 
right  to  difpofe  of  his  dominions  in  prejudice  of  his  fuc- 
ceflbr,  and  to  exclude  from  the  crown  thofe  who  were 
of  tlie  royal  fiimily  of  Egypt.  Cicero  reprefented,  that 
fuch  a  notorious  impofition  would  debafe  the  niajefty  of 
the  Roman  people,  and  involve  them  in  endlefs  wars 
and  difputes  ;  that  the  fruitful  fields  of  Egypt  would 
bea.llrong  temptation  to  the  avarice  of  the  people, 
who  would  inlift  on  their  being  divided  among  them  ; 
and  laftly,  that  by  this  means  the  bloody  quarrels  about 
the  Agrarian  laws  would  be  revived.  Thefe  reafons 
had  fome  weight  with  the  fenate ;  but  -what  chiefly  pre- 
vented them  from  feizing  on  Egypt  at  this  time  was, 
that  they  had  lately  taken  pofleffion  of  the  kingdom  of 
Bithynia  in  virtue  of  the  will  of  Nicomedes,  and  of 
Cyrene  and  Libya  by  the  will  of  Apion.  They  thought, 
therefore,  that  if  they  Ihould,  on  the  lik' 
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take  polTeflion  of  the   kingdom  of  Egypt,  this  might 
too  much  cxpofe  their  dciign  of  fetting   up  a  kind  of ' 
univerfal  monarchy,  and  occafion  a  formidable  combi- 
nation againll  them.  jo 

Auletes,  who  was  now  raifcd  to  the  throne  by  theChatailer 
Egyptians,   is   faid  to  have  furpaffed  all  the  khigs  that  °^  -^"'s'" 
went  before  him  in  the  effeminacy  of  his  manners.  Thc|^- 
name  Auletes,  which  fignifies  X^v.  flute-player,  was  giv- 
en him  becaufe  he  piqued   himfelf  on  his  ikill  in  per- 
forming  upon  that  inlhument,  and   was  not  allnmej 
even  to  contend  for  the  prize  in  the  public  games.     He 
took  great  plealure  in    imitating  the  manners  of   the 
Bacchanals  j    dancing    in  a  female    drefs,    and  in  the 
lame  raeafures  that  they  ufed   during   the   folemnity  of 
their  god  Bacchus  ,  and  hence  he  had  the  furname  of 
the  AVui   Dionyftus  or  Bacchus.     As  his  title  to  the 
crown    was   diiputable  (he    being  only  the    fon  of  a 
concubine),  the  firft  care  of  Auletes  was  to  get  him- 
felf acknowledged  by  the  Romans,  and  declared  their 
ally.     This  was  obtained  by  applying  to   Julius  Cafar,  is  acknow- 
who  was  at  that  time   conful,  and  immenfely  in  debt,  ledged  by 
Caifar  being  glad  of   fuch   an  opportunity  of   railing'''^  ^^o- 
money,  made  the  king  of  Egypt  pay  pretty  dear  for™*"** 
his    alliance.     Six    thoufand    talents,    a  fum  equal  to 
1,162,5001.   Sterling,  were  paid   partly  to  Cajfar  him- 
felf, and  partly  to  Pompey,  whofe  intereft   was  necef- 
faiy  for  obtaining  the  confent  of  the  people.     Though 
the   revenues   of  Egypt    amounted  to  twice  this  fum, 
yet  Auletes  found  it  impofllble  for  him  to  raife  it  witii- 
out  fevcrely  taxing  his  fubjefts.     This  occafioned  a  ge- 
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Rome  for  feizing  the  ifland  of  Cyprus.  When  the  A- 
lexandrians  heard  of  the  intentions  of  the  repiibUc,  they 
preffcd  Auletes  to  demand  that  Ifland  as  an  ancient  ap- 
pendage of  Egypt ;  and,  in  cafe  of  a  refufal,  to  de- 
clare war  againll  that  haughty  and  imperious  people, 
ivho,  they  now  faw,  though  too  late,  aimed  at  nothing 
lels  than  the  fovereignty  of  the  world.  With  this  re- 
queft  the  king  refufed  to  comply  ;  upon  v.-hich  his  fub- 

iects,  already  provoked  beyond   meafure   at  the   taxes,   j  ■'' 
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with  Winch  they  were   loaded,  flew  to   arms,  and  lur-fr„[„  (i^^ 

rounded  the  palace.     The  king  had  the  good  luck  to'hror.e,  and 
efcape  their  fiiry,  and  immediately  leading  Alexandria,  *''<^5  to 
fet  fail  for  Rome.  ^'^™<=- 

In  his  way  to  that  city,  he  landed  on  the  ifland  of 
Rhodes,  where  the  famous  Cato  at  that  time  was,  be- 
ing on  his  way  to  Cyprus,  to  put  the  unjufl  decree  of 
the  fenate  in  execution.  Auletes,  defirbus  to  confer 
with  a  man  of  his  prudence,  immediately  fent  to  ac- 
quaint him  with  his  arrival.  He  imagined,  that,  up- 
on this  notice,  Cato  \vould  immediately  come  and  wait 
upon  him  ;  but  the  proud  Roman  told  the  nieifenger, 
that  if  tlie  king  of  Egypt  had  any  thing  to  fay  to  Ca- 
to, he  might,  if  he  thought  proper,  come  to  his  houfe. 
Accordingly  the  king  went  to  pay  liim  a  vifit  ;  but  ivas 
received  with  very  little  ceremony  by  Cato,  who  did 
not  even  vouchfafe  to  rife  out  of  his  fent  i\hen  he  came  53 
into  his  prefence.  When  Auletes  had  laid  his  affairs  Cato's  ad- 
before  tills  haughty  republican,  he  was  blamed  by  him^'"'"  *''™ 
for  leaving  Egypt,  the  riciiell  kingdom  in  the  ivorld. 
In  order  to  expofe  himfi  If,  as  he  faid,  to  the  iiidigni- 
tio«  he  ivould  meet  with  at  Rome.  There  Cato  told 
.him,  that  nothing  ivas  in  requelt  but  wealth  and  gran- 
deur. AH  the  rirlKs  of  Egypt,  he  faid,  would  not  be 
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fiifRcicr.t  Vo  fatisfy  the  avarice  of  the  leading  men  in 
Rome.  He  therefore  adNafed  him  to  return  to  Egypt  ; 
and  flrive,  by  a  more  equitable  condufl,  to  regain  the 
"iffeftions  of  hiis  people.  He  even  offered  to  reconduft 
him  thither,  and  employ  his  good  offices  In  his  behalf. 
But  though  Ptolemy  was  lenlible  of  the  propriety 
of  this  advice,  the  friends  he  had  with  him  dilfuaded 
lum  from  following  it,  and  accordingly  he  fet  out  for 
Rome. 

On  his  arrival  in  this  metropolis,  the  king  f  mnd,  to 
his  great  concern,  that  C;t;far,  in  whom  he  placed  his 
greateft  confidence,  was  then  in  Gaul.  He  was  receiv- 
ed, however,  by  Pompey  with  great  kindnefs.  He 
afligned  him  an  apartment  in  his  own  houfe,  and  omitted 
nothing  that  lay  in  his  power  to  ferve  him.  But,  nnt- 
withllanding  the  protection  of  fo  powerfLiI  a  man,  Au- 
Ictes  was  forced  to  go  from  houfe  to  houfe  like  a  pri- 
vate perfon,  foliciting  the  votes  of  the  fenators.  Af- 
ter he  had  fpent  immenfe  treafures  in  procuring  a 
ftrong  party  in  the  city,  he  was  at  lad  permitted  to 
lay  his  complaints  before  the  fenate  ;  and  at  the  ftme 
time  there  arrived  an  embafly  from  the  Alexandrians, 
conJilfing  of  loo  citizens,  to  acquaint  the  fenate  with 
the  reafons  of  their  revolt. 

When  Auletes  firll  fet  out  for  Rome,  the  Alexan- 
drians, not  kno\ving  what  was  become  of  him,  placed 
on  the  throne  his  daughter  Berenice  ;  and  lent  an  em- 
bafly into  Syria  to  Antiochus  Afiaticus,  inviting  him 
into  Egypt  to  marry  the  queen,  and  reign  in  partner- 
Ihip  ^vith  her.  Antiochus  was  dead  before  the  arrival 
of  the  ambaftadorsy  tipon  which  the  fame  propofal  was 
made  to  his  brother  Seleucus,  who  readily  accepted  it. 
This  Seleucus  is  defcribed  by  Strabo  as  monftroutly  de- 
formed in  body,  and  flill  more  fo  in  mind.  The  E- 
gyptians  nicknamed  him  C'jbiofaBes,  or  the  Scullion  ;  a 
name  which  Itemed  more  fit  for  him  than  any  other. 
He  was  fcarce  fettled  on  the  throne,  when  he  gave  a 
lignal  inifance  of  his  fordid  and  avaricious  temper. 
Ptolemy  the  firft  had  caufed  the  body  of  Alexander  the 
Great  to  be  depofited  in  a  coffin  of  maffy  gold.  This 
the  king  feized  upon  ;  and  by  that  means  provoked  his 
yvife  Berenice  to  fuch  a  degree,  that  ihe  caufed  him  to 
be  murdered.  She  then  married  one  Ajchelaus,  high 
prieft  of  Comana  in  Pontus,  ^vho  pretended  to  be  the 
fon  of  Mithridates  the  Great  ;  but  was,  in  fad,  only 
the  fon  of  that  monarch's  general. 

Auletes  was  not  a  little  alarmed  on  hearing  of  thefe 
tranfaftions,  efpecially  when  the  ambafladors  arrived, 
which  he  feared  would  overturn  all  the  fchemes  he  had 
laboured  fo  much  to  bring  about.  The  cmbaiTy  was 
headed  by  one  Dion,  a  celebrated  Academic  philofopher 
who  had  many  powerful  friends  at  Rome.  But  Ptolemy 
found  means  to  get  both  him  and  moft  of  his  followers 
aflaflinated  ;  and  this  intimidated  the  reft  to  fuch  a  de- 
gree, that  they  dwrft  not  execute  their  commiflion,  or, 
for  fome  time,  even  demand  jullice  for  the  murder  of 
their  colleagues. 

fhe  report  of  fo  many  murders,  however,  at  lall 
fpread  a  general  alarm.  Auletes,  fure  of  the  protec- 
tion of  Pompey,  did  not  fcruple  to  own  hirafelf  the 
perpetrator  of  them.  Nay,  though  an  aftion  was 
commenced  againft  one  Afcitius,  an  affaflin,  who  had 
ftabbed  Dion  the  chief  of  the  embaflfy  above  mentioned, 
and  the  crime  was  fully  proved  j  yet  he  was  acquitted 
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by  the  venal  judges,  who  had  all  been  bribed  by  Pto-     Esypt. 

Umy.      In  a  fliort  time,   the  fenntc  pafled  a  decree,  bv  *       "' 

which  it  \vas  cnaftcd,  that  the   king  of  Egypt  _ihould 

be  reftored  by  force  of  arms.      All  the   great   men  in  h.-s  reltora- 

Rome  were  ambitious  of  this  coramifTicm  ;  which,  thev  tioo  di-crrevl 

well  knew,    would   be   attended  with  immenfe  profit. '->" ^'^  "^" 

Their  ccntells  on  this   occafion  took  up  a  confidLrable"'"''^" 

time  ;  and  at  lall  a  prophecy  of  the   Sybil  was  found 

out,  which  forbade  the  afTifling  an  Egyptian  monarch 

with  an  army.      Ptolemy,  therefore,  wearied  out  with  fo 

long  a  delay,  retired  from   Rome,  where  he  had  made 

himlelf  generally    odious,    to  the  temple  of  Diana  at 

Ephefus,  there  to  wait  the  decifion  of  his  fate.      Here 

he  remained  a  confiderable  time  :  but  as  he  faw  that  the 

fenate  came  to  no   refolution,   though   he  had  fol'cited 

them  by  letters  fo  to  do;  at  lalf,  by  Porapey's  advice,  he 

applied  to  Gabinius  the  proconful  of  Syria.    T!iis  Gabi- 

nius  was  a  man  of  a  moft  infamous  charatler,  and  ready 

to  undeitake  any  thing  for  money.     Therefore,  though 

It  was  contrary  to  an   exprefs   law  for  any  governor  to 

go  out  of  his  province  without  pofitive  orders  from  the 

fenate  and   people  of  Rome,  yet  Gabinius  ventured  to 

tranfgrefs  this  laiv,  upon  condition  of  being  well  paid 

for  his  pains.     As  a  recompeufe  for  his  trouble,  how-  q^^^j  ''  ^ 

ever,  he  demanded  l  o,ooo  talents ;  that  is,  1,937,500!.  undertaKei 

fterling.      Ptolemy,    glad  to  be  reftored  on  any  terms,  to  reilore 

agreed  to  pay  the  abo\-e-mentioned  fum  ;  but  Gabinius''''"  ^''\  * 

%vould  not  ftir  till  he  had  received  one  half  of  it.     This  °'''^'  '""^ 

obliged  the  king  to  borrow  it  from  a  Roman  knight 

named  Caius  Rahirius  PofJiumius  ;   Pompey  interpofing 

his  credit  and  authority  for  the  payment  of  the  capital 

and  intereff. 

Gabinius  now  fet  out  for  Eg3'pt,  attended  by  the 
famous  Mark  Antony,  who  at  this  time  ferved  in  the 
army  under  him.  He  was  met  by  Archelaus,  who 
fince  the  departure  of  Auletes  had  reigned  in  Egypt 
jointly  with  Berenice,  at  the  head  of  a  numerous  armv. 
The  Egyptians  were  utterly  defeated,  and  Archelaus 
taken  priloner  in  the  firft  engagement.  Thus  Gabi- 
nius might  have  put  an  end  to  the  war  at  once  :  but 
his  avarice  prompted  him  to  difmifs  Archelaus  on  his 
paying  a  confiderable  ranfom  ;  after  -which,  pretending 
that  he  had  made  his  efcape,  freftt  fums  were  demanded 
from  Ptolemy  for  defraying  the  expences  of  the  ^var. 
For  thefe  fums  Ptolemy  was  again  obliged  to  apply  to 
Rabirius,  who  lent  him  rvhat  money  he  wanted  at  a  61 
very  high  Intereft.  At  laft,  however,  Archelaus  was  Arch^Iuus 
defeated  and  killed,  and  thus  Ptolemy  again  became  ''^'f f'-T,'' 
mafter  of  all  Egypt. 

No  fooner  was  Auletes  firmly  fettled  on  the  throne,  „       ? 
than  he  put  to   death  his   daughter  Berenice,  and  op-  p^  (g 
preiTed  his  people  ■with  the  motl  cruel  exatlions,  in  or- death  anil 
der  to  procure  the  money  he   had  been  obliged  to  bor-  '■^^  people 
row  while  in  a  ftate  of  exile.     Thefe  oppreffions  and  "I'P'^'"^''" 
exafflons  the  cowardly  Egyptians  bore  with  great  pa- 
tience, being  intimidated  by  the   garrifon  which  Gabi- 
nius had  left  in  Alexandria.      But  neither  the  fear  of 
the  Romans,  nor  the  authority  of  Ptolemy,  could  make 
them  put   up   an   affront  offered   to  their  religion.     A 
Roman    foldier  happened  to  kill  a  cat,  which  was  an 
animal  held   facred  and  even  worfliipped  by  the  Egyp- 
tians ;  and  no  fooner  was  this  fuppofed  facrilege  knoisn, 
than  the  Alexandrians   made    a   general   infurreftion, 
and,  gathering  together  in    crowds,    made    their  way 
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^CTP'-     jhroiigh  llie  Roman  piards,  drngged  ihe  foldier  out  of 
^"""v"""'  his  houfe,  and,  in  fpite  o(  all  oppolition,  tore  him  in 
pieces. 

Not-.vithflanding  the  heavy  taxes,  however,  which 
Ptolemy  laid  on  his  people,  it  doth  not  appear  that 
he  had  any  defign  of  paying  his  debtj.  Rabirius,  who, 
C^  as  we  have  already  obferved,  had  fent  him  immenfe 
Iigr.itiuide  fums,  finding  that  the  king  alTeded  delays,  took  a 
ol  .iuletes.  voyage  to  Egypt,  in  order  to  expollulate  with  liim  in 
perlon.  Ptolcrav  paid  very  little  regard  to  his  expoftu- 
lations ;  but  excuied  himlelf  on  accoiuit  of  the  bad 
llate  of  his  finances.  For  this  reaion  he  offered  to 
make  Rabirius  collector  general  of  his  revenues,  that 
he  might  in  that  employment  pay  himfelf.  The  unfor- 
tunate creditor  accepted  the  employment  for  fear  of 
lofing  his  debt.  But  Ptolemy,  foon  after,  upon  fome 
frivolous  pretence  or  other,  caufed  him  and  all  his  fer- 
vants  to  be  clofely  confined.  This  bale  conduft  exaf- 
perated  Pompey  as  much  as  Rabirius  ;  for  the  former 
had  been  in  a  manner  fecurity  for  the  debt,  as  the  mo- 
tiej  had  been  lent  at  his  rcquert,  and  the  buiinefs  tranf- 
afled  at  a  country  houfe  of  his  near  Alba.  However, 
as  Rabirius  had  reafon  to  fear  the  worft,  he  took  the 
firfl:  opportunity  of  making  his  efcape,  glad  to  get  off 
with  life  from  his  cruai  and  falthlefs  debtor.  To  com- 
plete his  misfortunes,  he  was  profecutcd  at  Rome  as 
foon  as  he  returned,  I.  For  ha\-ing  enabled  Ptolemy 
to  corrupt  the  fenate  -with  fums  lent  him  for  that  pur- 
pofe.  2.  For  having  debafed  and  diflionoured  the  cha- 
rafter  of  a  Roman  knight,  by  fanning  the  revenues, 
and  becoming  the  fervant  of  a  foreign  prince.  3.  For 
having  been  an  accomplice  \rith  Gabinius,  and  iharing 
with  him  the  10,000  talents  which  that  proconful  had 
received  for  his  Egyptian  expedition.  Ey  the  elo- 
quence of  Cicero  he  was  acquitted  ;  and  one  of  the 
beft  orations  to  be  found  in  the  writings  of  that  author 
was  compofed  on  this  occafion.  Gabinius  was  alfo  pro- 
fecuted  ;  and,  as  Cicero  fpoke  againft  him,  he  very  nar- 
rowly efcaped  death.  He  was,  however,  condemned  to 
perpetual  banilhment,  after  having  been  flripped  of  all 
he  was  worth.  He  lived  in  exile  till  the  time  of  the 
civil  v.ars,  Avhen  he  was  recalled  by  C;tfar,  in  vvhofe 
(J  fervice  he  loll:  his  life. 

Leave;  his        Auletes    enjoyed    the    throne  of  Egypt  about  four 
ciiiMren  to  years  after  his  re-eltablifliment  ;   aiid  at  his  death  left 
h    k"^       ^'^  children,  a  fon  and  two. daughters,  under  the  tui- 
pj  ^..j   "        tion  of  tl'.e  Roman  people.     The  name  of  the  fon  was 
Ptolemy,  thofe  of  the  daughters  were   Cleopatra    and 
Arjlnoe.     This  was  the  Cleopatra  who   afterwards  be- 
came fo  famous,  and  had  fo  great  a  fliare  in   the   civil 
wars   of  Rome.       As    the    tranfaftions  of  the  prefent 
reign,   however,  are  fo  clofely  connefled  wdth   the  af- 
fairs of  Rome,    that    they  cannot  be  -svell  underftoou 
without  knoinng   the   fituation  of  the  Romans  at  that 
time,  we  refer  for  an  account  of  them  to  the  Hijionj 
gj        of  Rome. 
St  lie  ot  E-       With  Cleopatra  ended  the  family  of  Ptolemy  Lagus, 
gvpt  till  its  the  founder  of  the  'Grecian  empire   in  Egypt,  after  it 
louqiLll  bj/ },j,j   ],pjj   jIjjjj   country  in  fuhjettion  for  the  fpace  of 
i-J  Ciirvvan  ^94  y^^i's-     From  this  time  Egypt  became  a  province 
of  the  Roman  empire,    and    continued  fubjeft  to  the 
emperors    of  Rome   or   Conftantlnople.       In    the  vear 
642,  it  was  conquered  by  the  Arabs  imder  Amru  Ebn 
al  As,  one  of  the  generals  of  the  caliph  Omar.      In  the 
year   889,  an  independent  government  was  fct  up  in 


this  kingdom  by  Ahmed  Ebn  Tolun,  who  rebelled  a-     ^gy-it-  . 
gaiiilt  Al  Mokhadi  caliph  of  Bagdad.      It   continued  " 

to  be  governed  by  him  and  liis  fucccffors  for  27  years, 
when  it  was  again  reduoed  by  Al  Moftafi  calipli  of 
Bagdad.  In  about  30  years  after,  we  find  it  again  ati 
independent  flate,  bein^  joined  with  Syria  under  Ma- 
homet Ebn  Taj,  who  had  been  appointed  governor  of 
thefe  provinces.  This  government,  however,  was  alfo 
but  iliort-lived  ;  for  in  the  year  968  it  was  conquered 
by  Jawhar,  one  of  the  generals  of  Moez  Ledinillah^ 
the  Fatemite  caliph  of  Cairwan  in  Barbar)'.     See  Bak- 

B  VRY,  N°  34.  Cif 

No  fooner  was  Moez   Informed  of  the  fucccfs  of  his  Moez 
general,  than  he  prepared  with  all  expedition  to  go  and '=>•'<»  P'''f- 
take   pofleJion   of  his  new  coiiquell.     Accordingly  he  jj';,'^'"^' 
ordered  all  the  vail  quantities  of  gold  which  he  and  hisj-i^^jja,, 
predeceflbrs  had  amafled,  to  be  call  into  ingots  of  the 
fize  and  figure  of  the  millllones  ufcd  in  hand  mills,  and 
conveyed  on  camels  backs  into  Egypt.     To  fhow  that 
he  ivas  fully  determined   to   abandon   his  dominions  ii» 
Barbary,  and  to  make  Egypt  the  refidence  of  himfelf 
and  his  fucceffors,  he  cauled  the   remains  of  the  three 
former  princes  of  his  race  to  be  removed  from  Cair- 
wan  in  Barbary,  and  to  be  depofited  in  a  llately  mofque 
erccled  for  that  purpcfe  in  the  city  of  Cairo  in  Egypt, 
This  was  a  moll  effectual  method  to  induce  his  fuccef- 
fors to  refide  in  Egypt   alfo,   as  it  was  become  an  efla- 
bliihed  cullom  and  duty  among  thofe  princes   frequent- 
ly to  pay  their  refpedlful   vifits  to  the  tombs  of  their 
ancellors.  57 

To  eftablifh  himfelf  the  more  effeclually  in  his  new  Will  not 
dominions,  Moez  fuppreifed  the  ulual  prayers  made  In^^^':^  V^^J- 
the  molques  for  the  caliphs  of  Bagdad,  and  fubftitutcd  f.  j^j  fj^.jjj 
his  own  name  in  their  Head.     This  ivas  complied  withjraliph  of 
not  only  in  Egypt  and  Syria,  but  even  throughout  all  Bagdad. 
Arabia,  the  city  of  Mecca  alone  excepted.     The  con- 
fequence  was,    a    fchifm  in    the  Mahoramedan   faithj 
which    continued  upwards  of  200   years,  and  was  at- 
tended  with  continual   anathemas,  and  lometimes  de- 
ilruftive  ;vars   between  the  caliphs  of  Bagdad  and  of 
Egypt. — Having  fuDy  eftabiiihed  himfelf  in  his  king- 
dom, he  died  in  the  45th  year  of  his  age,  three  years 
after  he  had   left   his  dominions   in  Barbary  ;  and  was 
fucceeded  by  his  fon  Abu  Al  Manfur  Barar,  furnamed 
Aziz  Billah.  fig 

The  new  caliph  fucceeded  to  the  throne  at  the  age  Uiifiiccefs- 
of  21  •,  and  committed  the  management  of  affairs  en-  .  .'P'' 
tirely  to  the  care  of  Jawhar,  his  father's  long-expe-g  ^j^^ 
rienced  general  and  prime  minillcr.  In  978,  he  fent 
this  famous  warrior  to  drive  out  Al  Aftekin,  the  emir 
of  Damaicus.  The  Egyptian  general  accordingly 
formed  the  fiege  of  that  place  ;  but  at  the  end  of  tivo 
months,  was  obliged  to  raife  it,  on  the  approach  of  an 
army  of  Karmatians  under  the  command  of  Al  Hakem. 
As  Jauhar  v.  as  not  ftrong  enough  to  \-cnture  an  en- 
gagement with  theie  Karmatians,  it  was  impoihble  tor 
him  to  Kinder  them  from  efl'ccHng  a  juuflion  with  the 
forces  of  Al  Aftekin.  He  therefore  retreated,  or  ra- 
ther tied,  towards  Egypt  with  the  utmoft  expedition  ; 
but  being  overtaken  by  the  tivo  confederate  armies,  he 
was  foon  reduced  to  the  laft  extremity.  He  was,  how- 
ever, permitted  to  refume  his  march,  on  condition  that 
he  palled  under  Al  Aftekin's  fword  and  Al  Hakem's 
lance  ;  and  to  this  difgraccful  condition  Jawhar  found 
himfelf  obliged  to  fubmit.  On  his  arrival  in  Egypt, 
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l.e  iinmiJiatfcly  advifed  Al  Aziz  to  r.iiJeilake  an  expe- 
dition in  pcrfon  into  the  eaft,  againft  tl;e  combined  ar- 
my of  Turks,  Karraatians,  and  Damafcenes,  under  the 
coinraand  of  Al  Aftekin  and'Al  Hakem.  'J'he  caliph 
follo-.ved  his  ad^ace  ;  and  advancing  againll  his  enemies, 
overthrew  them  with  great  {laughter.  A!  Aftekin 
himfelf  efcaped  out  of  the  battle  ;  but  was  aflerwaids 
taken  and  brought  to  Al  Aziz,  who  made  him  his 
chamberlain,  and  treated  him  with  great  kindnefs, 
.fa\vhar,  in  the  mean  time,  was  difgraced  on  account  of 
his  bad  iuccefs  :  and  in  his  difgrace  he  continued  tiU 
his  death,  which  happened  in  tlie  year  of  our  Lord, 
990,  and  of  the  Hegira  381. 

This  year  Al  Aziz  ha\ing  received  advice  of  the 
"death  of  Saado'danla  prince  of  Aleppo,  fent  a  formi- 
dable army  under  the  command  of  a  general  named 
Manjubelin,  to  reduce  that  place.  Lulu,  who  had 
been  appointed  guardian  to  Saado'dawla's  fon,  finding 
himfelf  preffed  by  the  Egyptians,  who  carried  on  the 
fiege  with  great  vigour,  demanded  affiftance  from  the 
Greek  emperor.  Accordingly,  he  ordered  a  body  of 
troops  to  advance  to  Lulu's  relief.  Manjubekin,  being 
informed  of  their  approach,  immediately  raifed  the 
fiege,  and  advanced  to  give  them  battle.  An  obfti- 
nate  engagement  enfued,  in  which  the  Greeks  were 
at  laft  overthro^vn  with  great  flaughter.  After  this 
vidlory,  Manjubekin  pufhed  on  the  fiege  of  Aleppo 
very  briikly  ;  but  finding  the  place  capable  of  defend- 
ing itfelf  much  longer  than  he  at  firft  imagined,  and 
his  provifions  beginning  to  fail,  he  railed  the  fiege. 
The  caliph  upon  this  fent  him  a  very  threatening  letter, 
and  commanded  him  to  return  before  Aleppo.  He  did 
fo  ;  and  continued  the  fiege  for  13  months ;  dm-ing  all 
whicli  time  it  was  defended  by  Lulu  viith  incredible 
bravery.  At  laft,  the  Egyptians  hearing  that  a  numer- 
ous army  of  Greeks  was  on  their  way  to  relieve  the 
city,  they  raifed  the  fiege,  and  fled  with  the  utmoft 
precipitation.  The  Greeks  then  took  and  plundered 
fome  of  the  cities  which  Al  Aziz  poffeiTed  in  Syria  ; 
and  Manjubekin  made  the  befl  of  his  way  to  Damafcus, 
where  he  fet  up  for  himfelf.  Al  Aziz  being  inform- 
ed of  this  revolt,  marched  in  perfon  againft  him  with 
u  confiderable  army  ;  but  being  taken  ill  by  the  way, 
he  expired,  in  the  21ft  year  of  his  reign  and  42d  of 
his  age. 

Al  Aziz  was  fucceeded  by  his  fon  Abu  Al  Manfur, 
fumamed  Al  Hakem  ;  who,  being  only  11  years  of  age, 
was  put  under  the  tuition  of  a  eunuch  of  approved 
integrity. 

This  reign  is  remarkable  for  nothing  fo  much  as  the 
madnefs  with  which  the  caliph  was  feized  in  the  latter 
part  of  it.  This  manifefted  itfelf  firft  by  his  ifluing 
many  prepofterous  edifts ;  but  at  length  grew  to  fuch 
a  height,  that  he  fancied  himfelf  a  god,  and  found  no 
fewer  than  1 6,000  perfons  who  owned  him  as  fuch. 
Thefe  were  moftly  the  Dararians,  a  new  fe«ft  fprung 
up  about  this  time,  \sho  were  fo  called  from  their  chief, 
Mohammed  Ebn  Ilhmael,  fumamed  Darari.  He  is 
fuppofed  to  have  infpired  the  mad  caliph  with  this  im- 
pious notion  ;  and,  as  Darari  fet  up  for  a  fecond  Mo- 
fcs,  he  did  not  fcruple  to  aflert  that  Al  Hakem  was  the 
great  Cieator  of  the  univerfe.  For  this  feafon,  a  zea- 
lous Turk  rtabbed  him  in  the  caliph's  chariot.  His 
death  ^vas  follov.-ed  by  a  three  days  uproar  in  the  city 
of  Cairo ;    during  which,  Darari's    houfe  was   pulled 


don-n,  and  miny  of  Isis  followers  mailacreJ.  The  feet,  EpTP*- 
hoivever,  did  not  expire  with  its  author.  He  left  be-  '"^""x  " 
hind  him  a  difciple  named  Hamza,  iv-ho,  being  encou- 
raged by  the  mad  caliph,  Ipread  it  far  arid  wide  through 
his  dwninious.  _^  This  was  quickly  followed  by  an  abro- 
gation of  all  the  Mohomniedan  fails,  fefrivals,  and  pi!- 
grimagcs,  the  grand  one  to  Mecca  in  paitlcular  j  I'o 
that  the  zealous  I^Tahometans  were  now  greatly  alarm- 
ed, as  juftly  fuppoiing  that  Al  Hakem  defigued  en- 
tirely to  fupprefs  the  worfliip  of  the  tnie  God,  and  in- 
troduce his  own  in  its  place.  From  this  apprehenfion, 
however,  they  were  delivered  by  the  death  of  the  ca- 
liph ;  who  ^vas  aifaflinated,  by  a  contrivance  of  his  own 
fifter,  in  the  year  10 20. 

Al  Hakem  was  fucceeded  by  his  fon  Al  Thaher, 
who  reigned  15  years  j  and  left  the  throne  to  a  fon  un 
der  feven  years  of  age,  named  Al  Mollanfer  Billah. — 
In  the  year  1041,  a  re%'olt  happened  in  Syria  ;  but  Al 
Moftanfer  having  fent  a  powerful  array  into  that  coun- 
try, under  the  command  of  one  Anulhtekin,  he  not  only 
reduced  the  rebels,  but  confiderably  enlarged  the  E- 
gyptian  dominions  in  Syria. 

In  1054,  a  Turk  named  Al  BafTafiri,  hanng  quar- Al  Moftwrr 
relied  with  the  vizir'of  Al  Kayem  caliph  of  Bagdad,  fled  rerattempti 
to   Egypt,    and  put    himfelf   under    the  prutetSion  of'^'^"'"" 
Al  Moftanfer.     The  latter,  imagining  this  would  be  a^^^^"^ 
favourable  opportunity  for  enlargi-.ig  his  doir.inions,  and 
perhaps  feizing   on  the  city  of  Bagdad,  fupplied  Ballk- 
liri  ^nth  money  and  troops.     By  this  afllftance,  he  was        -j 
enabled  to  polTefs  himfelf  of  Arabian  Irak,  and  rava-  Cal-ph  of 
ged  that  province   to   the  very  gates  of  Bagdad.     On  'a.cdad  af- 
this,  Al  Kayem  wrote   to   Togrol   Beg,  or   Tangroli- ^j^^'^^^j^ 
pix,  the   Turkilh   fukan,  who  pofl'elTed  very  e.xtenfiveggf.°* 
dominions  in   the  eaft,  to  come  to  his  affiftance.     The 
fultan  immediately  complied  with  his  re'jueft,   and  foon 
arrived  at  Bagdad  with  a  formidable  army  and  1 8  ele- 
phants.     Of  this  Bafialiri   gave   notice  to  Al  Moftan- 
fer, and  entreated  him  to   exert   himfelf  further  for  his 
fupport  againft  fo  poiverfid   an  enemy.     l"his  ivas  ac- 
cordingly done,  but  nothing  worthy  of  notice  happen- 
ed  till  the  year  1058.      At  this  time  BalTafiri  having 
found  means  to  excite  Ibrahim  the  fultan's  brother  to 
a  revolt,  Togrol  Beg   ivas  obliged  to  employ  all  his 
force  againft  him.     This  gave   Baflafiii  an  opportunity        73 
of  feizing  on  the  city  of  Bagdad  itfelf;  and  the  unfor-.J}.* 
tunate  caliph,   according  to  fome,  ^vas  taken  priloner, 
or,  accordingly  to  others,  fled  out  of  the  city.  Baflaliri, 
on  his  entry,  cauled  Al  Moftanfer   to   be   immediately 
proclaimed  caliph  in  all  quarters  of  the  city.      Al  Kay- 
era's  vizir  he  caufed  to  be   led  on  a  camel  through  the 
ftreets  of  Bagdad,  drelTed   in  a  woollen  goi\Ti,  with   a 
high  red  bonnet,  and  a  leathern  collar  about  his  neck  •,  a 
manlalhing  him  all  the  way  behind.  Then  being  fewed 
up  in  a   bull's  hide,    with  the  horns  placed  over  hi* 
head,  and  hung  upon   hooks,  he   ivas   beaten   without 
ceafing  till  he  died.     The  imperial  palace  was  plun- 
dered,   and  the   caliph    himfelf   detained  a  clofe  pri- 
foner. 

This  fuccefs  was  but  fliort-lived  ;  for,  in  1 059,  To- -j^^^  , 
grol  Beg  defeated  his  brother  Ibrahim,  took  him  pri-r^fton 
loner,  and  ftrangled  him  ivith  a  bow  firing.  He  then 
marched  to  Bagdad,  which  Baflafirl  thought  proper  to 
abandon  at  his  approach.  Here  the  caliph  Al  Kayem 
was  delivered  up  by  Mahras,  the  governor  of  a  city 
called   Haditha,  \vho  had  the   charge  of  him.      The 
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F.fvpt  Caliph  was  immediately  reftored  to  his  dignity  ;  which 
"""V""^  Ball'aliri  no  looi-.er  underltood,  than  he  again  advanced 
towards  the  city.  Againit  him  Togrol  Beg  lent  a 
part  of  his  auny  under  lome  of  his  generals,  while  he 
himfelf  followed  with  the  reft.  A  hattle  enfued,  in 
which  the  array  of  Baflaliri  was  defeated,  and  he  him- 
felf killed.  His  h^ad  was  brought  to  Togrol  Beg, 
who  cawfed  it  to  be  carried  on  a  pike  through  the 
ftreets  of  Bagdad. 

Thus  the  hopes  of  Al  Moftanfer  were  entirely  fru- 
ftrated  ;  and  from  this  period  we  may  date  the  declen- 
fton  of  the  Egyptian  empire  under  the  caliphs.  Ihey 
had  made  therafelves  mailers  of  abnolt  all  Syria  ;  but 
no  fooncr  was  BalTaliri's  bad.iuccels  known,,  than  the 
younger  part  of  the  citizens  of  Aleppo  revolted,  and 
fet  up  Mahmud  AzzoMav.la,  who  immediately  laid 
iiege  to  the  citadel.  Al  Mottanfer  fent  a  powerful  ar- 
my againil  him,  which  Azzo'dawla  entirely  defeated, 
and  took  tlie  general  hirrd'elf  priloner  j  and  foon  after 
this,  he  made  himlcLf  raalter  both  of  the  city  and  cita- 
del, with  all  tlieir  dependencies.  In  his  new  domi- 
nions he  behaved  with  the  greateft  cruelty,  deftroying 
every  thing  with  fire  and  fword,  and  liiaking  frequent 
incurhons  into  the  neighbouring  provinces,  which  he 
treated  in  the  lame  manner. 

,  This  difalfer  wa^  foon  folloived  by  otiiers  ftill  more 
terrible.  In  1066,  a  famine  raged  over  all  Egypt  and 
Syiia,  with  fuch  fury,  that  dogs  and  cats  v/ere  fold  for 
four  or  five  Egyptian  dinars  each,  and  other  provifions 
ill  proportion.  Multitudes  of  people  died  in  Cairo  for 
ivant  of  food.  Nay,  fo  great  was  the  Icarcity,  that 
the  vizir  had  but  one  fervant  left  who  was  able  to  attend 
him  to  the  caliph's  palace,  and  to  whom  he  gave  the 
care  of  his  horfe  when  he  aUghted  at  the  gate.  But 
at  liis  return,,  he  was  furprifed  to  find  that  the  horfe 
had  been  carried  oft",  killed  and  eaten  by  the  famlftied 
people.  Of  this  he  complained  to  the  caliph  ;  who 
caufed  three  of  them  who  had  carried  off  the  horfe  to 
be  hanged.  Next  day,  however,  he  was  ftill  more  fur- 
prifed to  hear,  that  all  the  liefti  had  been  picked  oft"  the 
bones  of  the  three  unhappy  criminals,  fo  that  nothing 
but  the  fkeletons  were  left.  And  to  fuch  a.  degree  of 
mifery  ivere  the  inhabitants,  not  only  in  Cairo  but 
through  all  Egypt,  reduced,  that  the  carcafes  of  thofe 
who  died  were  fold  for  food  at  -a  great  price,  inftead 
of  being  buried.  All  this  time  the  caliph  Ihowed  the 
greateft  kindnefs  and  beneficence  towards  his  unhappy 
fubjecls ;  infomuch  tliat  cf  1 0,000  horfes,  mules,  and 
camels,  ^vhich  he  had  in  his  llables  when  the  famine  be- 
..J  gan,  he  had  only  three  left  when  it  was  removed. 
Invaded  by-  The  famine  was  followed  by  a  plague  ;  and  this  by 
the  Turks,  an  invafion  of  the  Turks  under  Abu  Ali  Al  Hafan 
Naferod'dawla,  the  very  general  who  had  been  fent  a- 
gainft  the  rebel  Azzo'dawla  and  defeated  by  him. 
He  began  with  befteging  the  caliph  in  his  o^vn  palace  j 
and  the  unhappy  prince,  being  in  no  condition  to  make 
refiftance,  was  obliged  to  buy  liimlelf  oiP  at  the  ex* 
pence  of  evei-y  thing  valuaijle  that  was  left  in  his  ex- 
haurted  capital  and  treaiury.  This,  ho'.vever,  did  not 
hinder  thofe  mercilefs  plunderers  from  ravaging  all 
the  Lower  Egypt  from  Cairo  to  Alexandria,  and  com- 
mitting th.e  moll  horrid  cruelties  through  that  ivhole 
tract. — This  happened  in  the  years  1067  and  1068  ; 
and  m  1069  and  1070,  there  happened  t^vo  other  re- 
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volts  in  Syria ;  fo  that  tliis  country  was  now  almoft 
entirely  loll. 

In  J  09  J  died  the  caliph  Al  Moftanfer,  having  reign- 
ed 6o  years  ;  and  was  luccceded  by  his  ion  Abul  Ka- 
fem,  lurnamed  Al  Moftali.  The  moft  rcmarkaljle 
tranfaclion  of  this  prince's  reign,  was  his  taking  the 
city  of  Jorufalem  from  the  Turks  in  1098;  but  thisji^rufa! 
fuccefs  wus  only  of  Ihort  duration  ;  for  it  was  the  lame"''*-*' 
year  taken  by  the  cruiaders. 

From  this  time  to  the  year  1 1 64,  the  Egyptian  hi— 
ftory  aft'ords  little  elle  than  an  account  of  the  intefline 
broils  and  contells  betiveen  the  vizirs  or  prime  mini- 
llers,  who  were  now  become  fo  powerful,  that  they 
had  in  a  great  mcafure  llripped  the  caliphs  of  their  ci- 
vil pou'er,  and  left  them  nothing  but  a  fliadow  of  fpi- 
ritual  dignity.  Thefe  contefts  at  laft  gave  occafion  to 
a  revolution,  by  which  the  race  of  Fatemite  caliphs  .\  revolu- 
was  totally  e.xtinguilhed.  This  revolution  was  accom-  ton  in  thr 
pliftied  in  the  foUomng  manner.  One  S/tawcr,  having ''■ingdom. 
overcome  all  his  competitors,  became  vizir  to  Al  A- 
ded,  the  eleventh  caliph  of  Egypt.  He  hadjiot  been 
long  in  polTellion  of  this  office,  when  Al  Dargam,  an 
officer  of  rank,  endeavoured  to  deprive  him  of  it. 
Both  parties  quickly  had  recourfe  to  armsj  and  a  battle^- 
enfued,  in  -ivhich  Shau-cr  was  defeated,  and  obUged 
to  fty  to  Nuroddin  prince  of  Syria,  by  whom  he  was 
gracioufly  received,  and  who  promiled  to  reinftate  liitn 
in  his  oftice  of  vizir.  .  As  an  inducement  to  Nuroddin 
to  aflill  him  more  poiverfully,  Sliaiver  told  him  that 
the  crufadcrs  had  landed  in  Egypt,  and  made  a  con- 
fiderable  progrefs  in  the  conqueft  of  it.  He  promifed 
alfo,  that,  in  cafe  he  was  reinlhated  in  his  office,  he 
would  pay  Nuroddin  annually  the  third  part  of  the  re- 
venues of  Egypt ;  and  would,  befides,  defray  the  whole, 
expence  of  the  expedition. 

As  Nuroddin  bore  an  implacable  hatred  to  the  Chri- 
ftians,  he  readily  undertook  an  expedition  agalnll  them, 
for  which  he  was  to  be.  fo  well  paid.  He  therefore 
fent  aa  army  into  Egypt  under  the  command  of  Shawer 
and  a  general  named  Afadoddin.  Dargam,  in  die  mean 
time,  had  cut  oft"  fo  many  generals  ^vhom  he  imagi- 
ned  favourable  to  Shawer's  intereft,  that  he  thereby 
weakened  the  m.ilitary  force  of  the  kingdom,  and  in  a 
great  meafure  deprived  himfelf  of  the  power  of  refift- 
ance. He  was  therefore  eafily  overthrown  by  Afa- 
doddin, and  Shawer  reinftated  in  the  oftice  of  vizir. 
The  faithlefs  minilfer,  however,  no  fooner  faw  himfelf 
firmly  eftablifhed  in  his  oftice,  than  he  reflifed  to  fulfil 
his  engagements  to  Nuroddin  by  paying  the  ftipulatcd 
fums.  Upon  this,  Afadoddin  feized  Pelufium  and  fome 
other  cities.  Shawer  then  entered  into  an  alliance  with 
the  crufaders,  and  Afadoddin  was  befieged  by  their  com- 
bined forces  in  Pelufium.  Nuroddin,  however,  having 
invaded  the  Chriftian  dominions  in  Syria,  and  taken  a 
ftrong  fortrefs  called  Harem,  Shawer  and  his  confede- 
rates thought  proper  to  heiuken  to  fome  terms  of  ac- 
commodation, and  Aladoddln  \vas  permitted  to  depart 
for  Syria. 

In  the  mean  time,  Nuroddin,  haviiig  (ubdued  the 
greateft  part  of  Syria  and  Mefopotamia,  refolved  to 
make  Shawer  feel  the  iveight  of  his  refentment  on 
account  of  his  perfidious  conduct.  He  therefore  fent 
back  Afadoddin  into  Egypt  witli  a  fufficient  force, 
to  compel  Shawer  to  fallil  his  engagements  :  but  this 
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tlie  vizir  took  care  to  do  before  the  arrival  of  AfaJod- 
din  ;  and  thus,  for  the  prefent,  avoided  the  danger. 
It  was  not  lon^,  however,  before  he  gave  Nurcxldin 
frelh  occafion  to  fend  this  general  againft  him.  lliat 
prince  had  now  driven  the  cruftders  almoft  entirely 
out  of  Syria,  but  was  greatly  alarmed  at  their  progrels 
in  Egypt ;  and  confequendy  offended  at  the  alliance 
wlrich  Shawer  had  concluded  «ith  them,  and  which 
he  Hill  perfilted  in  obierving.  This  treaty  was  alfo 
thought  to  be  contrived  on  purpofc  to  pre\'ent  Shawer 
from  being  able  to  fulfil  his  promile  to  Nuroddin,  of 
fending  him  annually  a  third  of  the  revenues  of  Egypt. 
Nuroddin  therefore  again  defpatched  Afadoddin  into 
Egypt,  in  the  year  1166,  isath  a  futhcient  force,  and 
attended  by  the  famous  Salahaddin,  or  Saiadin,  his 
own  nephew.  They  entered  the  kingdom  without  op- 
poiition,  and  totally  defeated  Shawer  and  the  crufa- 
ders.  They  next  made  themielves  mafters  of  Alex- 
andria j  and,  after  that,  overran  all  the  Upper  Eg)'pt, 
Saiadin  was  left  i\'ith  a  confiderable  garrifon  in  Alexan- 
dria •,  but  Afadoddin  was  no  fooncr  gone,  than  the 
crufaders  laid  ficge  to  that  city.  This  at  laif  obliged 
Afadoddin  to  returii  to  its  relief.  The  great  loflc-s  he 
had  fuftained  in  this  expedition  probably  occafioned 
his  agreeing  to  a  treaty  with  Shawer,  by  which  he 
engaged  to  retire  out  of  Egypt,  upon  being  paid  a 
lum  of  money. 

Afadoddin  was  no  fooner  gone,  than  Shawer  enter- 
ed into  a  frefli  treaty  ^nth  the  Franks.  By  this  new 
alliance  he  was  to  attack  Nuroddin  in  his  o%vn  domi- 
nion?, as  he  was  at  that  time  engaged  in  fuelling  fome 
revolters,  which  ivould  effeftually  prevent  his  fending 
any  more  forces  into  Egypt.  This  treaty  fo  provoked 
the  Syrian  prince,  that  he  refolved  to  fufpend  his  other 
conquelfs  for  fome  time,  and  exert  his  ^vhole  ftrength 
in  the  conqueft  of  Egypt. 

By  this  time  the  crufaders  had  reduced  Pelufmm, 
and  made  a  confiderable  progrefs  in  the  kingdom,  as 
well  as  in  fome  other  countries,  through  the  divifions 
which  reigned  among  the  Mahometan  princes.  In 
fuch  places  as  they  conquered,  thev  put  almoft  every 
body  to  the  fword,  Chriftians  as  well  as  Mahometans  ; 
felling  their  prilbners  for  flaves,  and  giving  up  the 
towns  to  be  plundered  by  tlie  foldicrs.  From  Pelu- 
fium  they  marched  to  Cairo  ;  which  was  then  in  no 
pofture  of  defence,  and  in  the  utmolf  confufion,  by 
reafon  of  the  divifions  which  reigned  in  it.  Shawer, 
therefore,  as  foon  as  he  heard  of  their  approach,  cau- 
fed  the  ancient  quarter  called  Mefr  to  be  fet  on  fire, 
and  the  inhabitants  to  retire  into  the  other  parts.  He 
nlfo  prevailed  upon  the  caliph  to  folicit  the  allillance 
of  Nuroddin  ;  which  the  latter  was  indeed  pretty  much 
Inclined  of  himfclf  to  grant,  as  it  gave  him  the  fairefl 
opportunity  he  could  have  wiihed  for,  both  of  dri\'ing 
the  crufaders  cut  of  Egypt,  and  of  feizing  the  king- 
dom to  himfelf.  For  this  purpofe  he  had  already  raifed 
an  army  of  6o,ooo  horfe  v.nder  his  general  Afadoddin  ; 
and,  on  the  receipt  of  Al  Aded's  metfage,  gave  them 
orders  to  fet  out  immediatelv.  The  crufaders  were 
now  arrived  at  Cairo  ;  and  had  fo  clofely  befieged  that 
place,  that  neither  Shawer  nor  the  caliph  knew  any 
thing  of  the  approach  of  the  Moflem  army  ■which  was 
hallening  to  their  relief.  The  vizir,  therefore,  find- 
ing it  impoffible  to  hoM  out  long  againll  the  enemy, 
had  recourfe  to  his  old  fubterfnge  of  treaties  and  high 
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promifes.     He  fent   the  enemy   100,000  -dinars,    and      Si^ 
promiled   them  900,000  more,  if  they  would  raife  the  ^~~>  '  '  "' 
iiege  ■,   which  they,   dreading  the   approach  of  Afadod- 
din, veiy  readily  accepted.         .  g^ 

The  army  of  Nuroddin  now  approached   the  capital  Thev  are 
by  hally  marches,   and  were   everyivbere  received  with  repulfed  l.y 
the  greatell  demonftratlons  of  joy.      Afadoddin,  on  his''''^  ^''™>' "'^ 

arrival  at  Cairo,  was   invited  by  Al  Aded  to  the  royal  ^'^'°<^^''^ 

,  ,,'  .-',.,  „  '.  ^    prmceof 

palace,  where  he  was  entertamed   m  the  niott  magnifi-  Datnafcus. 

cent  manner,  and  received  feveral  prefents  j  nor  were 
Sahidin  and  the  other  principal  otficers  lefs  magnificent- 
ly treated.  Shawer  alio,  conlcious  of  his  perfidious 
conduct,  was  no  lefs  afliduous  in  attending  punftually 
upon  him.  But  ha-ving  invited  the  general  and  fome 
others  to  an  entertainment,  he  had  formed  a  fcheme  of 
having  them  leized  and  murdered.  The  plot,  however, 
being  difcovered,  Shawer  himfelf  had  his  head  cut  off, 
and  Aladoddin  ivas  made  vizir  in  his  ilead.  He  did 
not,  however,  long  enjoy  his  new  dignity  •,  for  he  died 
two  months  and  five  days  after  his  inlialment,  being  Sahdin  be-  ' 
fucceeded  in  his  office  of  vizir  by  his  nephew  Sala-  comes  vizir 
din.  of  Egypt, 

The  new  vizir  was  the  youngeft  of  all  the  grandees 
^vho  afpired  to  that  office,  but  had  already  given  fome 
fignal  proofs  of  his  valour  and  conduct.  What  deter- 
mined the  caliph  to  prefer  him  to  all  the  reft  is  not 
kno\\Ti ;  but  it  is  certain  that  fome  of  them  were  highly 
difpleafed  with  his  promotion,  and  even  publicly  de- 
clared that  they  would  not  obey  him.  In  order  to  gain 
thefe  to  his  intereft,  therefore,  Saiadin  found  it  necef- 
fary  to  dillribute  among  them  part  of  the  vafl  treafures 
left  by  his  uncle  ;  by  which  means  he  foon  governed 
Egypt  without  controul,  as  had  been  cuftomary  with 
the  \izirs  for  fome  time  before.  Soon  after  his  being 
inllalled  into,the  office  of  vizir,  he  gave  a  total  defeat 
to  the  negroes  who  guarded  the  royal  palace,  and  had 
oppofed  his  eleflion  ;  by  which  means,  and  a  ftrong 
garrifon  he  had  placed  in  the  callle  of  Cairo,  his  power 
became  firmly  eftabhihed.  Though  he  had  not  the 
leaft  intention  of  continuing  in  his  allegiance  to  Nu- 
roddin, he  did  not  think  it  prudent  at  firft  to  declare 
himfelf.  He  fent  for  his  father,  however,  and  the  reft 
of  his  family,  who  were  in  Nuroddin's  dominions,  in 
order,  as  he  faid,  to  make  them  partakers  of  his  gran- 
deur and  happinefs.  Nuroddin  did  not  think  proper 
to  deny  this  requeft  ;  though,  being  already  jealous  of 
the  great  power  of  Saiadin,  he  infifted  that  his  family 
fhould  confider  him  only  as  one  of  Ids  generals  in  E- 

gypt- 

A  good  underftanding   fubfifted  between  Nuroddin 
and  Saiadin    for  fome  time,  which  did  not  a  little  con- 
tribute to  raife  the  credit  of  the  latter  with   the  Egyp- 
tians,     In    1 169,    Nuroddin   fent  him    orders  to  omit 
the  name  of  Al  Aded,  the  caliph  of  Egypt,   in  the  pu- 
blic prayers,  and  fubftitule  that  of  the  caliph  of  Bagdad 
in   its   place.     This  was  at  any  rate  a  dangerous  at- 
tempt ;   as  it  might  very  readily  produce  a  revolt  in  fa- 
vour of  Al  Aded  :  or  if  it  did  not,  it  gave  Saiadin  an 
opportunity  of  engroffing  even   that  fniall  remnant  of 
power  which  was   left  to  the  caliph.     Al  Aded,  how-        g, 
ever,  was  not  fenfible   of  his  difgrace  ;  for  he  was  on  Seizes  the 
his  deathbed,  and  paft   recovery,  when  Nuroddin's  or- fff^<^*"' 
ders  were  executed.      After  his  death,  Saiadin  feized  on  "''  '^'''•.'  ''- 
all  his  wealth  and  valuable  efFeits  ;  which  conlifted  of 
jeivels  of  prodigious  fizc,  fumptuoiis  fiirniture,  a  library 
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containing  lOD,coo  volumes,  &c.  Hi?  family  lie  caiifeJ 
to  be  clolely  confined  in  tlie  moll  private  and  retired 
part  of  the  palace  ;  and  either  manumitted  his  Haves, 
or  kept  tliem  for  himlelf,  or  Jilpoled  of  tliem  to 
others. 

Saladin  was  now  arnved  at  the  higiieft  pitch  of 
tvealth,  power,  and  grandeur.  He  was,  liowever,  ob- 
liged to  behave  ivitli  great  circumlpetUon  vnth  regard 
to  Nuroddin  :  wl'.o  llill  continued  to  treat  hlni  as  his 
vailal,  and  would  not  fufl'er  him  to  dilpute  the  leall  of 
his  commands.  He  relied  for  adxice  cliieHy  on  his  fa- 
ther Ayub ;  who  was  a  confummate  politician,  and 
very  ambitious  of  feeing  his  Ion  railed  to  the  throne  of 
Egypt.  He  therefore  adviled  .Saladin  to  continue  lled- 
faii  in  liis  relolutions;  and,  whilll  he  amuied  Nuroddin 
with  teigned  fubmiffion.s,  to  take  every  method  in  his 
power  to  iecure  hiralelf  in  the  polTefTion  of  fo  valuable 
a  kingdom.  Nuroddin  himlelf,  however,  was  too  great 
a  maltcr  in  the  art  of  diiTimulation  to  be  ealily  impofed 
on  by  others  •,  and  therefore,  though  he  pretended  to 
be  well  pleafcd  ^vith  Saladin's  condufl,  he  was  all  this 
time  railing  a  powerful  army,  with  which  he  w,is  fully 
determined  to  invade  Egypt  the  following  year.  But 
while  he  meditated  this  expedition,  he  was  feized  with 
a  quinfy  at  the  caftle  of  Damafcus,  w  hich  put  an  end 
to  his  life,  in  the  year  1 173. 

Saladin,  though  now  freed  from  the  apprehenfions 
of  fuch  a  formidable  enemv,  dared  not  venture  to  af- 
furae  the  title  of  Sovereii^i?,  while  he  faw  the  fuccelTor 
ot  Nuroddin  at  the  head  of  a  very  powerfiil  armv,  and 
no  lels  defirous  than  able  to  difpoflefs  him.  For  this 
reafon  his  firil  care  was  to  fccure  to  himfelf  an  afylum, 
in  cafe  he  Ihould  be  obliged  to  leave  Egypt  altogether. 
For  this  purpofe  he  chofe  the  kingdom  t)f  NuBia  ;  but 
having  riefpatched  his  brother  Malek  Turanfliah  thi- 
ther, at  the  head  of  a  confiderable  army,  the  latter 
was  lo  much  llruck  with  the  lierility  and  deiolate  ap- 
pearance of  the  country,  that  he  returned  without  at- 
tempting any  thing.  Saladin  theu  fent  his  brother  into 
Arabia  Felix,  in  order  to  fubdue  that  country,  ivhich 
had  been  for  fume  time  held  by  Abd;Jnabi  an  Arabian 
princei  Malek  entered  the  country  without  oppofi- 
tion  ;  and  having  brought  Abdalnabi  to  a  general  ac- 
tion, entirely  defeated  him,  took  him  piifoner,  and 
threw  him  into  irons.  He  then  overran  and  reduced 
under  fubjec5Hon  to  Saladin  great  part  of  the  countrv, 
taking  no  fewer  than  80  caftles  or  fortrefles  of  confi- 
derable ftrength. 

After  this  good  fortune,  Saladin,  noiv  fure  of  a  con- 
venient place  of  refuge  in  cafe  of  any  misfoi-tunc,  af- 
fumed  the  title  of  Sultan  or  fovereign  of  Egypt  ;  and 
was  acknowledged  as  fuch  by  the  greater  part  of  the 
ftates.  The  zeal  of  the  Egyptians  for  the  Fatemite 
caliphs,  however,  foon  produced  a  rebellion.  One  yll 
Kan%,  or  Kan-'zanaddo-xla,  governor  of  a  city  in  Upper 
Egypt,  affembled  a  great  army  of  blacks,  or  rather 
fwanhy  natives  ;  and  marching  direclly  into  the  lower 
country,  was  there  jomed  by  great  numbers  of  other 
Egyptians.  Againft  them  Saladin  defpatched  his  bro- 
ther Malek,  who  foon  defeated  and  entirely  difperfed 
them.  This,  however,  did  not  prevent  another  infur- 
xeftion  under  an  impoftor,  who  pretended  to  be  David 
the  fon  of  Al  Aded  the  laft  Fatemite  caliph,  and  had 
collefted  a  body  of  100,000  men.  But  before  thefe 
iud  time  to  do  any  great  damage,  they  were  furprifed 
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by  the   fultan's  forcc-s,   and  entirely  defeated^     Ai-ovf     ^eyf  r 
3 CO  wer-i  publicly  hanged,  and  a  vaft  niunber  perilhcd""^      >'~ 
in  llie  field,    infomuch    tliat  it  was  thought    icarcc  a 
fourth  part  of  the  whole  ijody  efcaped. 

About  this  time  Saladin  gained  a  confuler.ablc  ad- 
vantage over  the  cruladers,  commanded  by  William  \\. 
king  of  Sicily.  Tliat  prince  had  invaded  Egypt  with 
a  numerous  fleet  and  anny,  with  which  he  laid  clofe 
ficge  to  Ale.xandria  both  by  fea  and  land.  S.iladin, 
however,  marched  to  the  relief  of  the  city  with  fuch 
furpriling  expedition,  that  the  crufaders  were  feized 
with  a  Hidden  panic,  and  lied  with  tiie  utmoll  precipi- 
tation, leaving  all  their  military  engines,  ftorcs,  and 
baggage  behind.  g.- 

In  the  year  1 175,  the  inhabitants  of  Damafcus  beg-5alaiim 
ged  ol  Saladin  to  accept  the  fovereignty  of  that  city  made  10 
and  its  dependencies-,  being  jealous  of  the  miniller,''^''-^""' 
who  had  the  tuition  of  the  reigning  prince,  and  who 
governed  all  with  an  abfolute  fway.  The  application 
was  no  fooner  made,  than  the  fultan  fct  out  witli  the 
utmoll:  celerity  to  Damafcu^s,  at  the  head  of  a  choll-n 
detachment  of  700  horfe.  Having  fettled  his  affairs  in- 
that  city,  he  appointed  his  brother  Saif  Al  Illani  go- 
vernor oi  it  ;  and  fet  out  for  Hems,  to  which  he  imme- 
diately laid  liege.  Having  made  himlelf  mailer  of  this 
place,  he  then  proceeded  to  Hamah.  The  city  very 
foon  lurrendercd,  but  the  citadel  held  out  for  fome  time. 
Saladin  pretended  that  he  accepted  the  fovereignty  of 
Damalcus  and  the  other  places  he  had  conquered,  only 
as  deputy  to  Al  Malek  Al  Saleh,  tlie  liiccelTor  of  Nu- 
roddin, and  ivho  was  then  under  age  ;  and  that  he  was 
defirous  of  fending  Azzoddin,  who  commanded  in  the 
citadel,  with  a  letter  to  Aleppo,  where  the  young  prince 
relided.  This  fo  pleafed  Azzoddin,  that  he  took  the 
oath  of  fidelity  to  Saladin,  and  immediately  fet  out 
iMth  the  fukan's  letter.  He  liad  not,  ho\vever,  been 
long  at  Aleppo  before  he  was  by  the  minifter's  orders 
thrown  ftito  prilon  ;  upon  which  his  brother,  who  had- 
been  appointed  governor  of  the  citadel  Kamah  in  his 
abfcnce,  deln'ered  it  up  to  Saladin  without  further  ce- 
remony. The  fultan  then  marched  to  Aleppo,  with 
a  delign  to  reduce  it  ;  but,  being  ^dgcroufly  repulfed 
in  feveral  attacks,  he  was  at  lafl  obliged  to  abandon  the 
enterprife.  At  the  fame  time,  Karafchlegin,  Al  Ma- 
Jek's  mitiiller  or  vizir,  hired  the  chief  of  the  Eatanills, 
or  Aflaflins  *,  to  murder  him.  Several  attempts  Vvere  *  See  AJfaJ. 
made  in  confequence  of  this  application  5  but  all  ofy'i. 
them,  happily  for  Saladin,  mifcarried. 

After  railing  the  fiege  of  Aleppo,  Saladin  returned 
to  Hems,  -ivhich  place  the  crufaders  had  inverted.  Oa 
his  approach,  however,  they  thought  proper  to  retire  j 
after  which,  the  fultan  made  himfelf  mailer  of  the 
ftrong  caftle  belonging  to  that  place,  which  before 
he  had  not  been  able  to  reduce.  This  was  foon  fol- 
lowed by  the  reduclion  of  Baalbec  :  and  thefc  rapid 
conquefls  fo  alarmed  the  Toiniflers  of  Al  Malek,  that, 
entering  into  a  combination  with  fome  of  the  neigh- 
bouring princes,  they  raifed  a  formidable  army,  with  „, 
which  they  deligned  to  crufh  the  fultan  .at  once.  Sa- Defeat!  hu 
ladin,  fearing  the  event  of  a  war,  offered  to  cetlc  Hemscncmie;. 
and  Hamah  to  Al  Malek,  and  govern  Damafcus  only 
as  his  lieutenant  :  but  thefe  terms  being  rejefled,  a 
battle  enfued  •,  in  which  the  allied  army  was  utterly  de- 
feated, .ind  the  fhattered  remains  of  it  (hut  up  in  the 
c:'-y   of  Aleppo.     This  produced  a   treaty,  by  which 
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Saliidiu  was  left  mnfter  of  all  Syria,   excepting  only  the 
city  of  Aleppo  and  the  territory  belonging  to  it. 

In  1 175  Saladin  returned  from  the  conquell  of  Syria, 
and  made  his  triumphal  entry  into  Cairo.  Here,  hav- 
ing refled  himfelf  and  his  troops  for  fome  time,  he 
began  to  encompafs  the  city  with  a  wall  ig.ooo  cubits 
in  lenoth,  but  which  he  did  not  live  to  finilh.  Next 
year  he  led  a  very  numerous  army  into  Palelline  a- 
j;ainfl  the  crufaders.  But  here  his  ufual  good  fortune 
failed  him.  His  army  was  entirely  defeated.  Forty 
thoufand  of  his  men  were  left  dead  on  the  field  ;  and 
the  reft  tied  with  fo  much  precipitation,  that,  lia^ang 
no  towns  in  the  neighbourhood  where  they  could  ihel- 
te*  themfeh'es,  they  traverfed  the  vaft  defert  between 
Paleftine  and  Egypt,  and  fcarce  flopped  till  they 
reached  the  capital  itlelf.  The  greatell  part  of  the 
army  by  this  means  perifhed ;  and  as  no  water  was  to 
be  had  in  the  defert  above  racntioned,  almoft  all  the 
beads  died  of  thirlt  before  the  fugitives  arrived  on  the 
confines  of  Egypt.  Saladin  himfelf  feemed  to  have 
been  greatly  intimidated  ;  for  in  a  letter  to  his  brother 
Al  Malek,  he  told  him,  that  "  he  ^vas  more  than  once 
in  the  moll:  imminent  danger  •,  and  that  God,  as  he  ap- 
prehended, had  delivered  him  from  thence,  in  order  to 
Teferve  him  for  the  execution  of  fome  grand  and  im- 
portant deiign." 

In  the  year  1 182,  the  fultan  fet  out  on  an  expedi- 
tion to  Syria  witli  a  formidable  army,  am.idft  the  ac- 
clamations and  good  wiflies  of  the  people.  He  was, 
however,  repulfed  with  lofs  both  before  Aleppo  and 
Al  Mawfel,  after  having  fpent  much  time  and  labour 
in  befieging  thefe  two  important  places. 

In  the  mean  time,  a  moft  poiverful  fleet  of  Euro- 
pean fhips  appeared  on  the  Red  fea,  which  threatened 
the  cities  of  Mecca  and  Medina  with  the  utmoll  dan- 
ger. The  news  of  this  armament  no  fooner  reach- 
ed Cairo,  than  Abu  Beer,  Saladin's  brother,  who  had 
been  left  viceroy  in  the  fultan's  abfence,  caufed  an- 
■other  to  be  fitted  out  with  all  fpeed  under  the  com- 
mand of  Lulu,  a  brave  and  experienced  officer,  who 
<juickly  came  up  with  them,  and  a  dreadful  engage- 
ment cnfued.  The  Chriftians  were  defeated  after 
an  obftinate  refiftance,  and  all  the  prifoners  butchered 
in  cold  blood.  This  proved  fuch  a  terrible  blow  to 
the  Europeans,  that  they  never  more  ventured  on  a 
like  attempt. 
Saladin's  In  1 1 83,   Saladiri  cowimied  to  extend  his  conquefls. 

rspid  con-  The  city  of  Amida  in  Mefopotamia  furrcndered  to  him 
quells.  ]n  eight  days  •,  after  which,  being  provoked  by  fome 
violences  committed  by  the  prince  of  Aleppo,  he  re- 
•folved  at  all  events  to  make  himfelf  mafter  of  that 
•  place.  He  was  now  attended  with  better  fuccefs  than 
formerly  5  for  as  his  army  was  very  numerous,  and  he 
puflied  on  the  fiege  with  the  utmoll  vigour,  Ama- 
doddin  the  prince  capitulated,  upon  condition  of  being 
allowed  to  poflefs  certain  cities  in  Mefopotamia  \vhich 
had  formerly  belonged  to  him,  and  being  ready  to  at- 
tend the  fultan  on  whatever  expedition  he  pleafed.  Af- 
ter the  conquert  of  Aleppo,  Saladin  took  three  other 
cities,  and  then  marched  againft  his  old  enemies  the 
crufaders.  Having  fent  out  a  party  to  reconnoitre  the 
enemy,  thty  fell  in  with  a  conUderable  detachment  of 
Chriftians  ;  whom  they  cafily  defeated,  taking  about 
100  prifoners,  with  the  lofs  of  only  a  fingle  man  on 
their  fide.     The  fultan,  animated  by  this  firli;  inflance 
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of  fuccefs,  drew  up  his  forces  in  order  of  battle, 
and  advanced  againfl  the  crufaders,  who  had  aflem- 
hled  their  whole  army  at  Sepphoris  in  G-ulilee.  Ori 
viewing  the  fultan's  troops,  however,  and  perceiving 
them  to  be  greatly  fuperior  in  l^rength  to  what  they 
had  at  firft  apprehended,  they  thought  proper  to  de- 
cline an  engagement,  nor  could  Saladin  with  all  his 
{kill  force  them  to  it.  But  though  it  was  found  im- 
poflible  to  bring  the  crufaders  to  a  decifive  engage- 
ment, Saladin  found  means  to  harafs  them,  great- 
ly, and  dellroyed  great  numbers  of  their  men.  He 
carried  oft  alfo  many  prifoners,  difmar.tled  three 
of  their  ftrongcft  cities,  laid  walle  their  territories, 
and  concluded  the  campaign  with  taking  another  ftrong 
to\\-n. 

For  three  years  Saladin  continued  to  gain  ground  on  Chriftians 
the  crufaders,  yet  without  any  decifive  advantage  ;  but  totally  de^ 
in  1 1 87,  the  fortune  of  war  was  remarkably  unfavour-''^'"^'^' 
able  to  them.  The  Chrillians  now  found  tliemfelves 
obliged  to  venture  a  battle,  by  reafon  of  the  cruel 
ravages  committed  in  their  territories  by  Saladin,  and 
by  reafon  of  the  encroachments  he  daily  made  on 
them.  Both  armies  therefore  being  refolved  to  exert 
their  utmoft  efforts,  a  moft  fierce  and  bloody  battle 
enfued.  Night  prevented  victory  from  declaring  on 
either  fide,  and  the  fight  was  renewed  with  equal  ob« 
flinacy  next  day.  The  \iftory  was  ftill  left  undecided  j 
but  the  third  day  the  fultan's  men  finding  themfelves 
furrounded  by  the  enemy  on  all  fides  but  one,  and 
there  alfo  hemmed  in  by  the  river  Jordan,  fo  that  there 
was  no  room  to  fly,  fought  like  men  in  defpair,  and 
at  laft  gained  a  moll  complete  viftory.  Vaft  nimibers 
of  the  Chrillians  perifhed  on  the  field.  A  large  body 
found  means  to  retire  in  fafety  to  the  top  of  a  neigh- 
bouring hill  covered  with  wood  ;  but  being  furrounded 
by  Saladin's  troops,  who  fet  fire  to  the  wood,  they 
were  all  obliged  to  furrender  at  difcretion.  Some  of 
them  ^vere  butchered  by  their  enemies  as  foon  as  they 
delivered  themfelves  into  their  hands,  and  others  thrown 
into  irons.      Among  the  latter  were  the  king  of  Jeru-  ' 

falem  himfelf,  Arnold  prince  of  Al  Shawbec  and  Al 
Carac,  the  mailers  of  the  Templars  and  Hofpitalers, 
with  almoll  the  whole  body  of  the  latter.  So  great 
was  the  conllemation  of  the  Chrillians  on  this  occafion, 
that  one  of  Saladin's  men  is  faid  to  have  taken  30  of 
them  prifoners,  and  tied  them  together  ivith  the  cord 
of  his  tent,  to  prevent  them  from  making  their  efcape, 
'I'he  mailers  of  the  Templars  and  Hofpitalers,  ivith  the 
knights  adling  imder  them,  were  no  fooner  brought 
into  Saladin's  prefence,  than  he  ordered  them  all  to  be 
cut  in  pieces.  He  called  them  JlffaJJins  or  BataniJIs; 
and  had  been  wont  to  pay  50  dinars  for  the  head  of 
every  Templar  or  Hoipitaler  that  ^vas  brought  him. 
After  the  engagement,  Saladin  feated  himfelf  in  a 
magnificent  tent,  placing  the  king  of  Jerufalcra  on  his 
right  hand,  and  Arnold  prince  of  Al  Shawbec  and  Al 
Carac  on  liis  left.  Then  he  drank  to  the  former,  who 
was  at  that  time  ready  to  expire  with  thirll,   and   at  ; 

the  fame  time  offered  him  a  cup  of  fnow  tvater.     This  ' 

was  thankfully  received  •,  and  the  king  immediately 
drank  to  the  prince  of  Al  Carac,  who  lat  near  him. 
But  here  Saladin  interrupted  him  with  forae  warmth: 
"  I  will  not  (lays  he)  fuffer  this  curfed  rogue  to  drink  ; 
as  that,  according  to  the  laudable  and  generous  ctiftom 
of  the  Arabs,  -would  fecure  to  him  liis  life."     Then, 
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ds  the  prince,   he   reproached  him  u-itli      iUdor  made  the  following  fpecch 
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turning  toiv 

liavir.g  uudertakert  the  expedition  while  in  alliance  ^vith 
himfelf,  with  having  intercepted  an  Egyptian  caravan 
in  the  time  of  profound  peace,  and  nialTacring  tlie 
people  of  v.-hich  it  was  compofed,  ike.  Notvvithlland- 
ing  all  this,  he  told  him,  he  ivould  grant  him  his  life, 
if  he  would  embrace  Mahometanifm.  This  condition, 
however,"  was  refufed  ;  and  the  fultan,  -(vith  one  ftioke 
of  his  fcimitar,  cut  off  the  prince's  head.  This  great- 
ly terrified  the  king  of  Jerufalem  ;  but  Saladin  allured 
him  he  had  nothing  to  fear,  and  tliat  Arnold  had 
brought  on  himfelf  a  violent  death  by  his  want  of  com- 
mon honefty. 

The  crufaders  being  thus  totally  defeated  and  dif- 
perfed,  Saladin  next  laid  fiege  to  Tiberias,  which  ca- 
pitulated in  a  Ihort  time.  From  thence  he  marched 
towards  Acca  or  Ptolemais,  ivhich  likewife  furrendered 
after  a  fliort  fiege.  Here  he  found  4000  Mahometan 
prifoners  in  chains,  whom  he  immediately  releafed. 
As  the  inhabitants  enjoyed  at  preftnt  a  very  extenfive 
trade,  the  place  being  full  of  merchants,  he  found  there 
not  only  vaft  fums  of  money,  but  like\vifc  a  great  va- 
riety of  wares  exceedingly  valuable,  all  which  he  feized 
and  applied  to  his  own  ufe.  About  the  fame  time 
his  brother  Al  Malec  attacked  and  took  a  \ery  iirong 
fortrefs  in  the  neighbourhood ;  after  \vhich  the  lultan 
divided  his  array  into  three  bodies,  that  he  might  with 
the  greater  facility  overrun  tlie  territories  of  the 
Chriilians.  Thus,  in  a  very  fliort  time,  he  made  him- 
felf mafler  of  Neapolis,  Ciefarea,  Sepphoris,  and  other 
cities  in  the  neighbourhood  of  Ptolemais,  where  his 
foldiers  found  only  women  and  children,  the  men  hav- 
ing been  all  killed  or  taken  prifoners.  His  next 
conqueft  was  Joppa,  which  was  taken  by  florm  after  a 
vigorous  refiftancei  Every  thing  being  then  fettled, 
and  a  diftribution  made  of  the  fpoils  and  captives,  Sa- 
ladin marched  in  perfon  againlf  Tebrien,  a  flrong  for- 
trefs in  the  neighbourhood  of  Sidon  ;  which  \vas  taken 
by  affault,  after  it  had  fuftained  a  fiege  of  fix  days. 
No  fooner  ^vas  he  mailer  of  this  place,  than  he  ordered 
the  fortrefs  to  be  razed,  and  the  garrilbn  put  to  the 
fu'ord.  From  Tebrien  the  vidoiious  lultan  proceeded 
to  Sidon  itfelf  j  which,  being  defertcd  by  its  prince, 
furrendered  almofl  on  the  firft  fummons.  Berytus 
was  next  invelfed,  and  furrendered  in  feven  days.  A- 
mong  the  prifoners  Saladin  found  in  this  place  the 
prince  of  a  territory  called  Hobei/,  who  by  way  of  ran- 
fom  delivered  up  his  dominions  to  him,  and  was  of 
confequence  releafed.  About  the  fame  time,  a  Chri- 
llian  Ihip,  in  which  ^vas  a  nobleman  of  great  courage 
and  experience  in  war,  arrived  at  the  harbour  of  Pto- 
lemais, not  knowing  that  it  was  in  the  hands  of  Sala- 
din. The  governor  might  cafily  have  fecured  the 
veflel  ;  but  neglefting  the  opportunity,  flie  efcaped 
to  Tyre,  where  the  above-mentioned  nobleman,  toge- 
tlier  with  the  prince  of  Hobeil,  contributed  not  a  little 
to  retrieve  the  affairs  of  the  Chrilfians,  and  enable  them 
to  make  a  (land  for  four  years  after. 

Saladin  in  the  mean  time  went  on  with  his  con- 
quefts.  Having  made  himfelf  mailer  of  Afcalon  after 
a  fiege  of  14  days,  he  next  invefted  Jerufalem.  The 
garrilon  was  numerous,  and  made  an  obllinate  defence  •, 
but  S  ladin  having  at  laft  made  a  breacli  in  the  walls 
by  fapping,  the  befieged  defired  to  capitulate.  This 
was  at  firft  refufed  :  upon  -(vhlch  the  Chrillian  ambaf- 
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"  If  that  be  the  cafe,  EKVpf. 
knowy  O  fultan,  that  we  who  arc  extremely  numerous,  ''"" 
and  have  been  rcftrained  from  fighting  like  men  in  de- 
fpair  only  by  the  hopes  of  an  honourable  capitulation, 
will  kill  all  our  wives  and  children,  commit  all  our 
wealth  and  valuable  effc(5ls  to  the  flames,  maflfacre  5000 
prifoners  uo^v  in  our  hands,  leave  not  a  fingle  bead  of 
burden  or  animal  of  any  kind  belonging  to  us  alive, 
and  level  with  the  ground  the  rock  you  elleem  facred, 
together  with  the  temple  Al  Akfa.  After  this  we  will 
fally  out  upon  you  in  a  body ;  and  doubt  not  but  wc 
fliali  either  cut  to  pieces  a  much  greater  number  of  you 
than  we  are,  or  force  you  to  abandon  the  fiege."  This 
defperate  fpeech  had  fuch  an  efteiEl  upon  Saladin,  that 
he  immediately  called  a  council  of  war,  at  which  all  the 
general  officers  declared,  that  it  would  be  moll  proper 
to  allow  the  Chriilians  to  depart  unmolefted.  The  ful- 
tan therefore  allowed  them  to  march  out  freely  and  le- 
curely  with  their  wives,  children,  and  effefts  j  after 
which  he  received  ten  dinars  from  every  man  capable  of 
paying  that  fum,  five  from  every  woman,  and  two  from 
every  young  perfon  under  age.  For  the  poor  who  were 
not  aljle  to  pay  any  thing,  the  reft  of  the  inhabitants 
railed  the  fam  of  30,000  dinars. 

Moll  of  the  inhabitants  of  Jerufalem  were  efcorted 
by  a  detachment  of  Saladin's  troops  to  Tyre  ;  and  foon 
after,  he  advanced  with  his  army  againll  that  place* 
As  the  port  was  blocked  up  by  a  fquadron  of  five  men 
ot  Avar,  Saladin  imagined  that  he  Ihould  eafily  become 
mailer  of  it.  But  in  this  he  found  himfelf  millakcn. 
For,  one  morning  by  break  of  day,  a  Chrillian  fleet  fell 
upon  his  fquadron,  and  entirely  defeated  it ;  nor  did  a 
fingle  veflel  efcape  their  purfuit.  A  confiderable  mmi- 
ber  of  the  Mahometans  threw  themfelves  into  the  fea 
during  the  engagement  •,  mofl  of  whom  were  drowned, 
though  fome  fe\v  efcaped.  About  the  fame  time  Sala- 
din himfelf  Kas  vigoroufly  repulfed  by  land ;  fo  that, 
after  calling  a  council  of  war,  it  was  thought  proper 
to  ralfe  the  fiege. 

In  1 1 88,  Saladin,  though  his  conquefts  were  not  fo 
rapid  and  confiderable  as  hitherto,  continued  ftill  fupe- 
rior  to  his  enemies.  He  reduced  the  city  of  Laodicei 
and  fome  others,  together  with  many  llrong  caflles  ; 
but  met  alfo  with  feveral  repulfes.  At  laft  he  took  the 
road  to  Antioch  ;  and  having  reduced  all  the  fortrelTes 
that  lay  in  his  way,  many  of  which  had  been  deemed 
impregnable,  Bohemond  prince  of  Antioch  was  fo  much 
intimidated,  that  he  dcfired  a  truce  for  feven  or  eight 
months.  This  Saladin  found  himfelf  obliged  to  com- 
ply Avith,  on  account  of  the  prodigious  fatigues  his  men 
had  fuilained,  and  becaufe  his  auxiliaries  now  demand- 
ed leave  to  return  home.  „, 

All  thefe   heavy  lofles  of  the   Chriilians,   however, Crufadere 
proved  in  fome  refpeils  an  advantage,  as  they  were  thus '•■"  eve 
obliged  to  lay  afide  their  animolities,  which  had  origi-"''5"  "'" 
nally  proved  the  ruin  of  their  aftairs.     Thofe  who  had 
defended  Jerufalem,   and   moft   of  the    other   fortreffes 
taken  by  Saladin,    having  retreated  to  Tyre,  formed 
there  a  very  numerous  body.     This  proved  the  means 
of  preferving  that  city,  and  alfo  of  re-eftabliflling  their 
affairs  for  the  prefent.     For,   having  received  powerful 
fuccours  from  Europe,  they  were  enabled  in  1189  to 
take  the  field  with  30,000  foot  and  '2000  horfe.    Their 
firft    attempt    was   upon  Altxandrttta ;    from   \vhencc 
they  dillodged  a  ftrong  party  of  Mahometans,  and  made 
4  H  themfelves 
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to.,"niieivc3  mafters  of  the  place  with  very  iittle  lofs. 
They  next  laid  fiege  to  Ptolemais ;  of  which  Saladin 
had  no  fooner  received  iiitelligcnce,  than  he  marched  to 
the  relief  of  the  place.  After  feveral  ikirmilhes  with 
various  fuccefs,  a  general  engagenieut  cnfued,  in  which 
Saladin  was  defeated  with  the  lofs  of  10,000  men. 
This  enabled  the  Chriftians  to  carr)'  on  the  fiege  of 
Ptolemais  with  greater  vigour  •,  which  place,  however, 
they  ivere  not  able  to  reduce  for  the  fpace  of  two 
years. 

This  year  the  fultan  was  greatly  alarmed  by  an  ac- 
count that  the  emperor  of  Germany  was  advancing  to 
Cor.ftantinople  with  an  army  of  260,000  men,  in  order 
to  alhil  the  other  crufaders.  This  prodigious  arma- 
ment, however,  came  to  nothing.  The  multitude  was 
il)  reduced  with  ficknefs,  famhie,  and  latiguCj  that  fcarce 
1000  of  them  reached  the  camp  before  Ptolemais.  The 
ilege  of  that  city  was  continued,  though  with  bad  fuc- 
cefs  on  the  part  of  the  Chriftians.  They  were  repulfed 
in  all  their  attacks,  their  engines  were  burnt  with 
naphtha,  and  the  befieged  always  received  fupplies  of 
provillons  in  fpite  of  the  utmoft  efforts  of  the  beiiegers  ; 
at  the  fame  time  that  a  dreadfal  famine  and  peftilencc 
raged  in  the  Chriftian  camp,  which  fometimes  carried 
oft'  200  people  a-day. 

In  1 191,  the  Ch'iflians  received  powerful  fuccours 
from  Europe.  Philip  II.  of  France,  and  Richard  I. 
of  England  (from  his  great  courage  furnamcd  Caur  de 
Lion)  arrived  at  the  camp  before  Ptolemais.  The  lat- 
ter was  efteemcd  the  braveft  and  moft  cnterprifing  of 
all  the  generals  the  crufaders  had  ;  and  the  fpirits  of 
his  foldiers  were  greatly  elated  by  the  thonghts  of  ail- 
ing under  fuch  an  experienced  commander.  Soon  af- 
ter his  arrival,  the  Englilh  funk  a  Mahometan  ftiip  of 
T'aft  fize,  having  on  board  6  ^o  foldiers,  a  great  quantity 
of  arms  and  pro\-iuons,  going  from  Berytiis  to  Ptole- 
mais. Of  the  foldiers  and  failors  who  TKi\igated  this 
vefTel,  only  a  fingle  perfon  efcaped  ;  \vho  being  taken 
prifoner  by  the  Englilh,  was  defpatched  to  the  fultan 
%vith  the  news  of  the  difafter.  The  befieged  ftill  de- 
fended themfelves  ivitli  the  greateft  refolution  •,  and 
the  king  of  England  happening  to  fall  fick,  the  ope- 
rations of  the  befiegers  were  confiderably  delayed.  On 
his  recovery,  however,  the  attacks  were  renewed  with 
fuch  fury,  that  the  place  was  every  moment  in  danger 
of  being  taken  by  afiault.  This  induced  them  to  fend 
a  letter  to  Saladin,  informing  him,  that  if  they  did 
not  receive  fuccoiirs  the  very  next  day,  they  would  be 
obliged  to  fubmit.  As  this  town  was  the  fultan's 
principal  magazine  of  arms,  he  was  greatly  aifefled 
with  the  account  of  their  diftrefs,  el'pecially  as  he 
found  it  impoflible  to  relieve  them.  The  inhabitants, 
therefore,  found  themfelves  under  a  neceftity  of  fur- 
rendering  the  place.  One  of  the  terms  of  the  capitu- 
lation was,  that  the  crufaders  ftiould  receive  a  very 
confiderable  fum  of  money  from  Saladin,  in  confe- 
quence  of  their  delivering  up  the  Mahometan  prifoners 
they  had  in  their  hands.  This  article  Saladin  refufed 
to  comply  with ;  and,  in  confequence  of  his  rcfufal, 
Richard  caufed  3000  of  thcfe  unfortunate,  men  to  be 
fiaughtered  at  once. 

After  the  reduction  of  Ptolemais,  the  king  of  Eng- 
land, now  made  generaliftimo  of  the  crufaders,  took  the 
road  to  Afcalon,  in  order  to  befiege  that  place;  after 
which,  he  btended  to  make  an  attempt  upon  JerufaUm 
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ilfelf.     Saladin  propofed  to  intercept  hii  pafflige,  and     Ejin*. 

placed  himfelf  in  the  way  with   an   army  of  300,000  '~~~'' ' 

men.     On  this  occafion  was  fought  one  of  the  greateft,    ,'^ 

battles  of  that  age.      Saladin  was  totally  defeated,  with  i^j;.,^        "  ' 

the  lofs  of  40,000  men;  and  Alcalon  loon  fell  into  the 

hands  of  the  crufaders.      Other  ficges  were  afterwards 

carried  on  with  iucccfs,  and  Richard  even  ;>pproached 

within  fight  of  Jerulalera,  when  he  found,  that  by  rea- 

fon  of  the  weakened  ftate  of  his  army,  and  t!;e  divifions 

which  prevailed  among  the  otFicers  who  commanded  it, 

he  ftiould  be  under  the  necefllty  of  concluding  a  truce 

with   the   fultan.     This  was  accordingly  done   in   the 

year  1192;  the  term  was,  three  years,   three  months, 

three  weeks,  three  days,  and  three  hours  ;   foon  after 

which  the  king  of  England  fct  out  on  his  return  to  his 

own  dominions. 

In  I  193  Saladin  died,  to  the  inexpreflible  grief  of 
all  true  Mahometans,  who  held  him  in  the  utmoft  ve- 
neration. His  dominions  in  Syria  and  Paleftine  were 
ftiared  _out  among  his  children  and  relations  into  many 
petty  principalities.  His  fon  Othman  fucceeded  to 
the  crown  of  Egypt  :  but  as  none  of  his  fuccelTors 
poffefled  the  enterprifing  genius  of  Saladin,  the  hillory 
from   that   time   till  the  year  1 250  aft'ords  nothing  re-  5 

markable.      At  this  time  the  reigning  fultan  Malek  AllVIsmloiik-j 
Salek  ivas  dethroned  and  fiain  by  the  Mamelucs  or  Afo/;/- ''<■<:  cme  I 

/outs,  as  they  are  called,  a  kind  of  mercenary  foldiers ™^'''^"  °f 
who  ferved  under  him.  In  confequence  of  this  revolu-  SJP 
tion,  the  Mamlouks  became  mafters  of  Egypt,  and 
chofe  a  fidtan  from  among  themfelves. — Thefe  Mam- 
louks are  thought  to  have  been  young  Turks  or  Tar- 
tars, fold  to  private  perfons  by  the  merchants,  from 
^vhom  they  were  bought  by  the  fultan,  educated  at  his 
expcnce,  and  employed  to  defend  the  maritime  places 
of  the  kingdom.  The  reafon  of  this  inftitution  origi- 
nally was,  that  the  native  Egyptians  were  become  fo 
cowardly,  treacherous,  and  efteminate,  from  a  long 
courfe  of  llavery,  that  they  were  unfit  for  arms.  The 
Mamlouks,  on  the  contrary,  made  moft  excellent  lol- 
diers ;  for  ha\ing  no  friends  but  amongft  their  owni  corps, 
they  turned  all  their  thoughts  to  their  own  profefllon. 
According  to  M.  Volney,  they  came  originally  from  .^^.^'j^^  ^ 
Mount  Caucafus,  and  are  diftinguilhed  by  the  flaxen  tiieuu 
colour  of  their  hair.  Here  they  were  found  by  the 
crufaders,  and  were  by  them  called  Mamelucs,  or  more 
correftly  Mam/outf.  The  expedition  of  the  Tartars  in 
in  I  227  proved  indireftly  the  means  of  introducing  them 
into  Egypt.  Thefe  horrible  conquerors,  having  flaugh- 
tered  and  maflacred  tiU  they  were  weary,  brought  along 
with  them  an  immenfe  number  of  flaves  of  both  fcxes, 
with  whom  they  filled  all  the  markets  in  Afia.  The 
Turks,  taking  advantage  of  the  opportunity,  purchafed 
about  I  ;,oco  young  men,  whom  they  bred  up  in  the 
profeflion  of  arras,  in  which  they  foon  attained  to  great 
perfeftion  ;  but  becoming  mutinous,  like  the  Roman 
pretorian  bands,  they  turned  their  arms  againft  their 
mafters,  and  in  i  250  depofed  and  murdered  the  caliph, 
as  has  been  already  related. 

The  Mamlouks  having  got  poflefTion  of  the  govern- 
ment, and  neither  underftanding  nor  putting  a  value 
upon  any  thing  befides  the  art  of  war,  every  fpccies  of 
learning  decayed  in  Egypt,  and  a  great  degree  of  bar- 
barifm  Tvas  introduced.  Neither  was  their  empire  of 
long  duration  notwithftanding  all  their  martial  abilities, 
Tlie  reafon  of  this  was,  that  they  were  originally  only 

a. 
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i;a71,t.  a  fmall  part  of  the  fultan  of  Egypt's  flaiuling  forces. 
~~~v '  '  '  As  a  numerous  landing  army  was  neceflary  in  a  coun- 
try where  tile  fundamental  maxim  of  government  was, 
that  every  native  inurt  be  a  (lave,  they  were  at  firil:  at  a 
lofs  how  to  aft  ;  being  jullly  fufpicious  of  all  the  reft 
of  the  army.  At  lail  they  refolvcd  to  buy  Chriftian 
Haves,  and  educate  them  in  the  fame  way  that  they 
thcmfelves  had  formerly  been.  Thcfe  were  commonly 
brought  from  CircalFia,  where  the  people,  though  tbey 
profcffed  Chriftianity,  made  no  fcruple  of  felling  their 
children.  When  they  were  completed  in  their  military 
education,  thefc  fcldiers  were  dilpoled  of  through  all 
the  fortrelfes  erected  in  the  country  to  bridle  the  inha- 
bitants ;  and  becaufe  in  their  language  iuch  a  fort  was 
called  Borge,  the  ne\v  militia  obtained  the  name  of 
Borgues.  By  this  expedient  the  Mamlouks  imagined 
they  would  be  able  to  fccure  themfelves  in  the  fove- 
reignty.  But  in  this  they  were  miftaken.  In  procefs 
of  time,  the  old  Mamlouks  grew  proud,  infolent,  and 
Driven  eut  ^^^y  '■  ^^^  ^^^  Borgites,  taking  advantage  of  this, 
by  the  Eor-iofe  upon  their  mailers,  deprived  them  of  the  govern- 


gites. 


lot 
Egypt  con- 
quered by 
Selim, 


tcj 
His  horrid 
c  I  ui-ky. 


ment,  and   transferred  it  to  themfelves  about  the  year 
1382. 

The  Borgites,  as  well  as  the  former,  aflfumed  the 
name  of  Manilauks  ;  and  were  famous  for  their  valour 
and  ferocity  of  conduft.  They  were  alraoll  ])erpetu- 
ally  engaged  in  wars  either  foreign  or  domefticjj  and 
their  dominion  lafted  till  the  year  1 5 1 7,  when  they  were 
invaded  by  Selim  the  Turkilh  fultan.  The  Mamlouks 
defended  themfelves  with  incredible  valour  ;  notwith- 
flanding  which,  being  overpowered  by  numbers,  they 
were  defeated  in  every  engagement.  The  fame  year, 
their  capital,  the  city  of  Cairo,  was  taken,  with  a  ter- 
rible flaughter  of  thofe  who  defended  it.  The  fultan 
was  forced  to  fly ;  and,  having  collefted  all  his  force 
Ventured  a  deciiive  battle.  The  moft  romantic  efforts 
of  valour,  however,  were  infufficient  to  cope  ^vith  the 
innumerable  multitude  which  compofed  the  Turkilh 
ariny.  Moft  of  his  men  were  cut  in  pieces,  and  the  un- 
happy prince  himfelf  was  at  laft  obliged  to  take  Ihelter 
in  a  marfh.  He  was  dragged  from  his  hiding-place, 
■where  he  had  Hood  up  to  the  ihoulders  in  water,  and 
faon  after  put  to  death.  With  him  ended  the  glory,  and 
almoft  the  exiftence,  of  the  Mamlouks,  who  were  now 
everywhere  fearched  for  and  cut  in  pieces. 

Tliis  was  the  laft  great  revolution  in  the  Egyptian 
affairs  :  a  revolution  very  little  to  the  advantage  of  the 
natives,  who  may  well  doubt  whether  their  ancient  or 
modem  conquerors  have  behaved  with  the  greater  de- 
gree of  barbarity.  Selim  gave  a  ipecimen  of  his  go- 
vernment, the  very  day  after  his  being  put  in  full  pof- 
feflion  of  it,  by  the  death  of  Tttmait  Bey  the  unfortunate 
fultan  above  mentioned.  Having  ordered  a  theatre  to 
be  erefted  v\ith  a  throne  upon  it  on  the  banks  of  the 
Nile,  he  caufed  all  the  prifoners,  upwards  of  30,000 
in  number,  to  be  beheaded  iu  his  prefence,  and  tlieir 
bodies  thrown  into  the  riven 

Notwithftanding  this  horrid  cruelty  of  Selim,  he  did 


not  attempt  the  total  extermination  of  the  race  of  Af  am-     fof- 
louks,  though  this  would  have  been  quite  agreeable  t  j         v™-"-" 
the  maxims  of  Turklfli  policy  ;  but  iu  the  prefent  rafc 
he  fcems  to  have  recolleftcd,  that  if  he  eftabliftied  a 
pacha  in  Egypt  with  the  fame  powers  with  which   he 
inverted  thole  of  other  parts,  he  would  be  under  ftrong 
temptations  to  revolt  by  realon  of  the  dlftance  from  the      133 
capital.     He  therefore  propofcd  a  new  form  of  govern- Ntw  lorm 
ment,  by  which  the  power  being  diftributcd  among  the"'  go^crn- 
diffcrent  members  of  the  ftate,  lliould  preferve  an  equ'-j'.'ced'bv" 
librium,  fo  that  the  dependence  of  the  whole  ihould  bcSc'Jm. 
upon  himfelf.     With  this  view,  he  chofe  from   among 
the  Mamlf)uks  who  had  efcaped  the  general  maflacre, 
a  divan,  or  council  of  regency,  confifting  of  the  pacha 
and  chiefs  of  the  feven  military  corps.    The  former  was 
to  notify  to  this  council  tlie  orders  of  the  Porte,  to  fend 
the  tribtite  to  Conllantinople,  and  provide  for  the  fafety 
of  government  both  external  and  internal ;  while,  on 
the  other  hand,  the  members  of  the  council  had  a  right 
to  reject  the  orders  of  the  pacha,  or  even  of  depofing 
him,  provided  they  could  aflign  fufticient  rcafons.     All 
civil  and  political  ordinances  muft  alfo  be  ratified  by 
them.     Belides  this,  he  formed  the  whole  body  into  a 
republic  ;  for  which  purpofe  he  iffued  an  edirt  to  the      104 
following  purpofe:  "  'J'hough,   by  the  help  of  the  Al-Kisedi<Jl 
mighty,  we  have  conquered  the  whole  kingdom  of  E-    ■"  ".'^" 
gypt  with  our  invincible  armies;  neverthelefs  our  bene-"'' 
volence  is  willing  to  grant  to  the   24  fangiacs  (a)  of 
Egypt  a  republican  govenmient,    with  the  following 
conditions. 

"  I.  That  our  fovereignty  fliall  be  acknowledged  by 
the  repitblic  ;  and  in  token  of  their  obedience,  our  lieu- 
tenant Ihall  be  received  as  our  reprefentative  :  but  to  do 
nothing  againft  our  will  or  the  republic  •,  but,  on  the 
contrary,  fhall  co-operate  with  it  for  its  welfare  on  all 
occa'.ions.  Or  if  he  (liall  attempt  to  infringe  any  of  its 
privileges,  the  republic  is  at  liberty  to  fufpend  him  from 
his  authority,  and  to  fend  to  our  Sublime  Porte  a  com- 
plaint againft  him,  &c. 

"  n.  In  time  of  war,  the  republic  fliall  provide 
I  2,000  troops  at  its  own  expence,  to  be  commanded  by 
a  inngiac  or  fangiacs, 

"  III.  The  republic  (hall  raife  annually  and  fend  to 
our  Sublime  Porte  the  fum  of  560,000  allany  (b),  ac- 
companied by  a  fangiac,  who  ihall  ha^'e  a  fatisfactory 
receipt,  &c. 

"  IV.  The  fame  fum  to  be  raifed  for  the  ufe  of  Me- 
dina, and  Kiabe  or  Mecca. 

"  V.  No  more  troops  of  Janizaries  fliall  be  kept  by 
the  republic  in  time  of  peace  than  1 4,000  ;  but  in 
time  ot  war  they  may  be  increafed  to  Oppofe  our  and 
the  republic's  enemies. 

"  VI.  Ihe  republic  fliall  fend  annually  to  our  gra- 
nary, out  of  the  produce  of  the  country,  one  million 
of  cafiz  (c)  or  meafures  of  corn,  viz.  6oo,000  of  wheat 
and  400,000  of  barley. 

"  VII.  The  republic,  fulfilling  thefc  articles,    fliall 

have  a  free  government  over  all  the  inhabitants  of  E- 

4  H   2  gypt, 


(a)  Thefe  fangiacs  are  the  governors  of  provinces. 

(b)  Each  of  thefe  coins  is  in  value  about  half-a-crowfi  Englifli  j  and  the  tribute  fince  that  time  has  been  aug- 
mented to  8oo,oco  aflany,  or  about  ioo,oool.  Iterling. 

(c)  Each  cafiz  weighs  25  occa,  and  each  occa  is  equal  to  two  potmds  ten  tiiinces  Englifli  avoirdupois  weighti  - 
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gypt,  independent  of  our  lieutenant ;  but  iliall  execute 
the  laws  ot  the  country  with  the  advice  of  the  moUah 
or  high  prieft  under  our  authority  and  that  of  our  fuc- 
ceflors. 

"  VIII.  The  republic  (hall  be  in  poireffion  of  the 
■mint  as  heretofore  ;  but  with  this  condition,  that  it  (hall 
be  under  the  infpeftion  of  our  lieutenant,  that  the  coin 
may  not  be  adulterated. 

"  IX.  That  the  republic  fliall  eleft  n  fieit  hellet  out 
of  the  number  of  beys,  to  be  confirmed  by  our  lieute- 
nant ;  and  that  the  faid  (heik  bellet  ihall  be  our  repre- 
fentative,  and  (hall  be  elleemed  by  all  our  lieutenants, 
and  all  our  officers  both  of  high  and  low  rank,  as  tlie 
liead  of  the  republic  ;  and  if  our  lieutenant  is  guilty  of 
oppre(non,  or  exceeds  the  bounds  of  his  authority,  the 
faid  iheik  bellet  (hall  reprelent  the  grievances  of  the 
republic  to  our  Sublime  Porte  ;  but  in  cafe  any  foreign 
enemy  or  enemies  dlfturb  the  peace  of  the  republic,  we 
and  our  fucceflbrs  engage  to  proteft  it  with  our  utmoft 
power  until  peace  is  re-eftablilhed,  without  any  coft  or 
expence  to  the  republic. 

"  Given  and  figned  by  our  clemency  to  the  republic 
of  Egypt." 

Thus  the  power  of  the  Mamlouks  (till  continued  in 
a  very   confiderable  degree,  and  by  degrees  increafed 
fo  much  as  to  threaten  a  total  lofs  of  dominion  to  the 
'I'urks.     During  the  laft  50  years,  the  Porte  having 
relaxed  from  its  vigilance,  fuch  a  revolution  has  taken 
place,  that  the  Turkifli  power  is  now  alraoll  reduced 
to  nothing.      But  in  order  to  underlland  this,  we  muft 
confider  the  way  in  which  the  race  of  Mamlouks  is 
continued  or  multiplied  in  Egypt.     This  is  not  in  the 
ordinary  way,  by  marriage  :   on  the  contrary,  M.  Vol- 
ney  affures  us,  that  "  during  350  years  in  which  there 
hai'e  been  Mamlouks  in  Egypt,  not  one  of  them  has 
left  fubfifting  iflfue  ;  all  their  children  peri(h  in  the  firft 
or  iecond  deicent.     Almoft  the  ("aine  thing  holds  good 
with    regard  to  the  Turks  ;    and   it  is  obferved,  that 
they  can  only  fecure  the  continuance  of  their  famihes 
by  marrying  women  who  are  natives,  which  the  Mam- 
louks have  always  difdained.     The  means  by   which 
they  are   perpetuated  and   multiplied  are  the  fame  by 
which  they  were  firft  ellablilhed,  viz.  by  (laves  brought 
from  their  original    country.       From  the  time  of  the 
Moguls  this  commerce    has    been    continued    on   the 
banks  of  the  Cuban  and  Phafis  in  the  fame  manner  as 
it  is  carried   on   in  Africa,  by  the  wars  among  the  ho- 
(lile  tribes,  and   the  mifery  or  avarice  of  the  inhabi- 
tants, who  fell  their  children  to  ftrangers.     The  (laves 
thus  procured  arc  firft  brought  to  Conftantinople,  and 
efterwards  difperfed  through  the  empire,  where  they 
are  purchafed  by  the  wealthy.     When  the  Turks  (iib- 
dued  Egypt  (fays  M.  Volne.y),  they  (hould  undoubted- 
ly have  prohibited   this  dangerous  traffic  5    their  omit- 
ting which  feems  about  to  difpoflefs  them  of  their  con- 
queft,  and  which  feveral  political  errors  have  long  been 
preparing. 

"  For  a  confiderable  time  the  Porte  had  neglefted 
the  affairs  of  this  province  ;  and  in  order  to  reftraiB  the 
pachas,  had  fuffered  the  divan  to  extend  its  power  till 
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the  chiefs  of  the  janizaries  and  azabs  were  left  without  Egypt. 
controul.  The  (bldiers  themfelves,  become  citizens  by  *— v— -^ 
the  marriages  they  had  ccntrafted,  were  no  longer  the 
creatures  of  Conftantinople  ;  aud  a  change  introduced 
into  their  difcipline  ftill  more  increafed  thefe  difoiders. 
At  firft  the  feven  military  corps  had  one  common  trea- 
fury  ;  and  though  the  (bciety  was  rich,  individuals, 
not  having  any  thing  at  their  own  difpolal,  could  effect 
nothing.  The  chiefs,  finding  their  power  diminilhcd 
by  this  regulation,  had  intereft  enough  to  get  it  abo- 
liftied,  and  obtained  peiTniffion  to  poflefs  diftindl  pro- 
perty, lands,  and  villages.  And  as  thefe  lands  and 
villages  depended  on  the  Mamlouk  governors,  it  was 
neceffary  to  conciliate  them,  to  prevent  their  opprefTions. 
From  that  mofnent  the  beys  acquired  an  afcendancy 
over  the  foldiers,  who  till  then  had  treated  them  with 
difdain  ;  and  this  could  not  but  continually  increafe, 
fmce  their  governments  procured  them  confiderable 
riches.  Thefe  they  employed  in  creating  themfelves 
friends  and  creatures.  They  multiplied  their  (laves  ; 
and  after  emancipating  them,  employed  all  their  intevclt 
to  promote  them  to  various  employments,  and  advance 
them  in  the  army.  Thefe  upftarts,  retaining  for  their 
patrons  the  fame  fuperftitious  veneration  common  in  the 
Ea(f,  formed  faftions  implicitly  devoted  to  their  plea-  107 
fure."  Thus,  about  the  year  1746,  Ibrahim,  one  of  A"''""'"' 
the  kiayas  fn)  of  the  ianizaries,  rendered  himfelf  inl',  "T?'  ' 
reality  mafter  of  Egypt ;  having  managed  matters  lo  Kiaya. 
well,  that  of  the  24  beys  or  fangiacs  eight  were  of  his 
houfehold.  His  influence  too  was  augmented  by  always 
leaving  vacancies  in  order  to  enjoy  the  emokuntnts  him- 
felf ;  while  the  otlicers  and  foldiers  of  his  corps  were 
attached  to  his  intereft  :  and  his  power  was  completed 
by  gaining  over  Rodoan,  the  moft  powerful  of  all  the 
colonels,  to  his  intereft.  Thus  the  pacha  became  alto- 
gether unable  to  oppofe  him,  and  tlie  orders  of  the  ful- 
tan  were  lefs  refpefted  than  thole  of  Ibrahim.  On  his 
death  in  1757,  his  family,  i.  e.  his  enfranchiied  (laves, 
continued  to  rule  in  a  delpotic  manner.  Waging  war, 
however,  among  each  other,  Rodoan,  and  feveral  other 
chiefs  were  killed  ;  until,  in  1766,  Ali  Bey,  who  had 
been  a  principal  actor  in  the  difturbances,  overcame  his 
enemies,  and  for  fome  time  rendered  himfelf  abfolute 
mafter  of  Egypt.  j^s 

Of  this  man   there  are  various  accounts.     The  fol-  HiHory  of 
lowing  is  that   given  by  M.  Volney.     He  begins  with  '^'i  Bey. 
obferving,  that  the  private  hiftory  of  the  Mamlouks  in 
general  muft  be  fubjeft  to  great  uncertainty,  by  reafon 
of  their  being  generally  carried  o(F  from  their  parents  at 
a  time  of  hfe  wlien  they  can  remember  but  little  or  no- 
thing of  their  parents  ;  and   he  remarks,  that  they  are 
likewife  un^villing  to  communicate  the  little  they  may 
happen  to   remember.      It  is   moft:  commonly  fuppofed, 
however,  that  Ali  Bey  was  born   among  the  Abazans, 
a  people  of  Mount  Caucafus  ;  from  whom,  next  to  the 
Circaftians,  the   flaves   moft  valued  by  the  Turks,  and 
other  nations  who  deal  in  that  commodity,  are  to  be  ob-       ,j, 
tained.    Having  been  brought  to  a  public  fale  at  Cairo,  He  is 
Ali  Bey  was  bought  by  two  .Tew  brothers  named  Ifaac  bought 

and  Youfef,  ivho  made  a  prefent  of  him  to  Ibrahim  '•dncated 

'  ^  ,,.  bv  Ibrahim 

^"'y='-Kiaya. 


\ 


nd 


(d)  Thefe  were  the  commanding  oflicers  of  the  janizaries,  azabs,  &.c.  who  after  the  firft  year  laid  down  their 
ismployments,  and  became  veterans,  with  a  voice  in  the  divan. 
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Kiaya.  At  this  time  he  Is  fuppofed  to  have  been  about 
13  or  14  years  old,  and  was  employtd  by  his  patron  in 
offices  firailar  tothofc  of  the  pages  belonging  to  European 
princes.  The  uilial  education  was  alio  given  him  ;  viz. 
that  of  learning  to  manaj^e-a  horfe  well;  tire  a  carabine 
and  pillol  ;  throw  the  djerid,  a  kind  of  dart  ufed  in  the 
diverfions  of  that  country,  and  which  (liall  be  afterwards 
defcribed.  He  was  alio  taught  the  e.\ercile  of  the 
fabre,  and  a  little  reading  and  writing.  In  all  the 
feats  of  aflivity  juft  mentioned,  he  difcovered  fuch  im- 
petuofity,  that  he  obtained  the  furnaine  of  Djendal'i,  or 
"  madman  •,"  and  as  he  grew  up,  dilcovered  an  ambi- 
tion proportionable  to  the  afti\'ity  dil'playcd  in  his 
youth.  About  the  age  of  1 8  or  20,  his  patron  gave 
him  his  freedom  ;  the  badge  of  which  among  the  Turks 
is  the  letting  the  beard  grow,  for  among  that  people  it 
is  thought  proper  only  for  women  and  ilaves  to  want  a 
beard.  By  his  kind  patron  alfo  he  was  promoted  to 
the  rank  of  kachef  or  governor  of  a  dillrid,  and  at  lall 
defied  one  of  the  24  beys.  By  the  death  of  Ibrahim 
in  1757,  he  had  an  opportunity  of  fatisfyiug  his  ambi- 
tion ;  and  now  engaged  in  every  fcheme  for  the  promo- 
tion or  difgrace  of  the  chiefs,  and  had  a  piincipal  (hare 
in  the  ruin  ofRodoan  Kiaya  above  mentioned.  Rodo- 
an's  place  was  quickly  filled  by  another,  who  did  not 
long  enjoy  it ;  and  in  1762  Ali  Bey,  then  ftyled  Shelk- 
el-Bcled,  having  got  Abdelrahman,  the  pofleffor  at  that 
time,  exiled,  procured  himfelf  to  be  elefted  in  his  room. 
However,  he  loon  fiiared  the  fate  of  the  reft,  being  con- 
demned to  retire  to  Gaza.  This  place,  being  under  the 
dominion  of  a  Turkilh  pacha,  ^vas  by  no  means  agree- 
able ;  for  which  reafon  All  ha\'ing  turned  oft" to  another 
place,  kept  himfelf  concealed  for  feme  time,  until  in 
1766  his  friends  at  Cairo  procured  his  recal.  On  this 
he  appeared  fuddenly  in  that  city  \  and  in  one  night 
killed  four  of  the  beys  who  were  inimical  to  his  defigns, 
banilhed  the  reft,  and  affumed  the  whole  power  to  him- 
felf. Still,  however,  his  ambition  ivas  not  fatisfied  ; 
and  he  determined  on  nothing  lefs  then  to  throw  off 
his  dependence  en  the  Porte  altogether,  and  become 
fultan  of  Egypt.  With  this  view  he  expelled  the 
pacha,  refufed  to  pay  the  accuftomed  tribute,  and  in 
the  year  1768  proceeded  to  coin  money  in  his  onTi  name. 
The  Porte  being  at  that  time  on  the  eve  of  a  danger- 
ous war  with  Ruffla,  had  not  leifure  to  attend  to  the 
proceedings  of  Ali  Bey  ;  fo  that  the  latter  had  an  op- 
portunity of  goin^  forward  with  his  enterprifes  very 
vigoroudy.  His  firft  e.\pedi*ion  was  againlf  an  Ara- 
bian prince  named  H/immam ;  againft  whom  he  fent 
his  favourite  Mohammed  Bey,  under  pretence  that 
the  fonner  had  concealed  a  treafure  inlrulfed  with  him 
by  Ibrahim  Kiaya,  and  that  he  afforded  proteflion  to 
rebels.  Having  dellroyed  this  unfortunate  prince,  he 
ne.xt  began  to  put  in  execution  a  plan  propofed  to  him 
by  a  young  Venetian  merchant,  of  rendering  Jedda, 
the  port  of  Mecca,  an  emporium  for  all  the  commerce 
of  India  •,  and  even  imagined  he  (hould  be  able  to  make 
the  Europeans  abandon  the  paiTage  to  the  Indies  by 
the  Cape  of  Good  Hope.  With  this  view,  he  fitted 
Out  fome  veiTels  at  Suez ;  and  manning  them  with 
Mamlouks,  commanded  the  bey  HalTan  to  foil  with 
them  to  Jedda,  and  fe'ze  upon  it,  while  a  body  of 
cavalry  und'=r  Mohammed  Bey  advanced  aeainil  the 
town.  Both  thcL  commilTions  were  executed  accord- 
ing to  his  wi(h,  and  Ali  became  qtute  intoxicated  with 
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his  fuccefs.     Nothing  but  ideas  of  conquell  now  occu-     K?>pt- 
pied  hii  mind,  without    conlidcring   the  immenfc  dif- '— ~v        ' 
proportion  between  his  own  force  and  that  of  the  grand 
lignlor.      Circumflances,    it    mufl  be  owned,    \vcre  at 
that  time  very  favourable  to  his  fchemes.     The  (heik 
Daher  was  in  rebellion  againll  the  Porte  In  Syria  ;  and 
the  pacha  of  Damafcus  had  fo  exafperated  the  people 
by  his  extortions,  that  they  were   ready  for  a  revolt. 
Having  therefore  made  the  neceffary  preparations.  All  hjs  pjj'„jj;^ 
Bey  defpatched  in  1770  about  500  Mamlouks  to  taketion  into 
pofleflion    of  Gaza,   and  thus  fecure  an  entrance  into  Syria. 
Palertine.      Ofman,  the  pacha  of  Damafcus,  however, 
no  fooner  heard  of  the  invafion  than  he  prepared  for  war 
with  the  utmoft  diligence,  \vhile  the  troops  of  Ali  Bey 
held  themfelvcs  In  readinefs  to  fly  on  the  firll  attack. 
They  were  relieved  from  their  erabarrailment  by  Sheik 
Daher,   who   haftencd  to  their  afTillance,  while  Ofman 
(led  %vithout  even  offering  to  make  the  lead  refiftance  ;■ 
thus  leaving  the  enemy  mailers  of  all  Paleftine  without 
ftrlking  a  ilroke.      About   the  end  of  February  1771, 
the  grand  array  of  Ali  Bey  nnivcd  ;  which,  by  the  re- 
prefentation  made   of  it  in    Europe,    was  fuppofed  to  -  ,,,. 
confift  of  60,000  men.     M.  Volncy,  however,  informs  Volney's 
us,  that  this  army  was  far  from  containing  6o,000  fol- account  of 
diers  ;  though  he  allows  that  there  might  be  two-thirds'"^*'"-" 
of  that  number,  v.ho  were  claffed   as  follows  :   I,  Five 
thoufand   Mamlouks,    conflituting  the  whole  effe£li\'e 
part  of  the  army.     2.  Fifteen  hundred  Arabs  from  Bar- 
bary  on  foot,  conflituting   the  \vhole   infantry   of  the 
army.      Befides  thefe,  the  fcrvants  of  the  Mamlouks,. 
each  of  whom   had   two,  would   conftltute   a   body  of. 
10,000  men.     A  number  of  other  fervants  would  con- 
flitute  a   body  of  2000  :   and  the  refl  of  the  number 
■^vould  be  made  up  by  futlers  and  other  ufual  attendants 
on  armies.     It  was  commanded  by  Mohammed  Bey  the 
friend  of  Ali.     "  But  (lays  our  author)  as  to  order  and. 
difcipline,  thefe  muft  not  be  mentioned.     The  armies  of 
the  Turks   and  INIamlouks  are  nothing  but  a  confufed 
multitude  of  horfemen,  without  uniforms,  on  horfes  of 
all  colours  and  fizes,  without  either  keeping  their  ranks 
or  obfervuig  any  regular  order."    This  rabble  took  the 
road  to  Acre,  leaving,  wherever  they  pafled  fuihcient 
marks  of  their   rapacity  and  want  of  difcipline.      At 
Acre  a  junftion  was  fonned  with  the  troops  of  Sheik 
Daher,    confilling    of    1 500    Safadians   (the   name  of 
Sheik   Daher's  fubjedls,  from  Hafad,  a  village  of  Gali- 
lee, originally  under  his  jurifdi(5lion).     Thefe  were  on 
horfeback,  and  accompanied  by  I  200  Pvlotualls  cavalry 
under  the  command   of  Sheik  Nafif,  and  about  looo 
Mogrebian    infantry.     Thus    they   proceeded  towards 
Damafcus,   while  Ofman  prepared  to  oppofe  them  by 
another  army  equally  numerous  and  ill  regulated  :   and 
M.  Volney  gives  the  follo%vhig  defcrlption  of  their  ope-      j  ^ 
rations  :  "  The  reader  muft  not  here  figure  to  himfelf  Tlieir"ab- 
a  number  of  complicated  and  artificial  movements  :  fuchfnrd  m^-- 
as  thofe  which,  within   the  laft  century,  have  reduced  '''°-'  °'^ 
war  with  us  to  a  fcience  of  fyftem  and  calculation.  The  ^^V^o  °" 
Aiiatics  are  unacquainted  with  the  firft  elements  of  this 
conduft.      Their  armies  are -mere  mobs,  their  marches 
ravages,    their    campaigns    inroads,    and   their  battles 
bloody  frays.     The  ftrongeft  or  the  moft  adventurous 
party  t^oes  in  quell  of  the  other,  which   frequently  tiles 
without   making  any    refiftance.       If  they  lland  their 
ground,  they  engage  pell-mell,  difcharge  their  carabines, 
break  their  fpears,  and  hack  each  other  with  their  fabres  -, 

for 
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for  they  ;ia\e  feldom  any  cannon,  and  when  they  have, 
they  are  but  of  little  fcrvicc.  A  panic  frequently  tlif- 
f.ifes  itfelf  witliout  caufe  ;  one  party  Hies,  the  other 
lliouts  \'iil:l;ory  ;  the  vanquilhed  fubmitto  the  will  of  the 
conqueror,  and  the  campaign  often  terminates  without 
a  battle. 

"  Such,  in  a  great  meafure,  were  the  militai-y  opera- 
tions in  Syria  in  the  year  1771.  The  combined  army 
of  Ali  Bey  and  Sheik  Daher  marched  to  Daraafcus. 
The  pachas  waited  tor  them  ;  they  approjtched,  and,  on 
th.e  6'i.h  of  June,  a  decifive  acHon  tack  place  ;  the  Mam- 
louks  and  Safadians  rulhed  on  the  Turks  with  i'uch  fury 
that,  terrified  at  their  courage,  they  immediately  took 
to  Sight,  and  the  pachas  were  not  the  lall  in  endeavour- 
ing to  make  their  eicape.  The  allies  became  mailers  of 
the  country,  and  took  potreflion  of  the  city  without  op- 
pofition,  there  being  neither  walls  nor  foldiers  to  defend 
it.  The  caflle  alone  refilled.  Its  ruined  fortifications 
had  not  a  fingle  cannon,  much  leis  gunners  ;  but  it  was 
furroundcd  by  a  muddy  ditch,  and  behind  the  ruins 
ivere  polled  a  few  mulketeers  :  and  thefe  alone  were 
futhcient  to  check  this  army  of  cavalry.  As  the  be- 
fieged,  however,  were  already  conquered  by  their  fears, 
they  capitidated  the  third  day,  and  the  place  was  to  be 
furrendered  next  morning,  when,  at  day-break,  a  moft 
extraordinary  revolution  took  place. 

This  was  no  lefs  than  the  defeSion  of  Mohammed 
Bey  himielf,  whom  Ofman  had  gained  over  in  a  con- 
ference during  the  night.  At  the  moment,  therefore, 
that  the  fignal  of  lurrcnder  was  expefted,  this  treache- 
rous general  founded  a  retreat,  and  turned  to\vards  E- 
gypt  with  all  his  cavalry,  flying  with  as  great  precipi- 
tation as  if  he  had  been  purfued  by  a  fuperior  army. 
Mohammed  continued  his  march  with  fuch  celerity, 
that  the  report  of  his  arrival  in  Egypt  reached  Cairo 
only  fix  hours  before  him.  Thus  Ali  Bey  foiuid  him- 
ielf at  once  deprived  of  all  his  expeflations  of  con- 
queft  ;  and  what  was  worfe,  found  a  traitor  whom  he 
durft  not  punilli  at  the  head  of  his  forces.  A  fudden 
reverfe  of  fortune  no^v  took  place.  Several  veffels  laden 
with  corn  for  Sheik  Daher  were  taken  by  a  Rufilan 
privateer ;  and  Mohammed  Bey,  ivhom  he  defigned  to 
have  put  to  death,  not  only  made  his  eicape,  but  was  fo 
well  attended  that  he  could  not  be  attacked.  His  fol- 
lowers continuing  daily  to  increafe  in  number,  Moham- 
med foon  became  futiiciently  ftrong  to  march  towards 
Cairo  ;  and,  in  the  month  of  April  1772,  having  de- 
feated the  troops  of  Ali  in  a  rencounter,  entered  the 
city  fword  in  hand,  while  the  latter  had  fcarce  time  to 
make  his  efcape  with  800  Mamlouks.  With  dilKculty 
he  was  enabled  to  get  to  Syria  by  the  afiiftanre  of 
Sheik  Daher,  whom  he  immediately  joined  with  the 
troops  he  had  with  him.  7  he  Turks  under  Ofman 
were  at  that  time  befieging  Sidon,  but  raifed  the  fiege 
on  the  approach  of  the  allied  army,  confilling  of  about 
7000  cavalry.  Though  the  Turkifli  army  was  at  lead 
three  times  their  number,  the  allies  did  not  hcfitate  to 
attack  them,  and  gained  a  complete  -vidory.  Their  af- 
f\<irs  now  began  to  wear  a  more  favourable  afpecl  ;  but 
tlie  military  operations  were  retarded  by  the  fiege  of 
Yafa,  a  place  which  had  revolted  ;  and  v>hich,  though 
defended  onlv  by  a  garden  wall,  without  any  ditch,  held 
out  for  eight  months.  In  the  beginning  of  1773  it 
capitulated,  F.nd  Ali  Bey  began  to  think  of  returning 
\o  Cairo.     For  this  purpofe  Sheik  Daher  had  promifed 
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to  furiiilli  him  with   fuccours ;  and  the   PailTian?,  with     Keypf. 

\vhom  he  had  now  contrafted  an  alliance,  made  him  a  v      -' 

promile  of  the  like  kind.      Ali,  however,  ruined  every 

thing  by  his  own   impatience.      Deceived  by  an  aftro- He  is  luin. 

loger,  wlio  pretended  that  the  aufpicious  moment  u-hen  ed  by  hs  , 

he  was  highly  favoured  by  the  liars  vvasjull  arrived,  he  °."""  ""P*- 

would  needs  let  out  without  waiting  for  the   arrival  of  "'"'^' 

his  allies.     He  was  alfo  farther  deceived  by  a  ilratagom 

of  Mohammed,  who   had  by  force  extorted  from  the 

friends  of  Ali  Bey  letters  prelFm^  his  return  to  Cairo, 

where  the  people  weie  weary  of  his   ungrateful  flavc, 

and  wanted  only  his  prefence  in  order  to  expel  him. 

Confiding  in  thefe  promifes,  Ali    Bey  imprudently  fct 

out  with  his  Mamlouks  and    1500  Safadians  given  him 

by  Daher  •,  but  had  no  fooner  entered  the  defert  which 

feparates  Gaza  from  Egypt,  than  he  was  attacked  by 

a  body  of  1000  chofen  Mamlouks  who  ivere  lying  in 

wait  for  his  arrival.  They  were  commaTided  by  a  young 

bey,    named    Alourad ;  who  being  enamoured    of  the 

wife  of  Ali  Bey,  had  obtained  a  promile  of  her  from 

Mohammed,  in  cafe  he  could  bring  him  her  hulhand's 

head.    As  foon  as  Mourad  perceived  the  dud  by  which 

the  approach  of  Ali   Bey's  armed  was  announced,  he 

rulhed  upon  him,  attacked  and   took  prifoner  Ali  Bey 

himfelf,  after  wounding  him  in  the  forehead  with  a  fa- 

bre.     Being  conduced  to  Mohammed  Bey,  the  latter 

pretended  to  treat  him  w\\h.  extraordinary  refpeft,  and 

ordered  a  magnificent  tent  to  be   erefted  for  him  ;  but 

in  three  days  he  was  found  dead  of  his  ivounds,  as  was 

given  out  ;    though    fome  affirm,    perhaps  with  equal 

reafon,  that  he  was  poifoned.  j^^ 

After  the  death  of  Ali  Bey,  Mohammed  Bey  tookisfucceeJea 
upon  him  the  fupreme  dignity  ;    but    this    change  of  hy  Mohain- 
mailers  proved  of  very  little  fervice  to   the  Egyptians.'"'^''  ^'^'^• 
At  firft  he  pretended  to   be  only  the  defender  of  the 
rights  of  the  fultan,  remitted  the  ufual  tribute  to  Con- 
ftantinople,  and  took  the   cuflomary  oath  of  unlimited 
obedience  •,  after  ivhich  he  folicited  permiffion  to  malie 
war  upon   Sheik   Daher,   the  ally   of  Ali  Bey.     The 
reafon  of  this  requeft  was  a  mere  perfonal  pique  ;  and 
as  foon  as  it  was   granted,  he  made  the  moft  diligent 
preparations  for  war.     Having  procured  an  extraordi- 
nary train  of  artillery,  he  provided  loreign  gunners,  and 
gave  the  command   of  them  to   an  Engb'lhman  named      j,j 
Robin  foil.     He  brought  from  Suez   a   cannon    16  feet  His  ex|jedi- 
long,  which  had  for  a  confiderable  time  remained  ufe-tion  agai;  ■ 
lefs;  and  at  length,  in  the  month  of  February  1776,-''''^'''^ 
he  appeared  in  Syria  with  an  army  equal  in  nmnber  to 
that  which  he   had   formerly  commanded  ivhen  in  the 
fervice  of  Ali  Bey.     Daher's  forces,  defpairing   of  be- 
ing able  to  cope  with  fuch    a    formidable    armament, 
abandoned  Gaza,  tvhich  Mohammed  immediately  took 
polTeflion    of,    and    then    marched  toivards    a  fortified 
town  named  Yafa.     The  hiftory  of  this  fiege  M.  Vol- 
ney  gives  as  a  fpecimen  of  the  Afiatic  manner   of  con-       j,, 
dufting    operations  of   that  kind.     "  Yafa  (fays  he),  Account  01 
the  ancient  Joppa,  is  fituated  on  a  part  of  the   coaft,  the  fiege  of 
the  general  level  of  which  is  very  little  a'iove  the  fea. 


Daher. 


J 


Yafa: 


The  city  is  built  on  an  errunence,  in  the  form  of  a  fu-J'  ^""^"  ' 


of 

gar  loaf,  in  height  about  1^0  feet  perpendicular.     The„,ft!iod  of 
houfes,  dirtribnted  on  the  declivity,  appear  rifing  above  bpfieging 
each  other,  like  the  fteps  of  an  amphitheatre.      On  the'^'*"*- 
fummit  is  a  fmall  citadel,  ivhich  cominands  the  town  ; 
the  bottom  of  the  hill  is  furroundcd  by  a  wall   without 
a  rampart,  of  12  or  14  feet  Tiigh,  and  two  or  three  in^ 

thickncls. 
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tj/vpt.  tliicknefs.  The  battlements  on  the  top  are  the  only 
■~~v  '  tokens  by  ^\liich  it  is  diflinguilhcJ  from  a  common 
garden  wall.  This  wall,  which  has  no  ditch,  is  envi- 
roned by  gardens,  where  lemons,  oranges,  and  citrons, 
grow  in  this  light  foil  to  a  moft  prodigious  fize.  The 
city  was  defended  by  five  or  fix  hundred  Safadians  and 
as  many  inhabitants,  who,  at  the  fight  of  the  enemy, 
armed  thcmfelves  with  their  fabres  and  nnilkcts  ;  they 
had  likewife  a  few  brafs  cannon,  24  pounders,  without 
carriages  ;  thefe  they  mounted  as  well  as  they  could, 
on  timbers  prepared  in  a  huny  5  and  fupplyhig  the 
place  of  experience  by  hatred  and  courage,  tliey  replied 
to  the  fummons  of  the  enemy  with  menaces  and  cannon 
foot. 

"Mohammed,  finding  he  niufl  have  recourfe  to  force, 
formed  his  camp  before  the  town  ;  but  was  io  little  ac- 
quainted with  the  bufineis  in  -which  he  was  engaged, 
that  he  advanced  within  half  cannon  ftiot.  The  bul- 
lets, which  (howered  upon  the  tents,  apprizing  him  of 
his  error,  he  retreated  ;  and,  by  making  a  frelli  expe- 
riment, was  cori\inced  he  was  ftlU  too  near.  At  length 
he  difcovered  the  proper  diltance,  and  fet  up  his  tent, 
in  which  the  moll  extravagant  luxury  was  difplayed  ; 
around  it,  without  any  order,  Aere  pitched  thofe  of  the 
Mamlouks,  while  the  Barbary  Arabs  formed  huts  uith 
the  trunks  and  branches  of  the  orange  and  lemon  trees, 
and  the  followers  of  the  army  arranged  themielves  as 
they  could  :  a  few  guards  were  diftributed  here  and 
there ;  and,  without  making  a  fiiigle  entrenchment, 
tlley  called  themfelves  encamped. 

"  Batteries  were  now  to  be  ercfted  ;  and  a  fpot  of 
rifing  ground  was  made  choice  of  to  the  fouth-eall- 
ward  of  the  town,  where,  behind  lome  garden  ivalls, 
eight  pieces  of  cannon  were  pointed,  at  200  paces  froin 
the  tO(\Ti  ;  and  the  firing  began,  notwathllanding  tlie 
mufquetry  of  the  enemy,  who,  from  the  tops  of  the  ter- 
races, killed  feveral  of  the  gunners. 

"  It  is  evident  that  a  wall  only  three  feet  thick,  and 
without  a  rampart,  mufi;  foon  have  a  large  breach  in  it  ; 
and  the  queilion  was  not  how  to  mount,  but   how  to 
get  through  it  ?  The  Mamlouks   were  for  doing  it  on 
horfeback  ;  but  they  were   made  to  comprehend  that 
this  was  impoflible  ;  and  they  confented,  for  the  firft 
time,  to  march  on  foot.      It  mull  have  been  a   curious 
ilght  to   fee   them,  mth  their  huge  breeches  of  thick 
Venetian    cloth,     embarralTed     with    their    tucked-up 
leniches,    their    crooked    fabres    in  hand,   and  piftols 
hanging  at  their  fides,  advancing  and  tumbling  among  ■ 
the  ruins  of  the   wall.     They  imagined  that  they  had 
conquered  every  difticulty  when   this  obllacle  was  fur- 
mounted  5    but    the    beCeged,    who    formed    a  better 
judgment,  waited  till  they  arrived  at   the  empty  fpace 
betu'een   the  city  and  wall ;  where  they  aflailed  them 
Irom  the  terraces  and  windows  of  the  houfes  with  furh 
a  Ibower  of  bullets,  that  the  Mamlouks  did  not  fo  much 
as  think  of  fetting  them   on   fire,  but   retired  under  a 
perfuafion  that  the   breach  was  utterly   imprafticable, 
fince  it  was  impofTible  to  enter  it  on  horfeback.   Morad 
Bey  brought  them  feveral  times  back  to  the  charge, 
but  in  vain. 

"  Six  weeks  pafTed  in  this  manner  j  and  Mohammed 
was  diftrafted  with  rage,  anxiety,  and  defpair.  The 
befieged  however,  whofe  numbers  were  dlminilhed  by 
the  repeated  attacks,  became  weary  of  defending  alone 
the  caufe  of  Daher.     Some  perfons  began  to  trcst  v.'ith 
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the  enemy  ;  and  it  was  propofcd  to  abandon  the  pl,.cr,     Kp;jp;. 
on    the   Egyptians  givhig  hoflages.     Conditions  were         » 
agreed  upon,    and  the  treaty  might  be  confidered  as 
Concluded,  when,  in  the  niidll  of  the  fecmity  occafion- 
ed   by  this  belief,  fome  Mamlouks  entered   tlie  towTi  j 
numbers  of  others  followed  iheir  example,  and  attempt-       n, 
ed  to  plunder.     'i"he  Inhabitants  defended  ihemltlves.  The  town 
and  tlic  attack  recommenced  :    the  whole    armv  then  '»l^<^"  ^"d 
ruihcd  into  the  town,    wliich  futfered  all  the  horrors""" '"'''I;!- 
ot  war;    men,  women  and  children,   young  and  old,(.fcj. 
were  all  cut  to  pieces,  and   Mohammed,  equally  mean 
and  barb>arous,  caufcd  a  pyramid  i'ormcd   of  the  heads 
of  thcle  unfortunate  fufierers  to  be  raiftd   as  a  monu- 
ment of  his  victory." 

By  tiils  dilaller  the  greattfl;  terror  and  conflematlon 
were  everywhere  diffufed.  Sheik  Daher  himfelf  tied, 
and  Mohammed  foon  became  mailer  of  Acre  alfo. 
Here  he  beliavcd  with  his  ufual  cruelty,  and  abandon- 
ed the  city  to  be  plundered  by  his  foWieri.  'I'he  French 
merchants  claimed  an  exemption,  and  It  was  procured 
With  the  utmoll  difticulty  :  nOr  was  even  this  likely  to 
be  of  any  confcquence  ;  for  Mohammed,  Informed  that 
the  treafures  of  Ibrahim  kiaya  of  Daher  had  been  de- 
pofitcd  In  that  place,  made  an  immediate  demand  of 
tht-m,  threatening  every  one  of  the  merchants  with 
death  If  the  treafures  were  not  inllantly  produced.  A  '-■! 
day  ivas  appointed  for  making  the  fearch  ;  but  before  ^^"'' "^ 
this  came,  the  tyrant  himlelf  died  of  a  malignant  fever  nj°]'''j!.";_ 
after  tivo  days  illnets.  His  death  was  no  fooner  known 
than  the  army  made  a  precipitate  retreat,  fuch  as  has 
been  already  mentioned  from  Damafcus.  Sheik  Daher 
continued  his  rebellion  for  fome  time,  but  was  at  laft 
entirely  defeated,  and  his  liead  fent  to  Conltantinople 
by  Haffan  Pacha  the  Turkifli  high-admiral. 

The  death  of  Mohammed  was  no  fooner  kno^ni  in     "■'^ 
Egypt,  than  Morad  Bey  hallened  to  Cairo  in  order  to"''J°7from 
difpute   the   fovereignty   with    Ibrahim  Bey,  ■l^ho  had  thM'tiine"" 
been  intrufted  with  the  government  on  his  departure  to  the  ycaf 
from  tliat  place  for    Syria.      Preparations  for  war  wcre'?^''- 
made  on  both  fides  ;  but   at   lafl,  both   parties  finding 
that  the  conteft  nnill  be   attended  ^vith  great  difficulty, 
as  i\ell  as  very  uncertain  In  the  event,  thought  pro- 
per   to  come  to  an    accommodation,  by  which  It  was 
agreed  that  Ibrahim  fliould  retain  the  title  of  Sheik  El 
Beled,  and  the  power  was  to  be  divided  between  them. 
But  now  the  beys  and  others  who   had   been  promoted 
by  AH  Bey,  perceiving  their  own  Importance  totally 
annihilated  by  this  new   faftion,  refolved   to  (hake  off 
the  yoke,  and  therefore  united  in  a  league  under  the 
title  cftheHoufeof^HBey.  They  conduced  their  mat- 
ters with  fo  much  filence  and  dexterity,  that  both  Mo- 
rad and  Ibrahim  ivere  obUged  to   abandon  Cairo.     In 
a  ihort  time,  ho^vever,  they  returned  and  defeated  their 
enemies  though    three    times  their  number  ;  but  not- 
\vith(landing  this  fuccefs,    it  was  not  in  their    power 
totally  to  fupprefs  the  party.     This  indeed   was  owing. 
entirely   to  their  unikllfulnefs  In  the  art  of  v.-ar,  and 
their  operations  for  fome  time  were  very  trlfiing.     At 
Jail,  a  new    combination  having  been  formed    amonr; 
the   beys,  five  of  them  were  fentenced   to  banilhnient 
in  the   Delta.     They  preleuled  to  comply  with  this 
order,  but  took  the   road  of  the  Defert  of  the  Pyra- 
mids,  through  which  they  were  purfued  for  three  days 
to  no  purpofe.     At   laft  xY.t  y  arri\  ed   fafe  at  Miniah, 
a  village  fituated  on  the  NJc,  40  lvalues  above  Cairo. 
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Hei'e  they  took  up  their  refidence,  and  being  mailers 
of  the  river,  foon  reduced  Cairo  to  diftrcfs  by  inter- 
cepting its  pronfions.  Thus  a  new  expedition  became 
necefTary,  and  Ibrahim  took  the  command  of  it  upon 
liimfclf.  Ill  the  month  of  Oiftober  17S3  he  fet 
out  with  an  army  of  3000  cavalry  ;  the  two  armies 
foon  came  in  fioht  of  each  other,  but  Ibrahim  thought 
proper  to  terminate  the  aftair  by  negociatiorh.  This 
gave  fuch  oSence  to  Morad,  ^vho  fufpefted  fome  plot 
againft  himfelf,  that  he  left  Cairo.  A  war  betwixt 
the  t^^o  rivals  %vas  now  daily  expected,  and  the  armies 
continued  for  25  days  in  light  of  each  other,  only  fe- 
parated  by  the  river.  Negociations  took  place  ;  and  the 
five  exiled  beys,  finding  themfelves  abandoned  by  Mo- 
rad, took  to  flight,  but  were  purfjed  and  brought 
back  to  Cairo.  Peace  feemed  now  to  be  re-eflabliihed ; 
but  the  jealoufy  of  the  two  rivals  producing  new  in- 
trigues, Morad  was  once  more  obliged  to  quit  Cairo 
in  1784.  Forming  his  camp,  however,  direclly  at 
the  gates  of  the  city,  he  appeared  fo  terrible  to  Ibrahim, 
that  the  latter  thought  proper  in  his  turn  to  retire  to  the 
defert,  where  he  remained  till  I\Iarch  1785.  A  new 
treaty  then  took  place  j  by  which  the  rivals  agreed  to 
ihare  the  power  between  them,  though  there  was  cer- 
tainly very  little  probability  that  fuch  a  treaty  would 
be  long  obferved.  Since  that  time  we  have  no  accounts 
of  any  remarkable  tranfaiftlon  in  Egypt  ;  nor  indeed 
can  we  reafonably  expetl  any  thing  of  confequence  in 
a  country  where  matters  are  managed,  as  M.  Volney 
exprefles  himfelf,  by  a  feries  of  "  cabals,  intrigues, 
treachery,  and  murders." 

Of  late  .Egypt  has  been  \'ifited  by  feveral  travellers, 
all  of  whom  have  pubhflied  defcriptions  of  the  country, 
its  produftions,  inhabitants,  &c.  The  lateft  are  M. 
Savaty,  M.  Volney,  the  baron  de  Tott,  and  Mr  Bruce; 
and  from  the  accounts  publilhed  by  thofe  gentlemen 
the  following  geographical  delcriptlon  is  principally 
compiled. 

This  country  is  flill  divided  Into  two  principal  parts, 
called  the  U/>/>er  and  Lower  Egypl.  According  to  M. 
Savaiy,  llie  fonner  is  only  a  long  narro-iv  valley  begin- 
ning at  Syene  and  terminating  at  Cairo.  It  is  bound- 
ed by  two  chains  of  mountains  running  from  north  to 
fouth,  and  taking  their  rife  from  the  laft  cataratl  of 
the  Nile.  On  reaching  the  latitude  of  Cairo  they  fe- 
parate  to  the  right  and  left  j  the  one  taking  the  di- 
reftion  of  Mount  Colzoum,  the  other  terminating  in 
fome  fand  banks  near  Alexandria  j  the  former  being 
corapofed  of  high  and  fteep  rocks,  the  latter  of  fandy 
hillocks  over  a  bed  of  calcareous  ftone.  Beyond  thele 
mountains  are  deferts  bomided  by  the  Red  fea  on  the 
eaft,  and  on  the  well  by  other  parts  of  Africa  ;  having 
in  the  middle  that  long  plain  which,  even  where  ivldell, 
is  not  more  than  nine  leagues  over.  Here  the  Nile  is 
confined  in  its  courfe  betwixt  thefe  infuperable  barriers, 
and  during  the  time  of  Its  inundation  overflows  the 
country  all  the  way  to  the  foot  of  the  mountains  ;  and 
Mr  Bruce  obferves  that  there  is  a  gradual  flope  from 
the  bed  of  the  river  to  thofe  mountains  on  both  fides. 
The  baron  de  Tott  fays,  that  the  mountains  four  leagues 
from  the  Nile,  and  facing  Cairo,  "  are  only  a  ridge  of 
rocks  of  about  40  or  50  feet  high,  %vhich  divide  Egypt 
from  the  plains  of  Libya  ;  which  ridge  accompanies  the 
courfe  of  the  river,  at  a  greater  or  leffer  diftance,  and 
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feems  as  ii  only  intended  to  ferve  as  a  bank  to  the  ge-    £gvpt. 
neral  innudution."  u— y— i«/ 

Louver  Egypt,  according  to  M.  Savary,  compre- 
hends all  the  country  between  Cairo,  the  IMediterra- 
nean,  the  illhmus  of  Suez  and  Libya.  "  This  im- 
menfe  plain  (lays  he)  prefents  on  the  borders  of  its 
parching  fanils  a  ftrip  of  lands  cultis-ated  along  the 
canals  of  the  river,  and  in  the  middle  a  triangular  ifland 
to  which  the  Greeks  gave  the  name  of  Delia  ;  at  the 
top  of  the  angle  of  which  the  baron  dc  Tott  informs 
us  the  rocks  of  Libya  and  the  coalls  of  Arabia  open 
and  recede  from  each  other  towards  the  eall  and  weft, 
parallel  to  the  Mediterranean.  This  great  extent  of 
country,  from  the  kingdom  of  Barca  to  Gaza,  is  ei- 
ther overflowed  by  the  river,  or  capable  of  being  fo ; 
which  thus  fertilizes  in  a  high  degree  a  tracl  of  coun- 
try feemingiy  devoted  to  perpetual  barrennefs  on  ac- 
count of   the  want  of  rain    and  the  heat  of  the  cli- 
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According  to  the  teftimonies  of  both  Mr  Bruce  and  coaft  oi  1 

M.  Volney,  the  coail  of  Egypt  is  fo  extremely  low,  thatgypt  ex  . 

it  cannot  be  difcovered  at  fea  till  the  mariners  come  "cmely 

V,  ithin  a  few  leagues  of  it.     In  ancient  times  the  failors  '^"'" 

pretended  to  know  when  they  approached  this  country, 

by  a  kind  of  black  mud  brought   up  by  their  founding 

line  from  the  bottom  of  the  fea  ;  but  this  notion,  though 

as  old  as  the  days  of  Herodotus,  has  been  dllcovered  to 

be  a  millake  by  Mr  Bruce  ;  who  found  the  mud  in 

quellion  to  arlfe  while  the  velTel  was  oppofite  to  the   . 

aeferts  of  Barca.  All  along  the  coaft  of  Egypt  a  ftrong 

current  fets  to  the  eaftward.  „ 

In  former  times  Egypt  was  much  celebrated  for  itsof  the  fer~ 
fertility  ;  and  there  is  great  reafon  to  believe,  that  were  tiljty  of  an. 
the  fame  pains  bellowed  upon  the  cultivation  of  the"^'*^"' ^'^'^ 
ground,  and  the  diftribution  of  the  waters  of  the  Nile^'  "^ 
in  a  proper  manner,  the  fame  fertility  would  llill  be 
found  to  remain.  The  caufe  of  decreafe  in  the  produce 
of  Egypt  we  fliall  defcribe  in  the  words  of  M.  Savary. 
"  The  canals,"  fays  he,  fpeaking  of  the  Delta,  "  which 
ufed  to  convey  fertility  i\ith  their  waters,  are  now  filled. 
The  earth  no  longer  watered,  and  conthmally  expofed 
to  the  burning  ardour  of  the.  fun,  is  converted  into  a 
barren  fand.  In  thofe  places  where  formerly  were  feen 
rich  fields  and  flourilhing  towns,  on  the  Pelufiac,  the 
Tarldlc,  and  the  Mendefian  branches,  which  all  ilrike 
out  from  the  canal  of  Damletta,  nothing  is  to  be  found 
at  this  day  but  a  few  miferable  hamlets,  furrounded  by 
date  trees  and  by  deferts.  Thefe  once  navigable  canals 
are  now  no  more  than  a  vain  refemblance  of  ^vhat  they 
ivere  :  they  have  no  communication  with  the  lake  Men- 
zall,  but  what  is  merely  temporary,  on  the  i^velllng  of 
the  Nile  ;  they  are  dry  the  remainder  of  the  year.  By 
deepening  them  by  removing  the  mud  depofited  by  the 
river  fince  the  Turks  have  made  themfelves  mailers  of 
Egypt,  the  country  they  pals  through  ^vould  be  again 
fertilized,  and  the  Delta  recover  a  third  of  its  great- 
nefs."  _  jj_j 

Concerning  this  ifland  it  has  been  the  opinion  of  asj^ary'. 
great  many,  even  from  very  ancient  times,  that  it  was  account  of 
produced   by  the   mud  brought   down  by  the  inunda-  the  forma- 
tions of  the  Nile  :  and  this  opinion  we  find   adopted  in  ■"""  °   ' 
the  ftrongell  manner  by  IM.   Savary.     His  account  of 
the  fuppofed  rife    of  the   Delta,    and    indeed    of   the 
greatefl   part  of  Egypt,  is  to  the  following  purpofe. 

In 
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K»ypt.     In  thofc  early  ages  where  liiftory  has    not  fixed  any 
"~^  epoch,  a  certain  people  dtlcended  from  the  mountains 

near  the  catarafts  into  the  valley  overflowed  by  the 
Nile,  and  ivhich  was  then  an  uninhabitable  morals 
overgrown  ivith  reeds  and  canes.  In  what  manner,  or 
from  what  motive,  thele  people  were  induced  to  delcend 
from  their  ancient  habitations  to  fuch  a  place,  or  hmv 
they  found  means  to  penetrate  into  a  morals  which  he 
exprelsly  tells  us  was  impenelrah/c,  we  are  not  informed, 
neither  is  it  to  our  prelcnt  purpole  to  inquire.  At 
that  time,  however,  the  ka  bathed  the  feet  of  thole 
mountains  where  the  pyramids  are  built,  and  advanced 
far  into  Libya.  It  covered  alio  part  of  the  illhmus 
of  Suez,  and  every  part  of  what  ive  now  call  the  Delta 
formed  a  great  gulf.  After  many  ages  the  Egyptians, 
by  what  means  is  utiknown,  at  leall  not  fpecitied  by 
our  author  (though  they  ought  to  have  been  lo,  as  the 
country  it  ieems  was  then  overflo^ved  not  only  by  the 
river  but  by  the  oceanj,  formed  canals  to  carry  off  the 
ftagnant  waters  of  the  Nile  ;  oppoled  ttrong  dykes  to 
its  ravages  ;  and,  tired  of  dwelling  in  the  caverns  of 
rocks,  built  towns  and  cities  upon  Ipots  elevated  either 
by  nature  or  art.  Already  the  ri\'er  was  kept  within 
its  bounds,  the  habitations  of  men  were  out  of  the  reach 
of  its  inundations,  and  experience  had  taught  the  peo- 
ple to  forelee  and  announce  them.  One  of  the  kings 
of  Egypt  undertook  to  change  the  courie  of  the  river. 
After  running  250  leagues  between  the  barriers  already 
mentioned,  meeting  with  an  unfurmountable  obllacle  to 
the  right,  it  turned  luddenly  to  the  left  ;  and  taking 
its  courl'e  to  the  fouthward  of  Memphis,  it  fpreads  its 
waters  through  the  fands  of  Libya.  The  prince  we 
Ipeak  of  cauled  a  new  bed  to  be  dug  for  it  to  the  eaft  of 
Memphis  ;  and  by  means  of  a  large  dyke  obliged  it  to 
return  between  the  mountains,  and  dilcharge  ittelf  into 
the  gulf  that  bathes  the  rock  on  which  the  caftle  of 
Cairo  is  built.  The  ancient  bed  of  the  river  \vas  Ifill 
to  be  feen  in  the  time  of  Herodotus,  and  may  even  be 
traced  at  this  day  acrols  the  deferts,  paffmg  to  the  weit- 
ward  of  the  lakes  of  natrum.  The  Arabs  ftill  bellow 
upon  it  the  name  of  Bahr  Belama,  "  or  fea  without  wa- 
tee,"  and  it  is  now  alraoft  choked  up.  To  the  labours 
of  this  monarch  Egypt  is  indebted  for  the  Delta.  A 
reflux  of  the  lea  was  occalioned  by  the  enormous  weight 
of  the  waters  of  the  Nile,  which  precipitated  themlelves 
into  the  bottom  of  the  gulf.  Thus  the  lands  and 
mud  carried  along  with  them  were  collected  into  heaps  ; 
and  thus  the  Delta,  at  firif  very  inconiiderable,  role 
out  of  the  fea,  of  which  it  repelled  the  limits.  It  was 
a  gift  of  the  river,  snd  it  has  fince  been  defended  from 
the  attacks  of  the  ocean  by  railing  dykes  around  it.  Five 
hundred  years  before  the  Trojan  war,  according  to  He- 
rodotus, the  Delta  was  in  its  infancy  ■,  eight  cubits  of 
»vater  being  then  fufficient  to  overflow  it.  Strabo  tells 
us,  that  boats  palltd  over  it  from  one  extremity  to  the 
other  ;  and  that  its  town*:,  built  upon  artificial  emi- 
nences, rel'embled  the  illands  of  the  Egean  fea.  At  the 
time  that  Herodotus  vilited  this  country,  15  cubits 
were  neceflary  to  cover  all  the  Lower  Egypt  j  but  the 
Nile  then  overHoivcd  the  country  for  the  Ipace  of  two 
days  journey  to  the  right  and  left  of  the  ifland.  Un- 
der the  Roman  empire  16  cubits  performed  the  fame 
effect.  When  the  Arabs  came  to  have  the  dominion, 
17  cubits  were  requiiite  ;  and  at  this  day  18  arc  necef- 
lary to  produce  a  plentiful  crop  \  but  the  inundation 
Vol.  VII.  Part  II. 
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ftops  at  Cairo  and  the  neigiibi>aring  country,  without 
being  extended  over  the  Lower  Egypt.  Sometimes, ' 
however,  the  Nile  riles  to  2  2  cubits  ;  and  the  cauli:  of 
this  phenomenon  is  the  mud  frr  lo  many  years  accu- 
mulated on  the  ifland.  H'  re,  in  the  fpace  of  3284 
years,  we  fee  the  Delta  elevated  I  4  cubits.  Our  author 
wrote  in  1777,  and  informs  us  that  he  twice  made  the 
tour  of  the  xA.-.nA  during  th.  time  of  the  inundation. 
"  The  river  (f:i)s  he)  flowed  ni  full  llrcams  in  the  great 
brancheM  of  Rofetta  arid  Damietta,  as  well  as  in  thofc 
which  pafs  through  the  interior  part  of  the  country  ; 
but  it  did  not  overflow  the  lands,  excejit  in  the  lower 
parts,  where  the  dykes  were  pierced  for  the  purpofe  of 
watering  the  plantations  of  rice.  We  mull  not,  how- 
ever, imagine,  as  feveral  travellers  pretend,  that  this 
ifland  ivill  continue  to  rife,  and  that  it  will  become  un- 
fruitful. As  it  owes  its  increale  to  the  annual  fctthng 
of  the  mud  conveyed  thither  by  the  Nile,  when  it  ceafcs 
to  be  overflowed  it  will  no  longer  increafe  in  height, 
for  it  is  demonftratcd  that  culture  is  not  fufficient  to 
raife  land. 

"  It  is  natural  to  Imagine  that  the  Delta  has  in- 
creafed  in  length  as  well  as  in  height  ;  and  of  this  we 
may  look  upon  the  following  faft  to  be  a  remarkable 
proof.  Under  the  reign  of  Pfarainiticus,  the  Mile- 
lians,  with  30  veffels,  landed  at  the  mouth  of  the  Bol- 
bitine  branch  of  the  Nile,  now  called  that  of  Rofetta, 
where  they  fortified  themfelves.  There  they  built  a 
town  called  Mete/is,  the  fame  as  Faoiie,  which,  in  the 
Coptic  vocabularies,  has  preferved  the  name  of  Mejjil, 
This  town,  formerly  a  feaport,  is  now  nine  leagues 
dillant  from  the  fea  ;  all  which  fpace  the  Delta  has  in- 
creafed  in  length  from  the  time  of  Plammiticus  to  the 
prefent.  Homer,  in  his  OdylTey,  puts  the  following 
words  in  the  mouth  of  Menelaus.  '  In  the  ft ormy  l<;a 
which  wafhes  Egypt  there  is  an  ifland  called  Pharos. 
Its  diftance  from  the  ftiore  is  fuch,  that  a  veflel  with 
a  fair  wind  may  make  the  .paflage  in  a  day.'  From  the 
way  in  which  he  fpeaks  of  this  ifland  in  other  places, 
alio,  ive  may  fuppofe  that  the  ifland  of  Pharos,  in  his 
time,  was  not  lets  than  20  leagues  dillant  from  the  E- 
gyptian  coall,  though  now  it  forms  the  port  of  Alex- 
andria J  and  this  fentiment  is  confirmed  by  the  moll  an- 
cient writers. 

"  What  prodigious  changes  great  rivers  occafion  on 
the  furface  of  the  globe  !  How  they  elevate,  at  their 
mouths,  iflands  which  become  at  length  large  portions 
of  the  continent  !  It  is  thus  that  the  Nile  has  formed 
almoft  all  the  Lower  Egypt,  and  created  out  of  the 
waters  the  Delta,  which  is  90  leagues  in  circumfe- 
rence. It  is  thus  that  the  Meander,  conftantly  repel- 
ling the  waves  of  the  Mediterranean,  and  gradually  fill- 
ing up  the  gulf  into  which  it  falls,  has  placed  in  the 
middle  of  the  land  the  town  of  Miletus,  formerly  a  ce- 
lebrated harbour.  It  is  thus  that  the  Tigris  and  the 
Euphrates,  let  loole  from  the  Armenian  hills,  and 
Aveeping  with  them  in  their  courie  the  fands  of  Me- 
fopotamia,  are  imperceptibly  filling  up  the  Perfian 
gulf." 

Thefe    are    the  reafons  alTigned  by   M.   Savary  for  Mr  iiruce'» 
thinking  that  the  Delta,  as  well  as  the  greatell  part   of  reafons  for 
the    Lower  Egypt,  had  been  produced   by  the  Nile  ;'*•*  ""■. 
but     this     opinion    is    violently    contefled    by    other  '!^''  °f"' 
travellers,    particularly  Mr  Eruce,    who    has  given  a 
pretty  long  differtation  upon  it,  as  well  as  many  occa- 
4  I  fional 


130 


E     G    Y 


[    6t8     ] 


E     G     Y 


Sg?P*-     Conal  remarks  through  the  cohHc  of  his  work.     He 
■""^'"""^  begins  with  obferving,   r.  That  the  country  of  Egypt 
is  entirely  a    valley  bounded    by  rugged   mountains  j 
whence  it  might  feem  natural  to  imagine  that  the  Nile, 
oi'ertiowing    a  country  of   this  kind,  would  be  more 
ready  to  walh  away  the  foil  than  add  to   it.     2.  It  is 
obferved  by  Dr  Shaw,  and  the  fame  is  confirmed  by 
our  author,  that  there  is  a  gentle  flope  from  the  mid- 
dle of  the  valley  to  the  foot  of  the  mountains  on  each 
fide  ;  fo  that  the  middle,  in  which  is  the  channel  of 
the  Nile,  is  really  higher  than  any  other  part  of  the 
valley.    Large  trenches  are  cut  acrois  the  country  from 
the  channel  of  the  river,  and  at  right  angles  with  it,  to 
the  foot  of  the  mountains.     3.  As  the  river  iwells,  the 
canals  become  filled  with  water,  which  naturally  de- 
fcending  to  the  foot  of  the  mountains,  runs  out  at  the 
farther  end,  and  overflows  the   adjacent  level  country. 
4.  When  the  water,  having  attained  the  lowell  ground, 
begins  to  llagnate,  it  does   not  acquire  any  motion  by 
reafon  of   the  canal's  being  at  right  angles  uath  the 
channel  of  the  Nile,  unlcfs  in  the  cafe  of  excelRve  rains 
in  Ethiopia,  when  the  water  by  ks  regurgitation  again 
joins  the  Ifream.      In  this  cafe,  the  motion  of  the  cur- 
rent is  communicated  to  the  whole  mafs  of  waters,  and 
*very  thing  is  fv.ept  away  by  them  into   the  fea.      5.  It 
has  been  the  opinion  of  feveral  authors,  that  there  was 
a  neceffity  for  me;ifuring  the  height  of  the  inundation  on 
account  of  the  quantity  of  mud  brought  down  annually 
by  the  waters,  by  which  the  landmarks  were  fo  covered, 
that  the  proprietors  could  not  know  their  own  grounds 
alter  the  river  fubiided.  But  whatever  might  be  the  rea- 
Ibn  of  this  covering  of  the  landmarks  in  ancient  times,  it 
is  certain  that  the  mud  left  by  the  Nile  could  net  be  io 
in  the  time  of  Herodotus,    or    during    any  period  of 
time  afligned  by  that  hiftorian  ;    for  he  afligns    only 
one  foot    of  increafe  of  foil  throughout  Egypt  in  an 
hundred  years  from  the  mud  left  by  the  river  ;  the  in- 
creafe during  one  year,  therefore,  being  only  the  hun- 
dredth part  of  a  foot,  could  not  cover  any  landmark 
whatever.      Befides,  the  Egyptian  lands  are  at  this  day 
parted  by  huge  blocks  of  granite,    which    frequently 
have    gigantic  heads  at  the  end  of  them  ;    and  thele 
could  not,  at  the  rate  mentioned    by  Herodotus,    be 
covered  in  feveral  thoufand  years.  6.  The  Nile  does  not 
now  bring  dovm  any  great  quantity  of  mud  ;  and  it  is 
abfurd  to  luppofe  that  it  can  at  prefent  bring  down  as 
much  as  it  did  foon  after  the  creation,  or  the  ages  imme- 
diately fucceeding  the  deluge.     Throughout  Abyffinia, 
according  to  the  tellimony  of  our  author,  the  channel 
of  every  torrent  is  now  worn  to  the  bare  rock,  and  al- 
mofl  every  rivulet  runs  in  a  hard  ftony  bed,  all  the  loofe 
earth  being  long  ago  wafhed  a^ivay  ;  fo  that  an  annual 
and  equable  increafe  of  the  earth  from  the  fediment  of 
the  waters  is  impoffible.      7.  Our   author   made  a  great 
number  of  trials  of  the  water  of  the  Nile  during  the 
time  of   its  inundation  in  different    places.      At  Baf- 
boch,    when  jull    coming  down    from    the    cultivated 
parts  of  Abyflinia,  and  before  it  enters    Sennaar,  the 
fediment    is   compofed  of  fat  earth  and  land,    and  its 
quantity  is  exceedingly  fmall*     At  the  juncftion  of  the 
Nile  and   Allaboras  the  quantity  of  lediment  is  very 
little  augmented  ;  confifting  ftill  of  the  fame  materials, 
but  now  moftly  fand.     At  Syeue  the  quantity  of  fedi- 
ment was  almoft  nine   times   greater   than   before ;  but 
was  now  compofed  almolt  entirely  of  fand,  with  a  very 
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fmall  quantity  of  black  earth.  The  conclufion  of  our 
author's  expciiments,  hoivever,  is  difl'erent  from  what  ~ 
^ve  Ihoidd  have  been  led  to  expedl  from  th.ofe  juft  men- 
tioned. "  The  experiment  at  Rofetta  (fays  he)  was 
not  (o  often  repeated  as  the  others  :  but  the  refult  was, 
that  in  the  If  rtngtli  of  the  inundation  the  lediment  con- 
filled  moltly  oi  land  ;  and,  towards  the  end,  was  much 
the  greater  part  earth.  I  think  thefe  experiments  cou- 
cluiive,  as  neither  the  Nile  coming  frefh  from  AbyiTmia, 
nor  the  Atbara,  though  joined  by  the  Mareb,  likewil'e 
from  the  fame  coimtry,  brought  any  great  quantity  of 
foil  from  thence." 

8.  Our  author  goes  on  to  obferve,  that  had  the  Nile 
brought  down  the  quantities  of  mud  which  it  has  been 
faid  to  do,  it  ought  to  have  been  moll  charged  with  it 
at  tiyene  ;  as  there  it  contained  the  ^vhole  that  was  to 
be  conveyed  by  it  into  Egypt.  Inflead  of  this,  how- 
ever, the  principal  part  of  the  fediment  at  tliis  place 
was  fand  ;  and  this  is  very  naturally  accounted  for  from 
the  vail  quantities  of  land  taken  up  by  the  winds  in  the 
deferts  benveen  Gooz  and  Syene.  Here  our  traveller 
frequently  faw  vail  pillars  of  this  kind  of  fand,  which 
is  fo  fine  and  light  as  to  form  an  impalpable  powder, 
traverling  the  deiert  in  various  direftions.  Many  of 
thele  were  driven  upon  the  river  ;  and  when  it  became 
calm  in  the  evening,  fell  down  into  it  entirely  ;  thus 
affording  materials  tor  the  many  fandy  iflands  to  be  met 
with  in  the  Nile. 

9.  Mr  Bruce  adopts  the  opinion  of  thole  who  fup- 
pofe  that  there  has  been  a  continual  decreaie  of  water 
iince  the  creation  of  the  world.  In  this  cafe,  therefore, 
if  the  land  of  Egypt  had  been  continually  increaiing  in 
height  while  the  ^vater  that  was  to  cover  it  decreated  ; 
there  muft  have  been  frequent  famines  on  account  of 
the  want  of  a  iuflicient  inundation.  But  lo  far  is  this 
from  being  the  cale,  that,  according  to  the  tellimony 
of  feveral  Arabian  MtiS.  there  had  not,  when  Mr 
Bruce  was  in  Egypt,  been  one  fcarce  feaion  from  the 
lownefs  of  the  inundation  for  34  years;  though  during 
the  fame  Ipace  they  had  three  tmies  experienced  a  famine 
by  too  great  an  abunda;nce  of  water,  which  carried 
away  the  millet. 

10.  If  there  had  been  fuch  an  increafe  of  land  as  He- 
rodotus and  others  luppofe,  it  mull  now  have  been  very 
perceptible  in  Ibme  of  the  moll  ancient  public  monu- 
ments. This,  however,  is  by  no  means  the  cafe.  The 
bafe  of  every  obeliik  in  tpper  Egypt  is  to  this  day 
quite  bare  and  viiible.  Near  Thebes  there  are  llill  ex- 
tant two  coloffal  Itatues,  plainly  deligned  for  nilome- 
ters,  and  which  ought  by  this  time  to  have  been  almoft 
covered  'K'ith  earth  ;  but  notwithllanding  the  length  of 
time  thele  have  remained  there,  they  are  llill  bare  to 
the  very  bafe. 

The  llrongell  argument  which  the  advocates  for  the  Oui'mons  01 
increaie   of  land  of   Egypt   can   make  ule  of  is,  that  various  au- 
the  mealures  by  which   the   quantity  of  inundation   is'lmr- con- 
determined  are  Imaller  now  than  in  former  times  ;  and  ccrning  the 
thefe  fmall  mealures   are  faid  to  have  been  introduced  f^^j^  ^^  ^^_ 
by  the   Saracens.     On  this   Mr  Bruce  very  jullly  ob-jient  times, 
ferves,  that  fuch  an  expedient  could  not  have  anlwer- 
ed  any  good  purpole  j  as  no  decreafe   of  the   meafure 
could  have   augmented   the  quantity  of  com  produced 
by  the  groimd.      M.  Savary  oblerves,   that,   to  render 
his  calculation  concerning  the  growth  of  land  in  Egypt 
abfolutely  exad,  it  would  be   necelVary  to  determine 
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E?)rpt.  ilie  precifc  length  of  the  Greek,  Roman,  and  Arabian 
— — V  •'  cubit  ;  and  even  to  know  the  different  alterations 
which  that  meafure  liad  undergone  among  thele  people  : 
But  this  nicety  he  thinks  needlefs ,  looking  upon  the 
general  fact  to  be  fully  ellablilhed  by  what  he  had  faid 
before.  Mr  Bruce,  however,  has  treated  the  fubjecl 
with  much  greater  accuracy.  He  obferves,  that  from 
the  fituation  of  Canopus,  the  diftance  betwixt  Egypt 
and  Cyprus,  and  the  e.xtenlion  of  the  land  to  the  north- 
ward, it  appears  that  no  addition  of  any  confequence 
has  been  made  to  it  for  300O  years  part.  The  only 
argument  left  for  the  increafc  of  land  therefore  mult  be 
taken  from  the  nilometer.  The  ufe  of  this  inftrument 
was  to  determine  the  quantity  of  inundation,  that  fo  it 
might  be  knoivn  whether  the  crop  would  be  furticient 
to  enable  the  people  to  pay  the  taxes  exacted  of  them 
by  the  fovereign  or  not.  The  firlt  Hep  was  to  know 
Vhat  fpace  of  ground  was  overfloned  in  a  given  number 
of  years  ;  and  this  being  determined  by  menfuration,  the 
next  thing  was  to  afcertain  the  produce  of  the  ground 
upon  an  average.  Thus  becoming  acquainted  with  the 
greatelt  and  lealt  crops  produced,  together  ivith  the 
exact  extent  of  ground  overflowed,  they  were  furnifh- 
ed  with  all  the  necelTary  principles  for  conitrufting  a 
nilometer  -,  and  nothing  no^v  remained  but  to  eredt  a 
pillar  in  a  proper  place,  and  di\ide  it  exaitly  into  cu- 
bits. This  was  accordingly  done  ;  the  pillar  was  firit 
divided  into  cubits,  and  thefe  again  were  fubdivided 
into  digits.  The  firft  divifion  of  this  kind  was  un- 
doubtedly that  mentioned  in  Scripture,  and  called  the 
cubit  of  a  man ;  being  the  length  of  the  arm  from  the 
middle  of  the  round  bone  in  the  elbow  to  the  point  of 
the  middle  finger  ;  a  meafure  ftill  in  ufe  among  all  rude 
nations.  As  no  Itandard  could  be  found  by  ivhich  this 
meafure  might  be  exaiitly  determined,  authors  have  dif- 
fered very  much  concerning  the  true  length  of  the  cubit 
when  reduced  to  our  feet  and  inches.  Dr  Arbuthnot 
reckons  two  cubits  mentioned  in  Scripture ;  one  of  them 
containing  one  foot  nine  inches  and  iVoV  of  ^^  '"^h  ; 
the  other  one  foot  and  tb^tt  oi  a  foot  ;  but  Mr  Bruce 
is  of  opinion  that  both  of  thefe  are  too  large.  He 
found,  by  menfuration,  the  Egyptian  cubit  to  be  ex- 
adtly  one  foot  five  inches  and  three-fifths  of  an  inch  ; 
and  Herodotus  mentions,  that  in  his  time  the  cubit  ufed 
for  determining  the  increafe  of  the  Nile  was  the  Samian 
cubit,  about  1 8  of  our  inches.  The  latter  alfo  informs 
us,  that  in  the  time  of  Moeris,  the  minimum  of  increafe 
was  8  cubits,  at  which  time  all  Egypt  below  the  city 
of  Memphis  was  overflowed  ;  but  that  in  his  time  1 6 
or  at  leaft  1 5  cubits  were  neceffary  to  produce  the 
fame  efFe£t.  But  to  this  account  Mr  Bruce  objeils, 
that  Herodotus  could  have  no  certain  information  con- 
cerning the  nilometer,  becaufe  he  himfelf  fays  that  the 
priefts,  who  alone  had  accefs  to  it,  ^vould  tell  him  no- 
thing of  the  matter.  Herodotus  alfo  informs  us,  that 
in  the  time  of  Moeris,  great  lakes  were  dug  to  carry 
off  the  waters  of  the  inundation  ;  and  this  iuperfluoiis 
quantity  Mr  Bruce  fuppofcs  to  have  been  conveyed  in- 
to the  defert  for  the  ufe  of  the  Arabs,  and  that  by 
fuch  a  valt  drain  the  rife  of  the  water  on  the  nilometer 
would  undoubtedly  be  diminilhed.  But  even  granting 
that  there  -(vas  fuch  a  difference  between  the  rife  of 
tX'  water  in  the  time  of  Moeris  and  in  that  of  Hero- 
dotus, it  does  not  appear  that  any  thing  like  it  has 
ajipeared  ever  iince.     StrabOj  who  travelled  into  Egypt 
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400  years  after  the  lime  of  Herodotus,  found  that 
eight  cubits  were  then  the  minimum,  as  well  as  in 
the  time  of  Moeris.  From  fomc  paffages  in  Strabo, 
however,  it  appears  that  it  required  a  particular  exer- 
tion of  induftry  to  caufe  this  quantity  of  water  pro- 
duce a  plentiful  cro]i  ;  but  there  is  not  the  leart  rcafou 
to  fuppofe,  that  the  very  fame  indudry  was  not  ne- 
ceffary in  the  time  of  Moeris  ;  fo  that  lUU  there  is  not 
any  increafe  of  land  indicated  by  the  nilometer.  AI)out 
100  years  afterwards,  when  the  emperor  Adrian  vifitcd 
Egypt,  wt  are  informed  from  unquiltional)le  authority, 
that  16  cubits  were  the  minimum  when  the  people  were 
able  to  pay  their  tribute  ;  and  in  tlic  fourth  century, 
under  the  emperor  Julian,  15  cubits  were  the  rtandard  j 
both  which  accounts  correfpond  with  that  of  Herodo- 
tus. Laltly,  Procopius,  who  lived  in  the  time  of  Juf- 
tinian,  infonns  us,  that  18  cubits  were  then  requifite  for 
a  minimum. 

From  thefe  accounts,  fo  various  and  difcordant,  it  is  N'o  increafe 
obvious  that  no  certain  conclufion  can  be  drai\'n.     It  °f  '"""l  '" 
is   not  indeed  eafy  to  determine  the  reafon  of  this  dif-'  ^  ^"^" 
ference  in  point  of  fatt.     The  only  conjedlure  we  can  ^,;,|y  ^  f^„^ 
offer  is,  that  as  it  appears  that  by  proper  care  a  fraaller  pofed ; 
quantity  of  water  ^viU  aniwer   the  purpofe  of  producing 
a   plentiful  crop,    fo  it  is  not  unrealoiiable  to  fuppofe 
that  at  different  periods  the  indultry  of  the  people  has 
varied  fo  much  as  to  occaiion  the  difagrcement  in  que- 
ftion.    This  would  imdoubtedly  depend  very  much  ujion 
their  governor  ;  and   indeed  Strabo  informs  us  that  it 
was  by  the  care  of  the  governor  Petronius,  that  fuch  a 
fmall  quantity  of  water  was  made  to  anfwer  the  purpolc. 
The  conclufion  drawn  by  Mr  Bruce  from  the  whole  of 
the  accounts  above  related,  is,  that  from  them  it  is  molt 
probable  that  no  increafe  of  land  has  been  indicated  by 
the  nilometer  from  the  time  of  Moeris  to  that  of  Juiti- 

On  the  conqueft  of  Egypt  by  the  Saracens,  their  norin 
barbarous  and  rtupid  caliph  deltroyed  the  nilometer,  more  mo- 
caufing  another  to  be  built  in  its  Head,  and  afterwards  ^"^  limei 
fixed  the  rtandard  of  paying  tribute  confiderably  below 
what  it  had  ufually  been.  The  Egyptians  were  thus 
kept  in  continual  terror,  and  conftantly  watched  the 
new  nilometer  to  obferse  the  gridual  increafe  or  de- 
creafe  of  the  water.  On  this  he  ordered  the  new  nilo- 
meter to  be  dertroyed,  and  another  to  be  conflrudted, 
and  all  accefs  to  it  to  be  denied  to  the  people.  Wliich 
prohibition  is  ftill  continued  to  Chriftians  ;  though  our 
author  found  means  to  get  over  this  obltacle,  and  has 
given  a  figure  of  the  inftrument  itfelf.  That  the  people 
might  not,  however,  be  fuppofed  to  remain  in  total  ig- 
norance of  their  fituation,  he  commanded  a  proclamation 
to  be  daily  made  concerning  the  height  of  the  water, 
but  in  fuch  an  unintelligible  manner  that  nobody  was 
made  any  wifer  ;  nor,  according  to  our  author,  is  the 
proclamation  underltood  at  this  day.  From  his  own  ob- 
iervations,  ho^vever,  Mr  Bruce  concludes,  that  1  ^  cubits 
are  now  the  minimum  of  inundation,  and  as  this  coin- 
cides with  the  accounts  of  it  in  the  times  of  Herodotus 
and  Adrian,  he  fuppofes  with  great  probabilitv,  that 
the  fame  quantity  of  water  has  been  neceflary  to  over- 
flow this  country  from  the  carlielt  accounts  to  the  pre- 
fent  time. 

It  now  remains   only  to   take   notice  of  ivhat  Is  faid 

by  M.  Savarv  concerning  the  former   diftance  of  the 

ifland  of  Pharos  from  the  land  to  which  it  is  noxv  joined. 
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Wkli  regard  to  his  other  aflertions  concerning  the  city 
of  Mctelis  having  been  once  a  fea  port,  M.  Vohiey  proves 
that  he  has  quoted  Strabo  unfairly,  and  confequently  no 
ftrefs  is  to  be  laid  upon  them.  The  principal,  indeed 
the  onlv,  evidence  which  therefore  remains,  is  the  paflage 
already  quoted  from  Homer,  viz.  that  "  the  illand  of 
Pliaros  is  as  far  dirtant  from  one  of  the  mouths  of  the 
Nile  as  a  veffcl  can  fail  in  one  day  before  the  wind." 
*'  But  (fays  M.  Volncy)  when  Homer  fpeaks  of  the 
diftance  of  this  illand,  he  does  not  mean  its  diftance  fi'om 
the  (hore  oppofite,  as  that  traveller  (M.  Savary)  has 
tranllated  him,  but  from  the  land  of  Egypt  and  the 
yver  Nile.  In  the  lecond  place,  by  a  day's  fail  we  mull 
not  underftand  that  indefinite  fpace  which  the  veiTels, 
or  rather  the  boats,  of  the  ancient  Greeks,  could  pals 
through  in  a  day ;  but  an  accurate  and  determined 
meafure  of  540  ftadia.  This  meafure  is  afcertained  by 
Herodotus,  and  is  the  precife  dirtance  between  Pharos 
and  the  Nile,  allowing,  with  M.  d'Anville,  27,000 
toifes  to  540  ftadia.  It  is  therefore  far  from  being 
proved,  that  the  increafe  of  the  Delta  or  of  the'  continent 
was  fo  rapid  as  has  been  reprefented  •,  and,  if  we  were 
difpofed  to  maintain  it,  we  (hould  Hill  have  to  explain 
how  this  ihore,  which  has  not  gained  half  a  league  from 
the  days  of  Alexander,  (hould  have  gained  eleven  in  the 
far  fliorter  period  from  the  time  of  Menelaus  to  that 
conqueror.  The  utmoft  extent  of  the  encroachment  of 
this  land  upon  the  lea,  however,  may  be  learned  from  the 
words  of  Herodotus ;  who  informs  us,  that  "  the  breadth 
of  Egypt,  along  the  fea  coaft,  from  the  gulf  of  Plin- 
thine  to  the  lake  Scrbonis  near  Mount  Callus,  is  3600 
ftadia ;  and  its  length  from  the  fea  to  Heliopolis  1 500 
iladia."  Allowinsr  therefore  the  ftadiuni  of  Herodotus 
to  be  between  50  and  n  French  toiles,  the  1 500  ftadia 
juft  mentioned  are  equal  to  76,000  toifes;  which,  at  the 
rate  of  57,000  to  a  degree,  gives  one  degree  and  near  20 
minutes  and  a  half.  But  from  the  aftronomical  obferva- 
tions  of  M.  Niebuhr,  who  travelled  for  the  king  of  Den- 
mark in  1761,  the  difference  of  latitude  between  Helio- 
polis, now  called  Malarea,  and  the  fea,  being  one  degree 
29  minutes  at  Damietta,  and  one  degree  24  minutes  at 
Rofetta,  there  is  a  difference  on  one  fide  of  three  minutes 
and  a  half,  or  a  league  and  a  half  encroachment  ;  and 
eight  minutes  and  a  half,  or  three  leagues  and  a  half 
on  the  other." 

'I'hus  the  difpute  concerning  the  augmentation  of  the 
land  of  Egypt  by  the  Nile  feems  to  be  abfolutely  decid- 
ed ;  and  the  encroachments  of  it  on  the  fea  fo  trifling, 
that  we  may  juftly  doubt  ivhether  they  exift,  or  whether 
we  are  not  entirely  to  attribute  the  apparent  diiferences 
to  thofe  which  certainly  take  place  betwixt  the  ancient 
and  modern  menfuration.  M.  Volney  gives  a  very  par- 
ticular defcription  of  the  face  of  the  country  ;  but  takes 
notice  of  the  inconveniences  under  which  travellers  la- 
bour in  this  country,  by  which  it  is  rendered  extremely 
difficult  to  fay  any  thing  certain  with  regard  to  the  na- 
ture of  the  foil  or  mineral  produftions.  'J'hefe  arile 
from  the  barbarity  and  luperftition  of  the  people,  %vho 
imagine  all  the  Europeans  to  be  magicians  and  forcerers, 
who  come  by  their  magic  art  to  dllcover  the  treafures 
which  the  genii  have  concealed  under  the  ruins.  So 
deep-rooted  is  this  opinion,  that  no  perfon  dares  walk 
alone  in  the  fields,  nor  can  he  find  any  one  willing  to 
accompany  him  ;  by  which  means  he  is  confined  to  the 
banks  of  the  river,  and  it  is  only  by  comparing  the  ac- 


counts of  various  travellers  that  any  fatIsfa£lory  know-     Egypt, 
ledge  can  be  acquired.  »        ' 

According  to  this  author,  the  entrance  into  Egypt  „  ,'•'-'', 
at  Rofetta  prefents  a  molt  delightful  prolped,  by  the  j^^^ou,,,  ^^f 
perpetual  verdure  of  the  palm  trees  on  each  lide,  the  the  face  of 
orchards  watered  by  the  river,  with  orange,  lemon,  and 'lie  coun- 
cther  fruit  trees,  which  grow  there  in  v;iit  abundance  j'"- 
and  the  lame  beautiful  appearance  is  continued  all  the 
way  to  Cairo.  As  we  proceed  farther  up  the  river,  he 
fays,  that  nothing  can  more  relemble  the  apptarauce  of 
the  country  than  the  marfhes  of  the  Lower  Loire,  or 
the  plains  of  Flanders  :  inllead,  however,  of  the  numer- 
ous trees  and  country  houles  of  the  latter,  ^ve  mull 
imagine  fome  thin  woods  of  palms  and  fcyamores,  with 
a  few  villages  of  mud-walled  cottages  built  on  ariificial 
mounds.  All  this  part  of  Egypt  is  very  low  and  fiat, 
the  declivity  of  the  river  being  fo  gentle,  that  its  wa- 
ters do  not  tlow  at  a  greater  rate  than  one  league  in  an 
hour.  Throughout  the  country  nothing  is  to  be  feen 
but  palm  trees,  liiigle  or  in  clumps,  which  become  more 
rare  in  proportion  as  you  advance  ;  with  wretched  vil- 
lages compofed  of  huts  vsith  mud  walls,  and  a  bound- 
lels  plain,  which  at  different  lealons  is  an  ocean  of  frelh 
water,  a  miry  morafs,  a  verdant  field,  or  a  dully  defert  ; 
and  on  every  fide  an  extenfive  and  fog6;y  horizon,  where 
the  eye  is  wearied  and  difgufted.  At  length,  towards 
the  junflion  of  the  two  branches  of  the  river,  the  moun- 
tains of  Cairo  are  difcovered  on  the  eaft  5  and  to  the 
fouth-weft  three  detached  mafles  appear,  which  from 
their  triangular  form  are  known  to  be  the  pyramids. 
We  now  enter  a  valley  which  turns  to  the  fouthward, 
between  two  chains  of  parallel  eminences.  That  to  the 
eaft,  which  extends  to  the  Red  fea,  merits  the  name  of 
a  mountain  from  its  fteepnels  and  height,  as  well  as  that 
of  a  defert  from  its  naked  and  favage  appearance.  Its 
name  in  the  Arabic  language  is  Mokattain,  or  the  hewn 
mountain.  The  weftern  is  nothing  but  a  ridge  of  rock 
covered  with  land,  which  has  been  verv  properly  term- 
ed a  natural  mound  or  caufexvaif.  In  ihort,  that  the  read- 
er may  at  once  form  an  idea  of  this  country,  let  hi.m 
imaguie  on  one  fide  a  narrow  fea  and  rocks  \  on  the 
other,  immenfe  plains  of  fand  ;  and  in  the  middle,  a  river, 
floiving  through  a  valley  of  1  ?0  leagues  in  length  and 
from  three  to  leven  wide,  which  at  the  diftance  of  30 
leagues  from  the  fea  feparates  into  two  arms  ;  the 
branches  of  ^vhich  wander  over  a  foil  almoll  free  from 
obrtacles,  and  void  of  declivity. 

From  comparing  his  own  obfervations  with  thofe  of 
other  travellers,  our  author  concludes,  that  the  bafis  of 
all  Egypt  from  ^fouan  (the  ancient  Syene)  to  the  Me- 
diterranean, is  a  continued  bed  of  calcareous  ftone  of 
whitilh  hue,  and  fomevvhat  foft,  containing  the  fame 
kind  of  Ihells  met  with  in  the  adjacent  feas,  and  which 
forms  the  immenfe  quarries  extending  from  Saouadi 
to  Manfalout  for  the  fpace  of  more  than  25  leagues, 
according  to  the  teftimony  of  Father  Sicard. 

As  this  country  has  been  more  recently  vifited  by  [^^  ^^j^j., 
men  of  eminent  abilities  and  profound  relearch,  who 
appear  to  have  examined  every  objeft  that  prelented 
itlelf  with  a  philolopher's  eye,  we  beg  leave  to  add  to 
the  teftimonies  of  the  autliors  already  mentioned,  the 
lubftance  of  the  French  general  Reynier's  account  of 
the  face  of  the  country.  He  informs  lis,  that  the  bar- 
riers by  ivhich  Egypt  is  iuclofed  muft  be  ftrong,  be- 
caufe  they  have   been   planted  by  the  hand  of  nature. 

It 
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Egypt.  It  is  fcparated  from  Afia  by  deferts  of  coufiderable  ex- 
~~v  '  tent  ;  and  lliould  an  hoililc  army  attempt  to  approach 
it  on  that  fide,  it  would  have  to  take  its  route  through 
niarlhy  grounds  below  its  general  level,  and  prefenting 
to  the  traveller  little  elle  than  brackilh  water.  Its 
ilat  Ihore  towards  the  Mediterranean,  and  the  mouths 
of  tlie  Nile  gorged  up  with  moiuids  of  land,  prcfent  to 
an  enemy  very  few  places  which  will  be  found  proper 
for  the  debarkation  of  troops.  Immenic  dderts  confti- 
tute  its  natural  boundaries  on  the  weft,  on  which  ac- 
count it  has  nothing  to  dread  but  the  incurlions  of  the 
Arabs  from  Barbary.  A  defert  alio  fcparates  Egypt 
from  the  Red  lea,  which  gives  no  flattering  invitations 
to  an  enemy  to  invade  it  from  that  quarter,  the  two 
ports  of  that  fea  being  dellitute  of  refources,  and  Egypt 
itielf  being  the  only  country  from  which  a  hoftile  anny 
could  procure  proviiions  and  camels,  futticient  to  en- 
able it  to  crois  the  defert. 

In  upper  Egypt,  a  chain  of  mountains  prefent  them- 
felvcs  to  the  eye  of  the  traveller  on  either  fide  of  the 
Nile.  The  valley  between  thefe  mountains,  through 
which  the  courfe  of  the  river  is  direcfed,  is  nearly  five 
leagues  broad,  which  the  periodical  inundations  of  the 
river  completely  cover.  This  valley  alone  is  inhabit- 
ed, and  lufceptible  of  cultivation.  The  eallern  chain 
of  mountains,  by  -which  the  Nile  is  feparated  from  the 
Red  lea,  iurpaffes  that  on  the  \\ei\  in  refpeft  of  height, 
terminating  by  precipices  towards  the  valley,  affuming 
in  different  places  the  appearance  of  an  immenfe  wall, 
broken  irregularly  by  narrow  valleys,  which  have  owed 
their  origin  to  the  fudden  and  temporary  torrents  of 
ivinter,  and  ferve  for  paflTes  over  thefe  llupendous 
mountains.  The  wellcrn  chain,  by  which  the  valley 
of  the  Nile  is  feparated  from  that  of  Ouafis,  has  in  ge- 
neral a  gradual  and  gentle  declivity,  although  it  be- 
comes more  abrupt  toivards  Siout,  and  is  fteep  from  the 
angle  formed  by  the  Nile  towards  Hennh,  till  It  reaches 
Syene,  at  which  place  the  mountains  have  a  more  con- 
fiderable  height,  affording  but  a  narrow  paffage  to  the 
river. 

The  diftance  between  thefe  two  chains  of  mountains 
IS  increaied  as  you  approach  Cairo,  the  eaftcrn  chain 
terminating  near  the  extremity  of  the  Red  fea,  without 
the  appearance  of  any  junftion  with  the  Arabian  moun- 
tains, which  have  a  fimilar  termination.  The  weftern 
chain  declines  towards  Fayoum,  taking  a  north-weft 
direction  near  Grand  Cairo,  and  forming  the  IVIediter- 
ranean  coaft  in  a  direction  to  the  weft.  Lower  Egypt 
lies  between  thefe  two  great  chains  of  mountains  and 
the  fea,  which  has  moft  probably  been  formed,  at  leall 
in  a  great  meafure,  by  the  (lime  or  mud  which  the 
river  Nile  depofits,  as  it  is  interfered  by  its  branches, 
and  a  vaft  number  of  canals. 

The  feven  branches  by  which  the  Nile  anciently 
emptied  itielf  into  the  IVItditerranean,  are  at  prefent  re- 
duced to  two,  viz.  thofe  of  Damietta  and  Rofetta. 
There  are  now  no  veftiges  of  the  other  five,  except  a 
canal  or  t^vo,  which  are  only  navigable  during  a  part 
of  the  year.  It  is  not  improbable,  that  when  all  the 
branches  of  the  Nile  were  entire  and  diftind ,  each  of 
them  contained  about  the  fame  quantity  of  water. 
The  cutting  of  canals  to  effeft  the  equilibrium  of  the 
Water,  the  channels  of  which  ivere  after^vards  negledled, 
would  diniinilh  the  quantum  of  water  in  one  branch 
and  increafe  it  in  another.     T!:e  fait  ^vater  mingling 


21     ]  E     G     Y 

with  the   fredi,   wguld  dcftroy   the    fecundity   of  the 
ground  in  fome  places,  aad  thus  induce  the  inhabitants '" 
to  Icarch  for   habitations   where  they   might   find   the 
earth  more  fertile. 

It  has  already  been  obfervcd,  that  the  principal  part 
of  Lower  Egypt  owes  its  exiftcnce  to  the  depofition  of 
mud  or  earth  by  tlie  Nile,  which  alfo  formed  the  banks 
at  the  dificrent  mouths  of  that  river.  The  mud  of  the 
Nile  would  firft  cover  the  low  ground  neareft  to  its 
bed  or  chamiel,  and  the  increafe  of  land  from  the  de- 
pofition of  mud  would  be  more  gradual  in  its  progrefs 
in  dillant  parts,  froni  which  circumftancc  would  arife 
the  formation  of  lakes.  Thefe  in  their  turn  would  be 
gradually  filled  up  by  the  land  growing  out  of  the  de- 
pofited  mud  of  the  river,  which  of  confcquencc  would 
increafe  the  boundaries  of  Lower  Egypt,  by  taking 
from  the  fea  •,  but  as  it  is  natural  for  the  fea  to  refill 
fuch  encroachments,  it  is  probable  that  the  ground 
formed  by  the  depofited  mud  of  the  Nile  will  no  longer 
continue  to  increafe  in  one  direction  without  diminilh- 
mg  in  another.  The  e.xperience  of  centuries  pall  has 
fully  evinced,  that  the  fea  has  aftually  taken  more 
from  the  extent  of  Egypt  than  has  been  compenfated 
by  the  mud  of  the  Nile.  By  the  fimple  operatioii  of 
natural  caufes  it  may  be  fafely  concluded,  that  if  nature 
and  art  do  not  co-operate  ;  if  the  water  is  permitted  to 
increafe,  and  the  channels  of  the  different  branches  are 
allowed  to  be  augmented,  the  fea  will  continue  to  fnatch 
new  lands  from  the  inhabitants,  which  appears  to  be 
the  inevitable  doom  of  Egypt,  while  it  continues  iii 
the  hands  of  a  people  ^vho  are  ignorant  and  unculti- 
vated. 

A  large  proportion  of  the  land  formerly  watered  by 
the  branches  of  the  Nile,  anciently  denoted  the  Pelu- 
fiac,  Tanitic,  and  Mendefian  branches,  is  now  the  bed 
of  Lake  Menzaleh.  Lake  Bourlos  is  not  far  from  the 
mouth  of  what  was  formerly  called  the  Sebennitic 
branch,  and  Lake  Maadieh  is  near  the  mouth  of  the 
ancient  Canopic.  Lake  Mareotis  was  at  too  great  a 
diftance  from  the  Nile  to  be  filled  up  with  the  mud 
which  it  depofits,  the  waters  of  which  were  diverted 
from  the  lake,  by  a  canal  which  had  been  cut  for  the 
conveyance  of  water  to  the  city  of  Alexandria  ;  and 
having  no  communication  with  the  fea,  its  waters  of 
conlequence  were  gradually  evaporated.  It  ftill,  how- 
ever, contained  a  moving  fand  and  a  brackilh  mud, 
which  recei\'ing  the  rain  in  winter,  and  a  fmall  portion 
of  the  waters  from  the  Nile  by  the  canals  of  Bahireh, 
it  exhibits  the  appearance  of  a  marlh  during  the  greater 
part  of  the  year.  There  are  alfo  a  few  lakes  which 
owe  their  origin  to  the  redundant  waters  of  the  Nile, 
ditfufing  themfelves  over  hollow  places  in  which  they 
are  confined,  and  only  difappear  by  the  gradual  pro-' 
cefs  of  evaporation. 

In  addition  to  the  branches  and  chief  canals  already 
mentioned,  there  are  numerous  canals  in  Lower  Egypt 
by  which  It  Is  interfered.  Thefe  convey  the  waters 
of  the  inundation,  which  dykes  In  different  diftrlds 
ferve  to  retain.  By  thefe  waters  the  more  elevated 
grounds  are  fertilized,  and  other  cantons  in  fucceftion,' 
after  which  they  are  poured  into  the  lakes,  or  are  loll 
in  the  fea.  The  fwelling  of  this  remarkable  river  com- 
mences about  the  fummcr  folllice,  reaching  its  utmoll 
extent  in  the  autumnal  eqi'.ino.x  ;  and  after  appc  '.ring 
for  3  few  days  In  all  its  native  majefty,  It  gradually  I  e- 
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gins  to  fubfide.  In  point  of  time  there  is  a  difference 
of  fifteen  days,  and  fometimes  twice  that  period,  with 
refpeft  to  the  rife  and  fall  of  the  Nile ;  but  it  may  he 
affirmed  in  general,  tliat  Lower  Egypt  cannot  be  fafe- 
ly  paffed  during  any  more  of  the  year  than  from  the 
beginning  of  February  to  the  end  of  Augull.  At  this 
time  the  great  branches  alone  contain  water,  on  uhich 
paffage  boats  are  always  to  be  met  with. 

It  is  obvious  from  this  fuccinft  account  of  the  general 
facf  of  the  country,  that  no  invading  army  could  carry 
on  any  military  operations  in  Lo\\  er  Egypt  during  more 
than  feven  months  in  the  year.  It  may  perhaps  be  ad- 
mitted with  truth,  that  the  confines  of  the  defert  might 
be  traverfed  during  the  five  remaining  months  ;  but  the 
villages  in  that  direftion  are  ill  qualified  to  grant  thofe 
neceflary  fupplies  to  an  army  which,  after  crofling  the 
defert,  muft  be  in  want  of  every  thing.  No  communi- 
cation could  be  kept  open  from  the  defert  with  the  in- 
terior, from  September  to  December  inclufive.  At 
this  period,  therefore,  an  enemy  could  not  carry  on 
any  military  operations  in  the  interior  but  by  water. 
Nor  would  an  army  deflined  to  defend  Egypt  find  it- 
felf  free  from  very  confiderable  embaraflment  during 
the  continuance  of  the  inundation  ;  for  as  a  confider- 
able part  of  its  movements  would  unavoidably  be  made 
on  that  element,  they  ^vould  be  from  the  nature  of 
things  both  tedious  and  difficult. 

Mr  Bruce  has  given  us  a  particular  account  of  the 
fources  from  whence  were  derived  the  vaft  quantities 
of  marble  met  with  in  the  remains  of  ancient  build- 
ings in  this  country.  Thefe  he  difcovered  during 
his  journey  from  Kenne  to  Cofleir  on  the  Red  fea, 
before  he  took  his  expedition  to  Abyffinia.  He 
gives  a  mofl  difmal  idea  of  the  deferts  through  which 
he  pafled.  What  houfes  he  met  with  were  conftrufted 
like  thofe  M.  Volney  mentions,  of  clay,  being  no  more 
than  fix  feet  in  diameter,  and  about  ten  in  height.  The 
mountains  were  the  moft  dreary  and  barren  that  can  be 
imagined  ;  and  the  heat  of  the  fun  fo  great,  that  two 
fticks  rubbed  together  only  for  half  a  minute  would 
take  fire  and  flame.  In  thefe  burning  regions  no  living 
creature  was  to  be  met  with,  even  the  poifonous  fer- 
pents  and  fcorpions  not  being  able  to  find  fubfiflence. 
The  firft  animal  he  faw  was  a  fpecies  of  ants  in  a  plain 
called  Hamra  from  the  purple  colour  of  its  fand  ;  and 
it  was  remarkable  that  thefe  infefts  were  of  the  fame 
colour  with  the  fand  itfelf.  No  water  was  anywhere 
to  be  met  with  on  the  furface  ;  though  at  a  place  call- 
ed Legeta  there  ivere  fome  draw-wells,  the  water  of 
which  was  more  bitter  than  foot  itfelf.  At  Hamra  the 
porphyry  mountains  and  quarries  begin,  the  ftone  of 
which  is  at  firft  foft  and  brittle  ;  but  the  quantity  is 
immenfe,  as  a  whole  day  was  taken  up  in  palFmg  by 
them.  Thefe  porphyry  mountains  begin  in  the  latitude 
of  nearly  24  degrees,  and  continue  along  the  coaft  of 
the  Red  fea  to  about  22°  30',  vvhen  they  are  fucceeded 
by  the  marble  mountains ;  thefe  again  by  others  of  ala- 
bafter,  and  thefe  laft  by  bafaltic  mountains.  From  the 
marble  mountains  our  author  felefted  twelve  kinds,  of 
different  colours,  which  he  brought  along  with  him. 
Some  of  the  mountains  appeared  to  be  compofed  en- 
tirely of  red  and  others  of  green  marble,  and  by  their 
different  colours  afforded  an  extraordinary  fpeflacle. 
Not  far  from  the  porphyry  mountains  the  cold  was  fo 
f  reaj,  that  his  camels  died  on  his  return  from  Abyf- 
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finia    though    the  thermometer   ftood    no  lower  than 
42  degrees.  *■ 

Near  to  Coffeir  he  difcovered  the  quarries  whence 
the  ancients  obtained  thofe  immenfe  quantities  of  mar- 
ble ^vith  ivhich  they  conllruiled  (o    many   wonderful 
works.     The  firll  place  where  the  mrjks  of  their  ope- 
rations were  very  perceptible,   ^vas  a  mountain  much 
higher  than  any  they  had  yet  paffed,  and  where  the 
ftone  was  fo  hard  that  it    did  not    even  yield  to  the 
blows  of  a  hammer.      In  this  quarry  he  obferved  that 
fome   duiSls  or  channels  for  conveying  water  termina- 
ted ;  which,  according  to  him,  ihoivs  that  water  was 
one  of  the  means  by  which  thefe  hard  ftones  were  cut. 
In  four  days,  during  which  our  author  travelled  among 
thefe  mountains,  he   fays,  that  he  had  "   paffed  more 
granite,  porphyry,  marble,  and  jafper,  than  ivould  build 
Rome,    Athens,   Corinth,    Syracufe,    Memphis,  Alex- 
andria,  and  half  a  dozen  fuch  cities."     It  appeared  to 
him   that    the    paffages    bet^veen   the  mountains,    and 
which  he  calls  defiles,  were  not  natural  but   artificial 
openings  ;  where  even  whole  mountains  had   been  cut 
out,  in  order  to    preferve  a  gentle  ilope    towards  the 
river.     This    defcent  our    author   fuppoies    not  to  be 
above  one  foot  in  ?o  ;  fo  that  the   carriages  muft  have 
gone  very  eafily,  and  rather  required  fomethiug  to  re- 
tard their  velocity  than  any  force  to  pull  them  forward. 
Concerning  the  mountains  in  general,  he  obferves,  that 
the  porpliyry  is  very  beautiful   to  the  eye,   and  is  difco- 
vered by  a  fine   purple  fand  ivithout   any   glofs.      An 
unvariegated  marble  of  a  green  colour  is  generally  met 
with  in  the   fame  mountain  ;  and  -ivhere  the  two  meet, 
the  marble  becomes  foft   for  a  few  inches,  but  the  por- 
phyry retains  its    hardnefs.     The  granite  has  a  dirty 
bro^^Ti  appearance,  being  covered   with  fand  •,  but  on 
removing  this,  it  appears  of  a  gray   colour  with  black 
fpots,  with  a    reddifh  caff    all  over    it.     The  granite 
mountains  lie   nearer  to  the  Red  fea,  and  feem  to  have 
afforded  the  materials  for  Pompey's  pillar.     The  rcd- 
nefs  above  mentioned  feems  to  go  off  on  expofure  to  the 
air  ;  but  re-appears  on  working  or   polilhing  the  ftone 
farther.     The  red  marble  is  next  to  the  granite,  though 
not  met  with  in  the  fame  mountain.     There  is  alfo  a 
red  kind  with  white  veins,  and  vaft  quantities  of  the 
common  green  fcrpentine.      Some  famples  of  that  beau- 
tiful marble  named  Ifabella  were  Ukewife  obferved  ;  one 
of  them  of  that  yellowifh  caft  called  quaker  colour,  the 
other  of   the  blueifh    kind  named   doiie  colour.     The 
moft  valuable  kind  is  that  named  verde  arttico,  which  is 
found  next  to  the  Nile  in  the  mountains  of  ferpentine. 
It  is  covered   by  a  kind  of  blue   flaky  ftone,  fomewhat 
lighter  than  a  (late,   more  beautifiil  than  moft  kinds  of 
marble,   and  when  polifhed  having  the  appearance  of  a 
volcanic  lava.      In  thefe  quarters  the  verde  antico  had 
been   uncov^ered  in  patches  of    about   20    feet  fquare. 
There  were  fiaall  pieces  of  African  marble  fcattered  a- 
bout  in  feveral  places,  but  no  rocks  or  mountains  of  it ; 
fo  that  our  author  conjeftures  it  to  lie  in  the  heart  ot 
fome   other   kind.     The  whole  is  fituated  on  a  ridge 
irith  a  defcent  to  the  eaft  and  weft ;   by  which  means  it 
might  eafily  be  conveyed  either  to  the  Nile,  or  Red  fea, 
while  the  hard  gravel  and  level  ground  would   readily 
allow  the  heavieft  carriages  to  be  moved  with  very  lit- 
tle force. 

Travellers  have  talked  of  an  emerald  mine  in  theleOf  : 
deferts  ;  but  from  the  refearches  of  Mr  Bruce,  it  does  fed  ( 
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not  appear  to  have  any  esiftence.  Isi  the  Red  fea  in- 
deed, in  the  latitude  ot  25"  3',  at  a  Imall  diitance  from 
the  fouth-ivcrtern  coall,  there  is  an  illand  called  the 
Mountain  of  Emeralds ;  but  none  of  thefe  precious 
Hones  are  to  be  met  with  there.  Here,  as  well  as  on 
the  continent,  there  were  found  many  pieces  of  a  green 
pellucid  iubrtance  ;  but  veined,  and  much  lofter  than 
rock  cryllal,  though  fomewhat  harder  than  glafs.  A 
few  yards  up  the  mountain  he  found  three  pits,  which 
are  luppoled  to  have  beer,  the  mines  whence  the  ancients 
obtained  the  emeralds  •,  but  though  many  pieces  of  the 
green  iubltance  above  mentioned  were  met  with  about 
thefe  pits,  no  ligns  of  the  true  emerald  could  be  per- 
ceived. This  fubftance,  however,  he  conjetlures  to 
have  been  \\\e.  fmaragdus  of  the  Romans.  In  the  moun- 
t;iins  of  Coffeir,  as  well  as  in  fome  places  of  the  delerts 
of  Nubia,  our  author  found  fome  rocks  exadlly  reiem- 
bling  petrified  wood. 

The  only  metal  laid  by  the  ancients  to  be  produced 
in  Egypt  is  copper.  On  the  road  to  Suez  are  found 
great  numbers  of  thofe  Hones  called  Egyptian  Jimts  and 
pebbles,  though  the  bottom  is  a  hard,  calcareous,  and 
fonorous  Hone.  Here  alfo  M.  Volney  tells  us,  that 
the  ftones  above  mentioned,  and  which  referable  petri- 
fied wood,  are  to  be  met  with.  Thefe,  he  fays,  are 
in  the  form  of  fmall  logs  cut  flanting  at  the  ends,  and 
might  eafily  be  taken  for  petrifartions,  though  he  is 
convinced  that  they  are  real  minerals. 

F.  Sicard  mentions  t^vo  lakes,  from  the  water  of 
which  is  produced  annually  a  great  quantity  of  fait 
containing  much  mineral  alkali  :  and  M.  Volney  in- 
forms us,  that  the  whole  foil  of  this  country  is  impreg- 
nated with  fait  ;  fo  that,  upon  digging  to  fome  depth 
in  the  ground,  we  always  meet  with  brackilh  water  im- 
pregnated in  fome  degree  -ivith  the  mineral  alkali  as 
well  as  with  common  fait.  The  tivo  lakes  mentioned 
by  Sicard  are  fituated  in  the  defett  to  the  wefl  of  the 
Delta  J  and  are  three  or  lour  leagues  in  length,  and 
about  a  quarter  of  a  league  in  breadth,  with  a  Jolid  and 
ftony  bottom.  For  nine  months  in  the  year  they  are 
without  water  ;  but  in  the  \nnter  time  there  oozes  out 
of  the  earth  a  reddilh  \"iolet  coloured  water,  which  fills 
the  lakes  to  the  height  of  five  or  fix  feet.  This  being 
evaporated  by  the  return  of  thdjieat,  there  remains  a 
bed  of  fait  two  feet  thick  and  very  hard,  which  is  bro- 
ken in  pieces  with  iron  bars  ;  and  no  lefs  than  30,000 
quintals  are  procured  every  year  from  thefe  lakes.  So 
great  is  the  propenfity  of  the  Egyptian  foil  to  produce 
lalt,  that  even  when  the  gardens  are  overfloived  for  the 
fake  of  watering  them,  the  furface  of  the  ground,  af- 
ter the  evaporation  and  abforption  of  the  water,  ap- 
pears glazed  over  with  fait.  The  water  foimd  in  the 
wells  contains  mineral  alkali,  marine  fait,  and  a  little 
nitre.  M.  Volney  is  of  opiiriort,  that  the  fertile  mould 
of  Egypt,  which  is  of  a  blackilh  colour,  differs  efl'cn- 
tially  from  that  of  the  other  parts  ;  and  is  derived  from 
the  internal  parts  of  Ethiopia  along  with  the  waters  of 
the  Nile.  This  feems  to  contraditt  what  he  had  before 
advaTiced  againlt  M.  Savary  concerning  the  incrcale  of 
the  land  of  E^ypt  by  means  of  the  waters  of  this  ri- 
V'T  :  but  there  is  no  reai'on  at  all  to  funpofe  this  kind 
of  earth  to  be  of  a  foreign  origin  ;  it  being  always  the 
refi-.lt  of  vegetation  and  cultivation.  Even  the  moft 
barren  and  fandy  fpots  in  the  world,  if  properly  water- 


ed, and  fuch  vegetables  planted  in  thera  as  would  grow  Ertp''- 
there,  in  time  would  be  covered  wlili  this  black  earth  ^""^ 
as  well  as  others ;  and  of  tliis  kind  of  artificial  forma- 
tion of  foil,  travellers  give  us  a  remarkable  inllance  in 
the  garden  of  the  monks  at  Mount  Sinai,  where  the 
country  is  naturally  as  barren  as  in  any  place  of  the 
world.  "  The  monks  of  Sinai  (fays  Dr  Shaw),  in  a 
long  procels  of  time,  have  covered  over  ^vith  dung  and 
the  Iweepings  of  their  convent  near  four  acres  of  na- 
ked rocks ;  which  produce  as  good  cabbage,  roots, 
falad,  and  all  kinds  of  pot  herbs,  as  any  foil  and  cli- 
mate whatloever.  They  have  like^vilc  ralfed  olive, 
plum,  almond,  apple,  and  pear  trees,  not  only  in  great 
numbers,  but  of  excellent  kinds.  The  pears  particu- 
larly are  in  fuch  efteem  at  Cairo,  that  there  is  a  pre- 
fent  of  them  fent  every  year  to  the  balhaw  and  perfons 
of  the  firlt  quality.  Neither  are  their  grapes  inferior 
in  lize  and  tiavoiu'  to  any  whatfoever  :  it  being  fully 
demonftrated,  by  what  this  little  garden  produces,  how 
far  an  indefatigable  indullry  can  prevail  over  nature  \ 
and  that  leveral  places  are  capable  of  culture  and  im- 
provement whicli  were  intended  by  nature  to  be  bar- 
ren, and  which  the  lazy  and  flothfiJ  have  always  fuf- 
fered  to  be  fo."  i- . 

From  this  general  accoimt  of  the  country,  we  may  Natural 
reafonably  conclude,  that  the  natural  fertility  of  E-f'"'''')"  °*' 
gypt  is  not  diminllhed  in  modem  times,  provided  the  J^^P'^'' . 
lame  pains  were  taken  in  the  cidtivation  of  it  as  former- 
ly ;  but  this  is  not  to  be  expected  from  the  prefent 
degenerate  race  of  inhabitants.  "  The  Delta  (fays 
M.  Savary)  is  at  prefent  in  the  moft  favourable  Itate 
for  agriculture.  Walhed  on  the  eafl  and  weft  by  two 
rivers  formed  by  the  divifion  of  the  Nile,  each  of  which 
is  as  large  and  more  deep  than  the  Loire,  interfered 
by  innumerable  rivulets  ■,  it  prefents  to  the  eye  an  im- 
menfc  garden,  all  the  different  compartments  of  ivhich 
may  be  eafily  watered.  During  the  three  months  that 
the  Thebais  is  under  water,  the  Delta  pofleiTes  fields 
covered  with  rice,  barley,  vegetables,  and  winter  fruits. 
It  is  alfo  the  only  part  of  Egypt  where  the  lame  field 
produces  two  crops  of  grain  within  the  year,  the  one  of 
rice,  the  other  of  barley." 

The  only  caufe  of  all  this  fertility  is  the  Nile,  with- 
out which  the  whole  country  would  loon  become  an  un- 
inhabitable defert,  as  rain  falls  very  feldom  in  this  part 
of  the  world.  It  dov/s  with  a  very  gentle  ftream  through 
the  flat  country,  and  its  waters  are  very  muddy,  fo  that 
they  mult  have  time  to  fettle,   or  even  require  filtration      j 
before  they  can  be  drunk.     For   purifying   the   water,  Method  of 
the   Egyptians,    according  to   M.  Volney,    ufe  bitterpuniymg 
almonds,  with  which  they  rub  the  veffel  containing  it,  •''"'  '-o"''°C 


and  then  the  water  becomes  light  and  good ;   but  on : 


the  wate£ 
„..^  .......  ^..^    „„,.vi^v.^w..i>.o  a^g..^   -..v*  s"-""!    ""'   "''in Egypt. 

what  principle  this  ingredient  ads  ive  cannot  pretend 
to  determine.  Unglazed  earthen  veflfels  filled  with  wa- 
ter are  kept  in  evci-y  apartment  j  which  by  a  continual 
evaporation  through  their  porous  iubftancc,  render  the 
contained  lluid  very  cool  even  in  the  greatell  heats. 
The  river  continues  muddy  for  fix  months :  and  during 
the  three  which  immediately  precede  the  inundation, 
the  ilrcam  being  reduced  to  an  inconfiderablc  depth,  be- 
comes  heated,  green,  fetid,  and  full  of  worms.  The 
Egyptians  in  former  times  paid  divme  honours. to  the 
Nile,  and  Hill  hold  it  in  great  veneration.  They  believe 
its  waters  to  be  very  nouriiliing,  and  that  they  are  fupe- 
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Egyp*>     rior  to  any  in  the  world ;  an  opinion  very  excufable   in 
"         them,  as  they  have  no  other)  and  large  draughts  of  cold 
'44         water  are  among  their  highelt  luxurieSi 

Sfdatlon  of  '^^'^  "^'^^'  ^'^^^"^^  ^y  ^•''^  "'"^  "■'"'^^  ^^^'^  i"  Abyfli- 
the  Nile  '"^'  begins  to  rife  in  Egypt  about  the  month  of  May  ; 
but  the  increafe  is  inconfiderable  till  towards  the  end  of 
June,  when  it  is  proclaimed  by  a  public  crier  through 
the  llreets  of  Cairo.  About  this  time  it  has  uiually  rifen 
five  or  fix  cubits;  and  %vhen  it  has  rifen  to  1 6,  great 
rejoicings  are  made,  and  the  people  cry  out  Waffah 
yil/ali,  that  is,  that  God  has  given  them  abundance.  This 
commonly  takes  place  about  the  latter  end  of  July,  or 
at  fartheft  before  the  20th  of  Auguft  ;  and  the  fooner 
it  takes  place,  fo  much  the  greater  are  the  hopes  of  a 
good  crop.  Sometimes,  though  rarely,  the  neceflary 
increafe  does  not  take  place  till  later.  In  the  y^ar  1 705, 
it  did  not  fwell  to  16  cubits  till  the  19th  of  September  ; 
the  confequence  of  xvhich  was  that  the  country  ^vas  de- 
populated by  famine  and  peftilence. 

We  may  eafily  imagine  that  the  Nile  cannot  over- 
flow the  whole  coimtry  of  itfelf  in  fuch  a  manner  as  to 
render  it  fertile  ;  for  which  reafon  there  are  innumer- 
able canals  cut  from  it  acrofs  the  country,  it  has  al- 
ready Ijeen  obferved,  by  which  the  water  is  convey- 
ed to  diitant  places,  and  almoll  every  town  or  village 
has  one  of  thefe  canals.  In  thofe  .parts  of  tlie  country 
where  the  inundation  does  not  reach,  and  where  more 
water  is  required  than  it  can  fumilh,  as  for  watering  of 
gardens,  they  muft  have  recourfe  to  artificial  means  for 
railitlg  it  from  the  river.  In  former  times  they  made 
ule  of  Archimedes's  fcrew  ;  but  that  is  no^v  difufed, 
and  in  place  of  it  they  have  chofen  the  Perfian  wheel. 
This  is  a  large  wheel  turned  by  oxen,  having  a  rcpe 
hung  with  feveral  buckets  which  fill  as  it  goes  round, 
and  empty  themfelves  into  a  ciltern  at  the  top.  Where 
the  banks  of  the  river  are  high,  they  frequently  make 
a  bafon  in  the  fide  of  them,  near  which  they  fix  an  up- 
right pole,  and  another  with  an  axle  acrots  the  top  of 
that,  at  one  end  of  which  they  hang  a  great  ftone,  and 
at  the  other  a  leathern  bucket;  this  bucket  being  drawn 
down  into  the  river  by  two  men,  is  raifed  by  the  defcent 
of  the  llone,  and  emptied  into  a  cittern  placed  at  a  pro- 
per height.  This  kind  of  machine  is  ufed  chiefly  in  the 
upper  parts  of  the  country,  ^vhere  the  raifing  of  water 
is  more  difficult  than  in  places  near  the  fea.  When  any 
of  the  gardens  or  plantations  want  water,  it  is  conveyed 
from  the  cifterns  into  little  trenches,  and  from  thence 
conduced  all  round  the  beds  in  various  rills,  which  the 
gardener  eafily  Hops  by  raifing  the  mould  againft  them 
with  his  foot,  and  diverts  the  current  another  way  as  he 
fees  occafion. 

The  rife  of  the  inundation  is  meafured,  as  has  alrea- 
defcribed.  dy  been  obferved,  by  an  inflrument  adapted  for  the 
purpofe,  and  called  mikeas,  ^vhich  ^ve  tranllate  ndomcter^ 
Mr  Bruce  informs  us,  that  this  is  placed  between  Geeza 
and  Cairo,  on  the  point  of  an  illand  named  R/ioe/a, 
about  the  middle  of  the  river,  but  fomewhat  nearer 
to  Geeza.  It  is  a  round  tower  with  an  apartment,  in 
the  middle  of  which  is  a  cillern  neatly  lined  with  mar- 
ble. The  bottom  of  this  cillern  reaches  to  that  of  the 
river,,  and  there  is  a  large  opening  by  which  the  water 
has  free  accefs  to  the  infide.  The  rife  ot  the  water  is 
indicated  by  an  oflagonal  column  of  blue  and  white 
marble,  on  \Vhich  are  marked  20  peeks  or  cubits  of  22 
inches  each.    The  two  lowermoft  of  thefe  have  no  fub- 
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divifions ;  but  each  of  the  reft  is  divided  into  24  psrts     E^ypl. 
called  digiit ;  the  whole  height  of  the  pillar  being  36         •r—' 
feet  8  inches. 

When  the  river  has  attained  its  proper  height,  all  the  of  the  ca- 
canals  are  opened,  and  the  whole  country  laid  under  wa-nalsby 
ter.      During  the  time  of  the  inundation  a  certain  vor- "''''>  1' the 
tical   motion   of  the  waters  takes  place  :   but  notwith-  ^''^^^  '* 
Handing  this,  the  Nile  is  fo  eafily  managed,  that  manVj.^     '     ' 
fields  lower  than  the  iurface  of  its  waters  are  prelerved 
from   injury  merely  by  a   dam   of  moiftened  earth  not 
more  than  eight  or  ten  inches  in  thicknefs.     This  me- 
thod is  made  ufe  of  particularly  in  the  Delta  when  it  is 
threatened  with  a  Hood. 

As  the  Nile  does  not  always  rife  to  a  height  fuffi- 
cient  for  the  purpofes  of  agriculture,  the  former  fove- 
reigns  of  Egypt  were  at  vaH  pains  to  cut  proper  ca- 
nals in  order  to  fupply  the  deficiency.  Some  of  thefe 
are  Hill  preferved,  but  great  numbers  are  rendered  ufc- 
lefs  through  the  indolence  or  barbarity  of  their  fuccef- 
fors.  Thole  which  convey  the  water  to  Cairo,  into  the 
province  of  Fayoom,  and  to  Alexandria,  are  bell  taken 
care  of  by  government.  Tlie  laH  is  watched  by  an 
officer  appointed  for  that  purpofe,  whofe  office  it  is  to 
hinder  the  Arabs  of  Bachria,  who  receive  this  fuper- 
fluous  water,  from  turning  it  off  before  Alexandria  be 
provided  for,  or  opening  it  before  the  proper  time, 
which  would  hinder  the  increafe  of  the  river.  In  like 
manner,  that  which  conveys  the  water  to  Fayoom  is 
watched,  and  cannot  be  opened  before  that  of  Cairo, 
ivhich  is  called  the  Canal  cj  Trajan.  A  number  of 
other  canals,  only  taken  care  of  by  thofe  who  derive 
advantage  from  them,  proceed  from  that  arm  of  the 
Nile  which  runs  to  Damietta,  and  fertilize  the  pro- 
vince of  Sharkia ;  which,  making  part  of  the  illhmus 
of  Suez,  is  the  moH  confiderable  of  Egypt,  and  the 
moH  capable  of  a  great  increafe  of  cultivation.  The 
plains  of  Gaza  which  lie  beyond,  and  are  poflelTed  by 
the  Arabs,  would  be  no  lefs  fertile,  were  it  not  for  the 
exceflive  inclination  thefe  people  have  to  deftroy,  io  that 
they  make  ^var  even  with  the  fpontaneous  produflions 
of  the  earth.  A  number  of  other  canals  run  through 
the  Delta  ;  and  the  veftiges  of  thofe  which  watered  the 
provinces  to  die  eaftward  and  weflward,  Hiow  that  in 
former  times  thefe  were  the  beft  cultivated  parts  of 
Egypt.  "  We  may  alfo  preiume  (lays  the  baron  de 
Tott),  from  the  extent  of  the  ruins  of  Alexandria,  the 
conllruftion  of  the  canal,  and  the  natural  level  of  the 
lands  which  encompafs  the  lake  Mareotis,  and  extend 
themielves  weftward  to  the  kingdom  of  Barca,  that  this 
country,  at  prefent  given  up  to  the  Arabs,  and  almoll 
defert,  was  once  fufficiently  rich  in  productions  of  eve- 
ry kind  to  furnilh  the  city  of  Alexander  with  its  whole 
fubfiHence." 

The  air  and  climate  of  Egypt  are  extremely  hot,  Air  and 
not  only  from  the  heiglit  of  the  iim,  which  in  fummer'^j™^''^ '^ 
approaches  to  the  zenith,  but  from  the  want  of  rain  and  '^''  ' 
from  the  vicinity  of  thole  burning  and  fandy  deferts 
which  lie  to  the  fouthward.  In  the  months  of  July  and 
AuguH,  according  to  M.  Volney,  Reaumur's-thermo- 
meter  Hands,  even  in  the  moft  temperate  apartments, 
at  the  height  of  24  or  25  degrees  above  the  freezing 
point ;  and  in  the  fouthern  parts  it  is  faid  to  rife  Hill 
higher.  Hence,  he  fays,  only  two  ftalons  Hiould  be 
dillinguiHied  in  Egypt,  the  cool  and  the  hot,  or  fpring 
and  iumraer.    The  latter  continues  for  the  grcateft  part 
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*e>pt.     of  the  year,    viz,  from  March  to  November  or  even 
'  longer ;  for  by  the  end  of  February  the  fuu  is  intoler- 

able to  a  European  at  nine  o'clock,  in  the  morninsr. 
During  the  whole  of  this  feafon,  the  air  feeras  to  be 
inflamed,  the  Iky  fparkles,  and  every  one  Ivveats  pro- 
fufely,  even  without  the  leall  exercifc,  and  when  cover- 
ed with  the  lightert  drefs.  This  heat  is  tempered  by 
the  inundation  of  the  Nile,  the  fall  of  the  night  dews, 
and  the  fubfcquent  evaporation  ;  fo  that  fome  of  the 
European  merchants,  as  well  as  the  natives,  complain  of 
the  cold  in  winter.  The  dew  we  fpeak  of  does  not  fall 
regularly  throughout  the  fummer,  as  with  us ;  the 
parched  (late  of  the  country  not  affording  a  fufficient 
-  quantity  of  vapour  for  this  purpofe.  It  is  firll  ob- 
ferved  about  St  John's  day  (June  24th),  when  the  river 
has  begun  to  fwell,  and  confcquently  a  great  quantity 
of  water  is  raifed  from  it  by  the  heat  of  the  fun,  which 
being  foon  condenfed  by  the  cold  of  the  night  air,  falls 
down  in  copious  dews. 

It  might  naturally  be  imagined,  that  as  for  three 
raonths  in  the  year  Egypt  is  in  a  wet  and  marQiy 
iituation,  the  excellive  evaporation  and  putrefaftion  of 
the  llagnating  waters  would  render  it  very  unhealthy. 
But  this  is  by  no  means  the  cafe.  The  great  drynefs 
of  the  air  makes  it  abforb  vapours  of  all  kinds  with  the 
utmoft  avidity  ;  and  thefe  riling  to  a  great  height,  are 
carried  off  l^y  the  winds  either  to  the  foutlnvard  or 
northward,  without  having  time  to  communicate  any 
of  their  pernicious  efFefts.  This  drynefs  is  fo  remark- 
able in  the  internal  parts  of  the  coimtry,  that  flefli  meat 
expofed  tp  the  open  air  does  not  putrefy  even  in  fum- 
mer, but  foon  becomes  hard  and  dry  like  wood.  In  the 
deferts  there  are  frequently  dead  carcafes  thus  dried  in 
fuch  a  manner,  and  become  fo  light,  that  one  may  ea- 
fjy  lift  that  of  a  camel  ^\-ith  one  hand.  In  the  mari- 
time parts,  however,  this  drynefs  of  the  air  is  not  to  be 
expefted.  They  difcover  the  fame  degree  of  moifture 
which  ulually  attends  fuch  iituations.  At  Rofetta  and 
Alexandria,  iron  cannot  be  expofed  to  the  air  for  24 
hours  without  ruifing.  According  to  M.  Volney,  the 
air  of  Egypt  is  alfo  ftrongly  impregnated  with  falts  : 
for  wliich  opinion  he  gives  the  following  reafon  :  "  The 
ftrmes  are  corroded  by  natrum  (mineral  alkali  or  foda), 
and  in  moill  places  long  cryftallizations  of  it  are  to  be 
found,  which  might  be  taken  for  faltpetre.  The  wall  of 
the  Jefuits  garden  at  Cairo,  built  with  earth  and  bricks, 
is  everywhere  covered  with  a  crull  of  this  natrum  as  thick 
as  a  crown  piece ;  and  ^vhen  this  garden  has  been  over- 
flowed by  the  waters  of  the  kalidj  (canal),  the  ground, 
after  they  have  drained  off,  appears  fparkling  on  every 
fide  ivith  cryllals,  which  certainly  were  not  brought 
thither  by  the  water,  as  it  Ihows  no  fign  of  fait  either 
to  the  tarte  or  by  dillillation." — But  whate%'er  may  be 
the  quantity  of  fait  contained  in  the  earth,  it  is  certain 
that  M,  Voiney's  opinion  of  its  coming  thither  from 
the  air  cannot  be  jurt.  The  fait  in  quelfion  is  excef- 
ilvely  fixed,  and  cannot  be  ditlipated  into  the  air  with- 
out the  violent  heat  of  a  glafshoufe  furnace  ;  and  even 
after  this  has  been  done,  it  will  not  remain  difRil'ed 
through  the  atmofphere,  but  quickly  falls  back  again. 
No  experiments  have  ever  fhown  that  any  fait  'ivas  or 
could  be  ditfufed  in  the  air,  except  volatile  alkali,  and 
this  is  now  kno\vn  to  be  formed  by  the  union  of  two 
permanently  elaftic  fluids  ;  and  it  is  certain  that  a  fa- 
line  air  \vould  quickly  prove  fatal  to  the  animals  who 
Vol.  VII.  Part  11, 
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breathed  it.  The  abundance  of  this  kind  of  fait  in 
Egypt  therefore  only  (Itows,  that  by  fomc  uuknov.n 
operation  the  heat  of  the  fun  forms  it  from  the  two  in- 
gredients of  earth  and  water,  though  we  do  not  yet  un- 
derlland  the  manner,  nor  are  able  to  imitate  this  natural 
operation. 

To  this  faline   propeny  of  the  earth  M.  Volney  a- 
fcribes  the  excelTive  quicknefs  of  vegetation  in  Egypt, 
which  is  fo  great,  that  a  fpccies  of  gourd   called   kara'^'^^J'^'"'^ 
will,  in  24  hours,  fend  forth  flioots  of  four   inches  in  '  ' 

length  ■,  but  for  the  fame  reafon,  in  all  probability,  it  is 
that  no  exotic  plant  will  thrive  in  Egypt.  The  m.er- 
chants  are  obliged  annually  to  fend  to  Malta  for  their 
garden  feeds  ;  for  though  the  plants  thrive  very  well  at 
firft,  yet  if  the  feed  of  them  is  preierved,  and  fowu 
a  fecond  year,  they  always  come  up  too  tall  and 
flender. 

By  reafon  of  the  great  drynefs  of  the  air,  Egypt  is 
exempted  from  the  phenomena  of  rain,  hail,  fnow, 
thunder,  and  lightning.  Earthquakes  are  alfo  feldom 
heard  of  In  this  country  ;  though  fometiraes  they 
have  been  very  fatal  and  deftruftive,  particularly  one 
in  the  year  1 1 1 2.  In  the  Delta,  it  never  rains  in 
fummer,  and  very  feldom  at  any  other  time.  In  1761, 
however,  fuch  a  quantity  of  rain  unexpeftedly  fell, 
that  a  gi-eat  number  of  houfes,  built  with  mudwalls, 
tumbled  entirely  down  by  being  foaked  with  the 
water,  to  which  they  were  unaccuftomed.  In  the 
Higher  Egypt  the  rain  is  dill  lefs  frequent ;  but  the 
people,  fenfible  of  the  advantages  which  accrue  from 
it,  always  rejoice  when  any  falls,  however  intutficient  149 
to  anfwer  the  purpofe.  This  deficiency  of  rain  isCauieof 
fupplied  by  the  inundation  and  dews  already  men-',  '"^ '" 
tioned.      The    latter    proceed,    as    has    already    been  ' 

faid,  partly  from  the  Tvaters  of  the  inundation  and 
partly  from  the  fea.  At  Alexandria,  after  fun- 
fet,  in  the  month  of  April,  the  clothes  expofed  to  the 
air  on  the  terraces  are  foaked  with  them  as  if  it  had 
rained.  Thefe  dews  are  more  or  lefs  copious  accord- 
ing to  the  direffion  of  the  wind.  They  are  produced 
in  the  greateft  quantity  by  the  wellerly  and  northerly- 
winds,  which  blow  from  the  fea  ;  but  the  foutli  and 
louth-eafl  winds,  blowing  over  the  deferts  of  Africa  and 
Arabia,  produce  none.  ,  ,q 

The  periodical  return  of  winds  from  a  certain  quar- Remark- 
ter  is  a  very  remarkable  phenomenon  in  this  country.  ^'''^  'egu- 
When  the  fun  approaches  the  tropic  of  Cancer,  they  J"J' 
fliift  from  the  eaft  to  the  north ;  and,  during  the 
month  of  June,  they  always  blow  from  the  north  or 
norlh-wefl.  They  continue  northerly  all  the  month 
of  July,  varying  only  fometimes  towards  the  eaft,  and 
fomctimes  the  contrary  \vay.  About  the  end  of  this 
month,  and  during  the  whole  of  Augull  and  Sep- 
tember, they  blow  direftly  from  the  north,  and  are 
but  of  a  moderate  llrength,  though  fomewhat  -weaker 
in  the  night  than  in  the  day.  Towards  the  end  of 
September  they  return  to  the  eaft,  though  they  do  not 
abfolutely  fix  on  that  point,  but  blo^v  more  regularly 
from  it  than  any  other  except  the  north.  As  the  fun 
approaches  the  fouthern  tropic,  they  become  more  va- 
riable and  tempertuous,  blo^ving  mofl  commonly  from 
the  north,  north-eaft,  and  weft,  which  they  continue  to 
do  throughout  the  months  of  December,  January,  and 
February  ;  and,  diu-ing  that  feafon,  the  vapours  raifed 
from  the  Mediterranean  condenfe  into  roirt,  or  evea 
4  K  fometimes 
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Towards  the  end  of  February,      foon  tiikes  place  in  the  bodies  of  fuch   as   are  dcrtroyed 


%yp''     fometimes  into  rain 

«  and  in  the  fucceeding  month,  they  more  frequently  blow 
from  the  fouth  than  from  any  other  quarter.  During 
Ibme  part  of  the  month  of  March  and  in  tliat  of  April, 
they  blow  from  tlie  fouth,  fouth-ealt,  and  iouth-weil ; 
fometimes  from  the  north  and  eall,  the  latter  beco- 
ming moft  prevalent  about  the  end  of  that  month,  and 
,,,  continuing  during  the  whole  of  Pvlay. 
Rains  in  It  is   to  the   long   continuance  of  the  north  winds, 

AbylTmia  formerly  called  the  Etejtan  %uinds,  that  Egypt  proba- 
and  in  Ar-  \^\y  owes  its  extreme  drynefs,  as  well  as  part  of  the  in- 

menia  oc-  yuj^^Jo^  \^„  which  it  is  fertilized.  From  the  month 
cahoned  by  ■'  . 

twoopoo-'  -°'  Apnl  to  July,  there  appear  to  be  two  imraeme  cur- 
fite  currents  rents  in  the  atmofphere,  the  under  one  blowing  from 
o'  ^T-  tlie  north,  and  the  upper  from  the  fouth.      By  the  for- 

mer the  vapours  are  raifed  from  the  Mediterranean  and 
iouthern  paits  of  Europe,  where  they  are  carried  over 
Abyflinia,  difl'olving  there  in  immenfe  deluges  of  rain  j 
ivhile  by  the  latter  the  fuperttuous  vapours,  or  thofe 
raifed  from  the  country  of  Abyffinia  itfelf,  are  carried 
northward  toward  the  foiurces  of  the  Euphrates. 
Here  the  clouds  coming  from  the  louth,  deicending 
into  the  lower  part  of  the  atmofphere,  dilTolve  in  like 
manner  into  rain,  and  produce  an  inundation  of  the 
Euphrates  fimilar  to  that  of  the  Nile,  and  immediately 
lucceeding  it.  Mr  Bruce  had  an  opportunity  of  afcer- 
taining  this  fad  in  the  month  of  June  1768 ;  for  at  that 
time,  while  on  a  voyage  from  Sidon  to  i\.lexandrla,  he 
obfcrved  great  numbers  of  thin  white  clouds  moving 
rapidly  from  the  fouth,  and  in  direift  oppofition  to  the 
Etefian  winds. 

Befides  the  ordinary  winds  here  fpoken  of,  Egypt  is 
infefted  with  the  deftruftive  blafts  common  to  all  warm 
countries  which  have  deferts  in  their  neighbourhood. 
Thefe  have  been  diltingullhed  by  various  names,  fuch 
ES  poifonous  winds,  hot  winds  of  the  defert,  Samiel,  the 
'd)ind  of  Damafcus,  Kamjin,  and  Simoom.  In  Egypt  they 
are  denominated  "  winds  of  50  days,"  becaufe  they 
moft  commonly  prevail  during  the  50  days  preced- 
ing and  following  the  equinox  ;  though,  fliould  they 
blow  conllantly  during  one  half  of  that  time,  an  imi- 
verfal  deftrudtion  would  be  tlie  confequence.  Of  thefe 
travellers  have  given  various  delcriptions.  M.  Volney 
fays,  that  the  violence  of  their  heat  may  be  compared 
to  that  of  a  large  oven  at  the  moment  of  drawing  out 
the  bread.  Tliey  ahvays  blow  from  the  fouth  ;  and  are 
undoubtedly  owing  to  the  motion  of  the  atmolphere 
over  fuch  vaft  trafts  of  hot  fand,  \\here  it  cannot  be 
fupphed  by  a  fufficient  quantity  of  moifture.  When 
they  begin  to  blow,  the  fky  lofes  its  ufual  ferenity,  and 
aiTuraes  a  dark,  heavy,  and  alarming  afpecf,  the  fun 
himfelf  laying  afide  his  ufual  fplendor,  and  becoming  of 
a  violet  colour.  This  terrific  appearance  leeras  not  to 
be  occalioned  by  any  real  haze  or  cloud  in  the  atmo- 
fphere at  that  time,  but  folely  to  the  vaft  quantity  of 
fine  fand  carried  along  by  thofe  ^vinds,  and  which  is  fo 
exceffively  fubtile  that  it  penetrates  everywhere.  The 
motion  of  this  wind  is  always  rapid,  but  its  heat  is  not 
intolerable  till  after  it  has  continued  for  iome  time.  Its 
pernicious  qualities  are  evidently  occalioned  by  its  e.\- 
ceflive  avidity  of  moifture.  Thus  it  dries  and  flirivels 
up  the  fliin  \  and  by  doing  the  fame  to  the  lungs,  will 
ip  a  ftiort  time  produce  fuffocation  and  death.  The  dan- 
ger is  greateft  to  thofe  of  a  plethoric  habit  of  body,  cJr 
who  have  been  exhaafted  by  fatigue  ;  and  putrefaftion 
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by  it.  Its  extreme  diynefs  is  fuch,  that  water  fprink 
led  on  the  ftoor  evaporates  in  a  few  mhiutes  j  all  the 
plants  are  withered  and  flripped  of  their  leaves  ;  and  a 
fever  is  inftantly  produced  in  the  human  fpecies  by  the 
fuppreftion  of  perfpiration.  It  ufually  lafts  three  days, 
but  is  altogether  infupportable  it  it  continue  beyond 
that  time.  The  danger  is  greateft  when  the  wind 
blows  in  iqualls,  and  to  travellers  who  happen  to  be 
expofed  to  its  fury  without  any  ftielter.  The  beft  me- 
tliod  in  this  cafe  is  to  ftop  the  nofe  and  mouth  W'itli  an 
handkerchief.  Camels,  by  a  natural  iiiltinft,  bury 
their  nofes  in  the  fand,  and  keep  them  there  till  the 
fquall  is  over.  The  inhabitants,  ivho  huve  an  oppor- 
timity  of  retiring  to  their  houfes,  inftantly  ftiut  them- 
felves  up  in  them,  or  go  into  pits  made  in  the  earth,  till 
the  deftruclive  blaft  be  over. 

The  defcription  of  a  blaft  of  this  kind  v.hich  over. 
took  Mr  Bruce  in  the  defert  of  Nubia  is  ftill  more  ter- 
rible than  that  juil  giveri  from  M.  Volney.  We  have 
already  mentioned  lomething  of  the  pillars  of  moving 
fand  railed  by  the  winds  in  the  defert.  Thefe  were  ob- 
ferved  by  our  traveller  on  this  occalion  in  all  their  ter- 
rific  majefty.  Sometimes  they  appeared  to  move  flow- 
ly  ;  at  other  times  with  incredible  fwiftnefs,  fo  that 
they  c6uld  not  have  been  avoided  by  the  fleeteft  horfe. 
Sometimes  they  came  lo  near,  that  they  threatened  de- 
ftruftion  to  the  whole  company.  Frequently  the  tops, 
when  arrived  at  an  immenfe  height,  fo  that  they 
were  loft  in  the  clouds,  fuddenly  ieparated  from  the 
bodies,  and  difperfed  themfeh  es  in  the  air  ;  and 
fometimes  the  whole  column  broke  off  near  the  mid- 
dle, as  if  it  had  received  a  cannon  ftiot  ;  and  their 
lize  was  fuch,  that  at  the  dilfance  of  about  three 
miles,  they  appeared  ten  feet  in  diameter.  Next  day 
they  appeared  of  a  fmaller  fize,  but  more  numerous,, 
and  fometimes  approached  within  two  miles  of  the 
company.  The  fun  was  now  obfcured  by  them,  and 
the  tranfmiflion  of  his  rays  gave  them  a  dreadful  ap- 
pearance refembling  pillars  of  fire.  This  was  pro- 
nounced by  the  guide  to  be  a  fign  of  the  approacliing 
Simoom  or  hot  wind  ■,  and  he  direfted,  that  when  it  came, 
tlie  people  fhould  fall  upon  their  faces  and  keep  their 
mouths  on  the  fand,  to  avoid  the  drawing  in  this  per- 
nicious blaft  ivith  their  breath.  On  his  calling  out 
that  the  Simoom  was  coming,  Mr  Bruce  turned  for  a 
moment  to  the  quarter  from  whence  it  came,  which 
ivas  the  fputh-eaft.  It  appeared  like  a  haze  or  fog  of 
a  purple  colour,  but  lefs  bright  than  the  purple  part 
of  the  rainbo^v  ;  feemingly  about  7.0  yards  in  breadth, 
and  about  1  2  feet  high  from  the  ground.  It  moved 
v\ith  fuch  rapidity,  that  before  he  could  turn  about  and 
fall  upon  his  face,  he  felt  the  vehement  heat  of  its  cur- 
rent upon  his  face  ;  and  even  after  it  palled  over, 
^vhich  was  very  quickly,  the  air  which  followed  was  of 
fuch  a  heat  as  to  threaten  fuffocation.  Mr  Bruce  had 
unfortunately  infpired  fome  part  of  the  pernicious 
blaft  ;  by  which  means  he  almoft  entirely  loft  his  voice, 
and  became  fubjett  to  an  afthmatic  complaint,  from 
which  he  did  not  get  free  for  two  years.  The  iame  pheno- 
menon occurred  twice  more  on  their  journey  through 
this  defert.  The  fecond  time,  it  came  from  the  fouth  a 
little  to  the  eaft  ;  but  it  now  feemed  to  have  a  ftiade  of 
blue  along  with  the  purple,  and  its  edges  Avere  lefs  per- 
fectly defined  ;  refembling  rather  a  thin  fmoke,  and  ha- 
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Erypt.  ving  about  a  yard  in  the  middle  tinged  with  blue  and 
^——y—'  purple.  The  third  time,  it  was  preceded  by  an  appear- 
ance of  landy  pillars  more  i.iagnificent  than  any  they 
had  yet  obferved  ;  the  fun  ihining  through  them  in 
fuch  a  manner  as  to  give  thofe  which  were  neareft  a  re- 
femblance  of  being  fpangled  with  ftars  of  gold.  The 
fimoom  which  followed  had  the  fame  blue  and  purple 
appearance  as  before,  and  was  followed  by  a  molt  fuf- 
focating  wind  for  two  hours,  which  reduced  our  travel- 
lers to  the  loweft  degree  of  weaknefs  and  defpondency. 
It  was  remarkable  that  this  wind  always  came  from  the 
fouth-eart,  ^vhile  the  fandy  pillars,  which  prognollica- 
ted  its  approach,  affeiled  to  keep  to  the  welhvard,  and 
to  occupy  the  valt  circular  fpace  inclofed  by  the  Nile  to 
the  weft  of  their  route,  going  round  by  Chagre  to- 
wards Dongola.  The  heaps  of  land  left  by  them 
when  they  tell,  or  railed  by  the  whirhvinds  which  car- 
ried them  up,  were  l  2  or  13  feet  high,  exadly  coni- 
cal, tapering  to  a  fine  point,  and  their  bales  well  pro- 
t53  portioned. 
Ot  the  m-  'phg  inhabitants  of  Egypt  may  now  be  diftinguilhed 
habitants  of-    ^     r         j-,,-    r.  ?-  1 

£?vrt  °       ''  '""•""  races  01  people. 

I.  The  ^rabs,  who  may  be  fubdivided  into  three 
claffes.     I.    The  pofterity  of  thofe  who    fettled    here 
immediately   after    the    conqueft    of   the    country  by 
Amrou  Ebn  Al  As,  the  khalif  Omar's  general.   2.  The 
Mogrebians,  or  Weftern  Arabs,   who  at  different  times 
have  migrated  from  the    countries    to    the    weltward 
of  Egypt,  and  are   defcended   from  the   Saracen  con- 
querors  of  Mauritania.     3.  The   Eedouuu,  or    Arabs 
of  the   defert,  known  to  the  ancients  by  the  name  of 
SceniteSy  or  dwellers  in  tents.     The  firft  of  thefe  claffes 
are  now  found   among   the  hulbandmen   and    artizans ; 
and  are   diftinguilhed   from   the   others  by  being  of  a 
more  robuft  habit  of  body,  as  well  as  of  a  larger   fta- 
ture  than   the   others.     They  are  in  general  five  feet 
four  inches  high  ;  and  many  of  them  attain  two  or  three 
inches    more,    and  are  mufcular  without  being  tlelhy. 
Their  countenances  are  almolt  black,  but  their  features 
are  not  difagreeable  ;  and  as  thofe  of  the  country  do  not 
ally  themfelves  in  marriage  but  ^vith  the  people  of  tlieir 
own  tribe,  their  faces  have  all  a  ftrong  relemblance  to 
each  other.     This  is  not  the  cafe  with  fuch    as   live  in 
towns,  by  reafon  of  their  proralfcuous  marriages.      The 
fecond  clafs  are  more  numerous  in  the  Said,  -ivhere  they 
have  ■villages  and  even  diftiniil  fovereigns  of  their  own. 
Like  the  former,  they  apply  themfelves   to  agriculture 
and  mechanical  occupations.      The  Bedouins  pafs  their 
lives  among   the   rocks,  ruins,  and  fequefirated  places 
where  they  can  find  water  ;  fometimes  uniting  in  tribes 
and  living  in  low  fmoky  tents,  and   Ihifting  their  ha- 
bitations from  the  defert  to  the  banks  of  the  river  and 
back   again,  as   beft    fuits    their    conveniency.     Their 
time  of  inhabiting  the  defert  is  the  fpring  ;  but  after  the 
inundation  they  take  up  their  refidence  in  ^gypt,  in  or- 
der to  profit  by  the  fertility  of  the  country.     Some  farm 
lands  in  the  country,  which  they  cultivate,  but  change 
annually.      In  general,   all  thcfe  Bedouins  are  robbers, 
and  are  a  great  terror  to  travellers  as  well  as  to  the  hul- 
bandmen j    but    tliough   their   number   is  ellimatcd   at 
r.ot    lefs   thrtu   30,000,    they   are   difperfed   in  fuch  a 
manner  that  they  cannot  attempt  any  thing  of  confe- 
quence. 

II.  The  Copt^  are  defcendants  of  thofe  inhabitants  of 
Egypt  whom  the  Arabs  fubdued,  and   ivTio  were  com- 
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pofed  of  original  Egyptians,  Perfians  and  Greeks.  M. 
Volney  is  of  ophiion  that  their  name  of  Copts  is  only  ' 
an  abbreviation  of  the  Greek  word  ^igouplios,  an 
Egyptian,  They  are  principally  to  be  met  with  in  the 
Said,  though  fome  alfo  inhabit  the  Delta.  They  have 
all  a  yellowilh  dulky  complexion,  puffed-up  Nifage, 
Iwoln  eyes,  flat  notes,  and  thick  lips ;  and  in  fact  the 
e.xad:  countenance  of  a  mulatto.  M.  Volney,  from  a 
view  of  the  fphynx,  and  finding  its  features  to  be  fuch 
as  is  jull  now  defcribed,  concludes,  that  the  ancient  E- 
gyptians  were  real  negroes  ;  which  he  thinks  is  likewiift 
confirmed  by  a  paffage  in  Herodotus,  where  he  con- 
cludes, that  the  inhabitants  of  Colchis  were  defcended 
from  the  Egyptian-;,  "  on  account  of  the  blacknefs  of 
their  Ikins  and  frizzled  hair."  M.  Volney  alfo  re- 
marks, that  the  countenance  of  the  negroes  is  fuch  as 
exaftly  reprefents  that  ttate  of  contraction  affumed 
by  our  faces  when  ftrongly  affeded  by  heat.  The 
eye-brows  are  knit,  the  cheeks  rife,  the  eye-lids  are 
contrafted,  and  the  mouth  dillorted  ;  and  this  ftate 
of  contraftion  to  which  the  features  of  the  negroes 
are  perpetually  expofed  in  the  hot  climates  they  in- 
habit, is  become  particularly  charafteriftic.  Excef- 
five  cold  and  fnow  produces  the  fame  effedl ;  and  hence 
this  kind  of  countenance  is  alio  common  among  the 
Tartars  ;  while,  in  the  temperate  climates,  the  features 
are  proportionably  lengthened,  and  the  whole  coimte- 
nance  expanded. 

The  Copts  profefs  the  Chriftlan  religion,  but  follow 
the  herefy  of  the  Eutychians,  whence  they  have  been 
perfecuted  by  the  Greeks  ;  but  having    at  lall  got  the 
better  of  their  adverfaries,  they  are  become  the  depofi- 
taries  of  the  regifters  of  the  lands  and  tribes.      At  Cairo 
they  are  called  -writers  ;  and  are  the  intendants,  fecre- 
taries,  and   colleilors   for  government.     The    head  of 
their  clafs  is  writer  to  the  principal  chief  j  but  they  are 
all  hated  by  the  Turks,  to  whom  they  are  Haves,'  as 
well  as  by  the    pealants  whom    they  opprefs.     Their 
language  bears  a  great  refemblance  to  the  Greek  ;  but 
they  have  five   letters  in  their  alphabet,  as  well  as  a 
number  of  words  in  their  language,  which  may  be  con- 
fidered  as  the  remains  of  the  ancient  Egyptian.  Thefe  are 
found  to  bear  a  near  refemblance  to  the  dialects  of  fome 
of  the  neighbouring  nations,  as  the  Arabic,  Ethiopian, 
Syriac,  &c.  and  even  of  thole  who  lived  on  the  banks  of 
the  Euphrates.     The  language  of  the  Copts,  however^ 
has  fallen  into  difuie  for  upwards  of  300  years.      On 
the  conqueft  of  the  country  by  the  Saracens,   the  latter 
obliged  the  people  to  learn  their  language  ;  and   about 
the  year  722  the  ufe   of  the  Greek  tongue  was  prohi- . 
bited  throughout  the  whole  of  their  empire  :  the   Ara- 
bic language  then  of  courfe  became  univerfal  ;  while 
the  others,  being  only  met  with  in  books,  foon  became 
totally  neglefted.     The  true  Coptic,  therefore,  though 
there  is  a  tranllation  of  the  Icriptures  and  many  books 
of  devotion  written  in  it,  is  underllood  by  nobody,  not 
even  the  monks  and  priefts. 

III.  The  I'uris,  who  have  the  title  of  being  maflers 
of  Egypt,  but  are  chiefly  to  be  met  with  at  Cairo,  where 
they  poffefs  the  religious'  and  military  eniplovments. 
Formerly  they  poffelTcd  alfo  the  polls  under  govern- 
ment ;  but  thefe  are  now  occupied  by  the  fourth  race  of 
inhabitants,  viz. 

IV.  The  M(ii>i/oiihs.  Of  the  origin  of  thefe  we  have 
already  given  fome    account  :    we  have    only,    there- 
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fore,  to  relate  forae  of  the  moft  remarkable  particulars 
concenung  their  conftitution  and  government,  man- 
ners, 8ic. 

Thefe  people,  as  has  already  been  mentioned,  are 
the  real  mailers  of  Egypt  ;  and  in  order  to  iecure  them- 
ielves  in  the  pofleffion  of  the  country,  they  have  taken 
feveral  precautions.  One  of  the  principal  of  thefe  is 
the  degradation  of  the  two  military  corps  of  azabs 
and  janizaries,  both  of  \vhich  were  formerly  very  for- 
midable. They  have  been  able  to  effect  this  only  in 
confequence  of  the  corrupt  and  wretched  government 
of  the  Turks  ;  for  before  the  revolt  of  Ibrahim  Kiaya, 
the  Turkilli  troops,  which  ought  to  have  confuted 
of  40,000,  were  reduced  to  lefs  than  half  that  num- 
ber through  the  avarice  and  malverfation  of  their 
officers.  Their  degradation  was  completed  by  Ali  Bey ; 
who  having  firft  dilplaced  all  the  officers  who  gave  him 
any  umbrage,  left  their  places  vacant,  acd  lb  reduced 
the  confequence  of  the  whole,  that  the  azabs  and  ja- 
nizaries are  now  only  a  rabble  of  vagabonds,  who  dread 
the  Mamlouks  as  much  as  the  meanelf  of  the  populace. 
The  principal  body  of  the  Mamlouks  refide  at  Cairo  ; 
but  many  of  them  are  dlfperfed  through  the  country,  in 
order  to  keep  up  their  authority,  collecl  the  tribute, 
and  opprefs  the  people  .-  yet  it  ihould  feem  very  eafy 
for  the  Porte  to  difpoflels  them  of  this  ufurped  autho- 
rity, as  their  number  is  fuppofed  not  to  exceed  8500, 
including  among  thefe  a  great  many  youth  under  20 
years  of  age. 

The  Mamlouks  are  all  horfemen  ;  and  as  war  is  ac- 
counted the  only  honourable  employment  among  them, 
it  is  reckoned  difgraceful  to  walk  on  foot,  i.one  but 
cavalry  being  accounted  foldiers.  The  other  inha- 
bitants are  allo^ved  only  the  ufe  of  mules  and  affes  •, 
and  the  fame  mark  of  indignity  is  impoied  upon  Eu- 
ropeans ;  though  by  proper  management  and  liberal 
prefents,  this  may  be  got  over.  In  the  year  1776 
Lord  Algemoun  Percy,  afterwards  Lord  Louvaine,  and 
the  earl  of  Charlemount,  obtained  permilTion  to  ride  up- 
on horfeback.  The  Mamlouks,  however,  are  not  incited 
to  this  continual  appearance  on  horfeback  merely  by 
their  fuppo'.td  fuperiority  to  the  reft  of  the  inhabitants  ; 
it  is  rendered  ncceifary  by  their  drefs,  which  is  extreme- 
ly unwieldy  and  cumberfome.  It  <  on  ids  of  a  wide 
Ihirt  of  thin  yellowilli-coloured  cotton  ;  over  which  is 
a  gown  of  Indian  linen,  or  fome  of  the  light  (luffs  of 
bamafcus  or  Aleppo.  Over  this  is  a  fecond  covering 
of  the  fame  form  and  \videnefs,  with  fleeves  reaching 
dov\ni  to  the  ends  of  the  fingers.  Tlie  former  covering 
is  called  amari,  and  the  latter  caftan.  The  caftan  is 
ufually  made  of  filk  or  fome  finer  lluff  than  the  un- 
der garments  ;  and  both  of  them  are  faftened  by  a 
lons^  belt,  which  divides  the  whole  drefs  into  two 
bundles.  Over  all  thefe  they  b.ave  a  third,  named  djoti- 
ha,  confifting  of  cloth  without  lining,  and  made 
nearly  llmllar  to  the  others,  but  that  the  (leeves  are 
cut  in  the  elbow.  This  coat  is  lined,  fometimes  even 
in  fummer,  with  fur  •,  and  as  if  all  this  was  not  luffi- 
cient,  they  have  an  outer  covering  called  the  heniche, 
ivJiich  is  the  cloak  or  robe  of  ceremony  ;  and  fo  com- 
pletely covers  the  body,  that  even  the  ends  of  the  fingers 
are  not  to  be  feen.  Thus,  when  the  beniche  and  other 
accoutrements  are  on,  the  whole  body  appears  like  a 
long  fack,  with  a  bare  neck  and  bald  head  covered 
with  a  turban  thrull  out  of  it.     T.his  turban  is  called 
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a   kaouh ;  and   is  of  a  cylindrical    form,  yellow,    and     Eg?  pt. 
turned  up  on  the  outfuie  with  a  roll  of  raullin  artifici-  • 

ally  folded  up.  On  their  feet  they  have  a  lock  of  yel- 
low leather  leaching  up  to  the  heels,  flippers  wthout 
any  quarters,  which  conlequently  are  always  ready  to  be 
left  behind  in  walking.  Lallly,  to  complete  this  extta- 
ordinary  drefs,  they  have  a  kind  of  pantaloon  or  trow- 
fers,  long  enough  to  reach  up  to  the  chin,  and  fo  large 
that  each  of  the  legs  is  big  enough  to  contain  the  whole 
body  ;  but  that  they  may  ^valk  more  at  their  eafe  un- 
der inch  a  number  of  impediments,  they  tie  all  the 
loofe  parts  of  their  drels  with  a  running  faih.  "  Thus 
fivaddled  (fays  M.  Volney),  we  may  imagine  the  Mam- 
louks are  not  very  aftive  walkers  ;  and  thofe  who  are 
not  acquainted  by  experience  with  the  prejudices  of  dif- 
ferent countries,  will  find  it  fcarcely  poffible  to  beUeve 
that  they  look  on  this  dreis  as  exceedingly  commodi- 
ous. In  vain  we  may  objeft  that  it  hinders  them  from 
walking  and  encumbers  them  unneceiTarily  on  horfe- 
back ;  and  that  in  battle  a  horfeman  once  diimounted 
is  a  loft  man.  They  reply,  //  is  the  ciijiom,  and  every 
objeftion  is  anfwered." 

In  the  accoutrements  of  their  horfes,  the  Mamlouks 
are  almoft  equally  ablurd.  The  faddle  is  a  clumfy  piece 
of  furniture,  weighing  with  the  iaddle-cloths  not  lefs 
than  25  pounds;  while  the  weight  of  the  ftirrups  is 
never  lefs  than  9  or  10  pounds,  nay,  frequently  ex- 
ceeds 13.  On  the  back-part  of  the  iaddle  riies  a  truf- 
fequin  about  eight  inches  in  height,  while  a  pummel 
before  proje£ls  four  or  five  inches,  in  fuch  a  manner 
as  to  endanger  the  breaft  of  the  horfemen  if  he  fliould 
hapjien  to  ftoop.  Inftead  of  a  ftuffed  frame,  they  have 
three  thick  ivooUen  coverings  belo\v  the  iaddle  ;  the 
whole  being  faftened  by  a  furcingle,  which,  inllead  of 
a  buckle,  is  tied  with  leather  thongs  in  very  complica- 
ted knots,  and  liable  to  flip.  Inftead  of  a  crupper 
they  have  a  large  martingale  which  throws  them  upon 
the  horfes  flioulders.  The  ftirrups  are  made  of  copper, 
longer  and  wider  than  the  foot,  ha\'ing  circular  edges 
an  inch  high  in  the  middle,  and  gradually  declining  to- 
ward each  end.  The  edges  are  ftiarp,  and  ufed  inftead 
of  fpurs,  by  which  means  the  poor  animal's  fides  are 
much  wounded.  The  weight  of  the  furniture  has  al- 
ready been  menUoned  j  and  is  the  more  ridiculous  as 
the  Egyptian  horfes  are  very  fmall.  The  bridle  is 
equally  ill  contrived,  and  greatly  injures  the  horfe's 
mouth,  efpecially  by  reafon  of  the  violent  method  they 
have  of  managing  the  animal.  Their  ufual  way  is  to 
put  the  horfe  to  a  full  gallop,  and  fuddenly  ftop  him 
^vhen  at  full  fpeed.  Thus  checked  by  the  bit,  he  bends 
in  his  hind  legs,  Itiffens  the  fore  ones,  aud  moves  along 
as  if  he  fcarce  had  joints  in  his  body  :  yet,  notwithftand- 
ing  all  thofe  difadvantages,  our  author  acknoivledges 
that  they  are  vigorous  horfemen,  having  a  martial  ap- 
pearance which  pleafes  even  Itrangers.  j . . 

In  the  choice  of  their   arras   they  have  fliown  them-  xhei'r  arms 
felves  more  judicious.     Their  principal  weapon   is  an  cducatioE, 
Englifli  carbine  about  30  inches  long  ;  but  fo  large  in**-"^- 
the  bore,  that  it  can  difcharge  10  or  I  2  balls  at  a  time, 
which  can  fcarcely  fail  of  doing  great  execution  even 
from  the  moft  vuifkiiful  hand.     Eefides  two  large   pif- 
toLs  carried  in  the   belt,  they  have   fometimes  a  heavy 
mace  at  the  bow  of  the  faddle  for  knocking  doi\Ti  their 
enemy  ;  and  by  the  flioulder  belt  they  fufpend  a  crook- 
ed fabre  mcafuring  24  inches  in  a  ftraight  line  from  the 
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E»Tpt.    Jiilt  to  tne  point,  but  30  at  leaft  in  the  curve.     The 
^^^  reafoii  of  the  jirefcrence  given  to  the  crooked  blade  is, 

that  the  eftccl  of  a  ftraight  one  depends  merely  on  the 
force  \vith  which   it  falls,  and  is  confined  to  a  fmall 
fpace,  but  that   of  a  crooked   one   is  continued  longer 
by  the   adion  of  the  arm  in  retiring.     The  Mamlouks 
commonly  procure   their    labrcs    from  Conllanlinople, 
or  other  parts  of  Europe  ;  but  the  beys  rival  each  other 
in  thofe  of  Perfia   and  fuch  as  are  fabricated  of  the   an- 
cient  Heel   of  Daraafcus.      For  tliefe  they   frequently 
pay  as  high  as  40I.  or  50I.  fterling  ;    but  though  it 
muil    be  allo\ved  that    the  edge  of    thefe  weapons  is 
exquifitely  keen,    yet  they  have    the   defedl  of  being 
almoft  as   brittle   as   glafs.     The  whole  education  and 
employment  of  the  Mamlouks  confills  in  the  exercife 
of  thefe  weapons,  or  what  is   conducive   to  it ;  fo  that 
we  ihould  imagine  they  might  at  laft  become  altoge- 
ther irrefiftible.      Every  morning   the   greater  part  of 
them  exercife  therafelves  in  a  plain  near  Cairo,  by  firing 
their  carbines  and  pitlols   in  the  mod  expeditious  man- 
ner, having  an  earthen  veflfel  for  a  mark  to  Ihoot  at  ; 
and  the   perfon  who  breaks  it  is  highly  applauded   by 
the  beys  who  attend  in  order  to  encourage  them.     Here 
alfo  they  exercife  themfelves  in  the  ufe  of  the  fabre,  as 
well  as  of  the  bow  and  arro^vs  ;  though  they  do  not  any 
longer  make  ufe  of  thefe  lafl  in  their  engagements.  Their 
favourite  diverfion  is  throwing  the  djerid ;  a  word  pro- 
perly  fignifying  a  reed,  but  which  is  generally  made 
ufe  of  to  fignify  any  llaff  thrown  by  the  hand  after  the 
manner  of  the  Roman  pilum.      In   this   exercife   they 
make  ufe  of  the  branches  of  the  palm-tree  frefh  ftripped. 
Thefe  branches,  which  have  the  form  of  the  ftalk  of  an 
artichoke,  are  about  four  feet  long,  and  weigh  five  or 
fix  pounds.     With  thefe   the   cavaliers  enter  the  lills, 
riding  full  fpeed,    and    throwing    them  aftenvards  at 
each   other    from  a  confiderable    diftance.      As    foon 
as  the   aiTailant   has  thrown  his  weapon,  he  turns  his 
horfe,  and  his  antagonift  purfues  in  his  turn.     The  di- 
verfion, however,  frequently  turns  out  very  ferious,  as 
J  .J         fome  are  capable  of  throwing  thefe  weapons  with  force 
Are  iiot       fufficient  to  ^vound    their    antagoniils    mortally.      Ali 
formidable  Bey  was  particularly  dexterous  at  this  kind  of  fport, 
in  war.        a^j  frequently  killed    thofe  who    oppofed  him.     All 
thefe  military  exercifes,   however,  are  by  no  means  fuf- 
ficient to  render  the  IVIamlouks  formidable  in  the  field.. 
In  their  engagements  they  have  neither  order,   difci- 
pline,   nor   even  fubordination  ^  fo  that  tlieir  wars  are 
only   ftenes  of  robbery,  plunder,  and   tumultuary  en- 
counters, which  begin  very  often  fuddenly  in  the  llreets 
of  Cairo  without  the  leaf!  ivarning.      If  the  contention 
happens  to  be  transferred  to  the  country,  it  is  ftill  car- 
ried on  in  the  fame  manner.     The   flrongeft   or  mod 
daring  party  purfues  the  other.     If  they  are  equal  in 
courage,   they   will   perhaps  appoint  a  field  of  battle, 
and  that  without   the   leaft   regard  to  advantages  of  fi- 
tuation,    but    fighting  in    platoons,    with    the  boldeft 
champions  at   the  head  of  each.     After  mutual  defian- 
ces,  the  attack   begins,  and  every  one  choofes  out  his 
man.     After  difcharging  their  fire-arms,  if  they  have 
an  opportunity    they    attack    with    their  fabres  j    and 
fuch  as  happen  to  be   difmountcd  are  helped  up  again 
by  their  fervants  ;  but  if  nobody  happens  to   be  near, 
the  fervants  v\'ill  frequently  kill  them  for  the  fake  of  the 
money  they  carry    about  them.       Of   late,    however, 
the  ordinary  Mamlouks,  ^vho  are  all  flaves  to  the  rell. 


feem  convinced  that  their  patrons  are  the  perfons  prin-     Epypt. 

cipally  interefted  ;    for  which   rcafon    they   rcafonably  ' v~~-'' 

enough  conclude  that  they  ought  to  encounter  the  grear- 
eft  dangers.  Hence  ihcy  generally  leave  them  to  carrv 
on  the  difpute  by  themfelves  ;  and  being  always  fure  of 
finding  a  mailer  who  will  employ  them,  they  generally 
return  quietly  to  Cairo  until  fome  new  revolution  takes 
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The  mode  of  living  among  the  Mamlouks  is  exceed- Thiii  ex- 

ingly  expenfive,  as  may  eafily  be  conceived  from  whatP'^''''^'  wy 
has  already  been   related.     There   is  not  one  of  ihcm"*^ ''^'"S- 
who  does  not  coll  above  lool.  fterling  annually,  and 
many  of  them   upwards   of    200I.      At  every    return 
of   the    faft    of    Ramadan,    their    maftcrs    muft    give. 
them  a  new  iiiit  of  French   and  Venetian  clothes,  ivith 
ftuffs  from   India  and  Damafcus.     Frequently  they  re- 
quire new  horfes  and  harnefs  :  they  muft  likcwife  have, 
pirtols  and  fabres  fron^  Damafcus,  with  gilt  ftirrups,  and 
faddles  and  bridles  plated   with  filver.     The  chiefs  are 
diftinguilhed  from  the  vulgar  by  the  trinkets  and  pre- 
cious  ftones   they  wear  ;  by  riding  Arabian   horfes  of 
200I.   or  300I.   value,   wearing   ftiawls  of  Calhmire  in 
value  from  25I.  to  50I.  each,  with  a  variety  of  peliiTes, 
the  cheapeft  of  which  colls  above  20I.      Even  the  Eu- 
ropean merchants  have  given  into  this  kind  of  extra- 
vagance ;  fo  that  not  one  of  them  looks  upon   his  war- 
drobe to  be  decently  fumiihed   unlefs  it  be  in  value 
500I.  or  600L 

Anciently  it  was  cuftomary  for  the  women  to  adorn 
their  heads  with  fequins  ;  but  this  is  now  rejefted  as 
not  fufficiently  expenfive.  Inftead  of  thefe,  diamonds, 
emeralds,  and  rubies,  are  now  fubftituted  ;  and  to  thefe 
they  add  French  ftuffs  and  laces..  In  other  refpects 
the  charaifter  of  the  Mamlouks  is  almoll  the  worft  ,^g 
that  can  be  imagined.  Without  afteftion,  tie,  or  Their  had 
connedion  with  each  other  or  with  the  reft  of  man-<:''araiftcr. 
kind,  they  gi^•e  themfelves  up  without  controul  to  the 
moft  enormous  vices ;  and,  according  to  M.  Volncy, 
they  are  at  once  ferocious,  perfidious,  feditious,  bafe, 
deceitful,  and  corrupted  by  every  fpecies  of  debauch- 
ery, not  excepting  even  the  unnatural  yvie.  •,  of  ivhich 
he  tells  us  not  one  is  free,  this  being  the  very  firft 
leffon  each  of  them  receives  from  his  mafter,  all  being 
originally  flaves,  as  has  already  been  mentioned.  j 

As   thefe    are  the  prefent  governors  of  Egypt,  weMlferable 
may   eafily  judge   that   the  condition  of  the  common  t^^tf  of  the 
people  cannot    be  very  agreeable.      The  greater  part  ^t'^P^'*"^' 
of  the  lands  indeed  are  in  the  hands  of  the  Mamlouks, 
beys,    and   profeffors    of  the  law,  the  i)roperty   of  all 
others  being  very   precarious.     Contributions  are  to  be 
paid,  or   damages  repaired,  every  moment  ;  and  there 
is   neither  right  of  fuccelfion   nor  inheritance  for  real 
property,  but  every  thing  muft  be   purchafed  from  go- 
veniment.     The  peafants  are  allowed  nothing  but  what 
is  barely  fufficient   to  fuftain  life.     They  cultivate  rice 
and  corn  indeed,  but   are   not   at  liberty  to  ufe  cither. 
The  only   food   allowed  them  is  dora  or  Indian  millet,  . 
from  which   they  make  a  kind  of  taftelefs- bread  ;  and 
ol  this,  wntb  water  and  raw  onions,  confifts  all  their 
fare  throughout    the   year.      They  efteem    tliemfelves 
happy,  therefore,  if  along  with  thefe  they  can  fon>etimes 
]irocure   a  little    honey,  chcefe,    four    milk,  or  a  few 
dates.     They  are  very  fond  of  Hefli  meat  and  fat ;  nei- 
ther of  which,   hoTvever,   they  have   an   opportunity  of 
tafting    except    at    extraordinary   feftivals.     Their  or- 
dinary 
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"Egypt     dinary  drefs  confifts  of  a  (hirt  of  conrfe  l)lue  linen,  and 
"""^  a  clumfy   black  cloak  ;    with   a  fort   of   black  bonnet 

over  their  heads  ;  and  over  all  they  wear  a  long  red 
woollen  handkerchief.  Their  arms,  legs,  and  breafts, 
are  naked,  and  moft  of  them  do  not  even  wear  draw- 
ers. They  live  in  mud-walled  huts  of  the  moil  miier- 
able  conftruilion,  where  they  are  expofed  to  the  in- 
conveniences of  fmoke,  heat,  and  un'wholefome  air  ; 
to  ?11  which  are  to  be  added  the  continual  fears  they 
live  in  of  being  robbed  by  the  Arabs,  oppreffed  by  the 
Marnlouks,  or  fome  other  grievous  calamity.  The  on- 
ly converfation  is  concerning  the  imeih'ne  troubles  and 
mifeiy  of  the  country,  murders,  baftinadoes,  and  exe- 
cutions. Here  fentence  of  death  is  executed  ^\-ithout 
the  leaft  delay  or  form  of  trial.  The  officers  who  go 
the  rounds  in  the  ftreets  either  by  night  or  day,  are 
attended  by  executioners,  ivho  carry  along  with  them 
leathern  bags  for  receiving  the  heads  they  cut  off  in 
thefe  expeditions.  Even  the  appearance  of  guilt  is 
not  neceflary  to  infer  a  capital  punilliment ;  for  fre- 
quently nothing  more  is  requifite  than  the  polTeflion  of 
wealth,  or  being  fuppofed  to  poflefs  it.  In  this  cafe 
the  unfortunate  perfon  is  fummoned  before  fome  bey ; 
and  ivhen  he  makes  his  appearance,  a  fum  of  money 
is  demanded  of  him.  If  he  denies  that  he  poffeffes  it, 
he  is  thrown  on  his  back,  and  receives  two  or  three 
hundred  blows  on  the  foles  of  the  feet,  nay  perhaps  is 
put  to  death  without  any  ceremony.  The  only  fecurity 
of  thofe  who  poflefs  any  wealth  in  this  country  there- 
fore is,  to  preferve  as  great  an  appearance  of  poverty  as 
poflible. 

Though  the  climate  of  Egypt  is  far  from  being  un- 
healthy ;  yet  there  are  not  a  few  difeafes  which  feem  to 
be  peculiar  to  it,  and  to  have  their  origin  either  from 
the  conllitution  of  the  atmofphere,  or  the  manner  of 
living  of  the  inhabitants.  One  of  thefe  till  lately  has 
been  fuppofed  to  be  the  plague  ;  which  opinion  we 
find  fupported  by  Dr  Mead,  who  has  endeavoured  to 
aflign  a  natural  reafon  why  it  Ihould  take  its  origin  in 
this  country.  But  it  is  now  univerfally  agreed,  that 
the  plague  never  originates  in  the  interior  parts  of 
Egypt,  but  always  begins  at  Alexandria,  pafTmg  fuc- 
ceflively  from  thence  to  Rofetta,  Cairo,  Damietta, 
and  the  reft  of  the  Delta.  It  is  likewife  obferved,  that 
Its  appearance  is  always  preceded  by  the  arrival  of  fome 
veflel  from  Smyrna  or  Conftantinople  ;  and  that  if  the 
plague  has  been  very  violent  in  either  of  thefe  cities, 
the  danger  of  Egypt  is  the  greater.  On  proper  in- 
quiry, it  is  found  to  be  really  a  native  of  Conftantinople ; 
from  whence  it  is  exported  by  the  abfurd  negligence 
of  the  Turks,  who  refufe  to  take  any  care  to  prevent 
the  fpreading  of  the  infefUon.  As  they  fell  even  the 
clothes  of  the  dead  without  the  leaft  ceremony,  and 
(hips  laden  with  this  pernicious  commodity  are  fent  to 
Alexandria,  it  is  no  wonder  that  it  ftiould  foon  make 
its  appearance  there.  As  foon  as  it  has  reached  Cairo, 
the  European  merchants  fliut  themfelves  up  with  their 
families  in  their  i/ians  or  lodgings,  taking  care  to  have 
no  further  communication  with  the  city.  Their  pro- 
viiions  are  noiv  depofited  at  the  gate  of  the  khan,  and 
are  taken  up  by  the  porter  with  iron  tongs  ;  wlio 
plunges  them  into  a  barrel  of  water  provided  for  llie 
purpofe.  If  they  have  occafion  to  fpeak  to  any  pcr- 
ibn,  they  take  care  to  keep  at  fuch  a  diftance  as  to 
,?v.3id  touching    or  even  breathing    upon   each  other. 
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By  thefe  precautions  they  certainly  efcape  tlie  general 
calamity,  except  by  accident ;  and  it  not  long  ago  ^ 
happened  that  the  dileafe  was  conveyed  by  a  cat  into 
the  dwellings  of  the  French  merchants  in  Cairo  ;  by 
which  two  ^vere  infected,  and  one  died.  In  this  man- 
ner  they  are  imprifoned  for  three  or  fyur  months, 
without  any  other  amufement  than  walking  on  their 
terraces  in  the  evenings,  cards,  or  converfation  with 
one  another.  There  is  a  remarkable  difference  betwixt 
the  plague  at  Conftantinople  and  in  Egypt.  In  the 
former,  it  is  moft  \'iolent  in  fummer  ;  and  in,  the  latter 
in  ^vinter,  ending  there  always  in  the  month  of  June. 
It  is  alfo  remarkable,  that  the  water-carriers  of  Egypt, 
whofe  backs  are  conftantly  wet  from  the  nature  of 
their  occupation,  never  have  the  plague.  It  ap- 
pears in  Egypt  every  fourth  or  fiftli  year,  when  it 
makes  fuch  ravages  as  ivould  depopulate  the  country, 
were  it  not  for  the  vaft  concourfe  of  ftrangers  which 
arrive  here  every  year  from  all  parts  of  the  TurkilL 
empire. 

A  malady  which  feems  in  reality  to  be  peculiar  to 
Egypt  is  blindnefs.  This  is  fo  common  at  Cairo,  as 
M.  Volney  informs  us,  that  out  of  loo  people  whom 
he  has  met  on  the  ftreet,  he  might  reckon  20  quite 
blind  ;  I  o  without  the  fight  of  one  eye  ;  and  20  o- 
thers  with  their  eyes  red,  purulent,  or  blemillied. 
Almoft  every  one,  fays  he,  wears  a  fillet,  a  token  of 
an  approaching  or  convalefcent  ophthalmy.  In  confi- 
dering  the  caufes  oi  this  dlforder,  he  reckons  the  fleep- 
ing  upon  terraces  to  be  a  principal  one.  The  fouth 
^vind,  he  lays,  cannot  be  the  caufe  ;  cthcrwife  the  Be- 
douins would  be  equally  fubjeft  to  it  with  the  Egyp- 
tians themfelves  :  but  what  is  with  the  greateft  proba- 
bility to  be  afligned  as  the  caufe,  according  to  our  au- 
thor, is  the  very  poor  and  little  nutritive  food  which 
the  natives  are  obliged  to  ufe.  "  The  cheefe,  four- 
milk,  honey,  confeftion  of  grapes,  green  fruits,  and 
raw  vegetables  (fays  he),  which  are  the  ordinary  food 
of  the  people,  produce  in  the  ftomach  a  diforder  which 
phyficians  have  obferved  to  affeft  the  fight  •,  the  raw 
onions,  efpecially,  which  they  devour  in  great  quan- 
tities, have  a  peculiar  heating  quality,  as  the  monks 
of  Syria  made  me  remark  on  myfelf.  Bodies  thus 
nourilhed,  abound  in  corrupted  humours,  which  are 
conftantly  endeavouring  a  difcharge.  Diverted  from  the 
ordinary  channels,  by  habitual  perfpiration,  thefe  hu- 
mours fly  to  the  exterior  parts,  and  fix  themfelves  where 
they  find  the  leaft  reftftance.  They  therefore  naturally 
attack  the  head,  bccaufe  the  Egyptians,  by  ftiaving  it 
once  a-week,  and  covering  it  with  a  prodigioufly  hot 
head-drefs,  principally  attraft  to  it  tlie  perfpiration  ; 
and  if  the  head  receives  ever  fo  flight  an  impreflion  of 
cold  on  being  uncovered,  this  perfpiration  is  fupprefs- 
ed,  and  falls  upon  the  teeth,  or  ftill  more  readily  on 
the  eyes  as  being  the  tendereft  part.  It  will  appear 
the  more  probable  that  the  exceffive  perfpiration  of  the 
head  is  a  principal  cauic,  when  ive  refleft  that  the  an- 
cient Egyptians,  who  v.-ent  bare-headed,  are  not  men- 
tioned by  phyficians  as  being  fo  much  afrliclcd  with 
ophthalmies  ;  though  we  are  informed  by  hillorians 
that  fome  of  the  Pharaohs  died  blind.  The  Arabs  of 
the  defert  alfo,  who  cover  the  head  but  little,  efpe- 
cially \vhen  }T)ung,  are  alfo  very  little  fubjeft  to  them." 
In  this  country  blindnefs  is  often  the  confequence  of 
the  fmall-pox,  a  diforder  very  fi'equent  and  verv  fa- 
tal 
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tal    among    die  Egyptians ;    and  no  cli'abt 


Egrpt.  tal  among  tlie  Egyptians ;  and  no  Ji'abt  the  more 
'  dangerous  on  account  of  their  abfurd  method  of  treat- 
ing it,  of  which  it  is  needlefs  to  enter  into  any  difcuf- 
fion  in  this  place.  They  are  not  unacquainted  with 
inoculation  ;  but  feem  not  to  be  fenfible  of  its  advanta- 
ges, as  they  very  feldom  praftife  it. 

To  the  fame  caufe,  viz.  univholefome  food,  M.  Vol- 
ney  afcribes  the  general  defonnity  of  the  beggars,  and 
the  miferable  appearance  of  the  children  ;  which  he 
fays  are  nowhere  fo  wTctched.  "  Their  hollow  eyes, 
pale  and  puffed  faces,  fwolltn  bellie'!,  meagre  extremi- 
ties, and  yellow  ikins,  make  them  ahvays  feem  as  if 
they  had  not  long  to  live.  Their  ignorant  mothers 
pretend  that  this  is  the  effefl  of  the  evil  eije  of  fome 
envious  perfon,  who  has  bewitclied  them  ;  and  this  an- 
cient prejudice  is  ilill  general  in  Turkey  :  but  the  real 
caufe  is  the  badnefs  of  their  food.  In  fpite  of  the  ta- 
lifmans,  therefore,  an  incredible  number  of  them  pe- 
rllh  ;  nor  is  any  city  more  fatal  to  the  popidation  of  the 
neighbouring  country  than  Grand  Cairo. 

The  venereal  difeafe,  ivhich,  for  reafons  bed  knoivn 
to  themfeh-es,  the  inhabitants  call  the  bicjfed  evil,  is  fo 
general  at  Cairo,  that  one  half  of  the  inhabitants  are 
infefted.  It  is  extremely  ditlicult  to  cure,  though  the 
Symptoms  are  comparatively  \'ery  mild,  infomuch  that 
people  who  are  infefted  with  it  will  frequently  live  to 
the  age  of  80 ;  but  it  is  fatal  to  children  born  with  the 
infeilion,  and  exceedingly  dangerous  to  fuch  as  emi- 
grate to  a  colder  climate. 

B-.-iides  thefe,  there  are  two  uncommon  difcafes  met 
with  in  Egypt,  viz.  a  cutaneous  eruption  which  returns 
annually  ;  and  a  fwelling  of  the  tellicles,  which  often 
degenerates  into  an  enormous  hydrocele.  The  former 
comes  on  towards  the  end  of  June  or  beginning  of  Ju- 
ly, making  its  appearance  in  red  fpots  and  pimples  all 
over  the  body,  occafioning  a  very  troublefome  itcli- 
ing.  The  caufe  of  this  dillemper,  in  M.  Volney's 
opinion,  is  the  corruption  of  the  waters  of  the  Nile, 
which  towards  the  end  of  April  become  very  putrid, 
as  has  already  been  obferved.  After  this  has  been 
drunk  for  fome  time,  the  waters  of  the  inundation, 
which  are  frelli  and  wholeforae,  tend  to  introduce 
fome  change  in  the  blood  and  humours;  -svhence  a  cuta- 
neous eruption  is  the  natural  confequence. 

The  hydrocele  moft  commonly  attacks  the  Greeks 
and  Copts  5  and  is  attributed  to  the  quantity  of  oil 
they  make  ufe  of,  as  well  as  to  their  frequent  hot- 
bathing.  Our  author  remarks,  that  "  in  Syria  as 
well  as  in  Egypt,  conftant  experience  has  llio^vn,  that 
brandy  diftilled  from  common  figs,  or  from  the  fruit 
of  the  fycamore  tree,  as  well  as  from  dates  and  the 
fruit  of  the  nopal,  has  a  moll  immediate  eftecl  on 
the  tellicles,  which  it  renders  hard  and  painful  the 
third  or  fourth  day  after  it  has  been  drunk  ;  and  if 
the  ufe  of  it  be  not  difcontlnued,  the  diforder  degene- 
rates into  a  confirmed  hydrocele.  Brandy  diililled 
from  dried  raifms  has  not  the  fame  effeft  :  this  is  al- 
ways mixed  with  anifeeds  •,  and  is  very  ftrong,  being 
diftilled  three  times.  The  Chriftians  of  Syria  and 
the  Copts  of  Egypt  make  great  ufe  of  it  -,  the  latter 
efjiecially  drink  whole  bottles  of  it  at  their  fupper.  I 
imagined  this  an  exaggeration  ;  but  I  have  myielf  had 
ocular  proofs  of  its  truth,  though  nothing  could  equal 
my  aftorulhmcnt  that  fuch  esceiTes  do  not  produce  in- 
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ftant  death,  or  at  Icall   every  fymptom  of  the  moft  in- 
fenfiblc  drunkennefs."  ^ 

In  the  fpring  feafon  malignant  fevers  prevail  in  this 
country  j  concerning  which  our  author  mentions  no  re- 
markable particular,  but  that  eggs  are  a  kind  of  poi- 
lon,  and  that  bleeding  is  very  prejudicial.  He  re- 
comnjends  a  vegetable  diet,  and  the  bark  in  very  large 
quantity. 

Notwithftanding  the  oppreffion  wliich  the  Egyptians  Commerce 
labour  under,   a   \cry  coniiderable   trade   is  carried  on°f'^*''° 
from   Cairo.      This   riourilhing   ftate   of  commerce   in^"^'"'''"^" 
the  midll  of  the  moll  defperatc  barbarity  and  defpotifm '' '  ^' 
is  ou-ing  to   three  caufes.      i .  That  all  the  commodities 
confuraed  in  Egypt  are  colleifed  within  the  walls  of 
that  city.     2.  That  the   Mamlouks  and  all  the  people 
of  property  refide  in  that  place,  and  there   fpend  their 
whole  revenues.     3.   By  the   fituation  of  this  city  it  is 
a  centre    of   circulation ;    correfponding  with   Arabia 
and  India,  by  the  Red  Sea  -,  a\  ith  Abyffinia  and  the  in- 
terior parts   of  Africa,  by  the  Nile  ;   and  mth  Europe 
and  the  Turkiih   empire,  by   means  of  the  Mediterra- 
nean.    A  caravan  comes  here  annually  from  Abyffinia, 
bringing  from    1000  to  I  200  Haves,  with  gum,  ivory, 

gold-dull,    oltrich-feathers,     parrots,    and    monkeys. 

Another,  which  lets  out  from  the  extreme  parts  of  Mo- 
rocco, takes  in  pilgrims  for  Mecca  from  all  that 
country  as  far  fouth  as  the  mouth  of  the  river  Senegal. 
It  conMs  of  not  fewer  than  three  or  four  thoufand  ca- 
mels ,  and,  paffing  along  the  coafts  of  the  Mediterra- 
nean, collects  Hkewife  the  pilgrims  from  Algiers,  Tri- 
poli, and  Tunis,  arriving  at  lall  at  Alexandria  by  the 
way  of  the  defcrt.  Proceeding  thence  to  Cairo,  it  joins 
tlie  Egyptian  caravan ;  and  then  fetting  out  both  toge- 
ther, they  take  their  journey  to  Mecca,  from  whence  they 
return  in  one  hundred  days ;  but  the  Morocco  pilgrims, 
who  liave  ftill  600  leagues  to  go,  are  upwards  of  a  year 
in  returning.  Tlie  commodities  they  bring  along  with 
them  are,  India  ftufts,  Ihawls,  gums,  perfumes,  pearls,- 
and  principally  coffee.  Belides'tiie  profits  of  this  mer- 
chandife,  coniiderable  funis  arife  from  the  duties  paid 
by  pilgrims,  and  the  fums  expended  by  them. 

The  caravans  above-mentioned  are  not  the  only 
means  by  which  thefe  commodities  are  brought  to 
Cairo.  They  arrive  alfo  at  Suez,  to  which  port  the 
ioutherly  winds  bring  in  the  month  of  May  fix  or  eio-ht 
and  twenty  fail  of  veflels  from  Jedda.  Small  caravans 
hkewife  arrive  from  time  to  time  from  Damafcus  with 
filk  and  cotton  fluffs,  oils,  and  dried  fruits.  During 
tlie  proper  feafon  there  are  alio  a  number  of  veflels  in 
the  road  of  Damietta,  unloading  hogHieads  of  tobacco 
from  Latakia,  vail  quantities  of  which  are  confumed 
in  this  country.  For  this  commodity  rice  is  taken  in 
exchange  ;  while  other  vefTels  bring  clothing,  arms, 
furs,  paifengers,  and  wrought  lilk,  from  Conflantinople, 
There  are  other  veffels  which  come  from  Marfeilles, 
Leghorn,  and  Venice,  with  cloths,  cochineal,  Lyons 
fluffs  and  laces,  grocery  ware,  paper,  iron,  lead,  Ve- 
netian fequins,  and  German  dahlers.  Thefe  are  con- 
veyed  to  Rofetta  in  barks-called  by  M.  Volney  djerm^ 
but  which  feem  to  be  the  fame  mentioned  by  Mr  Bruce  ,  jj 
imderthe  name  of  canja,  and  which  are  panicularly  de-VeflVls 
fcribed  by  him.  He  informs  \x^,  that  there  is  a  pecu-"'"<^*>  "s- 
llarity  in  the  form  of  this  velTel  which  makes  it  ufeful '',?■"'; ''*«• 
for  nawgating  the  river  Nile;    and  that  is,    that  the(^','|l;<,,r' 

keel 
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Egypt,  keel  is  not  ftraight,  but  a  portion  of  a  parabola,  whofe 
*  curve  is  almoft  inlenlible  to  the  eye.  Hence,  as  fand- 
banks  are  very  common  in  the  Nile,  and  veiTels  are  apt 
to  llrike  them  when  the  water  becomes  lo^v,  the  middle 
of  the  canja  ^nll  be  aground  while  the  extremities  are 
afloat,  and  thus  by  means  of  oars  and  other  affiftance, 
■it  is  always  poflible  to  get  clear  ;  but  were  the  keel 
ftraight,  this  ivould  be  altogether  impollible,  by  reafon 
of  the  vail  fails  thofe  velTcls  carry,  which  ^vould  urge 
them  on  mth  too  much  force  to  be  recovered.  The 
accommodation  on  board  thefe  veiTels  is  mucli  better 
than  what  could  be  expefted  ;  but  they  are  liable  to 
the  depredations  of  robbers,  who  either  fwim  under 
water  in  the  day-time,  or  upon  goats  Ikins  during  the 
night  :  though  thefe  feldom  attack  any  boats  where 
there  are  Europeans,  whom  they  dread  on  account  of 
their  Ikill  in  fire  arms. 

From  fo  many  fources  we  need  not  wonder  that  the 

commerce  of  Cairo  Hiould  be  in  a  very  Houriihing  Hate. 

In  1783,   according  to  the  report  of  the  commiffioner- 

general   of  the  culloms,    it  amounted  to  no  lefs  than 

■6,250,000!.;   but  notwithllanding  this  ibow  of  wealth, 

the  trade  carried   on  at  Cairo  contributes  very  little  to 

the  enricliing  of  the  people.     This  will  readily  appear, 

when  we  confider,  that  great  part  of  the  coffee  and 

other  merchandife   brought  from   India  is  exported  to 

foreign  countries,  the  value  being  paid  in  goods  from 

Turkey   and    other    European    countries ;    while    the 

country  confumption    confiils  entirely,    or  moftly,    in 

articles  of  luxury  already  finillied,   and  the  produce  gi- 

tffj        ven  in  return  is  moftly  in  raw  materials. 

Of  cutting        Schemes  have  frequently  been  proieded  of  enlarging 

through  the,,  r   t?        .    1  .  ■        .1.  1.   .1.      -ai, 

illhmus  of  commerce  or  Egypt   by  cuttmg  through  the  ilth- 

Suez.  nius  of  Suez,   and  thus  joining   the  Mediterranean  and 

Red  feas  by  a  canal.  This  is  looked  upon  by  M. 
Volney  as  imprafticable.  He  owns,  indeed,  that  no 
obje61ion  can  arife  from  the  diftance,  which  is  not 
more  than  18  or  19  leagues  j  neither  does  any  ob- 
Ilacle  arife  from -mountains,  or  the  inequality  of  levels, 
the  whole  being  a  fandy  barren  plain.  The  difficulty, 
which  he  confiders  as  infuperable,  proceeds  from  the 
nature  of  the  correfponding  coafts  of  the  Mediterra- 
nean and  Red  feas ;  both  of  which  are  low  and  fandy, 
where  the  waters  form  lakes,  Ihoals,  and  moraffes,  fo 
that  fliips  cannot  come  within  a  coniiderable  dillance 
of  either  ;  and  it  would  be  fcarce  poflible  to  cut  a  per- 
manent canal  amidll  thefe  fliifting  fands  :  not  to  men- 
tion, that  the  Ihore  is  deftitute  of  harbours,  which  muft 
be  entirely  the  work  of  art.  The  country,  befides  has 
not  a  drop  of  frelh  water,  which  it  would  therefore  be 
necelfary  to  bring  as  far  as  from  the  Nile,  The  befl  me- 
thod of  eftefting  this  junction,  therefore,  is  by  means  of 
the  river  itfelf;  and  for  this  the  ground  is  perfedlly 
well  calculated.  This  has  been  already  done  by  feveral 
Egyptian  princes,  particularly  Sefoflris  •,  and  the  canal 
is  faid  to  have  been  1 70  feet  wide,  and  deep  enough  for 
large  veffels.  After  the  Grecian  conquell  it  was  renewed 
by  the  Ptolemies,  then  by  Trajan,  and  laftly  by  the 
Arabs.  Part  of  it  ftill  remains,  running  from  Cairo 
to  the  north-eaft  of  the  Berket-e/-Hadj,  or  Lake  of  the 
Pilgrims,  where  it  lofes  itfelf.  At  prefent  the  com- 
merce with  Suez  is  only  carried  on  by  means  of  cara- 
vans, which  fet  out  towards  the  end  of  April  or  begin- 
ning of  May,  or  in  the  raontliS  of  July  and  Augull  ; 
.waiting  the  arrival  of  the  velfels,  and  fetting  out  on 
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their  departure.  The  caravans  are  very  numerous ;  that 
with  which  M.  Volney  travelled  coniilling  of  jooo  or  ' 
6ooo  men  and  3000  camels.  The  country  is  as  deiert 
and  barren  as  poffible,  without  a  fingle  tree  or  tlie 
fmalleft  fpot  of  verdure  ;  fo  that  every  neceifary  for 
thofe  who  accompany  the  caravan  nuift  be  carried 
on  the  backs  of  the  camels,  wood  and  water  not  ex- 
cepted. 

The  cuflom-lioufes  of  Egypt  are  in  the  hands  of  the 
Chrillians  of  Syria,  Formerly  they  were  managed  by 
Jews  ;  but  thtle  were  completely  ruined  by  tlie  extor- 
tions of  Ali  Bey  in  1769.  The  Syiian  Chrillians  came 
from  Damafcus  Ibmewhat  more  than  50  years  ago  ;  and 
having  by  their  economy  and  induftry  gained  pofleilion 
of  the  raoft  important  branches  of  commerce,  they  ivere 
at  length  enabled  to  farm  the  cuftom-houfes,  wiiich  is 
an  office  of  great  confequence.  There  were  at  firll  only 
three  or  four  families  of  thetn  ;  but  their  nimiber  has 
fince  increafed  to  more  than  500,  and  they  are  reckon- 
ed very  opulent. 

From  \vhat  has  already  been  faid  concerning  the  Low  itate 
flate  of  the  Egyptians,  we'  may  naturally  conclude,  of  the  artJ 
that  the  arts  and  all  kinds  of  learning  are  at  a  very  low  :'•"''  'earn- 
ebb  among  them.  Even  the  moft  fimple  of  the  mecha-'"S° 
nical  profeflions  are  ftill  in  a  ftate  of  infancy.  The 
work  of  their  cabinet-makers,  gun-fraiths,  and  lock- 
fmiths,  is  extremely  clumfy.  There  are  manutaftures 
of  gunpowder  and  fugar  ;  but  the  quality  of  both  is 
very  indifferent.  The  only  thing  in  which  they  can  be 
faid  to  arrive  at  any  degree  of  perfetUon  is  the  manu- 
fafture  of  filk  ftuffs ;  though  even  thefe  are  far  lefs 
highly  finiffied  than  thofe  of  Europe,  and  likewife  bear 
a  much  higher  price.  One  very  extraordinary  art  in- 
deed is  ftill  extant  among  the  Egyptians,  and  appears 
to  liave  exifted  in  that  coimtry  from  the  moft  remote 
antiquity  ;  and  that  is  a  power  of  enchanting  the  moft 
deadly  ferpents  in  fuch  a  manner,  that  they  ftiall  allow 
themfelves  to  be  handled,  nay  even  hurt  in  tlie  fevereft 
manner,  without  offering  to  bite  the  perfon  who  injures 
them.  Thofe  who  have  tliis  art  are  named  Psylli  j 
to  which  article  we  refer  for  an  account  of  what  has 
been  faid  on  the  fubjedl  by  ancient  and  modern  tra- 
vellers. ,^j 

The  long  and  bloody  war  to  which  the  revolution  of  War  in 
France  gave  rife,  induced  the  government  of  that  coun-  t-gypt- 
try  to  leave  no   meafure  unattempted,  by  which  the 
grandeur,  independence,  and  commerce  of  Great  Bri- 
tain might  be   as  much  injured  as  poflible,  if  not  utter- 
ly deftroyed.     The   conqueft  of  Egypt   %vas   therefore 
projetled,  as  a  preparatory  ftep  towards  the  fubjugation 
of  the  Eaft  Indies,  to  be  effeded   by  reaching   the  In- 
dian ocean   through  the   ifthmus  of  Suez.     This  was  a 
daring,  a  defperate  undertakings  and  no  military  char- 
aiSler  of  ivhich  France   could   boaft,  was  confidered  as 
equal  to  its  fuccefsful  execution  but  the  hero  of  Maren- 
go.    He    accordingly    embarked  at   Toulon,  as  com- 
mander  in   chief  of  the  army   of  the  eaft,   which   a- 
mounted  to   about  40,000  men,  and  having  compelled 
Malta  to  furrender  in  the  courfe  of  his  voyage,  he  fteer-      ,gg 
ed  for  the  coaft   of  Egypt,  and  arriving  at  Alexandria  Alexandria 
on   the  ift  of  Jirlv  179S,  he  carried  it   by  alTault   on  taken  by 
the  evening  of  the  5  th.  ^^e  French, 

It  is  well  known  that  while  Bonaparte  continued  in 
Italy,  he  ftriftly  prohibited  his  troops  from  committing 
afts  of  rapine  and  plunder,  of  which,  however,  they 
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ft-srfe  guilty  at  AlexanJnn,  niid  confcqueiitly  k  is  to  be 
■'  prefunied  that  tl-.e  commander  in  chief  could  not  then 
prevent  it.  If  he  could,  he  uas  unquetlionably  blind 
to  his  own  intereil  not  to  do  fo,  lince  nothing  was  more 
unlikely  to  conciliate  the  afiections  of  the  Egyptian.'!. 
Cairo  next  furrendercd  to  the  viilors  on  the  23d  of  the 
fame  mouth.  The  French  general  attacked  one  of  the 
enemy's  ports  at  Lambr.be  on  the  25th,  when  300  of  the 
enemy  ivere  killed  ;  but  this  was  only  a  prelude  to  the 
memorable  battle  of  the  pyramids,  which  was  fought 
on  the  following  day,  and  feemed  tor  the  prefent  to  de- 
cide the  fate  of  Egypt.  The  Mamlouks  loft  2000 
men ;  and  400  camels,  together  with  their  baggage  and 
JO  pieces  of  cannon,  fell  into  the  hands  of  the  conquer- 
ors. Thus  far  Bonaparte  appeared  to  be  the  favourite 
of  fortune,  by  whom  he  ^vas  never  to  be  deferted  ;  but 
he  fbon  found  that  the  race  is  not  always  to  the  fwift, 
or  the  battle  to  the  ftrong.  He  experienced  a  reverfc 
of  an  irreparable  nature ;  and  as  it  does  not  appear  that 
he  entertained  the  i'raalltft  appreheniion  of  it,  it  gave  a 
trait  of  ferocity  to  his  fubicquent  condu61  which  he  had 
never  before  exhibited. 

Admiral  Neli'on  appeared  off  the  mouth  of  the  Nile 
on  the  I  ft  of  Auguft,  with  a  naval  force  equal  to  that 
of  the  French  admiral,  and  although  the  fleet  of  the 
latter  was  lo  ftationed  and  defended  as  to  render  an  at- 
tack extremely  hazardous,  the  Britifti  hero  was  determiru- 
ed  to  attempt  it  -,  and  in  this  he  fucceeded  to  the  utmoft 
of  his  willies.  He  captured  nine  lail  of  the  line  belonging 
to  the  enemy,  L'Orient,  the  admiral's  flag  Ibip  of  I  20 
guns,  having  bloivn  up  during  the  defperate  and  bloody 
engagement.  Tlie  lofs  on  the  part  of  the  French  muft 
have  been  immenle,  lince  Gantheaimie  mentions  3  1 00 
made  prifoners,  whom  the  Britifti  commander  returned  : 
of  this  number  there  were  800  wounded.  The  Bri- 
tifti had  about  202  killed,  befides  fixteen  officers,  and 
678  wounded. 

After  Grand  Cairo  furrendered  to  the  French,  Bona- 
parte formed  his  viftorious  army  into  three  divifions, 
one  of  which  was  commanded  by  General  Defaix, 
whofe  deftination  was  Upper  Egypt,  in  purfuit  of  the 
flying  Mamlouks  ;  the  fecond  divifion  he  left  for  the 
defence  of  Cairo,  and  marched  in  perfon  at  the  head 
of  the  third  in  purluit  of  Ibrahim  Bey,  who  had  taken 
his  route  toivards  Syria  with  a  rich  caravan.  To  ren- 
der abbrtive,  if  polTible,  the  defigns  of  Bonaparte,  Bri- 
tain formed  an  alliance  with  the  Sublime  Porte,  and  the 
chief  preparations  for  carrying  the  concerted  plan  into 
effedl,  were  made  in  Syria,  under  the  care  and  direc- 
tion of  the  pacha  Diezzar.  The  frontiers  of  Egypt  to- 
wards Syria  were  to  be  attacked  by  an  army  from  Afia 
Minor,  the  operations  of  which  were  to  be  favoured  by 
making  a  ftrong  diverfion  towards  the  mouths  of  the 
Nile,  and  by  various  alTaults  in  Upper  Egypt  with  the 
remains  of  Mourad  Bey's  army.  Sir  Sidney  Smith  left 
Portfmouth  to  kiperintend  the  execution  of  this  exten- 
ftve  plan,  and  grant  every  aftiftance  in  his  po^ver  by 
the  maritime  force  under  liis  command. 

In  the  mean  time  care  w-as  taken  to  block  up  the 
liarbour  of  Alexandria  -ivith  four  fail  of  the  line  and 
five  frigates,  under  the  command  of  Commodore  Hood, 
as  he  found  it  impratlicable  to  burn  or  deftroy  the 
French  fleet  of  tranfports,  inthout  the  alTiilance  of  a 
Jand  force  fufKcient  to  attack  Alexandria.  Of  the  light 
veilels  which  had  been  fent  liim  by   the  combined  fleet 
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of  Turks  and   Ruffians  the   commodore  had  made  no      Eprj't- 
ufe  ;  and  he   alfo  lound  the  report  to  be  without    foun-  • 

dation,  that  the  veflels  in  the  old  port  belonj'hig  to 
the  French,  were  burnt.  It  was  in  order  to  deltroy 
the  preparations  of  the  jacha  Djezzar,  and  dlfconceit 
the  plans  of  Sir  Sidney  Smith,  that  General  Bonaparte 
tliought  of  leaving  Egypt  and  marching  into  Syria. 
The  relult  of  this  expedition,  as  we  have  already  hint- 
ed, was  fatal  to  the  French  intereft,  although  Bona- 
parte perhaps  never  undertook  an  enterprile  with  more 
rational  cxpeflations  of  ultimate  fuccefs. 

The  town  of  Jaft'a,  (anciently  Joppa)j  was  obftinate- 
ly  defended,  but  at  lull  furrendered  to  the  fuperior  tac- 
tics of  European  foldiers.     From  this  place  the  Frencli 
general  marched  with  iiis  army  in  three  divifions  againil       16S 
St  Jean  d'Acre,  which   put  an  effeflual   period  to  his '^  "^'c  "i*- 

hitherto  triumphant  career,     'J'he  pacha  was  powerful- !'■'.?.  ,^ 
1  J    1       o-     i-j  o     -1  1  1  „•    i>:r  Sidney 

ly  encouraged  by  Sir  Sidney  Smith  to   make   an   obiti-S[„jj|, 

nate  refilhince  to  the  attack  of  Bonaparte  ;  and  to  ani-- 
mate  him  ftill  more  ivith  the  hopes  of  being  able  to 
hold  out,  and  force  the  aflailants  in  the  ifllie  to  raife 
the  fiege,  he  fent  him  a  French  engineer  of  diftinguifli- 
ed  merit,  by  whofe  inftrumentality  Sir  Sidney  Smith 
had  been  enabled  to  effeft  his  efcape  from  prifon. 
Although  the  fortrefs  was  completely  repaired  by 
Colonel  Philipeaux  (the  name  of  the  engineer), 
yet  it  is  more  than  probable  that  it  could  not  have 
long  held  out  againft  the  fldll  and  intrepidity  of 
Bonapaite,  if  his  heavy  artillery  had  not  been  inter- 
cepted by  the  Britilli  on  their  way  from  Damietta  and 
Rofetta.  After  a  defperate  and  bloody  fiege  of  about 
61  days  continuance,  the  French  commander  was  ob- 
liged to  abandon  the  hope  of  making  Acre  furrender. 
In  the  courfe  of  his  retreat  back  again  to  Egypt,  Bona- 
parte's army  ravaged  the  whole  country,  burnt  the  har- 
vefts,  deftroyed  the  defences  of  the  difterent  ports,  the 
the  magazines,  and  every  refource  of  w^hich  the  Turks 
might  have  availed  themfelves  in  approaching  the  fron- 
tiers of  Egypt.  He  reached  Grand  Cairo  in  26  days 
after  railing  the  fiege  of  Acre. 

Sir  Sidney  Smith,  with  indefatigable  zeal  and  aftivi- 
ty,  continued  to  execute  the  remaining  parts  of  the 
plan  of  operations  againft  Egypt,  which  was  feconded 
by  the  increafing  zeal  of  the  Turks  in  the  profecution 
of  the  fame  defign.  The  troops  deftined  to  make  an 
attack  upon"  Alexandria  were  aifembled  in  the  different 
ports  in  the  ifland  of  Rhodes,  by  Seid  Muftapha  Pacha, 
the  enterprife  being  condufted  by  European  officers. 
The  combined  fleet  of  Turkey  and  Britain  only  waited 
the  arrival  of  a  convoy,  previous  to  their  failing  for 
Egypt,  which  the  captain  pacha,  who  then  lay  at  an- 
chor in  the  Dardanelles,  was  to  defpatch  to  Rhodes. 
During  the  abfenteof  General  Bonaparte,  no  method  had 
been  lelt  unattempted,  in  order  to  ruin  the  intereft  of 
the  French,  and  kindle  a  fpirit  of  rebellion  in  the  minds 
of  the  people.  This  plan  fucceeded  to  a  certain  extent, 
but  the  prefence  of  Bonaparte  reftored  tranquillity. 
His  army  no  doubt  fullered  leverely  in  its  march  to  Sy- 
ria ;  but  with  fuch  zeal  and  activity  did  he  turn  liis  at- 
tention to  the  re-eftablilhmcnt  of  its  organization,  that 
it  was  in  a  condition  to  undertake  ait ive  operations  in 
the  ftiort  period  of  three  weeks,  although,  according  to 
very  high  authority,  it  had  been  completely  buried  in 
the  burning  fands  of  the  defert. 

While  Bonaparte  was  in   the  vicinity  of  the  pyra- 
a  L  mid?, 
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mids,  intended  to  purfue  Mourad  Bey  in  his  retreat  to 
Fayoiim,  he  received  intelligence  from  Alexandria,  that 
a  Tiirkilh  fleet  of  100  fail  had  come  to  anchor  in  the 
bay  of  Aboukir,  from  which  3000  troops  had  landed 
on  the  lliore  of  the  jieiiinfu'i,  and  carried  the  fort  of 
Aboukir  by  afTault.  He  accordingly  gave  directions 
ro  his  OiEcers  to  march  their  forces  towards  the  place 
of  landing,  and  the  firR  rendezvous;  oi  the  army  was 
appointed  to  be  at  Rhamanieh,  fituated  on  the  left 
fide  of  the  Nile.  The  advanced  guard  under  the 
command  of  General  Murat,  took  the  route  to 
Gizeh,  and  General  Menou's  moveable  column,  to- 
gether with  the  park  of  artillery  and  the  IfafF,  for- 
med a  ]unftion  at  Rhamanieh  on  the  2Cth  of  July. 
After  the  French  aimy  quitted  its  poll  at  the  vil- 
lage of  Birket,  it  afl'embled  at  the  wells  between 
Alexandria  and  Aboukir ;  and  Bonaparte  fixed  his 
head  quarters  at  the  former  place. 

The  Turkllh  army  was  about  15,000  ftrong,  and 
receiving  daily  reinforcements.  When  Bonaparte  came 
in  fight  of  it,  he  inftantly  formed  his  columns  to  attack 
it.  and  General  d'Ellaing-  carried  the  entrenched  heifrht 
of  the  enemy,  by  which  their  right  ivas  fupported,  at 
the  point  of  the  bayonet.  Their  two  wings  v.-ere  cut 
off"  from  retreating  by  General  Murat,  who  marched 
up  to  the  centre  of  the  enemy  v,ith  a  body  of  cavalry. 
By  this  manoeuvre  2000  men  perifhed  by  water,  or 
■.vere  killed  by  the  fire  of  the  republicans.  As  Bona- 
parte found  that  the  chief  ftrength  of  the  Turkilh  ar- 
my was  at  the  centre,  he  changed  his  pofition  as  the 
rature  of  the  ground  rendered  it  neceffary.  By  a  variety 
of  experienced  movement^,  in  which  the  French  loft 
leveral  brave  otScers,  the  Turks  were  at  length  thrown 
into  the  utmoft  confufion,  retreated  in  every  direftion, 
and  threw  themfelves  into  the  fea.  The  majority  of 
them  were  at  too  great  a  diftance  from  the  velTels,  to 
be  faved  in  this  maimer  from  a  watery  grave.  After 
this  battle,  the  fort  of  Aboukir  was  fummoned  to  fur- 
render,  which  was  defended  with  the  moft  defperate 
fury,  35  the  Turks  had  no  idea  of  capitulating  with 
arms  in  their  hands.  General  Menou  condufted  the 
iiege  with  great  vlijour  and  addrefs,  and  after  bombard- 
ing  it  for  eight  days,  till  it  exhibited  nothing  but  a 
heap  of  ruins,  the  fon  of  the  pacha  and  2000  men  laid 
doivn  their  arms,  and  were  made  prifoners  of  war.  In 
the  fort  the  republicans  found  1 800  men  killed,  and 
300  wounded.  It  is  faid  that  Sir  Sidney  Smith  wit- 
neiTed  this  melancholy  reverfe  of  fortune  on  the  part  of 
the  Turks,  ivithout  ha^■ing  it  in  his  power,  as  at  Acre, 
to  grant  them  relief,  or  to  animate  them  by  his  coura- 
geous example. 

The  next  day  Bonaparte  returned  to  Alexandria,  where 
he  learned  the  difmal  fituation  of  French  affairs  on  the  con- 
tinent of  Europe,  particularly  in  Italy  and  on  the  Rhine, 
and  the  violent  commotions  which  were  agitating  the  in- 
terior of  France.  This  determined  him  to  quit  Egypt, 
and  return  to  his  own  country,  full  of  the  idea  of  veft- 
ing  in  his  own  perfon  the  fovereign  authority,  to  which 
he  has  at  length  attained,  both  in  name  and  reality. 
General  Berthier  alone  was  his  confidential  friend,  to 
Vrhom  he  communicated  his  future  defigns.  Admiral 
Gantheaume  was  ordered  to  get  ready  two  frigates  with 
the  utmoft  expedition,  without  informing  that  officer 
•svlat  was  to  be  Uieir  deftination,  and  brough*  ivith  hinx 
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Generals  LaiLic>,  Marmont,  Murat,  and  Andrcofli,  to- 
gether with  Monge  and  Bcrtholkt  of  the  inllitute  ; '" 
Beflicres  and  his  guides  received  lealcd  notes,  which 
were  not  to  be  opened  till  a  certain  day,  and  certain 
hour,  and  at  a  particular  point  of  the  iea-lhore.  They 
were  found  to  contain  orders  for  immediate  embarka- 
tion 5  and  another  packet  which  %\as  to  be  opened  on 
the  day  after  the  failing  of  the  frigates,  contained  the 
nomination  of  General  Kleber  to  the  chief  command 
and  Defaix  to  that  of  Upper  Egypt. 

By  difpatchcs  from  General  Kleber  fubfequent  to  the 
departure  of  Bonaparte,  it  appears  that  Mourad  Bey 
having  dropt  down  the  Nile  to  El-Gatiayiir,  was  repul- 
fed  by  a  divifion  of  the  an^iy  of  Upper  Egypt,  under 
the  command  of  General  Morand.  Being  overtaken 
in  his  flight  by  this  divifion,  his  camp  ivas  furprifed  at 
Samahout,  a  vaff  number  of  Mamlouks  were  entirely 
cut  off;  200  camels  with  fpoil.'!,  100  horfes,  and  a  pro- 
digious quantity  of  militarv  implements  fell  into  the 
hands  of  the  rejiubhcans,  and  it  was  with  the  utmoll 
difficulty  that  the  bey  eftefted  his  efcape.  Thus  fig- 
nally  defeated,  Mourad  wandered  through  the  inhofpi- 
table  deferts  of  Upper  Egypt,  in  fearch  of  an  afylum 
and  the  means  of  fubfiltence.  An  this  man  was  fuch 
an  indefatigable  enemy  to  the  French,  Defaix  refolved 
to  exterminate  him  if  pofTible,  and  for  this  purpofe  two 
columns  of  infantry  mounted  on  dromedaries  were  im- 
mediately organized,  the  one  commanded  by  Defaix 
in  perfon,  and  the  other  by  Adjutant-general  Boyer, 
who  Came  up  ivith  Mourad  on  the  19th  of  Oftober  in 
the  defert  of  Stdiman,  after  a  forced  march  of  three 
days.  The  Mamlouks  fought  with  determined  valour- 
and  intrepidity,  animated  ^vlth  the  hopes  of  gaining 
poffeilion  of  the  dromedaries.  Their  attack  was  met 
with  fuch  vigour  on  the  part  of  the  republicans,  that 
the  Mamlouks  and  Arabs  %vere  foon  put  to  flight,  and 
purfued  back  to  the  deferts  by  their  intrepid  conquer, 
ors. 

On  the  24th  of  September,  a  Turkifli  fleet  of  I  & 
vefTels  came  to  anchor  before  Damietta,  which  was  fo 
rapidly  increafed  by  conftant  reinforcTements,  that  it 
amounted  to  53  about  the  end  of  the  fubfequent  month. 
The  naval  commander  of  this  tleet  nas  Sir  Sidney 
Smith  on  board  the  Tyger.  On  the  I  ft  of  November 
4000  Turks  effefted  a  landing,  who  were  attacked  by 
General  Verdier  at  the  head  of  1000  men,  and  lolf,  in 
this  apparently  unequal  conteft,  no  fewer  than  3000 
men  killed,  800  prifoners,  including  Ifmael  Bey,  the 
fecond  in  command,  32  fland  of  colours,  and  five  pieces 
of  cannon.  After  a  number  of  fubfequent  battles  and 
inferior  ikirmiihes  which  the  republicans  fought  with 
various  fuccefs,  they  feemed  ivilling  to  evacuate  Egypt 
upon  certain  conditions,  which  met  with  the  approba- 
tion of  Sir  Sidney  Smith  ;  but  they  were  afterwards  re- 
jefted  by  a  fpecics  of  policy  for  which  it  is  difficult  to 
account,  and  frefti  obftacles  were  thrown  in  the  way  of 
the  propofed  evaluation.  This  was  an  e\-ent  much  to 
be  defired  by  the  republicans,  according  to  the  opinion 
of  fome,.  while  the  French  denied  that  the  neceflity  of 
fuch  a  meafure  ever  exifted.  According  to  them,  they 
had  ftill  20,000  elTeftive  men  in  that  quarter  of  the 
globe,  and  liberally  fhared  in  the  aiTeftions  of  the  inlia- 
bitants,  by  whom  they  were  afTifted. 

The  gallant  and  experienced  Kleber,  who  fucceeded 

Bonaparte 


£?>T«- 


I 


E     G     Y  [6 

Eg)pt.  Bonaparte  in  the  chief  command  of  the  army  of  the 
EaJIy  v.as  treacheroufly  aflairmated  by  a  janiilary,  while 
prelentiiig  the  general  with  a  memoiial  tor  liis  perufal, 
on  wliich  the  chief  command  devolved  on  Menou,  but 
not  till  fome  other  generals,  and  Reynier  in  particular, 
had  refufed  to  accept  of  it.  Sulpicions  tell  heavily  on 
General  Menou,  who,  it  was  luppoled,  had  hired  the  af- 
iaflin,  as  it  was  well  known  that  a  variance  lubfilled  be- 
tween Kleber  and  Menou  ;  but  it  is  only  doing  jullice 
to  the  latter  to  declare,  that  tlie  dying  aiTertions  of  the 
murderer  futliciently  evinced  the  contrary.  He  was 
moll  probably  hired  by  the  grand  vizier  hinifelf ;  but 
who  advifed  the  vizier  to  the  adoption  of  fuch  an  in- 
famous, co^vardly  meafure,  Ave  mull  lea\e  to  our  readers 
to  find  out.  The  aflalTm  was  impaled  aUve,  his  right 
hand  burnt  off,  and  his  body  left  to  be  devoured  by 
birds  of  prey.  Three  iheiks  \vho  ivere  privy  to  liis  dc- 
figns,  but  did  not  divulge  them,  were  beheaded. 

Lieutenant  Wright  was  dilpatchcd  to  Cairo  by  Sir 
Sidney  Smith,  with  propofitions  refpefting  the  evacua- 
tion of  Egypt  to  General  Menou,  whofe  anfwer  the 
combined  powers  expeiled  with  anxiety,  as  the  grand 
vizier  was  determined  to  advance  againll  the  enemy  at 
the  head  of  30,000  men,  fhould  Menou  evince  himfelf 
determined  not  to  evacuate  Egypt.  He  foon  gave 
them  to  underftand  that  no  overtures  of  accommodation 
■which  they  could  make  to  him  v.ould  be  received. 
He  accordingly  recommenced  hoftilities,  and  marched 
againll  Syria  -with  the  principal  part  of  his  army,  a  mea- 
fure which  proved  abortive  under  the  aulpices  of  Bona- 
parte, by  the  prompt  and  gallant  exertions  of  Sir  Sid- 
ney Smith.  The  determination  of  Menou  in  fuch  a 
perilous  fituation,  was  no  doubt  owing  in  a  great  mea- 
fure to  the  acceffions  of  llrength  ivhich  he  received  from 
the  different  beys  ivho  joined  him,  as  the  bell  means  of 
iccuring  their  independence,  having  been  informed  that 
the  Sublime  Porte  was  determined  on  the  conqueff  of 
Egypt,  and  the  deftruclion  of  the  Mamlouks.  The 
aid  of  Mourad  Bey  ivas  of  lome  importance  to  Menou, 
and  it  formed  a  junclion  of  a  very  imgular  nature,  Jia- 
■>ing  formerly  been  fuch  a  determined  enemy  of  the 
French.  Menou  llroiigly  fortified  Alexandria,  Da- 
mietta,  and  Rofetta,  and  not  only  finilhed  the  lines 
which  Colonel  Bromley  had  begun  at  Aboukir,  bat 
made  to  thele  feveral  important  additions,  putting  every 
place  into  luch  a  Hate  of  defence  as  fcemed  to  bid  de- 
fiance to  any  attack  from  the  Turks. 

In  the  mean  time  Britain  was  not  idle,  but  aflive  in 
the  organization  of  an  army  dellined  to  in\'ade  Egypt, 
and  compel  the  French  troops  to  evacuate  that  country, 
ivhich  was  too  contiguous  to  her  inellimable  poilcirions 
in  the  Eall  Indies  ;  and  the  command  of  it  was  gi'.-cn  to 
that  gallant  and  highly  refpeflable  officer,  the  late  ge- 
neral Sir  Ralph  Abercromby,  who  appeared  off  Abou- 
kir in   the  beginning  ot  March,  1 801.     The  weather 
proving  unfavourable  for  fome  days,   Sir  Ralph  did  not 
begin  to  land  his   troops   till  the  8th,  at  an  early  hour 
t^i         in  the   morning.     The   French   having   marched  from 
The  Urkiili  Alexandria,  took  their  llation  on  the  heights  of  Abou- 
under  j^^j     ^^  prevent  the  landing  of  the  Britilh  forces.      An 

bv  vi(flc)ii-  a'^ion   foon  commenced   between    the    hollile    armies, 
uus  at  A-     which  lalled   for   two  hours,  but  the  republicans  were 
'^o^lkir.         obliged  to  retreat,  having  only  4000  men  to  oppofe  to 
^hree  times  that   number.     Ihe  lofs  of  the  French  on 
;his  occafion  was  eftimated  at  3  000,   and  that   of  the 
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Britilh  about  1500  men,  in  killed,  wounded,  and  pil-     Egvjt 
loners.  II 

After  this,  few  a£lions  of  importance  occurred  till  '"  '  , 
the  memorable  21 II  of  March,  on  which  day  a  battle 
was  fought  about  four  miles  from  Alexandria.  A  fallc 
attack  on  the  left  of  the  Britifli  army  was  the  com- 
mencement of  hollUitics,  but  the  French  were  ftill  more 
anxious  to  turn  the  right  of  their  opponents,  which  they 
attempted  in  vain.  With  the  fame  fucceis  they  made 
an  attack  upon  the  central  divifion.  About  200  pri- 
foners  fell  into  the  hands  of  the  Britilh,  but  as  their 
cavalry  was  mucli  inferior  to  that  of  the  enemy,  whole 
retreat  was  alio  covered  by  cannon  on  the  oppolite 
hills,  they  could  not  purfue  their  advantages.  The  loi^ 
of  the  Britilh  at  this  time  was  very  conliderable,  but  . 
the  moll  irreparable  part  of  it  ivas  the  lofs  of  the  com- 
mander in  chief,  who  was  mortally  wounded  on  the 
2 1 11,  and  died  on  the  28th  of  the  fame  month.  He 
was  lucceeded  by  General  Hutchinfon,  the  fecond  in 
command,  to  whom  \vas  committed  the  completion  of 
the  plans  which  his  worthy  predeceffor  had  concerted. 
He  attacked  the  French  on  the  19th  of  May,  near 
Rhamanieh,  and  forced  them  to  retire  to^vards  Cairo. 
He  had  4000  Britilli  troops  under  his  command,  and 
an  equal  number  of  Turks  under  the  captain  pacha. 
He  then  direflcd  his  route  towards  Cairo,  from  which 
tlie  army  of  the  grand  vizier  was  dillant  only  foin- 
leagues,  in  a  north-eall  diretlion,  A  reinforcement 
of  30CO  Britilli  troops  reached  Aboukjr  about  the  6lh 
of  May. 

By  the  advice  of  Colonel  Murray  and  fome  other ' 
Britilh  officers  then  in  the  camp  of  the  grand  vizier, 
his  highnels  obtained  a  victory  over  4600  French, 
with  9000  chofen  troops,  not  encumbered  \nth  the 
women  and  ufelefs  attendants  fo  commoVily  met  with 
in  the  camps  of  eall  em  generals.  The  whole  of 
Damietta  foon  fell  into  the  hands  of  the  allies,  and  the 
fucceffor  of  Mourad  Bey  declared  in  favotir  of  the  Bri- 
tilli, joining  Sir  .1.  Hutchinfon  with  i  jco  cavalry,  that 
kind  of  force  of  which  the  Britilh  commander  Hood  in 
greatell  need.  In  a  fliort  time  after,  the  French  eva- 
cuated Cairo,  \vhich  was  taken  poffelfion  of  by  the 
combined  Turkilh  and  Britifii  army.  The  republicans 
were  not  made  prifoners,  but  were,  by  ftipulation,  to 
be  conveyed  to  the  nearell  ports  belonging  to  France, 
at  the  expence  ot  Great  Britain.  Alexandria  llilfheld 
out,  Avhich  Menou  was  determined  to  defend  to  ^thc 
lall,  notivithftanding  the  idea  of  receiving  reinforce- 
ments appeared  altogether  groundlefs.  He  ^vas  at 
length,  ho\vever,  obliged  to  furrender,  .and  thus  the 
whole  of  Egypt  v.as  in  poffellion  of  the  alUes.  As  the 
joyfiil  news  of  peace  between  Great  Britain  and  France 
had  fpread  over  the  country  prior  to  this  intelligence^ 
it  did  not  excite  half  the  interell  in  the  mind  of  Bri- 
tons which  it  would  otheriviie  have  done. 

For  a  dckription  of  thole  lUipendous  and  almoft  in-" 
dellruclible  monmnents  of  human  grandeur,  the  pyra- 
mids, fo  often  taken  notice  of  and  defcribcd  by  travel- 
lers, fee  the  article  Pvra:\iiI)S. 

EGYPTIANS,  or  Gyi'siks.     See  Gypsies. 

EHR  E'i'l  A,  a  genus  of  plants  belonging  to  the  pc'n- 
tandria  clafs.      See  Box  any  Index. 

EHRHARTA,  a  genus  of  plants  belonging  to  the 
hcKandria  clafs.      See  BotaSy  Index. 

EH  UD,   the  fon  of  Cera,  a  Benjamite,  a  man  left- 
4   L   2  handed, 
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"handed,  who  delivered  Ifrael  from  the  oppreflion  of 
Eglon  king  of  Moad,  under  whom  they  llrved  for  18 
years.  See  Eglon.  It  being  cuitomary  for  the  If- 
raelites  to  fend  a  prefent  or  tribute  to  the  king  of 
Moab  ;  in  the  year  of  the  world  SJ79,  being  the  laft 
year  of  their  fervitude,  Ehud  was  appointed  to  carry 
it,  who  having  a  defign  either  to  free  his  country  from 
this  oppreflion,  or  perilli  in  the  attempt,  had  for  this 
purpoie  provided  himfelf  with  a  dagger  wliich  had  two 
edo-es,  and  which  he  had  concealed  on  his  right  fide, 
(Judges  iii.  15.  &c.).  After  he  had  delivered  the  pre- 
ient,  pretending  he  bad  fomething  of  great  importance 
to  communicate  to  the  king,  he  obtained  a  private  au- 
dience of  him  ;  when  taking  his  opportunity,  he  ftab- 
bed  him  with  the  poniard  to  the  heart,  and  lo  (hut- 
ting the  door  after  him,  had  time  to  make  his  efcape  ; 
for  as  the  king  was  a  very  corpulent  man,  his  atten- 
dants fuppofed  that  he  was  either  repofing  or  eafing 
himfelf,  and  therefore  forbore  to  enter  his  apartment 
until  Ehud  was  quite  gone.  As  foon  as  he  came  to 
Mount  Ephraim,  he  gathered  together  the  Ifraelites 
that  lay  neareft  hira,  acquainted  them  with  what  he  had 
done  ;  and  then  fecuring  the  fords  of  Jordan  that  none 
of  them  might  efcape,  he  fell  upon  the  Moabites,  and 
fubdued  them. 

EIA,  or  Ey,  in  our  old  writers,  is  ufed  for  an 
ifland.  Hence  the  names  of  places  ending  in  ei/,  de- 
note them  to  be  iflands.  Thus,  Ramfey,  the  ifle;  of 
rams  •,  Shepey,  the  ifle  of  fheep,  &c. 

EiA  is  alfo  fometlmes  ufed  for  water  ;  and  hence  the 
names  of  places  near  waters  or  lakes  terminate  in  ey. 

EJACULATOR,  in  ^natomij,  a  name  applied  to 
two  mufcles  of  the  penis,  from  their  oftice  in  the  ejec- 
tion of  the  feed.  See  Anatomy,  Tab/e  of  the  Miifcles. 
EICET^,  called  alfo  Heicet/E  and  Hicet.e,  here- 
tics of  the  feventh  century,  ivho  made  profeilion  of  the 
monaftic  life. — From  that  paffage  in  Exodus  where 
Mofes  and  the  cliildren  of  Ifrael  are  faid  to  have  fung 
a  fong  in  praife  of  the  Lord,  after  they  had  pafled  the 
Red  fea,  wherein  their  enemies  had  perilhed  ;  the  ei- 
tetce  concluded,  that  they  mull  fing  and  dance  to  praife 
God  aright :  and  as  Maiy  the  prophetefs,  filler  of 
Moles  and  Aaron,  took  a  drum  in  her  hand,  on  the 
fame  occafion,  and  all  the  women  did  the  like,  to 
teftify  their  joy,  by  playing,  beating,  and  dancing  ; 
the  eicetK,  the  better,  to  imitate  their  conduct  herein, 
endeavoured  to  draw  women  to  them  to  make  profeffion 
of  the  monaftic  life,  and  aflift  in  their  mirth. 
EICK.     See  Bruges. 

EIDER-DUCK.  See  Akas,  Ornithology  In/iex. 
EiDER-Down,  the  downi  of  the  eider-duck.  The 
eider-duck  plucks  oft'  the  down  from  its  breaft  for  the 
purpoie  of  making  its  neft,  which,  after  being  robbed 
by  thole  who  coUeft  the  dov\ni,  is  renewed  by  the  bird 
till  its  brealf  is  quite  bare. 

•    EJ  ECT A,  a  term  ufed  by  lawyer  for  a  woman  de- 
flowered or  caft  from  the  virtLious. 

EJECTION,  in  the  animal  economy,  the  evacua- 
tion, or  difcharging  any  thing  through  fome  of  the  e- 
munclories,  as  by  ftool,  vomit,  &c. 

Ejection,  in  Scots  Law,  is  the  turning  out  the  pof- 
fcflbr  of  any  heritable  fubjeit  by  force  ■,  and  is  either 
kga/  or  z'/Jega/.  Legal  ejeftion  is  where  a  perfon  ha- 
ving no  title  to  poflefs,  is  turned  out  by  the  authoiity 
of  law.     Illegal  ejection  is  one  perfon's  violently  turn- 


ing another  out    of  poireflfion  \\ithout    lawful  autho- Ej<ifVmcnt, 

j.;[y_  Ekton. 

EJECTMENT,  m  Eng/ifi  La%v,  a  writ  or  aftion.'  ^'^~~* 
which  lies  for  the  leffec  for  years,  on  his  being  ejefted 
or  put  out  of  his  land,  before  the  expiration  of  bis  tei-m, 
either  by  tlie  [lelTor  or  a  ftranger.  It  may  alio  be 
brouoht  by  the  leiTor  againft  the  leffee,  for  rent  in  ar- 
rears, or  holding  over  his  term,  Sec.  Ejeflment  of 
late  years  is  become  an  action  in  the  place  of  many  real 
adions,  as  ^vrits  of  right,  formedons,  &c.  which  are 
very  difficult,  as  well  as  tedious  and  expenfive  ;  and  this 
is  no^v  the  common  aftion  for  trial  of  titles,  and  reco- 
vering of  lands,  &:c.  illegally  held  from  the  right  own- 
er ;  yet  ivhere  entry  is  taken  away  by  difcents,  fines, 
recoveries,  dilTeifms,  &c.  an  ejeClment  fliall  not  be 
brought  ;  whereby  we  find  that  all  titles  cannot  be 
tried  by  this  adion. 

The  method  of  proceeding  in  the  aflion  of  ejeflment 
IS  to  draw  up  a  declaration,  and  feign  therein  a  leafe 
for  three,  five,  or  feven  years,  to  him  that  would  try 
the  title  •,  and  alio  feign  a  cafual  cjeftor  or  defendant  ; 
and  then  deliver  the  declaration  to  the  ejedor,  who 
ferves  a  copy  of  it  on  the  tenant  in  pcffeflion,  and  gives 
notice  at  the  bottom  for  him  to  appear  and  defend  his 
title;  or  that  he  the  feigned  defendant  will  fuffer 
judgment  by  default,  whereby  the  true  tenant  will  be 
turned  out  of  poflelTion  :  to  this  declaration  the  tenant 
is  to  appear  at  the  beginning  of  next  temi  by  his  attor- 
ney, and  confent  to  a  rule  to  be  made  dciendant,  in- 
ftead  of  the  cafual  ejeftor,  and  take  upon  him  the  de- 
fence, in  which  he  mull  confefs  leafe,  judgment,  entry, 
and  auller,  and  at  the  trial  fland  upon  the  title  only  ; 
kut  in  cafe  the  tenant  in  poffelfion  does  not  appear, 
and  enter  into  the  faid  rule  in  time,  after  the  declara- 
tion ferved,  then,  on  affidavit  being  made  of  the  fer\-ice 
of  the  declaration,  with  the  notice  to  appear  as  afore- 
faid,  the  court  will  order  judgment  to  be  entered  againft 
the  cafual  ejeftor  by  default ;  and  thereupon  the  te- 
nant in  pofleflion,  by  writ  habere  facias  pojfejfionem,  is 
turned  out  of  his  pofleflion.  On  the  trial  in  ejeft- 
ment,  the  plaintiff's  title  is  to  be  fet  forth  from  the 
perfon  laft  feifed  in  fee  of  the  lands  in  queftion,  under 
whom  the  lelTor  claims  dowTi  to  the  plaintiff,  proving 
the  deeds,  &c.  and  the  plaintiff"  fliall  recover  only  ac- 
cording to  the  right  which  he  has  at  the  time  of  bring- 
ing his  adion.  And  here,  another  who  hath  title  to 
the  land,  upon  a  motion  made  for  that  purpofe,  may 
be  defendant  in  the  aftion  with  the  tenant  in  pofl"effion, 
to  defend  his  title  ;  for  the  poffeffion  of  the  lands  is 
primarily  in  queftion,  and  to  be  recovered,  ^vhich  con- 
cerns the  tenant,  and  the  title  thereto  is  tried  collate- 
rally, which  may  concern  lome  other. 

EKRON,  a  city  and  government  of  the  Philiftines. 
It  fell  by  lot  to  the  tribe  of  Judah,  in  the  firll  divifion 
made  by  Joflma  (xv.  45.),  but  aftenvards  it  was  given 
to  the  tribe  of  Dan  (id.  xix.  43.).  It  was  fituated 
very  near  the  IVIediterranean,  between  Alhdod  and  Jam- 
nia.  Ekron  was  a  powerful  city,  and  it  does  not  ap- 
pear by  hillory  that  the  Jexvs  ivere  ever  fole  peaceable 
pofl"efl"ors  of  it  :  the  Ekronites  were  the  firll  who  faid 
that  it  was  neceffary  to  lend  back  the  ark  of  the  God 
of  Ifrael,  in  order  to  be  delivered  from  thofe  calamities 
ivhich  the  prefence  of  it  brought  upon  their  country, 
(l  Sam.  V.  10.).  The  idol  Baalzebub  was  principally 
adored  at  Ekron  (2  Kings,  i.  2.  &c.) 
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EL^AGNUS,   Olkastek,   or  IVM  Olive :     A 
genus  of  plants,  belonging  to  tlje  tetrandria  clafs.     See 
I  Botany  Index. 

EL/iLOCARPUS,  a  genus  of  plants  belonging  to 
the  polyandria  clafs.      See  BoTANY  Index. 

ELAlOTHESIUM,  in  antiquity,  the  anointing 
room,  or  place  where  thofe  who  were  to  wreftle  or  had 
bathed  anointed  themfelves.      See  GYMNASIUM. 

ELALS,  a  genus  of  plants  belonging  to  the  natural 
order  of  Pa/mu\     See  Botany  I/idc.w 

ELAM,  in  Ancient  Geograp/iy,  a  country  frequently 
mentioned  in  Scripture,  and  lying  to  the  iouth-eall  of 
Shinar.  In  the  time  of  Daniel  (viii.  2.),  Sufiana  feems 
to  have  been  part  of  it  j  and  before  the  captivity,  it 
does  not  appear  that  the  Jews  called  Perfia  by  any 
other  name.  Elymse  and  Elymais  are  often  mentioned 
by  the  ancients.  Ptolemy,  though  he  makes  Elymais 
a  province  of  IMedia,  yet  he  places  the  Elymae  in  Su- 
fiana, near  the  fea-coall.  Stephanus  takes  it  to  be  a 
part  of  Affyria ;  but  Pliny  and  Jofephus  more  properly 
of  Perfia,  whole  inhabitants  this  latter  tells  us  fprang 
from  the  Elamites.  The  beft  commentators  agree, 
that  the  Elamites,  who  were  the  ancellors  of  the  Per- 
(ians,  were  defcended  from  Elam  the  fon  of  Shem.  It 
is  likewife  alloived,  that  the  mod  ancient  among  the 
infpired  writers  conflantly  intend  Perfia,  \vhen  they 
Ipeak  of  Elam  and  the  kingdom  of  Elam.  Thus,  not 
to  detain  the  reader  %vilh  uniieceffary  quotations,  when, 
the  prophet  Jeremiah  (xlix.  39.),  after  denouncing 
many  judgments  againti  this  country,  adds  thefe  words, 
"  But  it  fliall  come  to  pafs  in  the  latter  days,  th.at  I 
will  bring  again  the  captivity  of  Elam,  faith  the 
Lord,"  he  is  always  underitood  to  mean  the  reilora- 
tion  of  the  kingdom  of  the  Perfians  by  Cyrus,  who 
fubdued  the  Babylonians,  as  they  before  had  fubdued. 
the  Perfians.  .^ 

ELAPHEBOLIA,  in  Grecian  antiquity,  a  fcflival 
in  honour  of  Diana  the  huntrefs.  In  the  celebration 
a  cake  was  made  in  the  form  of  a  deer  (sAa^po?),  and 
offered  to  the  goddefs.  It  ov/ed  its  inftitution  to  the 
foUo^ving  clrcuraflance  :  When  the  Phocians  had  been 
feverely  beaten  by  the  TlieiTalians,  they  relolved,  by 
the  perfuafion  of  one  Deiphantus,  to  raife  a  pile  of 
combullible  materials,  and  burn  their  wives,  cliildren, 
and  effefts,  ratlier  than  fubmit  to  the  enemy.  This 
refolution  was  unanimoufly  approved  by  the  women, 
who  decreed  Deiphantus  a  crown  for  his  magnanimity. 
When  every  thing  was  prepared,  before  they  fired  the 
pile,  they  engaged  their  enemies,  and  fought  ^vith  fuch. 
defperate  fury,  that  they  totally  routed  them,  and  ob- 
tamed  a  complete  viftory.  In  commemoration  of  this 
unexpefted  fuccefs,  this  feftival  was  inftituted  to  Diana, 
and  obferved  with  the  greatell  folemnity. 

ELAPHEBOLIUM,  in  Grecian  antiquity,  the 
ninth  month  of  the  Athenian  year,  anfwering  to  the 
latter  part  of  February  and  beginning  of  March.  It 
confifled  of  30  days  ;  and  took  its  name  from  the 
feltival  elaphebolia,  kept  in  this  month,  'v\  honour  of 
Diana  the  huntrefs,  as  mentioned  in  the  preceding  ar- 
ticle. 

ELASMIS,  in  Natural  Hijlory,  a  genus  of  talcs, 
comp'jfed  of  fmall  plates  in  form  of  fpangles  ;  :fnd  ei- 
ther fin  ;le,  and  not  farther  fiifile  j  or,  if  complex,  on- 
ly filFile  to  a  certain  degree,  and  that  in  forae'.vliat  thick 
lamina;. — Of  thefe  talcs  there  are  ieveral  varieties,  lome 
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with  large   and   others  with  fmall  fpanglts,  wliicli  dif- 
fer alio  in  colour  and  other  peculiarities.  "" 

ELASTIC,  iu  Natural  I'ltilofophij,  an  appellation 
given  to  all  bodies  endowed  with  the  property  of  cla- 
Iticity.      See  ELASTICITY. 

Elastic  Fluids.  See  AlR,  Electricitv,  G.\s,'and 
Elastic  Vapours  below. 

Elastic  Rejin.    See  Caoutchouc. 

Elastic  Vapours  are  fuch  as  may,  by  any  external 
mechanical  force,  be  compreflcd  into  a  fmallcr  fpacc 
than  what  they  originally  occupied  ;  reftoring  them- 
felves, when  the  prelTure  is  taken  off,  to  their  former 
Hate  with  a  force  exactly  proportioned  to  that  witli 
which  they  were  at  firft  compreflcd.  Of  this  kind  are 
all  the  aerial  fluids  without  exception,  and  all  kinds  of 
fumes  railed  by  means  of  heat  whether  from  folid  or 
fluid  bodies. 

Of  thefe,  fomc  retain  their  elailicity  only  when  a 
confiderablc  degree  of  heat  is  applied  to  them  or  the 
fubftance  which  produces  them  ;  wliile  others  remain 
elaftic  in  eveiy  degree  of  cold,  either  natural  or  artifi- 
cial, that  has  yet  been  obferved.  Of  the  former 
kind  are  the  vapours  of  water,  fpirit  of  wine,  mercu- 
ry, lal  ammoniac,  and  all  kinds  of  fublimable  ialts  ;  of 
tile  latter,  thofe  of  muriatic  acid  gas,  hydrogen  gas, 
nitrous  gas,  common  air,  &c. 

The  elailic  force  ^vith  which  any  one  of  thefe  fluids 
is  endowed  has  not  yet  been  calculated,  as  being  ulti-- 
mately  greater  than  any  obllacle  we  can  put  in  its 
way.  Thus,  if  we  comprefs  tlie  atmol'pherical  air,  we 
fhall  find  that  for  fome  little  time  it  will  eafily  yield  to, 
the  force  we  apply  ;  but  every  fucceeding  moment  the 
refinance  will  become  llronger,  and  a  greater  and  great- 
er force  muft  be  applied  in  order  to  comprefs  it  far- 
ther. As  the  comprefTion  goes  on,  the  vedel  contain- 
ing the  air  becomes  hot ;  but  no  power  whatever  has 
yet  been  able  to  dell^oy  the  elafticity  of  the  contained 
tliiid  in  any  degree  ;  for  upon  removing  the  prefTure, 
it  is  always  found  to  occupy  the  very  fame  fpace  that 
it  did  before.  The  cafe  is  the  fame  with  aqueous 
fleam,  to  which  a  fufficient  heat  is  applied  to  keep  it 
from  condeufing  into  water.  This  will  yield  to  a  cer- 
tain degree  :  but  every  moment  the  refinance  becomes 
greater,  until  at  laft  it  will  overcome  any  obftacles 
whatever.  An  example,  of  the  po^ver  of  tliis  kind  of  fleam 
we  have  every  day  in  the  fleam  engine  ;  and  the  va- 
pours of  other  matters,  both  folid  and  fluid,  have  fre- 
quently manifefled  themfelves  to  be  endowed  with  an 
equal  force.  Thus  the  force  of  the  vapours  of  fpirit 
of  wine  has  occafioned  terrible  accidents  when  the 
worm  has  been  flopped,  and  the  head  of  the  ftill  ab- 
furdly  tied  down  to  prevent  an  explofion  ;  the  vapours 
of  mercury  have  burft  an  iron  box  ;  and  thofe  of  fal 
ammoniac,  volatile  falts,  nitrous  acid,  marine  acid, 
phofphorus,  &c.  have  all  been  known  to  burfl  the  che-. 
mical  vcfllls  which  confined  them  with  great  force,  in 
fuch  a  manner  as  to  endanger  thofe  who  flood  near 
them.  In  thort,  from  innumerable  obf'ervations,  it 
may  be  laid  down  as  an  undoubted  fa6l,  that  there  is 
no  fubftance  whatever  capable  of  being  reduced  into  a 
flate  of  vapour,  but  what  in  that  llate  is  endowed  with 
an  elailic  force  ultimately  fuperior  to  any  obllacle  we 
can  throw  in  its  way. 

It  hath  been  a  kind  of  delidcratiun  among  philo- 
fophers  to  give   a  falisfaclory  reafon  for  this  aftoniih  ■ 
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Tlaftlc  ji'.g  po-.vcr  o/elafticitv  in  vapour,  fccinlir^lY  To  Uttlc  ca- 
\  aijoiiis.  p^lj^g  ^f  accomplilhiug  any  great  purpoVewben  in  an 
unconfined  ftate.  As  afr.  is  that  fluid  in  ^vhicli,  from 
the  many  experiments  made  upon  it  by  the  air-pump 
and  othennfe,  the  elailic  property  has  moil  frequently 
been  obfer\ed,  the  refearches  of  philofophers  were  at 
firft  principally  dircded  towards  it.  The  caufes  they 
aiTigned,  houever,  were  very  inadequate  ;  being  found- 
ed upon  an  hypothefis  concerning  the  form  of  the  par- 
ticles of  the  atmofphere  itfelf,  which  they  fuppofed  to 
be  either  rolled  up  like  the  fprings  of  watches,  or  that 
they  confifted  of  a  kind  of  elallic  flakes.  This  was 
followed  by  another  hypothefis  concerning  their  fub- 
ftance,  which  was  imagined  to  be  perfedly  elaftic,  and 
fo  ftrong  that  they  could  not  be  broken  by  any  me- 
chanical power  whatever  ;  and  thus  they  thought  the 
jihenomenon  of  the  elaliicity  of  the  air  might  be  ex- 
plained. But  an  infuperable  difficulty  flill  attended  their 
Icheme,  notwithftanding  both  theie  fuppofitions  ;  for 
it  -ivas  obferved,  that  the  elallic  power  of  the  air  was 
augmented  not  only  in  proportion  to  the  ([uantlty  of 
prcffure  it  was  made  to  endure,  but  in  proportion  to 
the  degree  of  heat  applied  to  it  at  the  time.  Sir  Ifaac 
Newton  was  aware  of  this  difficulty  ;  and  jullly  con- 
cluded, that  the  phenomena  of  the  air's  elaliicity  could 
not  be  folved  on  any  other  fuppofition  but  that  of  a 
repulfive  power  ditfufed  all  around  each  of  its  parti- 
cles, which  became  ftronger  as  they  approached,  and 
weaker  as  they  removed  from  each  other.  Hence  the 
common  phenomena  of  the  air-pump  and  condenfmg- 
«ngine  received  a  fatisfaClory  explanation  5  but  Hill  it 
remained  to  account  for  the  power  Ihown  in  the  pre- 
ient  cafe  by  heat,  as  it  could  not  be  denied  that  this 
element  had  a  very  great  ihare  in  augmenting  the  ela- 
ilicity  of  the  atmofphere,  and  feemed  to  be  the  only 
caufe  of  elaliicity  in  other  vapours.  It  does  not  ap- 
pear that  Sir  Ifaac  entered  into  this  queflion,  but  con- 
tented himfelf  ^nth  attributing  to  heat  the  property  of 
increafmg  repulfion,  and  afcribing  this  to  another  un- 
explored property  called  rarefaBion.  Thus  matters 
flood  till  the  great  difcovery  made  by  Dr  Black,  that 
fonie  bodies  have  the  po^ver  of  ablbrbing  in  an  un- 
known manner  the  element  in  queflion,  and  parting 
ivith  it  afirwards,  fo  that  it  flows  out  of  the  body 
which  had  abforbed  it  -ivith  the  very  fame  properties 
that  it  had  before  abforption.  Hence  many  pheno- 
mena of  heat,  vapour,  and  evaporation,  were  explained 
in  a  manner  much  more  fatisfaftory  than  had  ever  been 
attempted  or  even  expecled  before.  One  of  thefe  was 
that  remarkable  propertv  of  metals  becoming  hot  by 
hammering  ;  duiing  v.hich  operation,  in  the  Doclor's 
opinion,  the  element  of  heat  is  fqueezed  out  from  be- 
tween the  particles  of  the  metal,  as  %vater  is  from  the' 
pores  of  3  fponge  by  prefling  it  bet-.veen  the  fingers. 
Ot  the  fame  nature  is  the  phenomenon  above-mention- 
ed, that  air  ivhon  violently  compreflcd  becomes  hot, 
by  realon  ot  the  quantity  of  more  fubtle  element 
fqueezed  out  from  among  the  particles.  In  this  man- 
ner it  appears  that  heat  and  the  repulfive  po%ver  of  Sir 
Ifaac  Newton  are  the  very  fame  ;  that  by  diminiuiing 
the  heat  of  any  quantity  of  air,  its  elallicitv  is  e.Tec- 
tually  diminillied,  and  it  will  of  itfelf  itiiiuk  into  a 
fmaller  fpace  as  efFeftually  as  by  -mechanical  prellure. 
Ii)  one  cafe  we  have  what  may  be  called  ocular  de- 
monftration  of  the  truth  of  this   doclrii.e,  viz.  that  by 
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throwing  the  focus  of   a  ftrong  burning  lens  upon  a     Ekilii;  - 
fmall  quantity  of  charcoal  invacuo,  the  whole  will  be  con-   Vapours, 
verted  into  inflammable  air,  having  even  a  greater  power  ^"^        ' 
of  elailicity   than   common  air  in   an  equal  degree  of 
heat.     Here  there  is  nothing  elfe  but  heat    or  lio-ht 
to  produce  .the  elaftic  power,  or  caufe  the  particles  of 
charcoal  ivhich  before  attraflednov!  to  repel  each  other. 
In  another  cafe  we  have   e\idence   equally  llrong,  that 
the  elen;cnt  of  heat   by  itfelf,  without   the   prefence  of 
that  ot  light,  is  capable  of  producing   the   fame  effeft. 
Thus  when  a  phial  of  ether  is  put  into   the  receiver  of 
an  air  pump,  and  furrounded  by  a  fmall  veiTel  of  water, 
the  ether  boils   violently,  and  is  diflipated  in  vapour, 
\s\vXt  the  water  freezes,  and  is  cooled  to  a  great  de- 
gree.    The  dillipation  of  this  vapour  fliows  that  it  has 
an  elaftic  force  j  and  the  abforption  of  the  heat  from 
the  water   ftiows,  that  this  element  not  only  producer 
the  elafticity,  but  aftually  enters  into  the  fubftance  of 
the  vapour  itfelf  5  fo  that  we  have  not  the  leaft  reafon 
to  conclude  that  there  is  any  other  repulfi^'e   power  by 
which  the  particles  are    kept  at    a  diftance  from  one 
another  than  the    fubftance    of   the    heat    itfelf.      In 
ivhat    manner    it  afts,    we  cannot  pretend  exaftly  to 
explain,    without    making    hypothefes   concerning  the 
form  of  the  minute  particles  of  matter,  ivhich  mull  al- 
ways be  very  uncertain.     All  known  phenomena,  hoiv- 
evcr,  concur  in  rendering  the  theory  jutt  now  laid  down 
extremely  probable.     The  elafticity  of  the    fteam  of 
water  is  exaftly  proportioned    to  the   degree  of  heat 
which  flows  into  it  from  without  ;  and  if  this   be  kept 
up  to  a  llifficient  degree,  there  is  no  mechanical  pref- 
fure  which  can  reduce  it  into  the  ftate  of  water.     This, 
however,  may  very  eafily  be  done  by  abftrafting  a  cer- 
tain portion  of  the  latent   heat   it   contains  ;  when  the 
elaftic  vapour   will   become   a   denfe  and  heavy  fluid. 
Tlie  fame  thing  may  be  done  in  various  ^vays  with  the 
permanently   elaftic    fluids.     Thus   the   pureft  dephlo- 
gifticated  air,  when  made  to  part  with  its   latent  heat 
by  burning  with  iron,  is   converted   into  a   gravitating 
fubftance  of  an  unknown  nature,  ivhich  adheres  ftrong- 
ly   to   the   metal.     If  the  decompofition  is  performed 
by  means  of  inflammable   air,  both  together  unite  in- 
to an  heaw,    aqueous,  or    acid  fluid  :    if  by  mixture 
with  nitrous  air,  ftill  the  heat  is  difcemible,  though  Icfs 
violent  than  in  the  two  former  cafes.     The  decompofi- 
tion   indeed   is   flower,  but  equally  complete,  and  the 
dcphlogifticated  air  becomes  part   of  the  nitrous   acid, 
from  which  it  mav  be  again  expelled  by  proper  means  : 
but  of  thefe  means  heat  mull   always   be  one  ;  for  thus 
only  the  elafticity  can  be  reftored,  and   the   air  be  re- 
covered   in  its  proper    ftate.     The    fame    thing  takes 
place  in   fixed  air,    and  all    other  permanently  elaftic 
fluids  capable  of  being  abforbed  by  others.     '1  he  con- 
clufion  therefore  ivhich   we   can  only  draw  from  what 
data  we  have  concerning  the  compolllion  of  elaftic  va- 
pours is,  that  all   of  them   are   formed  of  a  terreftrial 
fubftance,  united   %%-ith  the   element  of  heat  in  fuch  a 
manner  that  part  of  the  latter  may  be  fqueezed  out  from 
among  the  terreftrial  particles  ;  but   in  fuch  a  manner, 
that  as  foon  as  the  preflure   is  taken   oif,  the  furround- 
ing  fluid  i-uftics  in,  and  expands  them  to   their  original 
bulk  :  and  this  cxpanfion  or  tendencv  to   it  will  be  in- 
creafed  in  proportion  to  the  degree  of  heat,  jurt  as  the 
expanfion  of  a  iponge  \vould   be  exceedingly  augment- 
ed, if\^e  could  contrive  to  convey  a  ftrci:m  of  water 
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E'lftUity.  into  the  hcr.rt  of  it,  and  make  the  ilijuid  flovv  out  %nth 
1  violence  through  every  pore  in  the  circumference.  In 
this  cafe,  it  is  evident  that  the  water  woulJ  aft  as  a 
poxver  of  rc/m/Jhn  among  the  particles  of  the  fponge,  as 
Well  as  the  fire  does  among  the  particles  of  the  water, 
charcoal,  or  whatever  other  lubllancc  is  employed. 
Thu^  far  we  may  reafon  from  analogs-  ;  but  in  all 
probability  the  internal  r,i;d  efiential  texture  of  thcfe 
v.ipours  will  for  ever  remain  unknown.  Their  ob- 
%'ious  properties,  as  well  as  fume  of  their  more  latent 
operations   in  many  cafes,  are  treated  of  under  Cni:- 

MrSTRV. 

It  has  been  imagined  by  fome,  that  the  artificial 
elaftlc  lluids  ha\'C  not  the  fame  mechanical  property 
with  common  air,  viz.  that  of  occnp}"ing  a  fpace  in- 
verfely  proportional  to  the  weights  ivlth  which  they 
are  preflcd  :  but  this  is  found  to  be  a  raiftake.  All  of 
them  likewife  have  been  found  to  be  non-condui51ors 
of  eleiSricity,  though  probably  not  all  in  the  fame  de- 
gree. Even  aqueous  vapour,  when  intimately  mingled 
with  any  permanently  elaftic  fluid,  refufes  to  conduct 
this  fluid,  as  is  eiident  from  the  highly  eleflrical  ftate 
of  the  atraolpheve  in  very  diy  weather,  when  ^ve  are 
certain  that  aqueous  vapour  mull  abound  very  much, 
and  be  intimately  mixed  with  it.  The  colour  of  the 
eleftric  fpark,  though  it  may  be  made  vifible  in  all 
kinds  of  permanently  eladic  \'apours,  is  very  different 
in  different  fluids.  Thus  in  inflammable  and  alkaline 
air  it  is  red  or  purple,  but  in  fixed  air  it  appears 
ivhite. 

ELASTICITY,  or  Elastic  Force,  that  property 
of  bodies  wherewith  they  reftore  themfelves  to  their 
former  figure,  after  any  estemal  preffure. 

The  caufe  or  principle  of  this  important  property 
elailicity,  or  fpringinefs,  is  varioully  afTigned.  The 
Cartefians  account  for  it  from  the  materia  fubtilis  ma- 
king an  effort  to  pafs  through  pores  that  are  too  nar- 
ro\v  for  it.  Thus,  fay  they,  in  bending,  or  compref- 
■fmg,  a  hard  elaftic  body,  e.  gr.  a  bow,  its  parts  recede 
from  each  other  on  the  convex  fide,  and  approach  on 
the  concave  :  confequently  the  pores  are  contraiiled  or 
flraitened  on  the  concave  fide  ;  and  if  they  ^vere  before 
round,  are  noiv,  for  inilance,  oval  :  fo  that  the  materia 
fubtilis,  or  matter  of  the  fecond  element,  endeavouring 
to  pafs  out  of  thofe  pores  thus  llraitened,  muft  make  an 
effort,  at  the  fame  time,  to  reilore  the  body  to  the 
rtate  it  was  in  when  the  pores  were  more  patent  and 
round,  i.  e.  before  the  bow  was  bent :  and  in  tliis  con- 
fifls  its  elalficity. 

Other  later  and  more  wary  philofophers  account 
for  elafticity  much  after  the  fame  manner  as  the  Car- 
tefians ;  with  this  only  difference,  that  in  heu  of  the 
lubtile  matter  of  the  Cartefians,  thefe  fubftitute  E- 
THER,  or  a  fine  ethereal  medium  that  pervades  all  bo- 
dies. 

Others,  fetting  afide  the  precarious  notion  of  a  ma- 
teria fubtilis,  account  for  elafticity  from  the  great  laiv 
of  nature  attRjVCtiok,  or  the  caufe  of  the  cohesion  of 
the  parts  of  folid  and  firm  bodies.  Thus,  fay  they, 
when  a  hard  body  is  ftruck  or  bent,  fo  that  the  compo- 
nent parts  are  moved  a  little  from  each  other,  but  not 
quite  disjointed  or  broke  off,  or  feparated  fo  far  as  to 
be  out  of  the  power  of  that  attraftive  force  whereby 
they  cohere  j  they  muft  certainly,  on  the  ceffaliun  of 
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the  external  violtnc?,  fpring  back   to  their   former  wr.-  E;;i!iicliy 
tural  ftatc.  * *"" 

Others  refolvc  elafticity  into  the  preffure  of  the  at- 
molphcre ;  for  a  vinlent  teniion  or  comprclilon,  though 
not  (o  great  as  to  feparate  the  conflituent  particles  of 
bodies  far  enough  to  let  in  any  foreign  matter,  muft  yet 
occafion  many  little  vacuola  between  the  feparated  fur-- 
faces ;  fo  that  upon  the  removal  of  the  force  they  will 
clofe  again  by  the  prelTurc  of  the  aerial  fluid  upon  the 
external  parts.     See  Atmospherk. 

Laftly,  others  attribute  tlie  elafticity  of  all  hard  bo- 
dies to  the  pouer  of  refilition  in  the  air  included  with- 
in them  :  aiul  fo  make  the  elaftic  force  of  the  air  thr 
principle  of  elafticity  in  all  other  bodies. 

T/ie  Ei^sTicirr  ofF/ui^s  is  accoimted  for  from  their 
particles  being  all  endowed  with  a  centrifugal  force  ; 
when  Sir  Ifaac  Newton,  prop.  23.  lib.  2.  demonftrates,, 
that  particles,  which  naturalK'  avoid  or  fly  off  from 
one  another  by  fucii  forces  as  are  reciprocally  pro- 
portioned to  tlic  diflances  of  their  centre,  will  com- 
pofe  an  elaftic  fluid,  whofe  dcnfity  ftiull  be  propor- 
tional to  Its  compreffion  ;  and  vice  vcrfa.  If  any  fluid 
be.  compofed  of  particles  that  fly  off  and  avoid  one- 
another,  and  hath  Its  denfity  proportional  to  its  com- 
preiTion,  then  the  centrifugal  forces  of  thofe  par- 
ticks  will  be  reciprocally  as  the  diflances  of  their 
centres. 

ELAHTicirr  of  the  Air,  is  the  force  wherev>ith  that 
element  dilates  Itfelf,  upon  rejnoving  the  force  where- 
by it   was   before  compreffed.     See  AlR   and  Atjio- 

Sl'IIERE. 

The  elafticity  or  fpring  of  the  air  was  firft  difco- 
vercd  by  Galileo.  Its  exiftence  is  proved  by  this  expe- 
riment of  that  philofopher:  An  extraordinary  quantity 
of  air  being  Intruded  by  means  of  a  fyringe  into  a 
glafs  or  metal  ball,  tiU  fuch  time  as  the  ball,  with 
this  acceflion  of  air,  vs-elghs  confiderably  more  In  the 
balance  than  It  did  before  ;  upon  opening  the  mouth 
thereof,  the  air  rufties  out,  till  the  ball  fink  to  its  for- 
mer weight.  From  hence  ^^■e  argue,  that  there  is  juft 
as  much  air  gone  out,  as  compreffed  air  had  been 
crowded  in.  Air,  therefore,  returns  to  its  former  de- 
gree of  expanfion,  upon  removing  the  force  that  com- 
preffed or  refiftcd  its  expanfion ;  confequently  it  is  en- 
dowed with  an  elaftic  force.  It  muft  be  added,  that  as 
the  air  Is  found  to  rufh  out  in  every  fituation  or  direc- 
tion of  tlie  orifice,  the  elaftic  force  acls  every  ^vay,  or 
in  every  direflion. 

The  elafticity  of  the  air  makes  a  confiderable  article 
in  Pneumatics. 

The  caufe  of  the  elafticity  of  the  atmofphere  hath 
been  commonly  afcrlbed  to  a  repulfion  between  its  par- 
ticles ;  but  this  can  give  us  only  a  very  flight  idea  of 
the  nature  of  its  elafticity.  The  tcnn  re/iu/Jion,  like 
that  of  attraciion,  requires  to  be  defined;  and  in  all  pro- 
bability will  be  found  in  moft  cafes  to  be  the  effeijl  of 
the  aftion  of  fome  other  fluid.  Thus,  we  find,  that 
the  el^llcity  of  the  atmofphere  Is  very  confiderably  af- 
feClcd  by  heat.  Suppofing  a  quantity  of  air  heat- 
ed to  fuch  a  degree  as  is  futhcicnt  to  ralfe  Fahren- 
heit's thermometer  to  21  2,  it  will  then  occupy  a  con- 
fiderable fpace.  If  it  is  cooled  to  fuch  a  degree  as  to 
fink  the  thermometer  to  o,  it  will  ftirink  up  Into  lefs 
than  half  the  former  biflk.     The  quantity  of  rcpulfive 
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po;ver  t'nerefore  acquired  by  the  air,  .ivhile  pafi'mf;  fiom 
one  of  thefe  Hates  to  the  other,  is  evidently  owing  to 
the  heat  added  to  or  taken  away  from  it.  Nor  have 
we  any  reafon  to  fuppofe,  that  the  quantity  of  elafli- 
■citv  or  repuliive  power  it  ilill  poflcffes  is  owing  to  any 
other  thing  than  the  fire  contained  in  it.  The  fuppo- 
iing  repulfion  to  be  a  primary  caufc,  independent  of 
all  others,  hath  given  rile  to  many  erroneous  theories, 
and  been  one  very  great  mean  of  crabarralling  philofo- 
phers  in  their  accounting  for  the  phenomena  of  Elec- 
tricity. 

ELATE,  a  genus  of  plants  belonging  to  the  na- 
tural order  of  Palmce.     See  Botany  Index, 

ELATER,  a  genus  of  infects  belonging  to  the  or- 
order  of  Coleoptcra.     See  Entomology  Index. 

ELATERIUM,  a  genus  of  plants  belonging  to 
the  moncEcia  clafs.-     See  Botany  Index. 

Elai'ERIUji,  Efixrvieiit,  in  Pliarmactj,  a  violently  pur- 
gative medicine,  prepared  from  the  wild  cucumber. 

ELATH,  or  Eloth,  a  port  of  Idumaea,  fituated 
Upon  the  Red  fea,  which  David  in  his  conqueft  of  E- 
dom  took  (2  Sam.  xvii.  14.),  and  there  elfabliflied  a 
trade  to  all  parts  of  the  world.  His  fon,  we  fee,  built 
(liips  in  Elath,  and  fent  them  from  thence  to  Ophir  for 
gold,  (2  Chr.  viii.  17,  18.).  It  continued  in  the  poflef- 
fion  of  the  Ifraelites  about  I  jO  years,  till  in  the  time 
of  Joram,  the  Edomites  recovered  it  (2  Kings  viii. 
20.)  ;  but  it  was  again  taken  from  them  by  Azariah, 
and  by  him  left  to  his  fon,  (2  Kings  xiv.  22.).  His 
grandfon  Ahaz,  however,  loll  it  again  to  the  king  of 
Syria  {ib.  xvi.  6.) ;  and  the  Syrians  had  it  in  their  hands 
a  long  while,  till-  after  many  changes  under  the  Ptole- 
mies, it  came  at  length  into  the  polTeffion  of  the  Ro- 
mans. 

ELATINE,  a  genus  of  plants  belonging  to  the  oc- 
tandria  clafs.     See  Botany  Index. 

ELATOSTEMA,  a  genus  of  plants  belonging  to 
the  moncEcia  clafs.     See  Botany  Index. 

ELBE,  a  large  river  in  Germany,  which,  rifing  on 
the  confines  of  Silefia,  runs  through  Bohemia,  Saxony, 
and  Brandenburg  •,  and  afterwards  dividing  the  duchy 
of  Luxemburg  from  that  of  Mecklenburg,  as  alfo  the 
duchy  of  Bremen  from  Holftein,  it  falls  into  the  Ger- 
man ocean,  about  70  miles  below  Hamburg.  It  is 
navigable  for  great  fhlps  higher  than  any  river  in  Eu- 
rope. 

ELBING,  a  city  of  Pollfli  PrulTia,  in  the  palati- 
nate of  Marienburg,  fituated  in  E.  Long.  20.  o.  N. 
Lat.  54.  15,  on  a  bay  of  the  Baltic  fea,  called  the 
Frifch.aff,  near  the  mouth  of  the  Vlftula.  The  town  is 
large,  populous,  and  very  well  built.  It  is  divided  into 
two  parts,  called  the  old  and  new  town,  which  are 
both  of  them  very  well  fortified.  The  old  town  has 
a  handfome  to^ver,  with  a  good  college.  The  ftadt- 
houfe  and  the  academy  are  good  buildings,  with  plea- 
fant  gardens,  which  are  worth  feeing.  The  place  has 
a  confiderable  trade,  efpecially  in  fturgeon,  mead, 
cheefe,  butter,  and  com.  It  is  feated  in  a  champaign 
level  like  Holland,  very  fruitful  and  populous.  The 
inhabitants  are  partly  Lutherans  and  partly  Roman 
Catholics.  The  boors  in  the  neighbourhood  have  as 
good  houfes  and  apparel  almoft  as  the  nobility  of  Cour- 
land. 

ELBOW,  the  outer  angle  made  by  the  flexure  or 
'bend  of  the  arm.     That  eminence  whereon  the  arm 
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reft?,  called  by  us  elbow,  is  by  the  Latins  called  ciibi- 
lu.i,  and  the  Greeks  ecyxiu.,  and  by  otliers  cXiK^avas. 

Elbow  is  alfo  ufed  by  architefts,  mafons,  ike.  for 
an  obtufe  angle  of  a  wall,  building,  or  road,  wliich  di- 
verts it  from  its  right  line. 

ELCESAITES,  in  church  hlftory,  ancient  here- 
tict,  Avho  made  their  appearance  in  the  reign  of  the 
emperor  Trajan,  and  took  their  name  from  their  leader 
Elcefai.  The  Elcefaites  kept  a  mean  between  the  Jews, 
Chriftians,  and  Pagans  ;  they  worfliipptd  but  one 
God,  obferved  the  Jewilh  fubbath,  circumclfion,  and 
the  other  ceremonies  of  the  law.  They  rejected  the 
Pentateuch,  and  the  prophets  :  nor  had  they  any  more 
refpecl  for  the  writings  of  the  apoftlcs,  particularly 
thofe  of  St  Paul. 

ELDERS,  or  Seniors,  In  .Tewlih  hlllory,  were 
perlons  the  moft  confiderable  for  'age,  experience,  and 
wifdom.  Of  this  fort  -were  the  70  men  ivhom  Moles 
aflociated  to  himfelf  In  the  government  of  his  people  : 
fuch,  Ilkewife,  afterwards  were  thofe  ^vho  held  the  firlt 
rank  in  the  lynagogue,  as  prcfidents. 

In  the  firlt  affemblles  of  the  primitive  Chriftians, 
thofe  who  held  the  firlt  place  were  called  elders.  The 
word  fire/bi/ter,  often  ufed  in  the  New  Teftamcnt,  is  of 
the  fame  fignlficatlon  :  hence  the  firft  councils  of  Chri- 
ftians were  called  pre/hi/lenn,  or  councils  oj' elders. 

Elders  is  alfo  a  denomination  ftill  retained  in  the 
Prefbyteiian  difclpllne.  The  elders  are  officers,  who, 
in  coujunftlon  with  the  paftors,  or  minifters,  and  dea- 
cons, compofe  the  confiftorles  or  klrk-feflions,  meet- 
ing to  coniider,  infpeft,  and  regulate,  matters  of  reli- 
gion and  difclpllne.  They  are  cholen  from  among  the 
people,  and  are  received  publicly  with  fome  degree  of 
ceremony.  In  Scotland,  there  is  an  indefinite  num- 
ber of  elders  in  each  parilh  •,  generally  about  1 2.  See 
KiRK-SeJTtons  and  Presbytery. 

Elder.     See  Sambucus,  Botany  Index. 

ELEA,  or  Elis,  In  Ancient  Geograpliy,  a  diftrift 
of  Peloponnefus,  fituated  between  Achala  and  Mef- 
fenla,  reaching  from  Arcadia  quite  to  the  weft  or  Io- 
nian fea  ;  fo  called  from  Elis,  a  cognominal  toivn. 
See  Elis. 

ELEATIC  philosophy,  among  the  ancients,  a 
name  given  to  that  of  the  stoics,  becaufe  taught  at 
£/£«,  in  Latin  Velia,  a  towTi  of  the  Lucani. 

The  founder  of  this  philofophy,  or  of  the  Eleatlc 
feft,  is  fuppofed  to  have  been  Xenophanes,  who  hved 
about  the  56th  Olympiad,  or  between  500  or  600  years 
before  Chrift.  This  fedt  was  divided  into  two  parties, 
which  may  be  denominated  metafihylical  and  phyjical, 
the  one  rcjefting,  and  the  other  approving,  the  appeal 
to  fa£l  and  experiment.  Of  the  former  kind  ivere  Xe- 
nophanes, Parmenldes,  Mellffus,  and  Zeno  of  Elea. 
They  are  fuppofed  to  have  maintained  principles  not 
very  unlike  thofe  of  Spinoza  j  they  held  the  eternity 
and  immutability  of  the  world  ;  that  whatever  exlfted 
was  only  on«  being  ;  that  there  -ivas  neither  any  gene- 
ration nor  corruption ;  that  this  one  being  was  im- 
moveable and  Immutable,  and  was  the  true  God  ;  and 
whatever  changes  fecmed  to  happen  In  the  univerfe, 
they  confidered  as  mere  appearances  and  illufions  of 
fenfe.  Hoiveve?,  fome  learned  men  have  fuppoled, 
that  Xenophanes  and  his  followers,  fpeaking  raetaphy- 
fically,  underftood  by  the  univerfe,  or  the  one  beliig, 
not  the  material  world,  but  the  originating  principle 
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of  all  things,  or  the  true  God,  ^vliom  they  cxprcfsly 
affirm  to  be  hicorporeal.  TliU'i  Simpliciu's  rtprclents 
'them  as  merely  inetaphyfical  ^vritcrs,  who  dirtinguilh- 
J  ed  between  things  natural  and  iupernatural ;  and  \vho 
made  the  former  to  be  compounded  of  diffcieut  prin- 
ciples. Accordinjily,  Xenophanes  maintained,  that 
the  earth  confillcd  of  air  and  fire ;  that  all  thii\gs 
were  produced  out  of  the  earth,  and  the  fun  and  liars 
out  of  clouds,  and  that  there  were  four  elements,  Par- 
menides  alio  dilfinguilhed  between  the  doArine  con- 
cerning metaphylical  objetls,  called  truth,  and  that 
concerning  phylical  or  corporeal  things,  called  opinion ; 
with  refpert  to  the  former  there  ^va3  one  immoveable 
principle,  but  in  the  latter  two  that  were  moveable, 
viz.  fire  and  earth,  or  heat  and  cold  ;  in  which  parti- 
culars Zeno  agreed  with  him.  The  otlier  branch  of 
the  Eleatic  !ec\  were  the  atomic  philofophers,  who 
formed  their  I'yltem  from  an  attention  to  the  phenome- 
na of  nature  j  of  thefe  the  moll  conllderable  were  Leu- 
cippus,  Democritus,  and  Protagoras. 

ELECAMPANE.     See  Inula,  Botany  Index. 

ELECT,  (from  eligo,  "  I  choofe")  Chosen,  in  the 
Scriptures,  is  applied  to  the  primitive  Chrillians  ,  in 
which  fenfe,  the  eleft  are  thofe  cholen  and  admitted  to 
the  favour  and  blelling  of  Chrillianity. 

Elect,  in  fome  iyllems  of  theology,  is  a  term  ap- 
propriated to  the  faints,  or  the  predeftinated  :  in  which 
fenfe  the  eleft  are  thofe  perfons  who  are  laid  to  be  pre- 
dellinated  to  glory  as  the  end,  and  to  lanftification  as 
the  means. 

Elect  is  likewife  applied  to  archbiiliops,  bifliops, 
and  other  officers,  who  are  cholen,  but  not  yet  confe- 
crated,  or  aiiilually  invefted  with  their  office  or  jurif- 
didlion. 

The  emperor  is  faid  to  be  eleifl  before  he  is  inaugu- 
rated and  crowned  ;  a  lord-mayor  is  eleft,  before  his 
predecefl'or's  mayorality  is  expired,  or  the  fword  is  put 
is  his  hands. 

ELECTION,  the  choice  that  is  made  of  any  thing 
or  perfon,  whereby  it  is  preferred  to  fome  other. 
There  feems  this  difference,  however,  between  choice 
and  eleftion,  that  eleClion  has  ufually  a  regard  to  a 
company  or  community,  which  makes  the  choice  ; 
whereas  choice  is  feldom  ufed  but  when  a  fingle  per- 
fon makes  it. 

Election,  in  Britllh  polity,  is  the  people's  choice 
of  their  reprefentatives  in  parliament.  (See  Parlia- 
ment.) In  this  confirts  the  exercife  of  the  democra- 
tical  part  of  our  conftitution ;  for  in  a  democracy  there 
can  be  no  exercife  of  fovereignty  but  by  luffrage,  which 
is  the  declaration  of  the  people's  will.  In  all  democra- 
cies, therefore,  it  is  of  the  utmoft  importance  to  regu- 
late by  ivhom,  and  in  what  manner,  the  luffrages  are 
to  be  given.  And  the  Athenians  were  lo  julUy  jealous 
of  this  prerogative,  that  a  ftranger,  who  interfered  in 
the  affemblies  of  the  people,  was  puuiihed  by  their 
laws  with  death  •,  becaufe  fuch  a  man  was  elleemed 
guilty  of  high  treafon,  by  ufurping  thofe  rights  of 
fovereignty  to  which  he  had  no  title.  In  Britain, 
^vhere  the  people  do  not  debate  in  a  collcdlive  body, 
but  by  reprefentation,  the  exercife  of  this  fovereignty 
confifts  in  the  choice  of  reprefentatives.  The  laws 
have  therefore  very  llriclly  guarded  againfl  nfurpation 
or  abufe  of  this  power,  by  many  Ltlutary  proNT- 
fions ;   which   may  be   reduced   to  thefe  three   points, 
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qualifications  of   tlie  cleiflors.     2.  The  qua- 
3.  The    proceedings    at 
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I.  Th( 

lilications    of    the    clewed. 

elections. 

(i.)  As  to  the  <iualifications  of  the  eleclors.  Th.c 
true  real'on  of  re<iuiiing  any  qualification,  with  regard 
to  property,  in  voters,  is  to  exclude  fuch  perfons  as  are 
in  fo  mean  a  fituation,  that  they  arc  ellccmed  to  have 
no  will  of  their  own.  If  thefe  perfons  had  votes,  they 
would  be  tempted  to  difpofe  of  them  under  fome  un- 
due inliuence  or  other.  This  would  give  a  great,  an 
artful,  or  a  \veallhy  man,  a  larger  (hare  in  eledior.s 
than  is  confillent  with  general  liberty.  If  it  were  pro- 
bable that  every  man  would  give  his  vote  freely,  and 
without  intluence  of  any  kind  ;  then,  upon  the  true 
theory  and  genuine  principles  of  liberty,  every  member 
of  the  community,  however  poor,  Ihould  have  a  vote  ia 
electing  thofe  delegates  to  whole  charge  is  committed 
tlie  difpolal  of  his  property,  his  liberty,  and  his  life, 
But  fince  that  can  hardly  be  expefted  in  perfons  of 
indigent  fortunos,  or  fuch  as  are  under  the  immediate 
dominion  of  others,  all  popular  flates  have  been  obli- 
ged to  eftabliih  certaui  qualifications  ;  whereby  fome, 
who  are  fufpeCted  to  have  no  will  of  their  own,  are  ex- 
cluded from  voting,  in  order  to  fet  other  individuals, 
whole  will  may  be  fuppofed  independent,  more  tho- 
roughly upon  a  level  with  each  other. 

And  this  conllitution  of  fuftrages  is  framed  upon  X 
wiler  principle  \vith  us,  than  either  of  the  methods 
of  voting,  by  centuries,  or  by  tribes,  among  the  Ro- 
mans. In  the  method  by  centuries,  inftitutc-d  by  Ser- 
vius  Tullius,  it  was  principally  property,  and  not  num- 
bers, that  turned  the  fcale :  in  the  method  by  tribes, 
gradually  introduced  by  the  tribunes  of  the  people, 
numbers  only  were  regarded,  and  property  entirely 
overlooked.  Hence  the  laws  pafled  by  the  former  me- 
thod had  ufually  too  great  a  tendency  to  aggrandize 
the  patricians  or  rich  nobles ;  and  thofe  by  the  latter 
had  too  much  of  a  levelling  principle.  Our  conftitu- 
tion fteers  between  the  two  extremes.  Only  fucli  are 
entirely  excluded  as  can  have  no  will  of  their  own.  : 
there  is  hardly  a  free  agent  to  be  found,  but  what  is 
intitled  to  a  vote  in  fome  place  or  other  in  the  king- 
dom. Nor  is  comparative  wealtli,  or  property,  entire- 
ly difregarded  in  eledlions  ;  for  though  the  richeft  man 
has  only  one  vote  at  one  place,  yet,  if  his  property  be 
at  all  diifijfed,  he  has  probably  a  right  to  vote  at  more 
places  than  one,  and  therefore  ha^  many  reprefentatives. 
This  is  the  fpirit  of  our  conftitution  ;  not  that  we  allert 
It  is  in  faCf  quite  fo  perfect  as  we  have  endeavoured  to 
defcribe  it  ;  for  if  any  alteration  might  be  wilhed  or 
fuggelled  in  the  prefent  form  of  parliaments,  it  ftiould 
be  in  favour  of  a  more  complete  reprefentation  of  the 
people. 

But  to  return  to  the  qualifications  j  and  firft  thofe  " 
of  eleftors  for  knights  of  the  Ihire.  1.  By  ftatute 
8  Hen.  VI.  c.  7.  and  lo  Hen.  VI.  c.  2.  (amended  by 
14  Geo.  III.  c.  58.)  the  knights  of  the  (liire  ffiall  be 
chofen  of  people,  whereof  every  man  Ihall  have  free- 
hold to  the  value  of  forty  Ihilliiigs  by  the  year  ivithin 
the  county  ;  which  (by  fubfequcut  ftatutes)  is  to  be 
clear  of  all  charges  and  deductions,  except  parliamen- 
tary and  parochial  taxes.  The  knights  of  Ihires  are 
the  reprefentatives  of  tlie  landholders,  or  landed  inte- 
rc-rt  of  the  kingdom ;  their  clecf  ors  mull  therefore  have 
eilates  in  lands  or  tenements  within  the  county  repre- 
4  M  fented. 
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Elecflion.  fented.    Thefe  eftates  muft  be  freeliold,  tliat  is,  for  term 
»  ot   life  at  leaft  ;   becaufe  beneiicial  leales  for  long  terms 

of  years  were  not  ii>  ufe  at  the  making  of  thefe  fta- 
tutes,  and  copyholders  were  then  little  better  than  vil- 
lains, abfolutely  dependent  upon  their  lords.  This  free- 
hold mult  be  of  43  {hillings  annual  value  ;  becaufe 
that  fum  would  then,  with  proper  induftry,  furnilh  all 
the  necelTaries  of  life,  and  render  the  freeholder,  if  he 
pleafed,  an  independent  man  :  For  Bifhop  Fleetwood, 
in  his  Chronicnn  Prcciofiim,  written  at  the  beginning  of 

,  the   laft   century,  has  fully  proved  40   fliillings  in  the 

reign  of  Henry  VI.  to  have  been  equal  to  I  2  pounds 
per  annum  in  the  reign  of  Q^ueen  Anne  ;  and,  as  the 
value  of  money  is  very  cnnfiderably  lowered  fuice  the 
bifhop  wrote,  we  may  fairly  conclude,  from  this  and 
other  circumllances,  that  ivhat  was  equivalent  to  1 2 
pounds  iu  his  days,  is  equivalent  to  20  at  prefent.  The 
other  lefs  important  qualifications  of  the  eleftors  for 
counties  in  England  and  Wales  may  be  colleiffed  from 
the  flatutes  cited  beloiv  (a)  ;  which  direft,  2.  That  no 
perfon  under  21  years  of  age  fhall  be  capable  of  voting 
for  any  member.  This  extends  to  all  forts  of  mem- 
bers as  well  for  boroughs  as  counties ;  as  does  alfo 
the  next,  viz.  3.  That  no  perfon  convifted  of  per- 
jury, or  fubomation  of  perjury,  Ihall  be  .capable  of 
voting  in  any  eleftion.  4.  That  no  perfon  fhall  vote 
in  right  of  any  freehold,  granted  to  him  fraudulently, 
to  qualify  him  to  vote.  Fraudulent  grants  are  luch  as 
contain  an  agreement  to  re-convey,  or  to  defeat  the 
eflate  granted  ;  which  agreements  are  made  void,  and 
the  elfate  is  abfolutely  veiled  in  the  perfon  to  whom  it 
is  h  granted.  And,  to  guard  the  better  againll  fuch 
frauds,  it  is  further  provided,  5.  That  every  voter  (hall 
have  been  in  the  aflual  pofleflion,  or  receipt  of  the  pro- 
fits, of  his  freehold  to  his  own  ufe  for  1 2  kalendar 
months  before  j  except  it  came  to  him  by  defcent,  mar- 
riage, marriage  fettlement,  will,  or  promotion  to  a 
benefice  or  office.  6.  That  no  perfon  fhall  vote  in  re- 
fpeft  of  an  annuity  or  rent-charge,  unlefs  regiftered 
with  the  clerk  of  the  peace  l  2  kalendar  months  before. 
7.  That  in  mortgaged  or  truft  eftates,  the  perfon  in 
poffeflion,  under  the  above-mentioned  reftriflions,  fhall 
Irave  the  vote,  8.  That  only  one  perfon  fliall  be  ad- 
mitted to  vote  for  any  one  houfe  or  tenement,  to  pre- 
vent the  fplitting  of  freeholds.  9.  That  no  ellate  ihall 
qualify  a  voter,  unlefs  the  eftate  has  been  afleffed  to 
fome  land-tax  aid,  at  leaft  I  2  months  before  the  elec- 
tion. 10.  That  no  tenant  by  copy  of  court-roll  fhall 
be  permitted  to  vote  as  a  freeholder.  Thus  much  for 
the  electors  in  counties. 

As  for  the  eleftors  of  citizens  and  burgefTes,  thefe 
are  fuppofed  to  be  the  mercantile  part  or  trading  inte- 
.  teff  of  this  kingdom.  But  as  trade  is  of  a  Hutfluating 
nature,  and  feldora  long  fixed  in  a  place,  it  was  for- 
merly left  to  the  crown  to  fummon,  />ro  re  tiata,  the  moft 
flotirifliincr  towns  to  fend  reprefentatives  to  parliament. 
So  that  as  towns  increafed  in  trade,  and  grew  popu- 
lous, they  were  admitted  to  a  Ihare  in  the  Icgillature. 
But  the  misfortune  is,  that  the  deferted  boroughs  con- 
tinued to  be  fummoned,  as  well  as  ihofe  to  whom  their 
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trade  and  inhabitants  were  transferred  ;  except  a  few  Eleiflioa. 
which  petitioned  to  be  enfcd  of  the  expence,  then  ufual, '  » 
of  maintaining  their  members  :  four  (lullings  a-day 
being  allowed  for  a  knight  of  the  lliire,  and  two  fliil- 
lings for  a  citizen  or  burgels  ;  which  ivas  the  rate  of 
wages  ef^ablillied  in  the  reign  of  Edward  III.  Hence 
the  members  for  boroughs  now  bear  above  a  quadruple 
proportion  to  thofe  for  counties  j  and  the  number  of 
parUament  men  is  Increafed  fmce  Fortefcue's  times,  in 
the  reign  of  Henry  VI.  from  300  to  upwards  of  5CC," 
exclufive  of  thofe  for  Scotland.  The  univerlities  were, 
in  general,  not  empowered  to  fend  burgelTes  to  parlia- 
ment ;  though  once,  in  28  Edw.  I.  when  a  parliament 
was  furanioned  to  confider  of  the  king's  right  to  Scot- 
land, there  were  iffued  writs,  which  required  the  uni- 
verfity  of  Oxford  to  fend  up  four  or  five,  and  that  of 
Cambridge  two  or  three,  of  their  moll  difcreet  and 
learned  lawyers  for  that  purpofe.  But  it  was  King 
James  I.  who  indulged  them  ^vith  the  permanent  pri- 
vilege to  fend  conltantly  two  of  their  own  body  ■■,  to 
ferve  for  thofe  lludents  who,  though  ufeful  members 
of  the  community,  were  neither  concerned  in  the  land- 
ed nor  the  trading  interell ;  and  to  proteft  in  the  le- 
gillature  the  rights  of  the  republic  of  letters.  The 
right  of  election  in  boroughs  is  various,  depending  en- 
tirely  on  the  feveral  charters,  cuftoms,  and  conllitu- 
tions  of  the  refpeftive  places  ;  which  has  occafioned 
infinite  dilputes ;  though  now,  by  Itatute  2  Geo.  II. 
c.  24.  the  right  of  voting  for  the  future  Ihall  be  allow- 
ed according  to  the  lalt  determination  of  the  houfe  of 
commons  concerning  it  ;  and,  by  llatute  3  Geo.  III. 
c.  15.  no  freeman  of  any  city  or  borough  (other  than 
fuch  as  claim  by  birth,  marriage,  or  fervitude)  fhall  be 
intitled  to  vote  therein,  unlefs  he  hath  been  admitted 
to  his  freedom  1  2  kalendar  months  before. 

(2.)  Next,  as  to  the  qualifications  of  perfons  to  be 
eletleii  members  of  the  houfe  of  commons.  Some  of 
thefe  depend  upon  the  law  and  cuffom  of  parliaraentf, 
delared  by  the  houfe  of  commons  •,  others  upon  cer- 
tain flatutes.  And  from  thefe  it  appears,  I.  That 
they  muft  not  be  aliens  born  or  minors.  2.  That  they 
muft  not  be  any  of  the  i  2  judges,  becaufe  they  fit  in 
the  lords'  houfe  ;  nor  of  the  clergy,  for  they  lit  in  the 
convocation  j  nor  peiions  attainted  of  treafon,  or  fe- 
lony, for  they  are  unfit  to  fit  anywhere.  3.  That  Ihe- 
riffs  of  counties,  and  mayors  and  bailiffs  of  boroughs, 
are  not  eligible  in  their  refpeftive  jurifditflons,  as  be- 
ing returning  otlicers  ;  but  that  Iheriffs  of  one  coun- 
ty are  elligible  to  be  knights  of  another.  4.  That, 
in  ftriftnels,  all  members  ought  to  have  been  inhabi- 
tants of  the  places  for  which  they  are  chofen  ;  but  this, 
having  been  long  difregarded,  was  at  Isngth  entirely 
repealed  by  ftatule  14  Geo.  III.  c.  58.  5.  That  no 
perfons  concerned  in  the  management  of  any  duties  or 
taxes  created  fince  1692,  e.xcept  the  commiffiouers  of 
the  treafury,  nor  any  of  the  officers  following  (viz. 
commiffioners  of  prizes,  tranfports,  fick  and  wounded, 
wine  licenfes,  navy,  and  viftualling  >  fecretaries  or  re  " 
celvers  of  prizes  •,  comptrollers  of  the  army  accounts  ; 
agents  for  regiments  ;    governors  of  plantations,    and 

their 


(a)  7  and  8  Will.  III.  c.  25.   JO  Ann.  c.  23.  2  Geo.  II.  c. 
3  Geo.  III.  c.  24. 


21.   18  Geo.  II.  c.  18.  31  Geo.  II.  c.  14^ 
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Eltolion.  their  deputies ;  otlicers  of  Minorca  or  Gibraltar  ;  offi- 
-    »         cers  of  the  extile  and  cultonis  ;   clerks  or  deputies  in 
tile  feveral  otlices  of   tlie  treaiury,    exchequer,    navy, 
vic^u:illinj,S  admiralty,  pay  of  the  army  or  navy,  fecre- 
taries    of    llate,    fait,    itainps,    appeals,    wine-liccnfes, 
hackney-coaches,  hankers,  and  pedlars),  nor  any  per- 
Ibns  that  hold  any  new  oilice  under  the  crown  created 
fince  1 705,  are  capable  of  being  eletted  or  fitting  as 
members.     6.  That  no  perfon  having  a  penlion  under 
the   crown   during   pleafure,   or  for  any  term  of  years, 
is  capable  of  being  elefted  or  fitting.      7.  That  if  any 
member  accepts  an  office  under  the  crown,  except  an 
oflker  in  the  army  or  navy  accepting  a  new  commiffion, 
his   leat   is  void  ;    but  luch  member  is  capabla  ot  being 
re -elected.      8.  'J'hat  all  Ji.nights  of  the  Ihire  lliall  be 
airfual  knights,   or  luch  notable  elquires  and  gentlemen 
as  have  ellates  futficient  tn  be  knights,  and  by  no  means 
of  the   degree   of  yeomen.     This   is   reduced  to  a  ftill 
greater  certainty,   by  ordaining,   9.  That  t^very  knight 
of  a  ihire  Ihall  have  a  clear  ertate  of  freehold  or  copy- 
hold to  the  value  of  600I.  per  annum,  and  every  citi- 
zen and  burgefs  to  the  value  of  300I.  :   except  the  el- 
dell  fons  of  peers  and  of  perfons  qualified  to  be  knights 
of  fliires,  and  except  the  members  for  the  two  univer- 
fities ;   wliich    fomewhat  balances   the  afcendant  which 
the  boroughs  have   gained   over   the  counties,  by  obli- 
ging the   trading  intereft    to   make   choice   of  landed 
men  :   and  of  this  qualification  the  member  muft  make 
oath,  and  give  in  the  particulars  in  writing,  at  the  time 
of  his  taking  his  feat.      But,   fubjeft  to  thefe  Handing 
rellriclions   and   difqualifications,   every  iubjeft  of  the 
realm   is   eligible   of  common  right  :  though  there  are 
mllances,   wherein  perfons  in  particular  circumllances 
have  forfeited  that  common  right,   and   have   been   de- 
clared ineligible  for  that  parliament,  by  a  vote  of  the 
houfe  of  commons,  or  for  ever,  by  an  acil  of  the  legif- 
lature.     But    it   ■(sas    an    unconlHtutional    prohibition, 
which  was  grounded  on  an  ordinance  of  the  houfe  of 
lords,  and  inferted  in  the  king''s  writs,  for  the  parlia- 
ment holden  at  Coventry,   6  Hen.  IV.  that  no  appren- 
tice or  other  man  of  the  law  fhoald  be  eledled  a  knight 
for  the   (hire   therein  :    in   return  for  which,  our  law- 
books and  hirtorlans  have  branded  this  parliament  with 
the  name  oi par/iamentiim  indocium,  or  the  lack-learning 
parliament  ;   and   Sir  Edward  Coke  obierves  with  fome 
fplecn,  that  there  was  never  a  good  law  made  thereat. 

(:j.)  The  third  point,  regarding  eleclions,  is  the 
method  of  proceeding  therein.  This  is  alfo  regulated 
by  the  law  of  parliament,  and  the  feveral  ftatutes  re- 
rerred  to  in  the  margin  below  (b)  ;  all  which  we  ihall 
ttend  together,  and  extraft  out  of  them  a  fummary 
account  of  the  method  of  proceeding  to  eleclions. 

As  foon  as  the  parliament  is  fummoned,  the  lord 
chancellor  (or  if  a  vacancy  happens  during  the  fitting 
of  parliament,  the  fpeaker,  by  order  of  the  houfe,  and 
without  fuch  order  if  a  vacancy  happens  by  death  in 
the  time  of  a  recefs  for  upwards  of  20  days)  lends  his 
warrant  to  the  clerk  of  the  crown  in  chancery  ;   \\\\o 
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thereupon  iffues  out  writs  to  the  flieriff  of  every  cmin-  Ele<ftiiin. 
ty,  for  the  cleclion  of  all  the  members  to  ftrve  for  that  — "V""- 
county,  and  every  city  and  borougli  therein.  Within 
three  days  alter  tlie  receipt  of  this  writ,  the  Iherifi  i»  to 
fend  his  precept,  under  his  feal,  to  the  proper  return- 
ing officers  of  the  cities  and  borouglis,  conmianding 
them  to  eleCl  their  members  :  and  the  laid  reluming 
olKcers  are  to  proceed  to  eledion  within  eight  days 
from  the  receipt  of  the  precept,  giving  four  days  no- 
tice of  the  fame  j  and  to  return  the  perfons  cholen,  to- 
gether with  the  precept,  to  the  Iheriff. 

But  eledions  of  knights  of  the  ihire  muft  be  pro- 
ceeded to  by  the  theriffs  themfelves  in  perlbn,  at  the 
next  county-court  that  ihall  happen  after  the  delivciy 
ot  the  ^viit.  The  county  court  is  a  court  held  every 
month  or  oftencr  by  the  iheriff,  intended  to  try  little- 
caufes  not  exceeding  the  value  of  40s.  in  what  part  of 
the  county  he  plcafes  to  appoint  for  that  purpoie  ;  but 
for  the  cletlion  of  knights  of  the  fliirc,  it  muil  be  held 
at  the  moll  ulual  place.  If  the  county-court  ialls  up- 
on the  day  of  delivering  the  writ,  or  within  fix  days 
after,  the  iheriff  may  adjourn  the  court  and  cleclion 
to  fome  other  convenient  time,  not  longer  than  16 
days,  nor  fliorter  than  10  :  but  he  cannot  alter  the 
place,  \nthout  the  confent  of  all  the  candidates  ;  and, 
in  all  fuch  cafes,  10  days  public  notice  mult  be  given 
of  the  time  and  place  of  the  eleiElion. 

And,  as  it   is   eflential   to  the   very  being  of  parlia- 
ment that  eletlions  ihould  be  abfolulely  free,  therefore 
all   undue   influences  upon  the  eleftors  are  illegal,  and 
flrongly  prohibited.      For    Mr  Locke  ranks   it  among 
thofe  breaches  of   truft    in    the    executive    magiltrate, 
which,  according  to  his  notions,  amount  to  a  diffolu- 
tion  of  the   government,    "  if  he  employs  the  force, 
trealure,  and  offices  of  the  fociety  to  corrupt  the   re-_ 
prefentatives,  or  openly  to  pre-en_gage  the  elecf ors,  and 
prefcribe  what  manner  of  perfons  ihall  be  chofen  :   For 
thus  to  regulate  candidates  and  eleftors,  and  new-model 
the  ways  of  eleclion,  what  is  it  (fays  he)  but  to  cut  up 
the  government  by  the  roots  and  poilon  the  very  foun- 
tain  of  public   iecurity  '"    vVs  foon,   therefore,  as   the 
time    and    place    of    eleftlon,    either    in    coimties    or 
boroughs,  are  fixed,  all  foldiers  quartered  in  the  place 
are  to  remove,  at   Ical^  one  day  before  the  elcftion,  to 
the  diftance  of  two  miles  or  more  j  and  not  to  return 
till   one   day  after  the  poll  is  ended.      Riots   likewiie 
have  been  frequently  determined  to  make  an  eletUon 
void.      By  vote  alfo  of  the  houfe  of  commons,  to  whoiu 
alone   belongs    the    power    of    determining    conteltcd 
eleftions,  no  lord  of  parliament,  or  lord-lieutenant  of 
a  county,  hath  any  right  to   interfere  in  the  election  . 
of  corafcioiiers  ;    and,   by  Uatute,    the  lord   warden  of 
the    cinque-ports   Ihall   not  recommend    any   members 
there.      If  any, officer  of  the  excife,  culloms,  flamps,  or 
certain  other   branches  of  the  revenue,  prefumes  to  in- 
termeddle  in  eleftions,    by    perfuading   any    voter   or 
dilTuading  him,  he  forfeits  lool.  and  is  difabled  to  hold  • 
any  office. 

4  M  2  Thus 


(b)  7  Hen.  IV.  c.  I  ;.   8  Hen.  VI.  c.  7.   23  Hen.  VI.  c.  14.   i  W.  &  M.  ft.  I.  c.  2.  2  W.  &.  M.  ih  r.  c.  7, 
5  and  6  W.  &  M.  c.  20.  7W.  III.  c.  4.  7  and  8  W.  III.  c.  7.  and  c.  25.  10  &  11  W.  III.  c.  7.  12  and  13  W.  lU.  ■ 
•c.  10.  6  Ann.  c.  23.  9  Ann.  c.  5.   10  Ann.  c.  19.  and  c.  33.   2  Geo.  II.  c.  24.   "    "        " 
-c.  18.  19  Geo.  II.  c.  28.  10  Geo.  111.  c.  16. 


^  .  and  c.  33.  2  Geo.  II.  c.  24.  8.  Geo.  II.  c.  30.  a 8  Geo.  IL 
II  Geo,  III.  c.  42.  14  Geo.  III.  c.  ij. 
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"1  ici^ion.  Thus  are  the  eleftors  of  one  blanch  of  the  Icgiila- 
"~"v~— ^  Uire  fecurcd  fiom  any  undue  intiueuce  from  either  of 
the  other  two,  and  from  all  external  violence  and  com- 
jiullton.  But  the  greateft  danger  is  that  in  ivhich 
ihemlelvcs  co-operate,  by  the  infamous  pratiice  of 
bribery  and  corruption.  To  prevent  which  it  is  en- 
iifted,  that  no  candidate  (hall,  after  the  date  (ufually 
called  the  /g/?f)  of  the  writs,  or  after  the  vacancy, 
'jive  any  money  or  entertainment  to  his  eleflors,  or 
promife  to  give  any,  either  to  particular  perfons,  or 
to  the  place  in  general,  in  order  to  his  being  elefted  ; 
on  pain  of  being  incapable  to  fcrve  for  that  place  in 
parliament.  And  if  any  money,  gift,  office,  employ- 
ment, or  reward  be  given,  or  promifed  to  be  given, 
to  any  voter,  at  any  time,  in  order  to  influence  him 
10  give  or  withhold  his  vote,  as  well  he  that  takes  as 
he  that  offers  fuch  bribe  forfeits  500I.  and  is  for  ever 
difabled  from  voting  and  holding  any  office  in  any 
corporation  ;  unlefs,  before  convidlion,  he  will  dif- 
coyer  fome  other  offender  of  the  fame  kind,  and 
then  he  is  indemnified  for  his  own  offence.  The  firil 
inYlance  that  occurs  of  eleftion  bribery,  was  fo  early 
as  13  Eliz.  when  one  Thomas  Longe  (being  a  fimple 
man,  and  of  fmall  capacity  to  ferve  in  parliament)  ac- 
knowledged that  he  had  given  the  returning  officer 
and  others  of  the  borough  lor  which  he  ^vas  chofen 
four  pounds  to  be  returned  member,  and  was  for  that 
premium  eleiffed.  But  for  this  offence  the  borough 
v,-as  amerced,  the  member  ivas  removed,  and  the  officer 
lined  and  iraprifoned.  But  as  this  praftice  hath  fince 
tiiken  much  deeper  and  more  univerfal  root,  it  hath 
occafioned  the  making  of  thefe  wholefome  llatutes  j 
to  complete  the  efficacy  of  which,  there  is  nothing 
wanting  but  refolution  and  integrity  to  put  them  in 
ihift  execution. 

Undue  influence  being  thus  guarded  againft,  the 
eleiilion  is  to  be  proceeded  to  on  the  day  appointed  ; 
the  Iberiff  or  other  returning  officer  tiriT;  taking  an  oath 
againll  bribery,  and  for  the  due  execution  of  his  office. 
The  candidates  Hkewife,  if  required,  muft  fwear  to  their 
qualification,  and  the  elettors  in  counties  to  theirs  ;  and 
the  eledfors  both  in  counties  and  boroughs  are  alfo  com- 
pellable to  take  the  oath  of  abjuration,  and  that  againft 
bribery  and  corruption.  And  it  might  not  be  amifs, 
if  the  members  elected  were  bound  to  take  the  latter 
oath  as  well  as  the  former  ;  which,  in  all  probability, 
would  be  much  more  effeflual  than  adminiJf ering  it  only 
to  the  eleftors. 

The  eletlion  being  clofed,  the  returning  officer  in 
boroughs  returns  his  precept  to  the  fheriff,  with  the 
perfons  elefted  by  the  majority  :  and  the  ikerifF  re- 
turns the  whole,  together  with  the  writ  for  the  county 
and  the  knights  elected  thereupon,  to  the  clerk  of  the 
crown  in  chancery  •,  before  the  day  of  meeting,  if  it 
be  a  new  parliament,  or  within  14  days  after  the  elec- 
tion, if  it  be  an  occafional  vacancy  ;  and  this  under 
penalty  of  500I.  If  the  flieriff  does  not  return  fuch 
knights  only  as  are  duly  elefted,  he  forfeits,  by  the 
old  ftatutes  of  Henry  VI.  look;  and  the  returning 
officer  in  boroughs,  for  a  like  falfe  return,  40I.  ;  and 
they  are  befides  liable  to  an  aftion,  in  which  double 
damages  ffiall  be  recovered,  by  the  later  flatutes  of 
King  William  :  and  any  perfon  bribing  the  returning 
officer  fliall  alfo  forfeit  300I.  But  the  members  re- 
turned by  Him  are  the  fitting  members,  until  the  houfe 


of  common'*,  upon  petition,  Ihall  adjudge  the  return  W' 
to  be  falfe  and  illegal.  The  form  and  manner  of  pro- 
ceeding upon  fuch  petition  are  now  regulated  by  lla- 
tnte  10  Geo.  III.  c.  16.  (amended  by  1 1  Geo.  Ill, 
c.  42.  and  made  perpetual  by  14  Geo.  III.  c.  15.), 
\vhich  direfts  the  method  of  choofing  by  lot  a  felett 
committee  of  15  members,  who  are  fwom  well  and 
truly  to  try  the  lame,  and  a  true  judgment  to  give,  ac- 
cording to  the  evidence. 

Election  of  Scots  Peers.     See  Lords. 

Election  of  Ecc/ejiq/lictil  Perjuns.  Elcdions  for  the 
dignities  of  the  church  ought  to  be  free,  according  to 
the  flat.  9.  Ed.  II.  cap.  14.  If  any  perfons,  that  have 
a  voice  in  elections,  take  any  reward  for  an  elcftion  in 
any  church,  college,  fchool,  Sic.  the  tledftion  fhall  be 
void.  And  if  .iny  perfons  of  fuch  focieties  refign  their 
places  to  otheis  for  reward,  'hey  incur  a  forfeiture  of 
double  tVie  fura  ;  and  both  the  jiartles  are  rendered  in- 
capable of  the  place.     Stat.  3 1  Eliz.  cap.  6. 

Election  of  a  Verderor  of  the  For-e/l  (^e/eflione  vtri- 
(/ariorum  fore/ur),  in  Law,  a  writ  .that  lies  for  the  choice 
of  a  verderor,  where  any  of  the  verderors  of  the  forefl 
are  dead,  or  removed  from  their  offices.  This  writ  is 
directed  to  the  llierifF,  and  the  verderor  is  to  be  elec- 
ted by  the  freeholders  of  the  county,  in  the  fame  man- 
ner as  coroners.     New.  Nat.  Brcv.  366. 

Election  is  alio  the  flate  of  a  perfon  who  is  left  to 
his  own  free  will,  to  take  or  do  either  one  thing  or  an- 
other, which  he  pleafes.      See  LIBERTY. 

Election,  in  T/ieo/ogi/,  fignifies  the  choice  which 
God,  of  his  good  pleafure,  makes  of  angels  or  men, 
for  the  objefts  of  mercy  and  grace. 

The  eledion  of  the  Jews  was  the  choice  God  made 
of  that  people  to  be  more  immediataly  attached  to  his 
worfhip  and  fervice,  and  for  the  MefTiah  to  be  born 
of  them.  And  thus  particular  nations  were  elefted  to 
the  participation  of  the  outward  blelTmgs  of  Chrillia- 
nity. 

Election  alfo,  in  the  language  of  fome  divines,  fig- 
nifies a  predellination  to  grace  and  glory,  and  fometimes 
to  glory  only.  And  it  has  been  enjoined  as  an  article 
of  faith,  that  predellination  to  grace  is  gratuitous, 
merely  and  iimply  fb  ;  gratia,  quia  gratis  data.  But  the 
divines  are  much  divided  as  to  the  point,  whether  elec- 
tion to  glory  be  gratuitous,  or  whether  it  fuppofes  obe- 
dience and  good  works,  i.  e.  whether  it  be  before  or 
after  the  provifion  of  our  obedience.  See  Grace  and 
Reprobation. 

ELECTIVE,  fomething  that  is  done,  or  pafles,  by 
eleflion.     See  Elector. 

Some  benefices  are  eleftive,  others  collative.  Mu- 
nicipal offices  in  England  are  generally  eleilive  ;  in 
Spain,  venal.     Poland  is  an  elective  kingdom. 

F.LECTiyE  Attraciion.     See  Chemistry  Index. 

ELECTOR,  a  perfon  who  has  a  right  to  elefl  or 
choofe  another  to  an  office,  honour,  &C.  See  Elec- 
tion. 

Eleftor  is  particularly,  and  by  way  of  eminence, 
applied  to  thofe  princes  of  Germany  in  whom  lies  the 
right  of  eletling  the  emperor ;  being  all  fovereign 
princes,  and  the  principal  members  of  the  empire. 

The  eleftoral  college,  confifling  of  all  the  eleftors  of 
the  empire,  is  the  moft  illullrious  and  augufl  body  in 
Europe.  Bellarmine  and  Baronius  attribute  the  infli- 
tution   of  jt  to   Pope  Gregory  V.  and  the  tmperor  O- 
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r.l.i.Tor.  tl)0  III,  in  the  tenth  century  ;  of  which  opinion  are 
•——y—'  the  generality  of  hiftorians,  and  particularly  the  ca- 
nonids  :  however,  the  number  of  electors  was  unfet- 
tled,  at  Icall,  till  the  I3lh  century.  In  1356  Charles  IV. 
by  the  golden  bull,  fixed_the  nuniljcv  of  eleilors  to 
feven;  tliree  ecclefiallics,  viz.  the  archbilhops  of  Mentz, 
Treves,  and  Cologne  ;  and  four  fecular,  viz.  the  king 
of  Bohemia,  count  Palatine  of  the  Rhine,  duke  of 
Saxony,  and  marquis  of  Brandenburg.  In  1 648  this 
order  was  changed,  the  duke  of  Bavaria  being  put  in 
the  place  of  the  count  Palatine,  who  having  accepted 
the  crown  of  Bohemia  ^vas  outla^ved  by  the  emperor ; 
but  being  at  length  reilored,  an  eighth  eleilorate  was 
ereded  for  the  duke  of  Bavaria.  In  1692,  a  nhith  c- 
leftorate  was  created,  by  the  emperor  Leopold,  in  fa- 
vour of  the  duke  of  Hanover,  of  the  houfe  of  Brunfuic 
•  Lunenburg. 

There  is  this  difference  between  the  fecular  and  ec- 
clefiaftical  eleftors,  that  the  firft  have  an  aftive  and 
pafTive  voice,  that  is,  may  choofe  and  be  chofen  ;  the 
iaft  an  aflive  only.  The  three  archbilhojjs  are  to  be 
30  years  old  before  they  can  be  advanced  to  the  dig- 
nity ;  the  fecidars  i  8,  before  they  can  perform  the  of- 
fice themfelvcs.  Thefe  Iaft  have  each  their  vicars,  who 
officiate  in  their  abfence. 

Eefides  the  power  of  choofing  an  emperor,  the  elec- 
tors have  alfo  that  of  capitulating  with  and  depofing 
him  ;  fo  that,  if  there  be  one  fuftrage  wanting,  a  pro- 
teft  may  be  entered  againft  the  proceedings.  By  the 
right  of  capitulation,  they  attribute  to  themfelves  great 
privileges,  as  making  of  ivar,  coining,  and  taking  care 
of  the  public  intereft  and  fecurity  of  the  ftates  ;  and  the 
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emperor  promifcs,  tipon  oath,  to  receive  the  empire  up- 
on thefe  conditions. 

The  electors  have  precedence  of  all  other  princes  of 
the  enijiire,  even  of  cardinals  and  kings  ;  and  are  ad- 
drefl'ed  under  the  title  »i  elMoral  higlmcfs. 

'I'heir  feVeral  funclions  are  as  follow.  The  elcftor  of 
Mentz  is  chancellor  of  Germany,  convokes  the  Hales, 
and  gives  his  vote  before  any  of  the  reft.  The  eleftor 
of  Cologne  is  grand  chancellor  of  Italy,  and  confe- 
crates  the  emperor.  The  eledor  of  Treves  is  chancel- 
lor of  the  Gauls,  and  confers  impofilion  of  hands  upon 
the  emperor.  The  count  Palatine  of  the  Rhine  is  great 
treafurer  of  the  empire,  and  prefents  the  emperor  with 
a  globe  at  his  coronation.  The  elcftor  of  Bavaria  is 
great  mafter  of  the  imperial  palace,  and  carries  the  gol- 
den apple.  The  marquis  of  Brandenburg  Ls  grand- 
chamberlain,  and  jiuts  the  ring  on  the  emperor's  finger. 
'i'hc  elf  dor  of  Saxony  is  grand  marlhal,  and  gives  the 
luord  to  the  emperor.  The  king  of  Bohemia  is  grand 
butler,  and  puts  Charlemagne's  crown  on  the  emperor's 
head.  Laftly,  the  eledor  of  Hanover,  now  king  of 
Great  Britain,  is  arch  treafurer,  though  firft  ereded 
under  the  title  of  Jfandard-bcarer  of  the  empire. 

ELECTORATE,  a  term  ufcd  as  well  to  fignify 
the  dignity  of,  as  the  territories  belonging  to,  any  of 
the  eleftors  of  Germany  ;  fuch  are  Bavaria,  Saxony, 
&.C.     See  Elector. 

ELECTRIC,  derived  from  jiAwt^ok,  "  amber,"  in 
phyfics,  is  a  term  applied  to  thole  fubrtances,  in  which 
the  eledric  fluid  is  capable  of  being  excited,  and  accu- 
mulated without  tranfmitting  it,  and  therefore  called 
7ion-crjnduHors.     See  Electricitit. 
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ELECTRICITY. 


INTRODUCTION. 

General  Principles, 


General       "^TTHEN  a  glafs  tube  of  confiderable  fize,   perfeftly 
ideaofelec-    *  *     j-ig^j,  ^^^  ^^y^  ;5  rubbed  brifkly  with  a  dry  hand, 


tncity, 


<Eie<ftrJcs. 


and  immediately  held  over  fmall  pieces  of  paper,  ftraws, 
feathers,  or  other  light  bodies,  it  will  attraifl  them,  and 
after  retaining  them  in  contaft  with  it  for  fome  time, 
lepel  them  ;  and  this  attradion  and  repulfion  will  be 
alternately  repeated  feveral  times. 

If  after  rubbing  the  tube,  the  knuckle  be  prefented 
to  the  clofed  end,  a  fnapping  noife  will  be  heard,  and 
the  finger  will  receive  a  flight  fliock.  When  this  es- 
perlment  is  made  in  the  dark,  a  luminous  fparkvvlll 
appear  at  the  moment  the  fnap  Is  heard,  between  the 
finger  and  the  tube. 

Many  other  fubltances  polTefs  the  property  of  attract- 
ing light  bodies  and  emitting  fparks,  when  rubbed 
with  certain  other  I'ubftances,  as  amber,  fealing-wax, 
lolin,   &.C.      As  amber  was    firft   obferved    to    poiTefs 


them,  the  bodies  which  are  capable  of  exhibiting  flnil- 
lar  appearances  have  been  termed  ELECTRICS,  from 
tiMxlt^n,  amber ;  and  the  fcience  which  illuftrates  and 
explains  thefe  phenomena  Is  denominated  Electrici- 
ty (a).  ^ 

We  fliall  not  at  prefent  attempt  any  inquiry  into  the  EW\t»i 
caufe  of  thefe  phenomena,  but  ftiall  content  ourfelves  power. 
with  calling  the  power  by  vs'hich  they  are  produced, 
the  ele&ric  power,  referving  any  inveftigatlon  of  the 
nature  of  this  power  for  a  future  part  of  this  article,  ia 
which  we  ftiall  treat  of  the  theory  of  eleiSlrlcity.  The 
term  eleBrtcitij,  which  Is  moft  properly  applicable  to 
the  fcience.  Is  alfo  fometlmcs  applied  to  the  caufe  of 
the    phenomena,    or   what    we    here   call  the    ele&ric 

power. 

When  ele&rics  are  made,  by  rubbing,  to  (he^v  the  Excitstiot. 

affion  of  the  eledtric  power,  they  are  faid  to  be  excited. 

There  are  many  fubftances  ivhich   are   incapable   of  Non-tlec- 

being  excited,  fo  as  to  produce  eledrlcal  appearances,  t'ics  or  cott- 

and  are  therefore  non-eleFfrics  ;  but  which  being  pla-  du-toH. 

ced  near  or  In  contaii  with  an  excited  eledlrlc,  receive 

frcun 


(a)  The  attracting  power  of  amber  when  rubbed,  is  faid  to  ha-ve  been  known  to  Thales  the   Mikfian  philofb- 
pher,  600  years  before  Chrift, 
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General    from  this  a  portion  of  the  elfP.ric power,  and  are  thu& 
.         'P      ,  made  capable  of  producing  the  fame  appearance  as  the 
,  fledric.     Thus  if  a  metallic  rod  or  wire  pointed  at  one 

.  end  and  rounded  at  the  other,  be  attached  by  the 
pointed  extremity  to  an  excited  eJeBric,  or  even  placed 
very  near  this,  the  rounded  extremity  will  attraft  light 
bodies,  and  emit  Iparks.  As  thefe  fubftances  are  found 
to  convey  or  condiiB  the  eleBric  po'wer  to  any  diflance 
in  proportion  to  their  length,  they  are  called  conduBors. 
It  is  found  that  all  bodies  in  nature  are  either  elec- 
trics or  conduBors.  Neither  of  thefe  clalTes  of  bodies 
are,  however,  perfeft  ele£lrics  or  conduiflors,  as  there 
are  few  eleilrics  vvhich  may  not  under  fome  circum- 
ftances  be  made  to  aft  as  conduftors,  and  on  the  other 
hand,  many  conduftors  may  be  fo  far  excited  as  to  be- 
come in  fome  meafure  eleilrics  per  fe  (b).  The  fol- 
lowing table  exhibits  the  eleftrics  and  conduftors  ar- 
ranged according  to  their  degree  of  eleflrical  or  con- 
ducting power. 

Electrics. 

Glafs  and  all  vitrifications,  even  the  metallic  vitrifica- 
tions. 

All  precious  ftones,  of  which  the  mofl  tranfparent  are 
the  beft. 

Amber. 

Sulphur. 

All  relinous  fuftances. 

Wax. 

Silk. 

Cotton. 

Several  dry  and  external  animal  fubftances,  as  feathers, 
wool,  liair,  &c. 

Paper. 

White  fugar,  and  fugar-candy. 

Air,  and  other  permanently  elaflic  fluids. 

Oils. 

Dry  and  complete  oxides  of  metallic  fubftances. 

The  allies  of  animal  and  vegetable  fubftances. 

Dry  vegetable  fubftances. 

Moft  hard  ftones,  of  which  the  hardeft  are  the  beft. 

Conductors. 

Gold. 

Silver. 

Copper. 

Platina. 

Brafs. 

Iron. 

Tin. 

Q^uickfilver. 

Lead. 

Semi-metals,  more  or  lef'^. 

Metallic  -ores,  more  or  lefs. 

Charcoal,  either  of  animal  or  of  vegetable  fubftances. 

The  tluids  of  an  animal  body. 


Introd. 

Water  (efpecially  fait  water),'  and  all  fluids,  excepting    General 
the  aerial,  and  oils.  '  Principle;.' 

The  efHuvia  of  flaming  bodies.  ' 

Congealed  water,  viz.  ice  or  fnow. 

Moll  ialine  fubftances,  of  which  the  metallic  falts  are 
the  beft. 

Several  earthy  or  ftony  fubftances. 

Smoke. 

The  vapour  of  hot  water. 

Eleftricity  pervades  alfo  fuch  a  vacuum,  or  abfence  of 
air,  as  is  caufed  by  the  beft  air-pump  ;  but  not  the 
perfeft  abfence  of  air,  or  the  torricellian  vacuum, 
formed  by  boiling  the  quicklilver  in  a  barometer 
tube.  Cciialh't 

Philofofhy, 

Many  of  the  fubftances  given  in  the  above  table  are^°  3- 
found  to  change  their  nature  under  certain  circumllances. 
Thus,  among  the  electrics,  glafs  heated  to  rednefs,  melt- 
ed reilus,  baked  wood  when  very  hot,  and  heated  air, 
are  tolerably  good  conduftors ;  and  glafs,  which  is  ufual- 
ly  the  beft  eleftric,  is  fometimes  from  caufes  which  have 
not  been  well  afcertained  a  very  bad  eleftric.  The 
excitability  of  glafs  veflels  is  found  to  differ  according 
to  the  degree  of  rarefaftion  of  the  included  air  ;  when 
this  is  rarefied  as  much  as  poflible,  the  external  furface 
of  the  veffel  cannot  be  excited,  while  the  internal  fur- 
face  exhibits  ftrong  marks  oi  eleBric  poiver  ;  but  when 
the  included  air  is  coniiderably  condenfed,  the  internal 
furface  Ihews  no  marks  of  eleftric  power,  while  the 
external  is  much  more  excitable  than  ufual. 

Among  the  conduftors,  the  conducing  po^ver  of 
charcoal  varies  in  proportion  to  the  degree  of  heat  to 
which  it  has  been  expoied  in  the  making,  as,  when  im- 
perfeftly  burned,  it  is  a  bad  conduflor.  Indeed  it  is 
worth  remarking  here,  that  wood  is  capable  of  being 
made  an  eleftric  or  a  condudor  leveral  times  alternate- 
ly  according  to  its  ftate.  When  frelh  cut,  it  is  a  good 
conduBor  :  thoroughly  dried  by  baking,  it  becomes,  as 
we  have  feen  an  eleBric;  burned  to  charcoal,  it  is  again 
a  conduftor ;  but  when  reduced  to  afties,  it  is  once 
more  made  an  eleBric. 

Ice  (c)  is  placed  among  the  ccwiduftors  :  but  in  an 
experiment  of  M.  Achard,  it  appeared  that  when  diftil- 
led  water  was  gradually  frozen,  fo  that  one  fide  of  the 
veffel  retained  it  fluid,  and  therefore  permitted  the  air 
to  efcape,  the  ice  thus  produced  would  not  conduift, 
but  on  the  contrary  became  a  very  good  eleiflric,  and 
was  employed  as  fuch.  Snow  is  a  much  worle  con- 
duftor  than  ice.  Water  is  a  conduSor,  and  fo  are  the 
fecondary  falts  ;  it  is  found  that  when  water  is  impreg- 
nated with  a  fait,  its  conducting  power  is  much  in- 
creafed. 

We  have,  after  Mr  Cavallo,  placed  the  Jails  among 
conduftors ;  but  in  ftrift  propriety,  this  condufting 
power  muft  be  confined  to  falts  in  the  ftate  of  cryilals, 
as  it  has  been   proved  by  decifive  experiments,   that 

fahs, 


(b)  The  difference  between  eleftrics  and  conduftors  was  firft  obferved  by  Mr  Stephen  Grey  in  1759,  but  the 
terms  conduBor  and  eleBric  per  fe,  were  firft  employed  in  this  prefent  fenfe  by  Dr  Defaguliers. 

(c)  The  condufting  power  oi  common  ice  was  firft  ftieivn  by  M.  Jallabert,  profeffor  of  philofophy  at  Geneva  j 
there  feem,  however,  to  have  been  various  opinions  refpefting  this  fads  till  it  was  fully  afcertained  byDr  Prieftley. 
yid.  Priejlleips  H'Jlory  of  EleBriciti/,  Part  viii.  fcft.  4, 
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General  falts,  when  deprived  of  their  water  of  cryftallization, 
Principles,  become  non-condu(Elors.  The  condufling  power  of 
''~~~^       '  cryllallizcd   falts   is   therefore    probably  owing  to  the 

6  water  which  they  contain. 

Infulation.  Eleftrics  afe  called  non-condu£iors,  as  they  do  not 
readily  tranlmit  eleclric  fioiuer  ;  they  may  hence  be 
employed  to  check  the  paffage  of  this  power,  or  to  con- 
fine its  inlluence.  When  a  body  communicates  with  a 
conducing  fubftance,  as  the  earth,  a  table,  the  human 
body,  &c.  the  elednc  pon-er  eafily  pafles  oft';  but  when 
it  is  iupported  by  an  eleftric,  the  power  may  be  retain- 
ed for  a  confiderable  time.  In  this  latter  cafe  the  body 
is  laid  to  be  iiifulated. 

We  have  feen  (i,  3),  that  fire  or  light  appears  to 
ilTue  from  an  excited  eleclric;  and  this  appearance  is 
flronger  in  proportion  to  the  fize  of  the  electric,  and  the 
'degree  of  friftion  which  it  has  undergone.  When  a 
rounded  body,  as  the  knuckle  or  a  metallic  ball,  is 
prefented  to  the  excited  elei^ric,  the  fire  appears  to 
dart  from  it  in  a  fpark  ;  but  if  the  prefented  body  be 
pointed,  the  fire  will  appear  to  ifllie  in  a  Itream  com- 
pofed  of  luminous  rays.  Thefe  rays  will  take  a  dif- 
ferent direflion,  according  to  the  fubftance  ;vith  which 
the  eleftric  is  rubbed,  and  other  circumftances  which 
ivill  be  explained  hereafter.  In  the  cafe  of  the  glafs 
•tube  rubbed  with  the  hand,  when  a  pointed  body,  as  a 
needle,  or  wire,  is  prefented  to  the  tube,  the  luminous 
rays  will  appear  like  ■^J}ar  around  the  point.  The 
fame  appearance  will  take  place  on  prefenting  a  point 
to  a  ftick  of  fealing-wax  rubbed  with  any  metallic  body, 
.  as  a  piece  of  tin  foil  ;  but  ^vhen  the  fealing-wax  is  rub- 
bed with  a  piece  of  woollen  cloth,  the  rays  will  appear 
to  iflue  from  the  point  in  ■». pencil  diverging  towards  the 
wax.  In  feme  experiments  which  will  afterwards  be 
defcribed,  the  ftream  of  fire  appears  in  an  evident  cur- 
rent in  a  direftlon  from  the  eleflric  in  fome  cafes,  as  in 
the  tube  excited  as  above,  and  towards  the  eleftric  in 
_  others,  as   in  the  wax   rubbed  with   the  woollen   cloth. 

Pofitive  and  Thefe  different  appearances  have   been  fuppofed  owing 
negative  e- to  two  different   ftates  of  \}n£  e/efiric po-wer,  and  thefe 
leaiKity,    fjatej  have  been  called  the  two  eleftricities.     As  in  the 
former  cafe,  the  fire   feems  to   Baw  Jrom  the  glafs  into 
the  metallic  body,  as  if  there  was   an  excefs  in  the  for- 
mer, the  glafs  is  faid  to  be  electrified  p/us,  or  pofitive/y, 
and  this  is  called  pofitive  elcHrici^.     In  the  latter  cafe, 
as  the  ftream   appears   to  How  from  the   point  into  the 
fealing-wax,  as  if  there  were   a  deficiency  in  the   latter, 
the  fealing-wax  is   faid  to  be  eleftrified  minus,  or  nega- 
or  vitreous  "''^^^Ut  ^"^  ^his  is  called   the  negative  eletiriciti/  :    As 
andrefincuswhen   glafs   is   rubbed  with   molt   fubftances,   pojitive, 
cle(5lricity.  electricity  is   excited,  and  ;7P^a/i'yf  when  refinous  bodies 
are   rubbed   with  moft   fubftances,  the  former  is  often 
called  vitreous,  and  the  latter  rejinous  eleCtricity. 

The  difference   of   thefe   two   ftates   of  the  ele£lric 
power  may  be  further  illuftrated  by  the  following  fimple 
experiment. 
Plate  Let   a  ftem   of  glafs  (A,  B.  fig.  I.)   be   fixed   in  a 

CLXXXVII-vvooden  pedeftal  C.  Through  the  upper  extremity  A, 
pafs  a  wire  A,  D,  with  a  rounded  end  at  D,  and  from 
this  end  fufpend  tivo  very  fine  filken  threads  a,  b. 
Thefe  threads  in  the  ufual  ftate  of  the  inftriunent  will 
hang  in  the  parallel  pofition  a,  b,  but  if  the.  end  of  the 
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wire  to  which  they  are  attached  be  prefented  to  the  ex-    General 
cited  tube,  the  threads   will  diverge   from  each   other,  Principles.^ 
and  take   a   pofition    as   at  c,  d.     If  in  this   diverging  ' 

ftate  they  are  prefented  to  an  excited  ftick  of  fealing. 
wax,  they  will  collaple  into  their  original  polition. 
Again,  the  threads  prefented  firft  to  the  excited  feal-  ' 
ing-wax  will  diverge,  but  prefented  in  this  llnte  to  the 
excited  tube  will  collaple,  thus  Ihowing  that  thefe  two 
ftates  are  oppofite  to  each  other,  each  dtftroying  the 
efteft  produced  by  the  other. 

The  following  table  Ihows  what  kind  of  cleclririty 
will  be  excited  by  rubbhig  various  eleftrics  with  differ- 
ent bodies. 


The  back  of  a 
cat 

Smooth  glafs 
Rough  glafs 

Tourmalin 

Hare's  fldn 

Wliite  filk 

Black  filk 

Sealing-wax 
Baked  wood 


T  P  ft"  •     J  Every  fubftance  with  which 
\  \      \\.  has  been  hitherto  tried. 

f  r  Every  fubftance  hithertotri- 

<    Pofitive  i.       ed,  except  the  back  of  a 


cat. 


Pofitive  \^^^  °'^'^'^  filk,  fulphur,  mo- 

\      tals. 

r  Woollen  cloth,  quills,  wood. 
Negative  <       paper,  fealing-wax,whito- 

C      wax,  the  human  hand. 

Pofitive  4  Amber,,  air. 

Negative  4  Diamond,  the  human  hand. 

p  pj,  ^  r  Metals,  filks,  loadltone,  lea- 
<  ther,  hand,  paper,  baked 
I.      wood. 

Negative  X  Other  finer  furs. 

Black   filk,.  metals,    black 

cloth. 
Paper,  hand,  hares  and  wea- 

fels  ikin. 


Pofitive 
Negative  • 
Pofitive  -J  Sealing-wax. 


Pofit 
Ne, 
Pofitive 


f  Hares,  weafels,   and  ferrets 
ive  \ 


XT       .•      \       ikm,  loadltone,  brafs,  fil- 
Negative  I  •         1       J 

°  (,      ver,  iron,  riand. 


Metals.. 

f  Hares,  weafels,  and  ferrets 
gative  <       ikin,  hand,  leather,  wool- 
(.      len,  cloth,  paper. 


Silk 
Negative  4  Flannel. 


It  appears  from  (3)  that  the  power  of  producing EJcj^rificJ 
eleftrical  appearances  maybe  communicated  from  an  bodies, 
e.xcited  eledlric  to  a  conduOifor.  The  more  perteCl  the 
conductor,  the  more  eafily  does  it  receive  the  eleClric 
power.  Eleftrics  may  alfo  be  made  to  receive  this 
power  from  excited  eleClrics,  but  it  is  communicated  to 
thefe  with  more  difficulty  than  to  conductors.  When 
any  body,  whether  eleCtric  or  conductor,  is  made  to  ex- 
hibit eleClrical  phenomena,  cither  by  being  e.xcited, 
or  by  communication,  it  is  laid  to  be  ehiirijied. 


PART 
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PART  I. 
OF  THE  GENERAL  PHENOMENA  OF  EXCITED  ELECTRICITY. 


kdrics. 


J"ri<Sion, 


^General         WHEN   an  eletlric   is  once   excited,  it  will   retain 
rhenomcna.the  eleftric  power  for  a  longer  or  fhorter   time  accorj- 
^—\—^  ing   to  its  fituation   and   nature.     If  it   communicates 
freely  ivith  condudors,   it  ivill  lofe  it  fooner  in  propor- 
tion as  thefe  are  more  perfeft  ;  but  if  it  be  infulated,  it 
will  continue  in  an   eleilrified   ftate   for  a  confiderable 
to        time. 
Modes  of  Eledlrics   may  be    excited  in    various  modes  ;    the 

exciting  e-  greateft  number  of  them  by  fridion,  as  glafs,  precious 
Hones,  filk,  fulpliur,  fealing-ivax,  amber,  &.c.  j  fome  by 
melting,  and  being  allowed  to  cool,  as  fiilphur,  wax  ;  or 
fimply  by  heating  and  cooling,  as  the  tourmalin.  We 
fhall  here  give  an  account  of  the  general  appearances 
exhibited  by  the  principal  eledrics  when  excited  in 
thefe  ieveral  modes. 

Friftion,  as  we  have  obferved,  is  the  more  ufual  me- 
thod of  exciting  eledrics.  Thefe  may  be  rubbed  either 
by  other  eleftrics,  or  by  condudors,  but  in  fome  cales 
they  are  beft  excited  by  being  rubbed  with  the  mofl 
perfed  condudors.  Thus  glafs  rubbed  with  filk,  ex- 
hibits figns  of  eledricity,  but  thefe  are  much  Ibonger 
if  the  filk  be  covered  with  fome  metallic  fublfance,  as 
an  amalgam  of  zinc.  Duft  or  moillure  is  found  very 
much  to  diminilh  the  excitability  of  eledrics  ;  but  oil, 
or  any  fat  fubllance  increafesit.  The  appearances  ftiown 
by  eledrics  excited  by  fridion,  differ  foraewhat  accord- 
ing to  the  nature  of  the  eledric,  and  the  fubllance  em- 
ployed as  a  rubber  ;  we  Ihall  defcribe  the  moft  remark- 
able of  them,  as  they  will  ferve  hereafter  to  illuftrate 
and  explain  the  experiments  which  are  to  be  introduced 
in  the  following  parts  of  this  article. 

Chap.  I.  Of  the  Phenomena  produced  by  excited  glafs. 

14 

Phenumena      Dr  William   Gilbert,  a  native  of  Colchefter  in  Ef- 

from  excit-  ^^^^  g^j  ^  phyfician  in  London,  who   publiibed   in  the 

year  1600  a  valuable  treatife  "  De  Magnete,"   was  the 

firft,  we  believe,  who  obferved  the  eledrical   property 

of  glafs  when  rubbed  5  but  he  difcovered  little  rnorc 

than  that   like   amber  it    attraded   and    repelled   light 

bodies.     He   found  that  the  moft  tranfparent  glafs  was 

*  Giliert  Athe  beft  eledric  *.     In  the  beginning  of  the  eighteenth 

JUagniie,     century.     Mr   Hawlieftiee,  to  whom   eledricity  is  in- 

"•  '•  debted  for  many  improvements,  made  the  firft  rational 

»,,!■'  ,     experiments   on  the  eledric  power  of  glafs.     He  con- 
MrHawke-    .r  i    1         r     1    ,■    •  j       f 

ibeeVexpe-tnved  to  fix  a  hollow  globe  ot  gl^ls  m  a  wooden  trame, 

riments.  fo  that  it  could  be  whirled  round  while  he  rubbed  it  by 
applying  his  dry  hand  to  the  furface.  He  obferved 
that  when  the  air  within  the  globe  was  confiderably 
rarefied,  a  ftrong  light  appeared  in  the  infide  on  apply- 
ing his  hand  to  the  globe,  and  when  the  air  was  reftor- 
ed  to  its  natural  denfity,  a  light  appeared  alio  on  the 
outfide,  appearing  as  if  fticking  to  his  fingers  or  other 
bodies  held  near  the  globe. 

Having  exhaufted  another  globe  of  glafs,  he  obferv- 
ed, that  on  bringing  this  near  his  excited  globe,  a 
iight  appeared  within  the  former,  and  became  very 
■hrilUant  if  the  exhaufted  globe  was  kept  in  motion,  but 

J 


^d  ffiafs. 


died  a-svay  in  a  fl\ort  time  if  it  was  fuffered  to  remain  at     Ocner.il 
j-£(}  Plici.c  meriB. 

He  coated   more  than  half  of  the  infide  of  a  globe  ' 

with  fealing-wax  of  various  thicknefs,  and  after  exhauft- 
ing  the  globe,  he  let  it  in  motion.  On  applying  his 
hand  as  a  rubber,  he  was  lurprifed  to  fee  the  cxaft 
Ihape  of  his  hand  appearhig  on  the  concave  furface  of 
the  wax,  and  that  even  where  the  coating  of  wax  was 
interpofed  between  his  hand  and  the  oppofite  fide, 
though  the  wax  was  in  .fome  places  an  eighth  of  an 
inch  in  thicknefs. 

Pitch  or  common  fulphur  melted  anfwered  as  well  as 
wax,  but  he  could  not  produce  thefe  appearances  by 
ufing  melted  tlowers  of  fulphut.  When  he  employed 
a  very  thick  coating  of  common  fulphur,  he  obferved 
that  there  was  a  much  greater  light  within  the  globe  j 
but  he  could  not  fo  eafily  diftinguiih  the  figure  of  his 
hands. 

On  admitting  a  fniall  quantity  of  air  into  the  globe, 
the  light  diminiflied,  and  on  the  coating  of  fealing  wax 
it  entirely  difappeared.     While  the  globe  continued  ex- 
haufted, the  coated  part  of  it  ftiowed  fome  attradionfor 
light  bodies,   but  if  there  was  no  wax,  the  globe  would  •  p,  y 
not  attrad  at  all  ;  on  admitting  the  air,  the   power  of  „„/jj„;„/ 
attradion  was  greater  on  the  coated  than  on  the  uncoat-  espcrimcntu 
ed  part.  *  P-  "S- 

Glafs  in  any  form  is  capable  of  excitation,  but  it  is 
more  eafy,  as  well  as  more  convenient,  to  employ  a  vefTel 
or  plate  of  glafs  than  a  folid  rod  or  mafs  of  that  fub- 
llance ;  and  the  thinner  the  veffel  or  plate  is,  the  more 
eafily  is  it  excited.  When  a  tube,  plate,  or  veffel  of 
glafs  is  excited,  it  is  found  that  one  fide  is  elcdrified 
poiitively  and  the  other  negatively.  Both  fmooth  and 
rough  glafs  may  be  employed  to  produce  eledrical  phe- 
nomena, but  they  require  difierent  rubbers.  The  bell 
rubber  for  fmooth  glafs  is  black  oiled  filk  fpread  with  an 
amalgam  of  zinc,  made  in  the  proportion  of  four  or  five 
parts  of  mercury  to  one  of  zinc.  The  beft  rubber  for 
rough  glafs  is  foft  new  flannel.  The  amalgam  of  zinc 
may  be  moft  conveniently  made  in  the  following  man- 
ner. Place  the  zinc  over  the  fire  in  an  iron  ladle ;  and 
when  the  ladle  is  red  hot,  put  a  fmall  quantity  of  tal- 
low or  fuet  on  the  zinc,  which  will  immediately  melt. 
It  is  beft  not  to  allow  the  zinc  to  melt  without  the  ad- 
dition of  fome  fatty  matter,  as  this  metal  is  very  eafily 
oxydated  or  calcined,  and  thus  a  great  part  of  it  would 
be  rendered  unfit  for  the  reqiured  purpofe  ;  this  in- 
convenience is  prevented  by  the  fat  which  covers  the 
furface  of  the  melted  metal,  and  proteds  it  from  the 
adion  of  the  air.  Wheii  the  zinc  is  melted,  add  the 
mercury,  previoufty  heated  to  the  degree  of  boiling  wa- 
ter ;  ftir  the  mixture  a  little,  and  allow  it  to  cool.  Laft- 
ly,  rub  it  well  in  a  glafs  mortar,  fo  as  to  unite  the 
fat  with  it,  which  will  prevent  it  from  becoming  hard 
by  keeping,  and  will  alfo  preferve  it  longer  from  oxi- 
dation. 

Mr  Canton,  who  was  the  firft  perfon  that  employed 
an  amalgam  to  increafe  the  effed   of  fridion   on  glafs 

tubes, 


i 


Chap.  T. 


ELECTRICITY. 


»4 

Mercurial 


General    tube?,  iifed  an  amalgam  of  two  parts  of  mercury  and  one 

Phenomena. pf  tin-foil,   with   the   addition  of  a   little  dialk.      Mr 

*         WiL'ive  tound  that  a  piece  of  woollen  cloth  ipread  ivith 

a  little  ^va.\  formed  a  very  powerful  rubber  tor   fmoolh 

glafc.     The   bert  rubber  for  rough   glafs   is  foft   new 

flannel. 

It  had  been  obferved  by  Mr  Hawkefbee,  that  on 
phofphorus.  fljaliing  mercury  in  a  glals  veffcl,  in  the  dark,  a  con- 
fiderable  light  was  produced,  and  that  this  was  much 
more  remarkable  \vheu  the  air  in  the  vcffel  was  con- 
fiderably  rarefied.  He  called  the  light  which  he  con- 
cei\ed  to  be  emitted  from  the  mercury,  mercurial plwf- 
fhorus. 

Mr  Cavallo  found  that,  by  fliaking  mercury  in  a  glafs 

tube   hermetically   fealed,  and   in    which   the   air   was 

pretty  much  rarefied,   the   tube  was   fenfibly  electrified 

on  the  outiide  ;  but  the  eletlricity  produced  was  not  con- 

llant,  nor  in  proportion   to  the   agitation.      From  this 

obfervation  he  was  led  to  make   fome   experiments,  the 

, ,         relults  of  which  are  very  curious. 

Cavallo's  He  prepared  feveral  tubes  fuch  as  are   reprefented  at 

experiment! fig.  2.  Plate  CLXXXVII.  about  31  inches  long,   and 

with  glals    foniewhat  lefs  than  half  an  inch  in  diameter  and  about 

one  twentieth  of  an  inch  thick. 

They  were  clofed  at  one  end,  and  contained  each 
three  fourths  of  an  ounce  of  mercury,  which  being  made 
to  boil,  the  air  ^vithin  the  tube  was  rarefied  and  the  o- 
pen  end  was  then  hermetically  fealed.  Having  made 
the  tube  clean  and  a  little  warm,  he  caufed  the  mercury 
to  rioiv  from  the  one  end  to  the  other,  by  gently  eleva- 
ting and  depreffing  either  end,  alternately,  while  the 
tube  was  held  nearly  in  a  horizontal  pofition.  The 
tube  was  thus  rendered  eleftrical,  but  fo  that  tjie  end 
where  the  mercury  Hood  ^vas  eledrified  pofitively  (d) 
and  all  the  remaining  part  of  the  tube  negatively.  If 
the  mercury  was  made  to  How  from  the  poiitive  end  to 
the  negative,  by  elevating  the  former,  the  end  to  which 
it  flowed  became  pofitive,  while  the  reft  of  the  tube  ac- 
quired a  negative  eleftricity  \  but  if  in  elevating  the 
pofitive  end  where  the  mercury  flood,  that  end  were 
not  touched  with  the  hand,  it  became  negative  only  in  a 
flight  degree,  and  if  the  mercury  was  made  to  flow  back 
to  it,  and  again  retire  from  it,  flill  without  touching  it, 
it  became  pofitive  ;  whereas  by  touching  it  while  eleva- 
ting it,  it  was  rendered  ftrongly  negative.  The  eleftric 
power  was  always  llrongell  at  the  pofitive  end.  The 
eleiflric  power  at  cither  end  was  made  much  more  ap- 
parent by  coating  each  end  tor  about  t%vo  inches  \vith 
_.~''"'f.  tin  foil,  as  reprefented  in  the  figure,  fo  that  the  tubes 
vol.  ii  p  60  ■'^'ouW  fometiraes  emit  fparks  on  being  brought  near  a 

,         conduftor.  * 
Durability        We  have   feen    (6)   that   when   an   eleftric  is  once 
of  the  the-  Vol.  Vn.  Part  n. 

tricity  ol" 
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e.xcitcd,    it  retains  the  eleftric    power  for  fome  time.    G'-nrral 
Glafs  is  one  of  the  moll  remarkable  eleftrics  in  this  f'''^""'"*'"* 
refpeft.  ' 

Mr  Canton  procured  fome  very  thin  glafs  balls,  about 
an  inch  and  a  half  in  diameter,  with  llender  tubular 
ftems  ot  eight  or  nine  inches  in  length.  He  electrified 
theie  balls  in  the  infide,  or  femi-pofitively,  and  then 
lealed  the  ftems  hermetically.  Oii  examining  them  af- 
ter fome  time,  he  tound  that  they  Ihowed  no  ligns  of 
eleftricity  ;  but  on  holding  them  at  a  fmall  dillunce  from 
the  fire,  they  became  ftrongly  eleClrieal,  and  ftill  more 
fo  as  they  cooled.  On  repeatedly  heating  thera,  he 
found  that  tlie  ele<?lric  power  diminilhed,  but  it  was  not 
impaired  by  keephig  them  for  a  week  under  water. 
Otic  of  them  which  he  liad  heated  feveral  times  be- 
fore inimerfing  it  in  water,  and  again  feveral  times  after 
lying  for  a  week  in  water,  ftill  retained  a  confider- 
able  degree  of  eleilric  power  at  the  end  of  above  a 
month  ;  and  even  at  the  end  of  ii.\  years  they  had  not 
entirely  loft  it. 

Mr  Henley  having  eleftrified  a  fmall  bottle,  obferved 
that  it  ihowed  figns  of  eleftricity  feventy  days  after, 
though  it  had  ftood  all  that  time  in  a  cupboard. 

On  the  5th  February  he  e.xcited  a  glals  cylinder  j 
and  from  that  time  till  the  loth  of  March  following, 
various  methods  were  employed  to  deftroy  its  eleclrici^ 
ty.  Thefe  always  fucceeded  at  the  time,  and  the  cylin- 
der loll  all  figns  of  eleftricity  ;  but  thefe  figns  returned 
again  without  any  frefh  excitation,  and  on  the  loth  of 
March  the  cylinder  ftill  retained  confiderable  electric 
power.  The  marks  of  eleftricity  foraetimes  became 
ftronger  or  weaker,  or  even  quite  difappeared  and  re- 
turned witliout  any  evident  caule.  The  eleftricity  ;vas 
generally  ftrongeft  when  the  wind  %vas  northerly,  or 
^vhen  it  had  returned  after  having  been  deftroyed  by 
flame  ;  it  was  generally  weakeft  w  hen  there  was  a  fire 
in  the  room  where  it  was  kept,  or  when  the  door  was 
left  open.  He  repeated  the  excitation,  but  not  al- 
ways with  the  fame  fuccefs  ;  for  fome  times  the  cylin- 
der would  lofe  all  figns  of  electricity  in  a  fortnight, 
and  at  others  in  twelve  hours,  till  it  was  again  excited  *, '  ff'>f^ 

*  rranf. 

Chap.   II.    Of  the  Phenomena  produced  by  excited^'"'^"' 
Si/k. 

Silk  was  firft  difcovered  to  be  an  eleftric  in  the  year 
1729  by  Mr  Stephen  Grey,  while  making  experiments 
with  his  friend  Mr  Wheeler.  Thefe  gentlemen  at- 
tempted to  condufl  the  eleflric  power  to  a  great  di- 
ftance  by  means  of  filk  lines,  as  Mr  Grey  had  done  be- 
fore by  means  of  packthread  ;  but  they  were  ciifap- 
poiuted,  as  they  found  that  the  filk  refufed  to  conduft, 
4  N  but 


(d)  The  method  of  dillinguifliing  between  pofitive  and  negative  electricity  willie  more  fully  explained  here- 
after, as  well  as  the  modes  in  which  either  may  be  produced  at  pleafure.  But  it  may  be  proper  here  to  fttow  a 
fimple  mode  of  dittinguiihing  theie  two  ftates  of  the  eleclric  pow-er,  which  may  be  done  by  means  of  the  inilrumcnt 
defcribed  in  (8).  The  eletlricity  ibown  by  excited  poliilied  glafs  was  laid  to  be  pofitive  ;  and  it  appeared  tliat  the 


of  this  laft  is  pojttive  ;  but  if  they  coUapfe,  it  is  negative.  Again  if  the  threads,  when  made  to  diverge  by  excited 
fealing  wax,  diverge  ftill  farther,  or  remain  ftationary  on  being  made  to  approach  another  eletlrified  body,  the 
tleftricity  of  this  is  negative  ;  but  if  they  collapfe,  it  \sj>njitive. 
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Strong  at- 
tradlion 
and  re;  ul- 
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tween elec 
tiified 
Aockings. 


but  feemed  rathex'  to  rttain  the  eleftrlc  power  ;  no 
•experiments  of  any  confequence  ivcre  hoivever  made  on 
this  fubltancc,  till  1759,  when  Mr  Symmer  prefentcd  to 
the  Royal  Society  a  feries  of  oblervations  which  he  had 
made  on  fdk  llockings. 

He  had  been  accuflomed  to  wear  two  pairs  of  filk 
ftockings ;  a  black  and  a  white.  When  thefe  were  put 
off  both  together,  no  figns  of  eleftricity  appeared  •,  bnt 
on  pulling  off  the  black  ones  from  the  white,  he  heard 
a  fnapping  or  ctackling  noife,  and  in  the  dark  per- 
ceived fpaiks  of  fire  between  them.  To  produce  this 
and  the  following  appearances  in  great  perfeilflion,  it 
was  only  neceffary  to  draw  his  hand  feveral  times 
backward  and  forward  over  his  leg  with  the  flocking 
upon  it. 

When  the  ftockings  were  feparated  and  held  at  a  di- 
ftance  from  each  otlier,  both  of  them  appeared  to  be 
highly  excited  ;  the  white  flocking  pofitively,  and  the 
black  negatively.  While  they  were  kept  at  a  dillance 
from  each  other,  both  of  them  appeared  inflated  to 
liich  a  degree,  that  they  exhibited  the  entire  ftiape  of 
the  leg.  When  two  black  or  two  white  flockings  were 
held  in  one  hand,  they  would  repel  one  another  ^vith 
confiderable  force,  making  an  angle  feemingly  of  30  or 
^^  degrees.  When  a  white  and  black  flocking  were 
prtfented  to  each  other,  they  were  mutually  attradled  ; 
and  if  permitted,  ^vould  rufli  together  with  furprifmg 
violence.  As  they  approached,  the  inflation  gradually 
fubfided,  and  their  attraftiou  of  foreign  objefls  dimi-  • 
nlflied,  but  their  attraftion  of  one  another  increated  ; 
when  they  atlually  met,  they  became  flat,  and  joined 
clofe  together  like  as  many  folds  of  filk.  When  fepa- 
rated again,  their  eleftric  virtue  did  iiot  feem  to  be  in 
the  leaft  impaired  for  having  once  met  ;  and  the  fame 
appearances  would  be  exhibited  by  them  for  a  con- 
fiderable time.  When  the  experiment  was  made  with 
two  black  ftockings  in  one  hand,  and  two  ivhite  ones 
in  the  other,  they  were  thrown  into  a  fl range  agitation, 
owing  to  the  attraftion  between  thofe  of  different  co- 
lours, and  the  repulfion  between  thofe  of  the  fame  co- 
lour. This  mixture  of  attraftions  and  repulfions  made 
the  ftockings  catch  at  each  other  at  greater  diftances 
than  otherwife  they  would  have  done,  and  afforded  a 
very  curious  fpcftacle. 

When  the  ftockings  were  fuffered  to  meet,  they 
ftuck  together  with  confiderable  force.  At  firft  Mr 
Symmer  found  they  required  from  one  to  i  2  ounces  to 
feparate  them.  x\nother  time  they  raifed  17  ounces, 
which  was  20  times  the  weight  of  the  ftocking  that 
fupported  them  ;  and  this  in  a  direftion  parallel  to  its 
furface.  When  one  of  the  ftockings  was  turned  inlide 
out,  and  put  within  the  other,  it  required  20  ounces  to 
feparate  them;  though  at  that  time  ten  ounces  were 
luificient  when  applied  externally.  Getting  the  black 
ftockings  ne->v  dyed,  and  the  white  ones  walhed,  and 
ivhitened  in  the  fumes  of  fulphur,  and  then  putting 
them  one  i\-ithin  the  other,  inth  the  rough  fides  toge- 
ther, it  required  three  pounds  three  ounces  to  feparate 
them.  With  ftockings  of  a  more  fubftantial  make,  the 
cohefion  was  flill  greater.  WTien  the  ivhite  ftocking 
was  put  within  the  black  one,  fo  that  the  outfide  ot 
the  wliite  was  contiguous  to  the  infide  of  the  black, 
ihey  raifed  nine  pounds  wanting  a  few  ounces  ;  and 
■when  the  two  rough  furfaces  were  contiguous,  they 
laifed  j  3  pounds  one  pennyweight   and   a   half.     Cut- 


ing  off  the  ends   of  the  thread  and  the  tufts   of  filk     General 
which  had  been  left  ia  the    infide  of    the    ftockings, '''"''"'"'^"^ 
was  found  to  be  very  unfavourable   to    thefe   cxperi-         • 
meiits. 

Mr  Symmer  alfo  obfcrved,  that  pieces  of  white  and 
black  filk,  when  highly  electrified,  not  only  cohered 
with  each  other,  but  would  alto  adhere  to  bodies  with 
broad  and  even  poliflied  lurtaces,  though  thtli;  bodies 
were  not  tleclrified.  This  he  dilcovered  accidentally  j 
having,  without  dcfign,  thrown  a  ftocking  out  of  his 
hand,  which  ftuck  to  the  paper-hangings  of  the  room. 
He  repeated  the  experiment,  and  found  it  would  con- 
tinue hanging  near  an  hour.  Having  ftuck  up  the 
black  and  white  ftockings  in  this  manner,  he  came  with 
another  pair  highly  elecJtrified  ;  and  applying  the  white 
to  the  black,  and  the  black  to  the  white,  he  carried 
them  off  from  the  wall,  each  of  them  hanging  to  that 
which  had  been  brought  to  it.  The  fame  experi- 
ments held  with  the  painted  boards  of  the  room,  and 
likewife  whh  the  looking-glafs,  to  the  imooth  furface  *  •^''^'''• 
of  which  both  the  white  and  the  black  filk  appear-  ^''""f-  y°'' 
ed  to  adhere  more  tenacioufly  than  to  either  of  the  ,\f^  '' 
former.  *  ',s 

Similar  experiments,  but  with  a  greater  variety  ofExperi- 
circumftances,  were  afterwards  made  by  Mr  Cigna  of™'"'^"" 
Turin,  upon  white  and  black  ribbons.  He  took  two  'A  !!"*  '' 
white  filk  ribbons  juft  dried  at  the  fire,  and  extended 
them  upon  a  fmooth  plain,  whether  a  conducting  or 
eleftric  fubftance  was  a  matter  of  indifference.  He 
then  drew  over  them  the  fliarp  edge  of  an  ivory  ruler, 
and  found  that  both  ribbons  had  acquired  eleftricity 
enough  to  adhere  to  the  plain  ;  though  while  they 
continued  there,  they  (howed  no  other  fign  of  it. 
Wlien  taken  up  feparately,  they  were  both  negatively 
eleftrified,  and  would  repel  each  other.  In  their  fe- 
paration,  eleftric  fparks  were  perceived  between  them  j 
but  Tvhen  again  put  on  the  plain,  or  forced  together, 
no  light  was  perceived  without  another  friftion.  When 
by  the  operation  juft  now  mentioned  they  had  acqui- 
red the  negative  eleftricity,  if  they  were  placed,  not 
upon  the  fmooth  body  on  which  they  had  been  rub- 
bed, but  on  a  rough  conducing  fubftance,  they  would, 
on  their  feparation,  ftiow  contrary  electricities,  which 
would  again  difappear  on  their  being  joined  together. 
If  they  had  been  made  to  repel  each  other,  and  ^vere 
afterwards  forced  together,  and  placed  on  the  rough 
furface  above  mentioned,  they  ^vould  in  a  fe\v  minutes 
be  mutually  attrafted  ;  the  lowermoft  being  pofitively 
and  the  uppermoft  negatively  cleClrified. 

If  the  two  white  ribbons  received  their  friftion  up- 
on the  rough  furface,  they  always  acquired  contrary 
electricities.  The  upper  one  was  negatively,  and  the 
lower  one  pofitively  electrified,  in  whatever  manner 
they  were  taken  off.  The  fame  change  was  inftanta- 
neoufly  produced  by  any  pointed  conduClor.  If  two 
ribbons,  for  inftance,  were  made  to  repel,  and  the 
point  of  a  needle  drawn  oppofite  to  one  of  them  a- 
long  its  whole  length,  they  would  immediately  rulh 
together. 

The  fame  means  which  produced  a  change  of  elec- 
tricity in  a  ribbon  already  eleClrified,  would  commu- 
nicate electricity  to  one  which  had  not  as  yet  received 
it  ;  viz.  laying  the  uneleCfrified  ribbon  upon  a  rcugh 
furface,  and  putting  the  other  upon  it  ;  or  by  holding 
it   parallel  to  an  eleClrified  ribbon,    and  prefendng  a 

pointed 
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Central  pointed  coiidiiiflor  to  it.  He  placed  a  ribbon  that  was 
Phemimcn;..  „Q(  quite  dry  under  another  that  was  well  dried  at  the 
♦  fire,  upon  a  Imooth  plain  j  and  when  he  had  given 
them  the  ufual  fridiou  with  his  ruler,  he  found,  that 
in  what  manner  loever  they  were  removed  from  the 
plain,  the  upper  one  was  negatively  and  the  louver 
one  pofitively  eleftrificd,— If  both  ribbons  were  black, 
all  thefe  experiments  fucceeded  in  the  fame  manner  as 
with  the  \vhite.  If,  inllead  of  the  ivory  ruler,  he 
made  ufe  of  any  ikin,  or  a  piece  of  imooth  glafs,  the 
event  ^vas  the  fame  ;  but  if  he  made  ufe  of  a  ftick  of 
fulphur,  the  eledricities  were  in  all  cafes  the  reverfe  of 
what  they  had  been  before  the  ribbons  were  rubbed,  ha- 
ving always  acquired  the  pofitive  cletlricity.  When 
he  rubbed  them  with  paper  either  gilt  or  not  gilt,  the 
refults  were  uncertain.  When  the  ribbons  were  wrap- 
ped in  paper  gilt  or  not  gilt,  and  the  friftion  was  made 
upon  the  paper  laid  on  the  plain  above  mentioned,  the 
ribbons  acquired  both  of  them  the  negative  cleftrici- 
ty.  If  the  ribbons  were  one  black  and  the  other 
white,  whichever  of  them  was  laid  uppermoft,  and  in 
ivhatever  manner  the  fritlion  was  made,  the  black  ge- 
nerally acquired  the  negative  and  the  ivhite  the  pofitive 
eleftricity. 

He  alfo  obferved,  that  when  the  texture  of  the  up- 
per piece  of  filk  was  loofe,  yielding,  and  retiform  like 
that  of  a  flocking,  fo  that  it  could  move  and  be  rub- 
bed againft  the  lower  one,  and  the  rubber  was  of  iuch 
a  nature  as  could  communicate  but  little  electricity  to 
glafs,  the  eleftricity  which  the  upper  piece  of  filk  ac- 
quired did  not  depend  upon  the  rubber,  but  upon 
the  body  on  which  it  was  laid.  In  this  cafe,  the  black 
was  always  negative  and  the  white  pofitive.  But 
ivhen  the  filk  was  hard,  rigid,  and  of  a  clofe  tex- 
ture, and  the  rubber  of  fuch  a  nature  as  would  have 
Imparted  a  great  degree  of  eleclriclty  to  glafs,  the 
eleftricity  of  the  upper  piece  depended  on  the  rub- 
ber. Thus,  a  white  filk  flocking  rubbed  ^uth  gilt 
paper  upon  glafs  became  negatively,  and  the  glafs  po- 
fitively, eleftrified.  But  if  a  piece  of  filk  of  a  firmer 
texture  was  laid  upon  a  plate  of  glafs,  it  was  nhvaijs 
eledlrified  pofitively,  and  the  glafs  negatively,  if  it  was 
rubbed  with  fulphur,  and  for  the  moft  part  if  it  was 
rubbed  ivith  gilt  paper. 

If  an  clefirified  ribbon  was  brought  near  an  infulated 
plate  of  lead,  it  was  attracted,  but  very  feebly.  On 
bringing  the  finger  near  the  lead,  a  fpark  \vas  obferved 
ietvveen  them,  the  ribbon  was  vigoroufly  attracted, 
and  both  together  iho-ived  no  figns  of  eledricity.  On 
the  feparation  of  the  ribbon,  they  were  again  electri- 
fied, and  a  fpark  was  perceived  between  the  plate  and 
the  finger. 

When  a  number  of  ribbons  of  the  fame  colour  ^vere 
laid  upon  a  fmooth  conducting  fubflance,  and  the  ruler 
%vas  drawn  over  them,  he  found,  that  ivhen  they  were 
taken  up  fingly,  each  of  them  gave  fparks  at  the  place 
where  it  ivas  feparated  from  the  other,  as  did  alfo  the 
laft  one  with  the  conduftor  ;  and  all  of  them  ivere  ne- 
gatively eledlrified.  If  they  were  all  taken  from  the 
plate  together,  they  cohered  in  one  mafs,  which  was 
negatively  eleftrified  on  both  fides.  If  they  were  laid 
upon  the  rough  conduiftor,  and  then  feparated  llnglv, 
bcginnijig  with  the  lowermofl,  fparks  appeared  as  be- 
fore, but  all  the  ribbons  were  eleflrified  pofitively,  ex- 
cept the  uppermoft. — If  they  received  the  fri<ilion  upon 
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the  rough  coiidudor,  and  were  all  Liken  up  at  oncf ,    Gontral 
all  the  intermediate  ribbons  acquired  the  electricity,  ei-  Pi"^"-""t'iit' 
tiler  of  the  highell  or  lowefl,  according  as  the  fcpa-         * 
ration  was  begun  with  the   liighelt   or  tlic-  lowefl.      If 
two  ribbons  were  feparated  from  ilie  bundle  at  the  fame 
time,  they  clung  together,  and  in  that  Hate  Ihowcd  no 
figii  of  cleftricity,  as   one  of  them  alone  would  have 
done.  When  they  were  feparated,  the  outcrinofl  one  had 
acquired  an  electricity  oppolitc  to  that  of  the  bundle,  but 
much  weaker. 

A  number  of  ribbons  were  placed  upon  a  plate  of 
metal  to  ivhich  cledricity  was  communicated  by  means 
of  a  glafs  globe,  and  a  pointed  conduftor  held  to  the 
other  fide  of  the  ribbons.  Tlie  confequence  was,  that 
all  of  them  became  pofTelTed  of  the  electricity  oppo- 
fite  to  that  of  the  plate,  or  of  the  fame,  accord- 
ing as  they  were  taken  off ;  except  the  moll  remote, 
which  always  kept  an  electricity  oppofite  to  that  of  the 
plate  *.  ^  Mem  tf 
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1 .  When  a  fingle  leaf  of  writing  paper,  after  being  Experi- 

warmed,  is  laid  on  a  table,  and  rubbed  brifkly  with  a""^"'''°" 
piece  of  caoutchouc,  (elaltic  gum  or  India  rubber)  ItP^P'"^" 
becomes  ftrongly  eletlrical  ;  on  attempting  to  remove 
it  from  the  table,  it  is  found  to  adhere  as  if  It  were  be- 
fmearcd  vrith  forae  gluey  fubflance  ;  and  if,  before  it  is 
quite  feparated,  it  be  futfered  to  return  to  the  table,  it 
will  tly  back  with  confiderable  force,  and  will  adhere  al- 
moft  as  flrongly  as  at  firll. 

2.  On  feparating  it  from  the  table  Immediately  after  t 
rubbing,  it  will  be   ftrongly  attrafted   by  the   table  or 

any  fubflance  prefented  to  it,  and  remain  in  contafl  for 
a  confiderable  time. 

3.  When  the  knuckle  is  prefented  to  the  paper  on  its 
being  firfl  taken  from  the  table,  a  fnapping  nolle  is  heard, 
which  is  more  perceptible  if  the  knuckle  be  made  to  pafs 
fucceffively  over  difl'erent  parts  of  the  paper.  If  this  ex- 
periment is  made  in  the  dark,  fparks  will  be  feen  to  ac- 
company the  fnapping  noife. 

4.  On  employing  a  double  piece,  or  two  pieces  of 
paper,  thefe  appearances  will  be  increaftd.  On  at- 
tempting to  feparate  the  two  pieces  of  paper,  they  are 
found  to  adhere  flrongly  together,  and  their  leparalion 
is  accompanied  with  a  crackling  noife,  finillar  to  that 
produced  by  the  application  of  the  knuckle  but  not  fi) 
loud.  When  quite  feparated,  on  being  brought  again 
ivithin  fome  inches  of  each  other  they  are  ftrongly  and 
mutually  attraCled,  and  if,  while  feparated,  one  of  them 
be  held  between  the  other  and  fome  contiguous  fub- 
flance, it  will  be  alternately  attracted  by  that  fubflance, 
and  the  other  piece,  according  as  it  is  nearer  the  one  or 
the  other. 

5.  Placing  a  piece  of  clean  new  flannel  between  the 
paper  and  the  table,  or  between  the  folds  of  the  paper, 
does  not  appear  to  dimir.ifli  the  eledlrical  appearances 
produced  •,  but  rubbing  the  paper  with  flannel  produces 
no  remarkable  figns  of  clcflnclty. 

6.  It  is  not  necellary  that  the  paper  be  rubbed  on  a 
table  to  produce  thefe  appearances  •,  a  book  will  anfwcr 
as  well,  but  with  this  difference,  that  if  the  bo:>k  be  in 
boards,  the  paper  will  produce  no  cracl;ling  when  the 
knuckle  is  applied  to  it ;  but  when  the  paper  is  double, 
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General    the  feparation  of  the  folds  will  be  attended   with  the 
Flienomena.  f;;i,^e  crackling  as  before ;  whereas  ^vhen  the   book  is 
'  bound  in  leather,   a  fingle  (heet  w'hen  rubbed  will  pro- 

duce the  crackling  on  the  application  of  the  knuckle, 
%vhile  the  double  piece  will  produce  it  only  when  its 
folds  are  feparated.  The  adhefion  of  the  paper  to  the 
books  is  in  both  cafes  much  flightcr  than  its  adhefion  to 
the  table,  and  in  the  cafe  of  the  book  in  boards  it  is 
Icarcely  perceptible. 

7.  White  paper  of  all  kinds  feems  capable  of  produ- 
cing thefe  appearances,  when  rubbed  with  caoutchouc  ; 
but  blotting  paper  whether  white  or  red  produces  them 
in  a  very  inferior  degree,  probably  on  account  of  the 
w  eaknefs  of  its  teiture  not  allowing  it  to  be  rubbed  with 
fufficient  force. 

In  general,  the  ftouter  the  texture  of  the  paper,  the 
flronger  will  be  the  fparks  and  the  attraSion. 

8.  Paper  does  not  appear  to  retain  its  eleftricity  for 
any  great  length  of  time  ;  in  general,  it  ceafes  to  (how 
any  remarkable  figns  of  electric  power  about  10  or  Ij 
minutes  after  being  excited. 

9.  Other  fubllances  befides  caoutchauc  may  be  em- 
ployed as  rubbers  for  the  excitation  of  paper,  efpe- 
cially  the  dry  hand,  but  none  fucceed  fo  well  as  caout- 
chouc. 

The  electric  property  of  paper  was  firft  difcovered  by 
Mr  Grey.  The  paper  employed  by  him  was  the  kind 
called  white  prejfing  paper,  which  is  of  the  fame  nature 
with  card  paper.  Not  only  did  this  paper,  when  made 
as  hot  as  his  fingers  could  bear,  produce  a  light  ^vhen 
drawn  bri{kly  through  his  fingers  j  but  when  his  fingers 
were  held  near  it,  a  light  iffued  from  them  alfo,  attend- 
*  ^h'll.        ed  with  a  crackling  noife  *. 

Iran/  Air. 

■""■s-  Chap.  IV.  Phenomena  produced  by  the  Tourmalin. 

Tourmalin  The  eleflrical  power  of  this  ftone,  fo  far  at  leaft  as 
the  lyncuri-  refpefts  its  attra£lion  of  light  bodies,  was  known  to  the 
urn  of  the  ancients  •,  as  Theophraftus  fpeaks  of  a  ftone  by  him 
ancients.  called  hjncurium,  which  agrees  in  all  refpecls  with  the 
tourmalin,  and  which  he  fays  attra£led  ftraws,  allies, 
and  even  fmall  cuttings  of  iron  and  copper. 

Nothing  more  feems  to  have  been  kno\\-n  of  this  ftone 
till  the  year  1756,  when  M.  ^pinus  made  a  fet  of  ex- 
periments on  this  ftone,  which  were  printed  in  the  Hi- 
ftory  of  the  Academy  of  Sciences  and  Belles  Lettres  of 
Berlin  for  that  year. 

In  1738,  the  due  de  Noya,  in  conjunftion  with  M. 
Daubenton  and  Adamfon  made  fome  experiments  on 
the  tourmalin,  but  they  do  not  ieem  to  have  been  fo  ac- 
curate as  thofe  of  M.  ^pinus. 

Soon  after  this  ftone  was  introduced  to  the  notice  of 
the  Englilh,  by  Dr  Heberden,  who  procured  from  Hol- 
lan.d  feveral,  with  which  ^pinus's  experiments  were 
repeated  by  MetTrs  Wilfon  and  Canton. 

But  the  moft  complete  feries  of  experiments  on  the 
tourmalin  ^vere  made  by  Dr  Prieftley,  and  of  thefe  we 
fhall  here  give  a  detailed  account,  as  they  compiife 
nearly  all  that  is  known  on  the  fubjeft. 


Experi- 
ments by 
jEpiniis; 


22 
by  the  due 
Be  Noya ; 


13 
Mr  Canton 

Dr  Pried- 
ley. 


1.  To  afcertain  the  kind  of  eleflrichy  produced,  he    General 
had   always  at   hand  a  ftand  of  baked  wood  with  four^'"^''"'"^"*' 
arms  projefting  from  it.     Three  of  thefe  were  of  glafs,         " 
having   threads   of  fine  filk  as  it  conies  from  the  worm 
faftened  to  them,  and  at  the  end  of  each  thread  a  fmall 

piece  of  down.  From  the  other  arm  hung  a  fine  thread 
about  9  or  10  inches  long,  while  a  brajs  arm  fulpend- 
ed  a  pair  of  pith-balls.  At  the  other  extremity  of 
this  arm,  which  was  pointed,  a  jar  could  be  placed,  to 
receive  the  eledlricity,  and  by  the  repulfive  power  of 
it  keep  the  balls  equally  diverging  with  politive  or  ne- 
gative eleftricity  ;  or  fometimes  he  fufpended  the  balls 
in  an  uninfulated  ilate  within  the  influence  of  large 
charged  jars :  and  laftly,  he  had  always  a  fine  thread  of 
trial  at  hand,  by  which  he  could  difcover  whether  the 
ftone  was  eletlrical  or  not  before  he  began  his  experi- 
ments (e). 

2.  Before  he  began  any  experiments  on  the  ftone, 
alto,  he  never  failed  to  try  how  long  the  fine  tlireads, 
which  he  uled  as  eleflrometers,  would  retain  their  vir- 
tue ;  and  found  this  to  be  various  in  various  cafes. 
When  the  threads  would  retain  their  eleftric  virtue  for 
a  few  minutes,  he  preferred  them  ;  but  \vhen  this  ivas 
not  the  cafe,  he  had  recourle  to  the  feathers,  which 
never  failed  to  retain  it  for  feveral  hours.  They  might 
be  touched  without  any  fenfible  lofs  of  power,  though 
they  received  their  virtue  very  flowly.  In  the  experi- 
ments now  to  be  related,  he  made  ufe  of  Dr  Heber- 
den's  large  tourmalin,  xvliofe  convex  fide  became  po- 
fitive  and  the  flat  fide  negative  in  cooling ;  and  in  all 
of  them,  when  the  pofitive  or  negative  fide  of  the  tour- 
malin is  mentioned,  it  is  to  be  underftood  that  which 
is  pofitive  or  negative  in  cooling. 

3.  From  Mr  Wilcke's  experiments  on  the  produc- 
tion of  fpoutaneous  eleftricity,  by  melting  one  fiib- 
ilance  within  another,  he  firft  conjectured  that  the 
tourmalin  might  collecl  its  eleflricity  from  the  neigh- 
bouring air :  To  determine  which  the  following  experi- 
ment ^vas  made.  Part  of  a  pane  of  glafs  was  laid  oa 
the  ftandard  bar  of  an  excellent  pyrometer,  and  upon 
that  glafs  the  tourmalin  was  placed.  This  bar  was 
heated  by  a  fpirit  lamp,  fo  that  the  increafe  or  de- 
creafe  of  heat  in  the  tourmalin  could  thus  he  ex;iclly 
determined.  In  this  fituation  he  obferved,  that  when- 
ever he  examined  the  tourmalin,  the  glais  had  acquired 
an  eleftricity  contrary  to  that  fide  of  the  ftone  which 
lay  upon  it,  and  equally  ftrong  with  it.  If,  for  ex- 
ample, the  flat  fide  of  the  ftone  had  been  pretjnted  to  a 
feather  eledrified  pofitively,  as  the  heat  was  increa- 
fing,  it  would  repel  it  at  the  diftance  of  about  two  inch- 
es, and  the  glafs  would  attraft  it  at  the  fame  or  a 
greater  diftance  ;  and  when  the  heat  was  decreafing, 
the  ftone  would  attraft,  and  the  glafs  repel  it  at  the 
diftance  of  four  or  five  inches.  The  cafe  was  the  fame 
whichever  of  the  fides  was  prefented,  as  well  as  when 
a  ftiilling  was  faftened  with  fealing-wax  upon  the  glafs; 
the  electricity  both  of  the  ihilling  and  glafs  being  al- 
ways oppofite  to  that  of  the  ftone.  W^hen  it  came  to 
the  turn,  the  eleftricity  was  very  quickly  reverfed  ■■,  f» 

that 


(e^  Dr  Prieftley's  method  will  be  better  underftood,  after  the  reader  has  penifed  Chap.  I,  III.  and  XIILof 
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General  that  in  lefs  than  a  minute  the  clecJlricity  uould  be  con- 
Pheiomem-trary  to  what  it  was  bi-forc.  In  fome  cafes,  how- 
'  ever,  \'u.  where  the  convex  luiface  of  the  tourmalin 
was  laid  upon  the  glafs  or  fhilling,  both  of  thefe  be- 
came pofitive  as  well  as  the  llone.  This  he  fuppofed 
to  be  owing  to  the  rtone  touching  the  furfacc  on  which 
it  lay  only  in  a  few  points,  and  that  its  eleclricity  was 
coUeiled  from  the  air  ;  whicli  fuppoiition  was  verified  : 
for,  getting  a  mould  of  Paris  plaller  made  for  the  tour- 
malin, and  heating  it  in  the  mould,  fartened  to  a  flip 
of  glals,  he  always  found  the  mould  and  glals  poflefl'ed 
of  an  cleftricity  contrary  to  that  of  the  llone,  and  e- 
qually  llrong  with  it.  During  the  time  of  cooling,  the 
mould  feemed  to  be  fometimes  more  ftrongly  negative 
than  the  ftone  was  pofitive ;  for  once,  when  the  ftone 
repelled  the  thread  at  the  dilfance  of  three  inches,  the 
mould  attracted  it  at  the  diftance  of  near  fix. 

4.  On  fubrtituting  another  tourmalin  inflead  of  the 
piece  of  glafs  ;  it  was  obferved,  that  when -one  of  the 
tourmalins  was  heated,  both  of  them  were  eledlrified 
as  much  as  the  tourmalin  and  glals  had  been.  If  the 
negative  fide  of  a  hot  tourmalin  was  laid  upon  the  ne- 
gative fide  of  a  cold  one,  the  latter  became  pofitive,  as 
would  have  been  the  cafe  with  a  piece  of  glafs.  On 
heating  both  the  tourmalins,  though  fattened  together 
by  cement,  they  acquired  the  fame  power  that  they 
would  have  done  in  the  open  air. 

5.  As  the  tourmalins  could  not  in  this  cafe  touch  in 
a  fufficient  number  of  points,  it  was  now  thought  pro- 
per to  vary  the  experiment  by  cooling  the  tourmalin 
in  contaft  with  fealing-wax,  ivhich  would  fit  it  with 
the  utmofi:  exaftnefs.  On  turning  the  ftone,  when  cold, 
out  of  its  waxen  ceU,  it  was  found  pofitive,  and  the 
wax  negative  5  the  eledfricity  of  the  ftone  being  thus 
contrary  to  what  would  have  happened  in  the  open  air. 
The  other  fide,  which  was  not  in  contaft  with  the 
wax,  acquired  the  fame  eleftricity  that  it  would  have 
done  though  the  ftone  had  been  heated  in  the  open 
air  j  fo  that  both  fides  now  became  pofitive.  In  like 
manner  the  pofitive  fide  of  the  ftone,  on  being  cooled 
in  wax,  became  negative. 

6.  On  attempting  to  afcertain  the  ftate  of  the  dif- 
ferent fides  of  the  tourmalin  during  the  time  it  was 
heating  in  wax,  many  difficulties  occurred.  It  was 
{iound  impoflible  in  thefe  cafes  to  know  exadlly  when 
the  ftone  begins  to  cool  ;  befides,  that  in  this  me- 
thod of  treatment  it  muft  neceifarily  be  fome  time  in 
the  open  air  before  it  can  be  prefented  to  the  elec- 
trometer ;  and  the  eleftricity  of  the  fides  in  heating 
is  by  no  means  fo  remarkable  as  in  cooling.  In  tiie 
experiments  made  with  the  tourmalin,  when  its  pofitive 
iide  was  buried  in  wax,  it  was  generally  found  nega- 
tive, though  once  or  twice  it  feemed  to  be  pofitive. 
On  cooling  it  in  quickfilver  contained  in  a  china  cup, 
it  always  came  out  pofitive,  and  left  the  quickfilver 
negative  •,  but  this  effeft  could  not  be  concluded  to  be 
the  confequence  of  applying  the  one  to  the  other,  be- 
caufe  it  is  almoft  impolTible  to  touch  quickfilver  with- 
out fome  degree  of  friftion,  which  never  fails  to  make 
both  fides  ftrongly  pofitive  though  it  be  quite  cold, 
and  efpecially  if  the  ftone  be  dipped  deep  into  it.  At 
laft,  fuppofing  that  the  ftone  would  not  be  apt  to  re- 
ceive any  fridion  by  fimple  preflure  againft  the  palm 
of  the  hand,  he  was  induced  to  itiake  the  experi- 
ment, and  found  it  fully  to  anfwer  bis  expeftations ; 


for  thus,  each  fide  of  the  ftone  was  afftf\ed  in  a  man-    Oi-nrral 
ncr  direftly  contrary  to  what  would  have  happened  in^^"-'"°"""^ 
the  open  air.  ' 

7.  Faftening  the  convex  fide  of  the  large  toumtaliri 
to  the  end  of  a  ftick  of  Italing-wax,  and  prelTing  it 
againft  the  pabn  of  the  hand,  it  acquired  a  ftrong  ne- 
gative eleclricity,  contrary  to  what  would  have  hap- 
pened in  the  open  air.  Thus  it  continued  till  it  had 
acquired  all  the  power  it  could  receive  by  means  of  the 
heat  of  the  hand  ;  after  which  it  began  to  decreafc, 
though  it  continued  fenfibly  negative  to  the  very 
laft.  On  allowing  the  ftone  to  cool  in  the  open  air, 
its  negative  power  conftantly  increafed  till  it  became 
quite  cold. 

8.  On  heating  the  fime  flat  fide  by  means  of  a  hot 
poker  held  near  it,  and  then  jull  touchinj;  it  with  the 
palm  of  the  hand  when  fo  hot  that  it  could  not  be  borne 
for  any  length  of  time,  it  became  pofitive.  Letting 
it  cool  in  the  air  it  became  negative,  and  on  touch- 
ing it  again  with  the  hand  it  became  pofitive;  and  thus- 
It  nught  be  made  alternately  pofitive  and  negative  for 
a  confiderable  time.  At  lall,  when  it  became  fo  cool 
that  the  hand  could  bear  it,  it  acquired  a  ftrong  pofi- 
tive eleclricity,  which  continued  till  It  came  to  the  fame 
degree  of  heat. 

9.  The  wax  was  removed  from  the  convex,  and  faf- 
tened  to  the  flat  fide  of  the  ftone  ;  in  which  circum- 
ftances  it  became  weakly  pofitive  after  receiving  all  the 
heat  the  hand  could  give  it.  On  letting  it  cool  in  the' 
open  air  it  grew  more  ftrongly  pofitive,  and  continued' 
fo  till  it  was  quite  cold  ;  and  thus  the  lame  fide  became 
pofitive  both  with  heating  and  cooling. 

I  o.  On  heating  the  convex  fide  by  means  of  a  poker, 
and  preffing  it  againft  the  palm  of  the  hand  as  foon  as 
it  could  be  borne,  it  became  pretty  ftrongly  negative  ; 
though  it  is  extremely  difficult  to  procure  any  appear- 
ance of  negative  eleftricity  from  this  fide  ;  and  care 
muft  be  taken  that  a  flight  attraflion  of  the  electrified 
feather,  by  a  body  not  electrified,  be  not  miftaken  for 
negative  eleflricity. 

II.  On  covering  the  tourmalin  when  hot  with  oil 
and  tallow,  no  new  appearances  were  produced  ;  nor 
did  the  heating  of  it  in  boiling  oil  produce  any  other 
efltft  than  leffening  the  eleclricity  a  little  ;  and  the 
event  was  the  fame  when  the  tourmalin  was  covered  with 
cement  made  of  bees-wax  and  turpentine.  On  making 
a  fmall  tourmalin  very  hot,  and  dropjiing  melted  feal- 
ing-wax upon  it,  fo  as  to  cover  it  all  over  to  the  thick- 
nefs  of  a  crown  piece,  it  was  found  to  aft  through  thij 
coating  nearly,  if  not  quite,  as  well  as  if  it  had  been  ex- 
pofed  to  the  open  air.  Thus  a  pretty  deception  may 
be  made  :  for  if  a  tourmalin  be  inclofed  in  a  ftick  of  wax, 
the  latter  will  feem  to  have  acquired  the  properties  of 
the  ftone. 

I  2.  On  letting  the  ftone  cool  in  the  vacuum  of  an 
air-pump,  its  virtue  feemed  to  be  diminiffied  about  one 
half,  owing  no  doubt  to  the  vacuum  not  being  fulh- 
ciently  perfeft. 

13.  On  fixing  a  thin  piece  of  glafs  oppofite  and  pa- 
rallel to  the  flat  fide  of  the  tourmalin,  and  about  a  quar- 
ter of  an  inch  diftance  from  it,  in  an  exhaufted  re- 
ceiver, the  glafs  was  fo  flightly  eleelrified,  that  it: 
could  not  be  diftinguiflied  whether  it  was  pofitive  or 
negative. 

JS-  On  laying  the  ftone  wpon  the  ftandaid  bar  c^^ 
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^  General  the  pyrometer,  and  communicating  the  heat  to  it  by 
Phenomena  ^eans  of  a  ipirit  lamp,  it  was  extremely  dilHcult  to 
determine  the  nature  of  the  clcftricity  wliile  the  heat 
was  increafing  to  70"  j  during  which  time  the  index  of 
the  pyrometer  moved  about  one  7200th  part  of  an  inch. 
But  if  the  ftone  was  taken  off  the  bar,  and  an  eletlri- 
fied  thread  or  feather  prefented  to  that  fide  which  had 
lain  next  it,  the  convex  fide  was  always  negative,  and 
the  flat  one  pofitive. 

14.  To  determine  what  would  be  the  cfFeft  of  keep- 
ing the  tourmahn  in  the  very  fame  degree  of  heat  for  a 
confiderable  time  together,  it  was  laid  upon  the  middle 
of  the  bar,  to  which  heat  was  communicated  by  Uvo 
ipirit  lamps,  one  at  each  extremity  ;  and  making  the 
index  move  45  degrees,  it  was  kept  in  the  fame  degree 
for  half  an  hour  without  the  leaf!  fenfible  variation ;  and 
it  was  obferved,  that  the  upper  fide,  ivhich  happened 
to  be  the  convex  one,  was  always  eleftrified  in  a  fmall 
degree,  attrafting  a  fine  thread  at  the  diftance  of  about 
a  quarter  of  an  inch.  If  in  that  time  it  was  taken  oiF 
the  bar,  though  ever  fo  quick,  and  an  eleftrified  feather 
prefented  to  it,  the  flat  fide,  which  lay  upon  the  bar, 
was  negative,  and  the  upper  fide  very  llightly  pofitive, 
which  appeared  only  by  its  not  attracting  the  feather. 
On  putting  a  piece  of  glafs  between  the  ftone  and  ftan- 
dard  bar,  keeping  it  likewile  in  the  fame  degree  of  heat, 
and  for  the  fame  fpace  of  time  as  before,  the  refult  ^vas 
the  fame ;  the  glafs  was  flightly  eleftrified,  and  of  a  kind 
oppofite  to  that  of  the  ftone  itfelf.  To  avoid  the  in- 
convenience of  making  one  fide  of  the  ftone  hotter  than 
another,  which  neceffarily  took  place  when  it  was  heat- 
ed on  the  pyrometer,  the  folloiving  method  was  ufed. 
By  means  of  two  rough  places  which  happened  to  be 
in  the  ftone,  it  was  tied  with  a  filk  thread  which 
touched  only  the  extreme  edge  of  it  ;  and  thus  being 
perfedly  infulated,  it  might  be  held  at  any  diftance  from 
a  candle,  and  heated  to  what  degree  was  thought 
neceflary  ;  while,  by  twifting  the  ftring,  it  was  made 
to  prefent  its  fides  alternately,  and  thus  the  heat  was 
rendered  very  equal  in  both.  After  being  made  in 
this  manner  fo  hot  that  the  hand  could  fcarce  bear  it, 
it  was  kept  in  that  fituation  for  a  quarter  of  an  hour. 
Then,  with  a  bundle  of  fine  thread  held  for  fome  time 
before  in  the  fame  heat,  the  electricity  which  it  had 
acquired  by  heating  was  taken  off,  and  it  was  found 
to  acquire  very  little,  if  any  ;  whence  appeared  the 
juftnefs  of  an  obfervation  of  Mr  Canton's,  that  it  is 
the  change  of  heat,  and  not  the  degree  of  it,  that  pro- 
duces the  eleftric  property  of  this  ftone. 

15.  On  heating  the  ftone  fuddenly,  it  may  fometimes 
be  handled  and  preffed  %vilh  the  fingers  feveral  times 
before  any  change  takes  place  in  the  eleftricity  which 
it  acquires  by  heating,  though  it  begins  to  cool  the 
moment  it  is  removed  hom  the  fire.  In  this  cafe, 
however,  the  ftone  muft  be  heated  only  to  a  fmall  de- 
cree. When  the  heat  is  three  or  four  times  as  great 
as  is  fufficient  to  change  the  electricity  of  the  two  fides, 
the  virtue  of  the  ftone  is  the  ftrongeit,  and  appears  to 
be  fo  when  it  is  tried  in  the  very  neighbourhood  of  the 
fire.  In  the  very  centre  of  the  fire  the  ftone  never 
fills  to  cover  itfelf  with  afties  attrafted  to  it  from  every 
quarter  ;  whence  it  acquired  Its  name  in  Dutch. 

16.  The  tourmalin  often  changes  its  eletlricity  very 
slowly  ;  and  that  which  it  acquires  in  cooHng  never 
^!s  to  remain  many  houis  upon  it  with  very  little  ^i- 
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niinution.  It  is  even  poftible,  that  in  forue  cafes  the  Oentral 
elei^triclty  acquired  by  heating  may  be  fo  ftroiig  as  to  P''^^°"""'»- 
overpower  that  which  is  acqiured  by  boiling  -,  fo  that 
both  fides  may  lho\v  the  fame  power  in  the  ivliole  ope- 
ration. "  I  am  very  certain  (fays  the  Doftor),  that  in 
my  hands  both  the  fides  of  Dr  Heberden's  large  tourma- 
lin have  frequently  been  pofitive  for  feveral  hours  toge- 
ther, without  any  appearance  of  eitlier  of  them  having 
been  negative  at  all.  At  this  time  I  generally  heated 
the  tourmalin,  by  prefenting  each  fide  alternately  toared 
hot  poker,  or  a  piece  of  hot  glafs,  held  at  the  diftance 
of  about  half  an  inch,  and  fometimes  I  held  it  in  the 
focus  of  a  burning  mirror  j  but  I  havfe  (Ince  found  the 
fame  appearance  when  I  heated  it  in  the  middle  of  an 
iron  hoop  made  red  hot.  The  ftone  in  all  thefe  cafes 
was  faftened  by  its  edge  to  a  ftick  of  fealing-wax.  This 
appearance  I  have  oblerved  to  happen  the  ofteneil  when 
the  iron  hoop  has  been  exceedingly  hot,  ib  that  the 
outfide  of  the  ftone  muft  have  been  heated  fome  time 
before  the  infide  ;  and  alfo  I  think  there  is  the  greateft 
chance  of  producing  this  appearance,  when  the  convex 
fide  of  the  ifone  is  made  the  hotter  of  the  two.  When 
I  heat  the  large  tourmalin  in  this  manner,  I  feldom  fail 
to  make  both  fides  of  the  ftone  pofitive  till  it  be  about 
blood-warm.  I  then  generally  obferve  a  ragged  part 
of  the  flat  fide  towards  one  end  of  the  ftone  become 
negative  firlf,  and  by  degrees  the  reft  of  the  flat  fide  ; 
but  very  often  one  part  of  the  flat  fide  will,  in  this 
method  of  treatment,  be  ftrongly  pofitive  half  an  hour 
after  the  other  part  is  become  negative  *. 


*  Pricflty, 
HiJI.  EUa. 

Chap.  V.  Phenomena  produced  by  excited fulphur .   ie(5t.  u. 


Sulphur  is  one  of  thofe  eleftrics  which  may  be  made  Experi- 
to  exhibit   eleClrical  appearances  by  being   melted  and  ments  on 
fuffered  to  cool  again.     Dr  Gilbert  had  ihou-n  that  ful-  ^''P^l^'.J  ""^ 
phur  might  be  rendered  eleClric  by  friClion;  but  the  firft 
perfon   who   demonftrated  its   excitability  by  melting, 
was  Mr  Wilcke,  of  Roftoch  in   Lower   Saxony,  who 
firft  called  this  fponlaneous  eleclricity. 

He  melted  fome  crude  fulphur  in  an  earthen  veflel, 
and  left  it  to  cool  after  placing  the  veflel  on  a  conduc- 
ing fubftance.  On  taking  out  the  fulphur  \vhen  cool, 
he  found  it  ftrongly  elcrtrical,  but  this  was  not  the 
cafe  when  the  veflel  was  placed  on  an  eleflric. 

He  then  melted  fulphur  in  glafs  veflTels,  and  found 
that  both  the  glafs  and  the  faiphur  became  ele£lrica!, 
but  the  former  acquired  a  pofitive,  and  the  latter  a  ne- 
gative eleftricity.  When  glafs  vefiels  were  employed,  it 
did  not  matter  whether  they  were  placed  on-  eleftrics 
or  conductors,  except  that  the  electricity  produced,  was 
ftronger  in  the  former  cafe,  and  ftill  Itronger  when  the 
glafs  was  coated  with  fome  metallic  fubllance.  I'he 
eleClricity  of  the  fulphur  was  not  produced  till  it  began 
to  contract,  and  was  the  ftrongeft  when  the  greateft  de- 
gree of  contraction  had  taken  place.  The  eleClricity  of 
the  glafs  was  always  weakeft  when  that  of  tiie  fulphur 
was  ftrongeit,  and  x\\e  formef  was  the  ftrongeit  poflible 
when  the  fulphur  was  itiaken  out  before  it  had  begun 
to  contract. 

He  found  that  %vhen  melted  fulphur  was  poured  into 
velTels  of  rough  glafs,  or  into  hollowed  cakes  of  fulphur, 
no  eleCtricity  was  produced. 

Mr  Wilcke  alio  made  experiments  of  the  fame  kind 
with   jnslted   lealing-wxix,    and  fovmd   that   4vhen  this 
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Genfral  was  Ifft  to  cool  in  vcflcls  of  fmooth  glafs  or  of  wood, 
pheiH'inena.jjjg  realing-:vax  acquired  a  negative,  and  tVie  glals  or 
'  j^ .  wood  a  politive  elcclvicity  ;  hut  when  it  was  cooled  in 
cups  of  fuli'liur,  the  fealing-wax  became  eleflrified  pofi- 
tively,  and  the  fulphur  negatively  f . 

yEpinus  made  fome  experiments  on  melted  fulpliur 
which  he  cooled  in  metal  cups.  On  examining  them 
after  the  fulphur  was  cold,  he  found  that  while  the 
fjlphur  remained  in  the  cups,  neither  of  them  lliowcd 
any  figns  of  cleclricity  ;  but  the  moment  they  were  fe- 
parated,  both  appeared  llrongly  eleSvical.  The  marks 
of  elertricity  difappeared  however  on  replacing  the  ful- 
phiu  in  the  cups,  and  returned  on  their  being  again  fe- 
parated.  When  feparated,  the  fulphur  was  eleflrified 
pofitively,  and  the  cups  negatively  j  but  if,  before  re- 
placing the  fulphur  in  the  cups,  the  eleftricity  of  either 
was  taken  off,  the  fulphur  and  cups  when  togetlicr, 
would  fliow  figns  of  that  eledricity  that  had  not  been 
taken  off  %• 

It  mud  be  remarked  here  that  though  the  cleclricity  of 
the  fulphur,  fealing-wax,  &c.  in  the  above  experiments 
appears  to  be  the  confequence  of  their  cooling  after 
being  melted,  it  is  in  fail:  excited  by  a  degree  of  fric- 
tion « Inch  ihefe  fubftances  undergo  by  their  contraction 
while  cooling  in  the  cups,  or  by  being  touched  with 
the  hand  in  making  the  experiment  ;  for  it  is  found 
that  if  they  are  cooled  under  circumftances  that  pre- 
vent all  friftion,  a  very  fmall  degree  of  which  is  fufli- 
cient  to  excite  thefe  bodif:,  no  eleflricity  is  produced. 
This  appears  from  experiments  made  by  M.  M.  Van 
Marum  and  Van  Trooftwryck,  for  the  purpofe  of  af- 
certaining  this  point,  an  account  of  which  is  contamed 
in  the  33d  volume  of  Rozier's  Journal,  to  which  we 
mull  refer  our  readers. 

The  durability  of  the  eleftric  poiver  In  excited  ful- 
.  phur  is  fo  remarkable,  that  Mr  Grey,  from  fome  expe- 
riments which  he  made  on  this  and  fimilar  iublfances, 
>n  lulphur.  ^^^j  j^j  j^  fappofe  it  perpetual.  In  particular,  he  pour- 
ed melted  fulphur  into  a  conical  drinking  glafs,  and 
when  it  was  cold  he  found,  that  on  taking  off  the  glafs 
the  fulphur  never  failed  to  attraft  light  bodies,  and 
that  in  every  ftate  of  the  atmofphere ;  and  in  fair  weather 
the  glafs  would  alfo  attracl. 

Mr  Henly,  who  repeated  Mr  Grey's  experiments, 
fays,  he  has  never  known  the  fulphur  fail  of  ihowing 
figns  of  eledriclty  on  the  removal  of  the  glafs. 

Although  It  be  true  that  fulphur,  as  well  as  rofin, 
fealing-ivax,  amber,  and  lilk,  retain  the  eleftric  power 
for  a  conliderable  time,  this  Is,  however,  continually 
diminilhing,  and  at  length  difappears  altogether. 

Other  fubilances,  as  well  as  lulphur  and  fealing-wax, 
become  eleftrlcal  by  cooling  after  being  melted.  Mr 
Henly  oblerved  that  chocolate,  when  firit  from  the 
mill,  as  it  cools  In  the  tin  pans  into  which  it  is  re- 
ceived, becomes  ftrongly  eleftrical,  find  retains  this  pro- 
perty for  fome  time  after  being  taken  out  of  the  pans, 
but  lofes  It  by  handling.  If  melted  again,  and  left  to 
cool  as  before,  its  eleftriclty  returns,  though  in  a  lefs 
degree  •,  and  th.us  It  may  be  renewed  once  or  twice,  but 
ftill  in  a  much  Iraaller  degree  than  before.  But  if  be- 
fore pouring  It  into  the  pan.  It  be  well  mixed  with  a 
little  olive  oil,  it  becomes  again  llrongly  eleilrical. 

WTien  a  flick  of  fealinaj-'vax  is  broken  acrofs,  each 
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contiguous,  the  one  pofitively  and  the  other  negative-    G,:neral 

'y  Phrnonidi.'. 

Wlien  wood  that  is  hard  and  pretty  dry,  is  cut  or 
fliavcd,  the  fhavlngs  are  rendered  tleiflrical.     This  faft  Elcflririiy 
was  firll  obferved  by  Mr  William  Wilfon,  who,  fromof  wood, 
a  number  of  experiments,  draws  the  following  conclu-'''''^"'o*' 
fions. 

From  thefe  experiments  it  appears,  that  when  very- 
dry  wood  is  fcraped  ^vith  a  piece  of  window  glafs,  the 
fhavings  are  always  pofitively  cleftrified.  And  if  chip- 
ped with  a  knife,  the  chips  arc  pofitively  elcftrlfied  if 
the  wood  is  hot,  the  edge  of  the  knife  not  very  lliarp, 
and  Uc-gatively  ele(^frilled  If  the  wood  is  quite  cold. 
But  if  the  edge  of  the  knife  is  very  keen,  the  chips 
vvill  be  negatively  eleflrified  whether  the  wood  Is  hot 
or  cold. 

Tlie  greatcrt  number  of  trials  was  made  with  the  in«- 
fulated  knife,  which  was  always  eledlritied  contrarily 
to  the  chips  ;  but  the  furface  of  the  wood  where  the 
chips  were  cut  from  vvas  very  feldom  cleftrified,  and 
when  it  was  it,  was  always  but  weakly  fo,  and  of  the 
fame  denomination  as  that  of  the  weakeft  of  the  other 
two.  Mr  Wilfon  repeatedly  found  that  If  a  piece  of  dry 
and  warm  wood  is  fuddenly  fplit  afunder,  the  ttvo  fur- 
faces  which  were  contiguous  are  eledlrlfied,  one  fide 
pofitlve  and  the  other  negative. 

Powders,  either  of  eletlrics  or  conductors,  are  ren-EIeiflricity 
dered  elei^trlcal  by  dropping  them  on  an  infulated  me- ot  n'lwders. 
tallic  plate. 

The  method,  as  defcrlbed  by  Mr  Cavallo,  is  as  fol- 
lows : 

"  Infidate  a  metal  plate  upon  an  eleftric  fland,  fuch 
as  a  wine  glafs,  and  conneft  with  it  a  cork-ball  eleftro- 
meter  ;  then  the  powder  required  to  be  tried,  being 
held  In  a  fpcon,  or  other  thing,  at  about  fix  inches 
above  the  plate,  is  to  be  let  fall  gradually  upon  it.  In 
this  manner  the  elertricity  acquired  by  the  powder,  be- 
ing communicated  to  the  metal  plate,  and  to  the  elec- 
trometer, is  rendered  manlfetl  by  the  divergence  of  the 
threads  ;  and  its  quality  may  be  afcertained  in  the  ufual 
manner  ;  to  be  hereafter  defcrll^ed. 

"  It  mull  be  obferved,  that  if  the'  powder  is  01  a  con- 
ducing nature,  like  the  amalgam  of  metals,  fand,  &c, 
it  mull  be  held  in  fome  eleiElric  fubflance,  as  a  glafs 
phial,  a  plate  of  fealing-wax,  cr  the  like.  Sometimes 
the  fpoon  that  holds  the  powder  may  be  infulated  ,  in 
which  cafe,  after  the  experiment,  the  fpoon  will  be 
found  pofleffed  of  an  eleclricity  contrary  to  that  of 
the  powder. 

"  In  performing  thefe  experlmeiits.  care  muft  be 
taken  to  render  the  powders,  and  ^vhatevcr  they  are 
held  In,  as  free  from  moiflure  as  poffible  ;  fometimes 
it  being  neceffary  to  make  them  very  warm,  otherivife 
the  experiment  is  apt  to  fail.  The  following  are  the 
particulars  which  have  been  obferved  v.ith  this  method, 
which,  however,  are  neither  numerous,  nor  often  re- 
peated ;  but  they  may  fufflce  to  excite  the  curiofity  of 
thofe  perfons,  who  have  leifure  and  the  oppottunlty  of 
repeating  them  more  at  large  and  in  a  greater  variety. 

"  Powder  of  rofin,  whether  It  be  let  fall  from  paper, 
glafs,  or  a  metal  fpoon,  cleiflrifies  the  plate  llrongly 
negative  ;  the  fpoon,  if  infulated,  remaining  flrongly 
polltlvc.  Flower  of  fulphur  produces  the  fame  effeft, 
but  in  a  little    lefe   degree.     Pounded  glafs,  let  fall 
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from  a  piece  of  paper,  made  dry  and  warm,  eleftrifies 
the  plate  negatively,  but  not  in  fo  flrong  a  degree  as 
rofin.  If  it  be  let  fall  from  a  brafs  cup,  it  eledrifies 
the  plate  pofitively,  but  in  a  very  fmall  degree. 

"  Steel-filings  let  fall  either  from  a  glafs  phial  or 
paper,  eleftrify  the  plate  negatively  ;  but  brafs-filings, 
treated  in  the  fame  manner,  electrify  the  plate  pofitive- 
ly. The  amalgam  of  tin-foil  and  mercury,  gunpowder, 
or  very  fine  emery,  cleftrify  the  plate  negatively,  when 
they  are  let  fall  upon  it  from  a  glafs  phial.  Q^uick- 
filver,  from  a  glafs  phial,  eledlrifies  the  plate  pofitively. 

"  Soot  from  the  chimney,  or  the  ailies  of  common 
pit-coal  mixed  with  fmall  cinders,  eledrify  the  plate 
negatively,  ivhen  let  fall  from  a  piece  of  paper." 

M.  Volta  difcovered,  that  ivhen  water  and  fome 
other  fluids  are  reduced  to  a  ftate  of  vapour,  by 
throwing  the  fluid  on  fome  lighted  coals  placed  in  an 
infulated  crucible,  the  vapour  fliews  figns  of  pofitive 
electricity,  while  the  coals  it  is  leaving  are  negatively 
eledrified  ;  and  hence  it  is  concluded,  that  all  fluids  in 
the  aft  of  evaporation  become  eleftrical,  the  vapour  be- 
ing eleftrlfied  pofitively,  and  the  body  which  it  is 
leaving  negatively  ;  and  again,  that  when  vapour  be- 
comes condenfed  into  a  fluid,  it  becomes  negatively 
eleftrified,  leaving  the  bodies  -ix-ith  which  it  was  lall  in 
contaft  in  a  ftate  of  negative  eleftricity. 

Some  conduftors  arranged  in  certain  ways  will  pro- 
duce eleftrical  appearances  ^vithout  friftion,  or  com- 
munication with  any  eleftric  except  the  air. 

Thus  if  a  plate  of  zinc,  a  plate  of  filver,  or.  of  cop- 
per, and  a  piece  of  woollen  cloth  moiftened  with  fome 


faline  folution,  as  of  muriat  of  ammonia,  be  arranged  in  Eleelrical 
the  order  we  have  mentioned  one  above  another,   they  ^Pl^^^"'"*'. 
^vill    mauifcll   figns  of  eleftricity,   which   will   be  the  ' 

flronger  in  proportion  as  the  fets  of  metal  and  cloth  are 
more  numerous. 

The  fame  appearances  will  be  more  manifefl  if  the 
metallic  plates  joined  together  be  fixed  in  a  trough  at 
fmall  diftances,  while  the  intermediate  fpaces  are  tilled 
with  the  faline  folution. 

As  the  appearances  produced  by  conduftors  arranged 
in  this  way  are  of  a  peculiar  nature,  we  fliall  not  tre^t 
of  them  in  this  article,  but  refer  the  confideration  of 
them  till  we  come  to  Galvanism. 

Under  the  fame  article  will  alfo  be  confidered  the 
eleftrical  phenomena  ivhich  are  produced  by  certain 
animals,  as  the  torpedo,  &c. 

The  glafs  tube  and  the  dry  hand,  mentioned  in  (l), 
conftitute  the  moft  fimple  eleBrical  apparatus  of  which 
the  efTential  parts  are  the  eltBric  and  the  rubber.  But 
for  the  purpofe  of  experiment  it  is  neceflary  to  have  the 
eleftric  of  confiderable  fize,  furniflied  ^vith  fome  pro- 
per fubflance  which  can  always  perform  the  office  of  a 
rubber^  and  fo  firmly  fixed  as  not  to  be  eafily  diflurbed 
from  its  fituation  in  the  courle  of  our  experiment.  We 
(hall  then  have  what  is  called  an  eleBrical  machine. 

As  much  of  the  fuccefs  of  eleftrical  experiments  de- 
pends on  the  proper  conftruftion  and  management  of 
the  machine  and  its  attendant  apparatus,  we  ihall  here 
give  a  pretty  full  account  of  the  ufual  apparatus  be- 
fore we  proceed  in  explaining  the  principles  of  the 
fcience. 


PART  II. 
OF  ELECTRICAL  APPARATUS. 


Chap.  I.    Of  the  ConJlruBton   of  Eleclr'ical    Ma- 
chines. 

Conftvuc-         WE  fhall   firft  lay  down  the  general  principles  on 
tionof  elec-^\.}j;(-h  the  conftruftion  of  an  eleftrical  machine  and  the 
chiLs""'    sdj'^^^^^g  °^  ^^^  feveral  parts  depends;  and  ihall  after- 
wards defcribe  fome  of  the   more  important  machines 
Tvhich  are  now  in  ufe. 

The  principal  parts  in  an  eleftrical  machine  are  the 
eleBric,  the  engine  by  which  it  is  to  be  fet   in   motion, 
-  f         the  rubber,  and  the  prime  conduBor. 
Heilric.  Several  fubflances  have,   at  various   times  been  em- 

ployed as  eleftrics,  as  fulphur  (r),  rojin,  polifhed  glafs, 
and  rough  glafs ;  and  they  have  been  ufed  of  various 
form  as  globes,  fpheroids,  cylinders,  &c.  The  reafon  of 
this  variety  of  form  feems  to  be  that  experience  had  not 
ihown  what  form  was  the  moft  convenient  j  but  the 
different  fubflances  were  employed  for  the  purpofe  of 


producing  a  pofitive  or  negative  eleftricity  as  the  nature 
of  the  experiment  or  the  fancy  of  the  operator  might  re- 
quire. 

But  as  this  purpofe  is  better  anfwered  by  Infulating 
the  rubber,  or  allowing  it  to  communicate  freely  with 
conduftors,  polilhed  glafs  is  almoft  the  only  fubftance 
at  prefent  employed  as  the  eleftric  of  a  machine. 
Globes  of  glafs  are  fometlmes  ufed,  but  the  moft  con- 
venient forms  are  cylhiders  and  plates.  ,g 

The  moft  convenient  fize  for  globes  is  from  nine  to  Cylinder, 
twelve  inches  diameter.  They  are  made  with  one 
neck,  which  is  cemented  to  a  ftrong  brafs  cap,  in  order 
to  adapt  them  to  a  proper  frame.  The  moft  conveni- 
ent cement  for  holding  together  the  parts  of  eleftrical 
apparatus  is  made  by  melting  together,  over  a  gentle 
fire,   two   parts  of  rofin,  two  -of  bees-wax,   and   one  of 

powdered  red  ochre.     This  cement  is  much  better  than^^ 

rofin   alone,     as   it    ferves    the    purpofes   of   infulationglecflrical 
equally  well,   and  is  much   lefs   brittle.     Globes  were  appar»tu». 

formerly 
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(f)  The  firft  perfon  %vho  conftrufted  any  thing  like  an  eleftrical  machine  was  Otto  Guericke,  burgomafter  of 
Magdebourg,  who  lived  In  the  latter  enc)  of  the  1 7th  century.  He  formed  a  globe  of  fulphur  by  melting  this 
fubftance  in  a  glafs  globe,  ivhich  he  then  bVoke  away  from  it,  little  imagining  that  the  ^lafs  itfelf  would  have  an- 
fwcied  his  purpofe  much  better.     Vid,  Experimenta  Magdeburgica. 
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tle^lrical  formerly  much  more  ufed  than  at  prcfent ;  their  great 
Apparatus  a£jy3,^t.,ge  appears  to  be,  that  by  making  the  elcClric 
'  revolve  on  an  axis  nearly  perpendicular,  the  upper  part 
is  more  completely  infulated  ;  but  one  great  dlladvan- 
tage  attends  this  motion,  namely,  that  as  the  prellure  Is 
applied  at  a  diftance  from  the  fulcrum,  it  in  time 
loofens  the  adhefion  of  the  rtrongell  cement. 

Plates  of  glafs  are  much  in  falliion  on  the  continent  ; 
and  they  fecm  to  attribute  to  this  form  much  of  the 
%vonderful  po\ver  of  their  machines,  as  of  that  at  Haar- 
lem, to  be  hereafter  mentioned.  Perhaps  the  greateft: 
advantage  of  plates  is  that  the  friftion  may  be  applied 
to  both  furfaces  at  once  ;  but  it  may  be  doubted, 
whether  this  be  not  an  imaginary  advantage,  and  this 
form  is  attended  with  feveral  material  inconveniences  ; 
as,  I  ft.  Plates  cannot  bear  any  great  preflureof  the 
rubber  ;  2d,  They  cannot  be  infulated  without  very 
complicated  machinery  ;  3d,  As  they  are  fixed  by  the 
centre,  and  the  friftion  is  applied  towards  the  circum- 
ference, if  much  force  be  employed,  there  will  be  great 
danger  of  breaking  (the  plate,  or  at  leaft  of  loolening 
it,  and  thus  difturbing  the  equability  of  its  motions ; 
and,  4thly,  They  are  much  more  expenfive  than  any 
other  form,  and  hence,  as  they  are  much  expofed  to 
injury,  the  replacing  of  them  becomes  a  very  ferious 
objeft. 

The  ingenious  Mr  Cuthbertfon  has  contrived  to  ob- 
viate fome  of  thefe  difadvantages,  and  his  plate  ma- 
chines are  very  conveniently  managed,  as  well  as  very 
powerful  in  their  efFeft. 
Cvlirdersto  On  the  whole,  the  cylindrical  form  feems  preferable 
be  prefer-  to  any  other,  and  this  is  now  almoft  univerfally  em- 
ployed. The  cylinders  fliould  be  blown  as  light  as 
poflible,  confiftently  with  fufKcient  ftrength,  and  their 
furface  fhould  be  as  equable  and  free  from  knots  or  pro- 
tuberances as  may  be  ;  for  thefe  not  only  render  the 
cylinder  more  liable  to  be  broken,  but  prevent  the  filk 
of  the  rubber  from  being  clofely  applied  to  every  part 
of  the  furface.  To  avoid  thefe  inequalities,  the  cylin- 
der fliould  be  blown  at  the  time  ■(vhen  the  glafs  is  in 
the  moil  complete  ftate  of  fufion,  and  this  is  found  to 
be  the  cafe,  when  the  pot  is  about  half  emptied,  which 
happens  at  the  London  glafs-houfes  on  Wednefdays  and 
*rhurfdays. 

The  cylinders  are  ufually  made  of  the  beft  flint-glafs, 
but  it  is  not  determined  which  is  the  beft  kind.  In 
fize  they  vary  from  eight  inches  long  and  four  in  dia- 
meter to  two  feet  long  and  one  foot  in  diameter,  ^vhich 
is  perhaps  as  large  as  they  can  be  conveniently  blown. 
Very  fmall  cylinders  are,  ho^vever,  of  little  ufe,  and  it 
may  be  doubted  whether  the  diameter  fliould  not  be 
greater  in  proportion  to  their  length  than  ivhat  is  above 
afligned.  It  is  of  great  confequence  that  the  cylinders 
ihould  have  been  properly  annealed,  or  that  they 
fliould  be  brought  very  gradually  from  the  temperature 
of  the  glafs-houfe  to  that  of  the  external  air  ;  as  when 
they  have  been  too  fuddenly  cooled,  they  are  apt  to 
fly  in  pieces  in  the  aft  of  ^vhil■ling,  to  the  great  annoy- 
ance both  of  the  experimenter  and  the  fpeftators. 
..Cylinders  are  made  with  two  necks;  and  the  open- 
ings of  thefe  fliould  be  10  wide  as  to  admit  the  hand  to 
clean  the  hmer  furface  of  the  glafs,  which  is  fonictlmes 
fullied  by  condenfed  vapour.  Thefe  necks  are  ce- 
mented as  above  direfted,  to  caps  of  brafs,  which  are 
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much  fuperior  to  wooden   caps,  as   they  may  be   made  Elrftrical 
much  more  fmoolh  and  equal.  Appanniv 

Erafs  caps  have  been  objefted  to  on  account  of  the 
condufting  power  of  the  metal  ;  hut  this  olijeftion  is 
abfurd,  as  the  infulation  depends  on  the  diftance  be- 
tween the  cap  and  the  cufliion,  which,  as  will  be  men- 
tioned prcfently,  fliould  be  as  great  as  poflible.  Indeed 
wood,  if  ever  fo  well  dried,  is  but  a  very  imperfeft  in- 
fulator,  and  the  hardeit  can  never  be  fo  completely  po- 
lilhed  as  a  metallic  fubftance.  The  brafs  cap  fliould  be 
compofed  of  two  parts  ;  one  a  ring  to  be  cemented  round 
the  neck  of  the  cylinder,  with  an  aperture  fuflicient  to 
admit  of  the  introduftlon  of  the  hand  within  the  glafs, 
and  with  a  furface  as  extenfive  as  poflible,  that  the  ad- 
hefion of  the  cement  may  be  the  more  complete  ;  the 
other  a  head  or  lid  of  brafs  completely  poliflied,  to  be 
fcrewed  into  the  ring,  and  with  an  orifice  Into  which 
the  winch  or  the  pin  on  which  the  other  end  of  the 
cylinder  is  fupported  may  be  fcrewed.  40 

It  has  been  thought  of  advantage  to  Une  the  inride'^o''""R  '' 
of  the  glafs  with  fome  electric  fubftance,  as  wax,  rofin,  ^^  "''^*  *'"' 
&c. :  this  has  been  thought  by  fome  to  increafe  the  ex-  ' 
citability  of  the  glafs.  It  feems  afccrtained,  however, 
that  if  fuch  a  coating  docs  not  make  a  good  cylinder 
better.  It  at  leaft  often  improves  a  bad  one.  The  com- 
poiition  moft  approved  for  coating  globes  or  cylinders 
is  formed  of  four  parts  of  Venice  turpentine,  one  part 
of  rofin,  and  one  of  bees-wax,  melted  together  and  kept 
boiling  over  a  gentle  fire  for  about  two  hours,  fre- 
quently ftirring  It.  Wlien  a  vefTel  is  to  be  coated  with 
this  compoiition,  a  fufficient  quantity  of  it,  broken  into 
fraall  pieces,  is  to  be  put  \dthin  the  globe  or  cylinder, 
which  is  then  held  to  the  fire  to  melt  the  compofition ; 
and  by  conftantly  turning  it  round,  the  coating  is  to  be 
fpread  equally  over  the  furface  to  about  the  thicknefs 
of  a  fixpence.  In  doing  this,  care  muft  be  taken  to 
heat  the  glafs  very  gradually  and  equally,  otherwife  it 
is  liable  to  be  broken  during  the  operation.  >i 

The   eleftric   is  fet   in  motion    either    by   a   fimple  Means  of 
winch,  or  by  means  of  multiplying  wheels.     The  form- '"°^''".S '''« 
er,  as  being  more  fimple,   and   confequently  lefs  liable* 
to  produce  diforder  In  the   motion  of  the  machine,  is 
generally  to  be  preferred.     The  handle  of  the  winch  is 
foraetimes  made  of  glafs,   but  this  is  unneceflaiy  ;  for 
the  glafs  does  not   fliorten   the  Interval,  which  is  moft 
favourable  to  the  difperfion  of  the  eleftric  power. 

Multiplying  wheels  were  much  more  common  form- 
erly than  at  prefent.  The  ufual  method  of  employing 
thefe  Is,  to  fix  a  wheel  on  one  fide  of  the  frame  of  the 
machine,  which  Is  turned  by  a  winch,  and  has  a  groove 
round  its  circumference. 

Upon  the  brafs  cap  of  the  neck  of  the  glafs  globe, 
or  one  of  the  necks  of  the  cylinder.  Is  fi.ved  a  pulley, 
whofe  diameter  Is  about  the  third  or  fourth  part  of  the 
diameter  of  the  wheel :  then  a  ftring  or  ftrap  is  put 
over  the  wheel,  and  the  pulley  ;  and  by  thefe  mean.s, 
%vhcn  the  winch  is  turned,  the  globe  or  cylinder  makes 
three  or  four  revolutions  for  one  revolution  of  the 
wheel.  The  principal  inconvenience  attending  this 
conftruftion,  is,  that  the  ftring  is  fometiroes  fo  very 
flack,  that  the  machine  cannot  work.  To  remedy 
this,  the  wheel  fliould  lie  made  moveable  with  refpeft 
to  the  eleftric,  fo  that,  by  means  of  a  fcrew,  it  may  be 
fi.\ed  at  the  proper  diftance  ;  or  elfe  the  pulley  fhould 
4  O  have 
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Elcrtrical  have  fcveral  grooves  of  different  radlufes  on  its  circum- 
Apparatus.fgfj„j.j._ 

•  The  chief  advantage  of  muhipl)-ing  wheels,  is  that 

the  arm  of  the  operator  is  lefs  fatigued  by  turning  the 
macliine,  when  thefe  are  employed,  than  when  a  fmiple 
winch  is  ufed  ;  and  as  by  thefe  the  motion  of  the  elec- 
tric is  rendered  quicker,  it  is  fuppofed  by  fome  that  its 
eledlric  power  is  proportionally  increaftd. 

In  fome  machines,  inllead  et  the  pulley  or  firing  de- 
fcribed  above,  there  are  uled  a  wheel  and  pinion,  or  a 
wheel  and  an  endlefs  fcrew.  This  machinery  requires 
confiderable  nicety  in  its  conftruftion,  is  apt  to  pro- 
duce an  unpleafant  rattling,  and  unlefs  frequently  oiled, 
the  conflant  friflion  of  the  parts  ag^inft  each  other 
foon  wears  them  away,  fo  as  to  render  the  motion  very 
unfteady. 

The  rubber  (g),  by  which  the  ele£lric  is  to  be  ex- 
cited, confills  of  two  parts.  One  part  is  a  cufhion, 
which  is  ufually  made  of  a  piece  of  red  bafil  Ikin,  Huff- 
ed with  hair  or  flannel.  The  cufluon  is  either  fixed 
to  a  piece  of  wood  well  rpunded  at  tlie  edges,  and 
faftened  to  a  fupport  of  glafs,  or  fome  other  Infulatlng 
fubflance  ;  or  W'here  two  conduiflors  are  employed,  it  is 
fixed  to  one  of  thefe.  The  cuihion  Ihould  be  made  as 
hard  as  the  bottom  of  an  ordinary  hair-chair,  and 
fliould  be  fo  adapted  to  the  furface  of  the  cylinder,  as 
to  prefs  equally  on  it  in  every  part.  For  this  purpofe 
it  is  generally  provided  with  a  fpring,  by  wlu'ch 
means  it  may  be  the  better  adapted  to  any  inequalities 
of  the  furface  of  the  glafs  ;  in  the  ufual  conliruCllon  of 
the  cuihion  the  fpring  is  placed  without,  but  Mr  Jones, 
inftrument-maker  in  London  made,  -what  he  confiders 
?.s  a  great  improvement  on  the  mode  of  placing  it. 
This  conlifts  in  a  fpring  placed  wltliln  the  rubber  It- 
felf ;  the  aftion  of  wlilch  is  found  to  be  better  fulted 
for  adapting  the  rubber  to  the  inequalities  of  the  glafs, 
than  that  placed  entirely  without  the  rubber.  It  con- 
fifts  of  a  piece  of  tlexible  iron  or  brafs,  repreicnted 
edgewife  by  A,  fig.  3.  ;  audit  is  evident  that  it  acls  in 
a  much  more  parallel  and  uniform  manner  than  the 
former,  which  is^  conllantly  changing  the  preffure  of 
the  line  of  contaft  betwixt  the  rubber  and  cylinder 
while  it  pafles  from  the  under  to  the  upper  fide,  thus 
rendering  the  effed  inconftant  and  uncertain. 

The  length  of  the  cufluon  fliould  not  exceed  one- 
third  of  the  length  of  the  cylinder ;  for  if  It  Avere 
longer,  the  infulation  ^vould  be  much  lefs  complete, 
fmce  one  end  of  the  conduftor  (when  the  rubber  is 
fixed  to  a  ccnduftor)  mufl  always  be  nearer  to  the 
hand  by  two  or  three  inches  than  the  cuihion. 

The  other  part  of  the  rubber  confills  of  a  piece  of 
black  Perfian  filk  as  broad  as  the  length  of  the  cufliion, 
and  reaching  from  it  over  nearly  one  half  of  the  cylin- 
der. It  fliould  be  fewed  upon  a  wire,  bent  at  both 
ends,  and  thefe  ends  are  adapted  to  holes  made  on  the 
upper  edg«  of  the  wood  to  which  the  cufliion  is  fallen- 
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ed  ;  or  it  may  be  glued  to  the  edge  of  the  cuihion  ;  but  KItarical 
the  former  mode  of  fixhig  it  is  to  be  preferred,  as  it  Al'P'*'';''"^. 
can  then  be  ealily  removed.  ' 

The  rubber  fliould  be  infulated  in  the  mod  pcrfeft 
manner  ;  as,  \vhen  infulation  is  not  required,  it  nlay  be 
eafily  taken  olT  by  a  chahi  or  wire  hung  upon  it,  and 
thus  communicate  with  the  earth  or  vvith  any  unelec- 
trifled  body  ;  but  where  there  is  no  contrivance  for  in- 
fulatlng the  rubber,  it  is  impoiriLle  to  perform  many  of 
the  moll  curious  experiments.  In  ihort,  to  conllruCl 
the  rubber  properly,  it  muft  be  made  in  fuch  a  manner, 
that  the  fide  it  touches  in  whirling  may  be  as  perfeflr  a 
conduftor  as  it  can  be  made,  in  order  to  iupply  eleflri- 
clty  as  quick  as  pofTible  ;  and  the  oppoflte  part  fliould 
be  as  perfeft  a  non-condu£lor  as  poflible,  in  order  that 
none  of  the  eletlric  power  accumulated  upon  the  glals 
may  return  back  to  the  rubber  ;  which  has  been  found 
to  be  the  caie  when  the  rubber  was  not  made  in  a  pro- 
per manner  (h). 

Of  late,   a   confiderable  improvement  in   the  rubber  Wolff's  im- 
has   been  made  by  M.  Wolft,  of  Hanover.     The  con-provcmert 
flruftion  and  advantage  of  his  rubbers,   as  applied  to  a °' ''''  '"'^* 
plate  machine  fimilar  to  that  of  Van  Marum,  of  which   "^' 
an  account  will  be  given  by  and  by,  is   thus  defcribed 
by  the  author  in  a  paper  in  Gilbert's  Aiuialen  der  P/ty- 
Jick  for  1802,  and  tranflated  in  Nichollbn's  Journal,  for 
February  1804,  from  which  we  have  copied  them. 

The  four  rubbers  are  made  of  dry  ^valnut  wood  iook- 
ed  in  amber  varniih,  and  are  j-J-  inches  long,  i-i  broad, 
and  a  little  more  than  one  quarter  of  an  incli  thick. 
The  metallic  plate  that  comimmicates  with  the  leather 
covered  with  amalgam,  is  only  I -J-  inch  broad,  and 
is  fixed  externally  to  the  centre  of  the  piece  of  wood. 
The  rubbers  are  prefled  towards  the  glafs  by  means  of 
a  ipring.  They  are  covered  with  a  piece  of  thick 
woollen,  upon  ivhich  is  a  piece  of  fine  neat's  leather. 
After  the  leather  is  fallened  to  the  wood,  it  is  wetted, 
and  prefled  bet^veen  two  boards,  where  it  is  kept  till  it 
is  again  dry.  Thus  it  is  rendered  very  flat,  and  its 
edge  very  iharp,  and  all  its  parts  will  apply  to  the  fur- 
face" of  the  glals.  Tliis  piece  of  leather  is  covered  ivith 
another  a  little  broader,  the  rough  furface  of  which  is 
towards  the  glafs,  and  its  lower  edge  on  the  fide  to- 
wards which  the  plate  moves ;  and  its  lower  edge  on* 
the  other  fide  from  which  the  plate  moves,  being  like- 
wife  very  iharp.  The  piece  of  filk  is  applied  with  ac- 
curacy to  this  leather.  Before  it  is  faiiened  on,  it  is 
heated,  and  befmeared  firft  ivith  butter  of  cacao,  then 
with  a  large  quantity  of  Kienmayer's  amalgam  (l)  ; 
and  after  it  is  fattened  on,  it  is  comprefled  in  conjunc- 
tion with  the  wood,  or  prefled  llrongly  againlt  the 
machine.  The  leather  Is  next  covered  with  amber  var- 
niih, amalgam  is  fpread  over  this,  and  after  the  varniih 
is  dry,  it  is  fmoothed  with  a  burniflier.  This  is  re- 
peated feveral  times.  The  whole  being  very  dry,  and 
the  rubber  being  prefli^d   fo  as  to  touch  the  glafs  in  all 

points. 
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(g)  For  a  long  time  the  only  rubber  employed  was  the  dry  hand  of  the  experimenter,  till  the  middle  of  the 
l8th  century,  when  M.  Winckler,  profeflbr  at  Leipfic,  introduced  the  cufluon.  It  was  long  after  this,  however, 
before  eletlricians  cTSuld  be  perfuaded  that  any  rubber  was  better  than  the  clean  diy  human  hand.  Vid.  Pric/lleij's 
tlift.  part  i.  fee.  7.| 

(h)  The  improvement  of  the  filk  flap  was  firfl;  introduced  by  Dr  Nooth.     Vide  Phil.  Traiif.  vol.  Ixiii. 

(l)  He  adds  to  Ijius  amalgam  as  much  iilver,  as  the  mercury  can  dilTolve  in  conjimftion  with  thezinc. 
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Klcctticiil  poijils,  tile  Iciulier  coated  with  amalgam  (k)  is  covered 

Apparatus.„.it}i  ^  pi^ce  of  fine  ivhite  paper,  as  long  as  the  leather, 

'——'V^~-'  3|,j  }iaif  .jn  iijjlj  broader,   lb  as  to  cover  the  feam  that 

falleiis  the  lilk  to  the  leather  ;  and  the  paper  is  faftcn- 

ed  to  the  wood  above  or  below,  accordingly  as  it  is 

on  the  afcending  or  dcfcending  fide  of  the  plate. 

Dry  paper  is  known  to  be  capable  of  acquiring  a 
tiigh  llate  of  eleftricity,  which  induced  me  to  try  this 
fubllance  as  an  immediate  rubber.  The  following  are 
the  advantages,  that  by  my  experiments,  repeated  and 
varied  in  a  great  number  of  ways,  I  have  found  paper 
emploved  as  a  rubber  to  poiTcfs  over  every  other  kno^vn 
fubllance, 

1.  The  glafs  is  not  rendered  dull  by  the  friftion,  as 
happens  at  length,  and  by  frequent  uling,  when  it  is 
in  immediate  contaft  with  the  amalgam. 

2.  By  the  immediate  contaft  of  the  amalgam,  the 
glafs  frequently  contrails  ftreaks  here  and  tJhere,  that 
occafion  a  circulation  of  the  tiuid.  This  cannot  take 
place  in  the  conftruttion  I  propofe. 

3.  Neither  the  glafs  nor  the  filk  can  be  foiled.  It 
it  well  known,  that  the  cleanncfs  of  the  glals,  as  well 
as  of  the  rubber  and  the  whole  machine  in  general,  is 
of  importance  in  producing  an  intenle  degree  of  elec- 
tricity. It  is  true,  that  it  has  been  propofed  to  apply 
tke  amalgam  to  the  glafs  inflead  of  the  rubbers  ;  but 
the  greater  effect,  that  feems  to  be  produced  by  this 
laft  method,  is  only  apparent,  and  confills  entirely  in 
the  circulation  of  the  Huid  on  the  glafs,  while  far  from 
exciting  or  accumulating  more  of  the  fluid,  this  procefs 
and  the  circulation  difperfe  it. 

4.  The  amalgam  on  the  leather  does  not  require  to 
be  frequently  renewed.  The  dull  of  the  amalgam, 
that  is  depofited  on  the  edges  of  the  paper,  is  injurious 
only  when  ac?cumulated  there  in  fufficient  quantity  to  be 
conveyed  to  the  glafs,  from  which  however  it  may  eafily 
be  removed. 

5.  The  return  and  paflage  of  fparks  to  the  rubbers 
are  rendered  more  difficult,  as  the  paper  fufficiently 
covers  tlie  borders  of  the  rubbers,  that  are  turned  to- 
ward the  axis. 

6.  In  my  conftruftion  the  rubbers  may  be  larger 
than  in  the  ufual  way,  and  in  reality  they  are  larger  in 
proportion  in  my  machine  than  in  Van  Marum's.  No 
fpark  palTes  the  axis,  unlefs  the  air  be  very  damp.  I 
am  perfuaded,  that,  by  adopting  my  conftrutfion,  the 
rubbers  of  a  plate  of  3  2  inches,  fuch  as  Van  Marum's 
IR,  may  be  ele\-en  inches  inftead  of  nine,  in  which 
cafe  there  would  Hill  be  two  inches  for  the  diameter  of 
the  piece  of  wood  that  fallens  the  plate  to  the  axis,  and 
three  inches  for  the  dilfance  from  this  piece  to  the  rub- 
bers ;  which  I  think  would  be  futlicient  in  thcfe  cir- 
cumftances  •,  and  the  friftion  being  on  3  larger  furface 
of  the  plate,  the  effeft  mull  naturally  be  much  great- 
er. I  iliall  try  this  alteration  df  the  rubbers  on  lai'ge 
plates  of  Bohemian  glafs,   as  ^vell  as  on  Englilh  cylin- 


ders  of  18  inches  diameter,  and  :i  in^rhes  long.     The  El-arical 
refult   I  have   already  obtained   with   a   fmall  cylinder  ;^I'P''^»""-^ 
gives  me  reafon  to  hope   much  more  complete  fucccfs 
with  a  large  one. 

7.  With  my  rubbers  the  friiflion  may  be  rendered 
much  greater,  than  vrith  thofe  the  amalgam  of^  which 
is  in  immediate  contatl  with  the  glafs,  and  foils  it  -,  be- 
iides,  the  plate  turns  with  an  uniform  friflion. 

8.  The  activity  of  the  machine  is  extraordinarily  in>. 
creafed  by  this  conftruflion.  The  greater  freedom 
with  which  the  plate  moves,  even  under  a  greatei'  pref- 
fure,  and  the  paper's  preventing  the  glats  trom  being 
foiled,  would  be  fufficient  to  produce  this  effect  ;  even 
if  the  greater  prelTure  alone  did  not  occaiion  a  more 
poiverful  effect  than  can  be  obtained  from  common 
machines.  .  ^^ 

The  lall  part  of  a  machine  which  we  are  to  defcribe  ^^™^^^°'"* 
is  the  prime  conJuSor. 

This  is   a   cylindrical   tube,   nfually   made  ot  brafs, 
copper  or  tinned  iron,  the  two  firll  of  which  are  much 
the  bell,  as  they  admit  of  more  nicety  in  the  conftruc- 
tion,  efpecially   of  being   better  polilhed.     Whtn  re- 
quired very  large,  the  cylinder  may  be  made  of  pafte- 
board  covered  with  tin-foil  or  gold-leaf.     It  is  of  great 
confequence  that  the  comluftor  be  made  perfeftly  free 
from  points   or  edges,  and   where  holes   are  made  in 
it,  as  is  commonly  done,  for  the  purpofe  of  experiment, 
thefe  Ihould  have  their  edges  perfectly  fmooth  and  even. 
The  cyhnder  is  clofed  at  both  ends  by  fpherical  lids  or 
covers,  made   fo   as   to   fit   with  the  greateit  accuracy, 
but  fo  as  to  be  taken  off,  if  reqiufite.     Thefe  ends  are 
fometimes  made  larger  than   the   reft  of  the  cylinder  ; 
but  this    is  unneceffary,    and  it  is  much  better   that 
they  fliould  form  with  it  one  fmooth  and  uniform  fur- 
face.      In  fome   machines  the   condui^or   is   placed  at 
right  angles  to  the  glafs  cylinder,  but  it  is  now  ufually 
placed  parallel  to  it.     At  the  end   or  fide  oppofite  the 
glafs,  are  fixed  a  row  of  metallic  points,  for  receiving 
the  eletlric  power  5  thefe  are  generally  either  fixed  im- 
moveably  in  the  fide  or  end  of  the   conductor,  or  are 
fixed  along  a  feparate  piece  of  llrong  brafs  wire,  which 
is  made  to  lliut  into  two  holes  in  the  conduClor,  fo  that 
the  points  can  be  removed  at  pleafure.      Mr  Reid  con- 
trived to  fix  them  to  rings  turning  on  an  axis,  the  ends 
of  which  were  forced   into  holes  made  in  the  conduc- 
tor, fo  that  the  points  relied  on  the  glafs,  with  which 
they  were  thus  in  perpetual  contaft,  without  difturbing 
its  motion.     It  is  certainly  of  great  advantage  to  have 
the  points  as  near  the  glafs  as  polTible,  but  this  mode  of 
fixing  them  is  attended  with  the  inconvenience  of  mul- 
tiplying the  protuberances  on  the   furface  of  the  con- 
duftor. 

The  fixe  of  the  conduftor  is  of  fome  confequence  ; 
in  general  its  length  lliould  equal  that  of  the  glafs  cy- 
linder including   its  necks,  and  its  diameter  fhould  be 
about  one-third  of  that  of  the  cylinder.     It   lliould  be 
4  O   2  infulated 


(k)  The  amalgam  mentioned  by  M.  Wolff  is  formed  of  two  parts  of  mercury,  one  part  ol  purified  'zinc,  and 
one  ai pewter.  The  zinc  and  pewter  are  melted  together,  and,  before  the  mixture  is  quite  cool,  the  mercury- 
is  added.  The  whole  is  then  poured  into  a  clofe  box,  (haken  for  fome  time  and  left  to  cool  on  a  marble  llab. 
Wlien  nearly  cold,  it  is  reduced  to  powder  in  a  glafs  or  earthen  mortar,  taking  care  not  to  triturate  it  fo  long  as, 
to  make  it  turn  gray.  The  Baron  de  Kienmayer,  the  author  of  this  amalgam,  has  given  a  particular  account  of 
its  preparation  and  ufes  in  the  33d  vol.  of  Rozier's  Journal,  p.  96.  q.  v. 


66o 


ELECTRICITY. 


Fart  ir. 


45 
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Ele(5lr.cal  infulaled  by  being  fixed  on  a  pillar  of  glafs  covered 
,^"P"'''""^;v'''tli  fealing-wax.  For  this  purpole,  tiie  fealing-wax 
may  be  dilTolved  in  alcohol  (fpirit  of  wine),  and  thus 
applied  to  the  glafs  pillar ;  but  it  is  better  to  heat  the 
glafs  gradually,  and  then  rub  it  over  with  the  fealing- 
Avax  till  it  is  covered  to  a  fufficient  thicknefs.  Where 
there  are  two  conduflors,  one  of  them  lupports  the  rub- 
ber, and  is  called  the  nega.'he  conduiSor  j  this  is  not 
furailhed  with  points  :  the  other,  which  is  what  we 
have  j  aft  defcribed,  is  placed  oppofite  and  parallel,  on 
the  other  iide  of  the  glafs,  and  is  called  the  pojitive 
conductor  (l). 

It  is  proper  to  have  feveral  brafs  balls  furniflied  with 
ftalks,  fome  flraight,  and  others  curved,  which  may 
be  fitted  into  the  holes  in  the  furface  of  the  conduftor. 

The  balls  fhould  be  of  various  fizes,  and  fhould  be 
made  to  fcrew  upon  the  ends  of  the  ft alks,  fome  of 
which  ftiould  be  terminated  by  points.  It  is  convenient 
alfo  that  fome  of  the  ftalks  be  made  with  a  joint,  fo 
that  the  ball  or  point  can  be  placed  in  any  pofition. 

Eleftrical  machines  ftiould  be  furniftied  with  one  or 
more  chains,  by  wliicb,  when  infulation  is  not  re<iuir- 
ed,  either  of  the  conduftors  may  be  made  to  communi- 
cate with  the  table  or  with  the  floor. 

There  is  alfo  attached  to  the  eletlrical  machine,  a 
ftool  witli  four  glafs  legs  or  feet,  for  the  purpole  of 
infulating  various  bodies  in  the  courfe  of  experiment, 
and  hence  called  the  mfulatmgjiool.  This  ftool  ftiould 
be  made  either  of  baked  wood  or  thick  glafs,  and 
fliould  be  fufficientlv  large  to  fupport  an  ordinary  chair, 
or  at  leaft  fo  large  that  a  perfon  can  eafily  ftand  on  it. 

Chap.  II.   Defcrtption  of  fome  particular  EleBrical 
Machines. 
4S 
DrPncft.         The  firft  machine  which  we  fliall  defcribe  is  one  in- 
ey  ^  ma-      vented  by  Dr  Prieftley,  which  has  been  confidered   by 
fome  as  fo  ingenious,  that  it  has  been  called  a  uriiver- 
fal  eleBrtcal  machine. 

It  is  thus  defcribed  bv  Dr  Prieftley  in  his  hiftory. 
The  frame  confifts  of  tivo  ftrong  boards  of  maho- 
gany of  the  fame  length,  parallel  to  one  another,  about 
four  inches  afunder  ;  and  the  lower  is  an  inch  on  each 
lide  broader  than  the  upper.  In  the  upper  board  is  a 
grooiie,  reaching  alraoft  its  whole  length.  One  of  the 
pillars,  which  are  of  baked  wood,  is  immoveable,  being 
let  through  the  upper  board,  and  firmly  fixed  in  the 
lower,  ivhile  the  other  pillar  Aides  in  the  groove  above 
mentioned,  in  order  to  receive  globes  or  cylinders  of 
different  fizes  ;  but  it  is  only  ^vanted  when  an  axis  is 
lifed.  Both  the  pillars  are  perforated  ^vith  holes  at 
equal  diftances,  from  the  top  to  the  bottom  ;  by  means 
of  which  globes  may  be  mounted  higher  or  lower  ac- 
cording to  their  iize  ;  and  they  are  tall  to  admit  the 
life  of  two  ox  more  globes  at  a  time,  one  above  the 
other.  Four  of  ■A,  moderate  fize  may  be  ufed,  if  two 
be  fixed  on  one  axis  5  and  the  wheel  lias  feveral  grooves 
for  that  purpofe. 


ctune. 
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If  a  globe  \vith  only  one  neck  be  ufed,  a  brafs  arm  Kkctric;>l 
with  an  open  focket,  is  neceffary  to  fupport  the  axis  be-  ^I'l-^f^tu^ 
yond  the  pulley  ;  and  this  part  is  alfo  contrived  to  be 
put  higher  or  lower,  together  with  the  brafs  focket  in 
^•.  hich  the  axis  turns.  The  axis  is  made  to  come  quite 
throucrh  the  pillar,  that  it  may  be  tunied  by  another 
handle,  '(vitliout  the  wheel,  if  the  operator  chufes. 
'I'he  frame  being  fcre\ved  to  the  table,  may  be  placed 
nearer  to,  or  farther  from  the  wheel,  as  the  length  of 
the  ftring  requires,  in  different  ftates  of  weather.  The 
wheel  is  fixed  in  a  frame  by  itfelf,  by  ivhich  it  m;iy 
have  a  fituation  ^vith  reipect  to  the  pulley,  and  be 
turned  to  one  fide,  fo  as  to  prevent  the  ftring  from  cut- 
ting itfelf.  The  hinder  part  of  this  frame  is  fupportcd 
by  a  foot  of  its  own. 

The  rubber  confifts  of  a  hollow  piece  uf  copper  lin- 
ed with  horfe  hair,  and  covered  ^vith  a  bafil  flvin.  It 
is  fupported  by  a  focket,  which  receives  the  cylindrical 
axis  of  a  round  and  tiat  piece  of  baked  ivood,  the  op- 
pofite part  of  which  is  inferted  into  the  focket  of  a  bent 
fteel  fpring.  Thefe  parts  are  eafily  feparated  ;  fo  that 
the  rubber,  or  piece  of  wood  that  ferves  to  infulate  it, 
may  be  changed  at  pleafure.  The  fpring  admits  of  a 
twofold  alteration  of  pofition.  It  may  be  either  flip- 
ped along  the  groove  or  moved  in  a  contrary  direction ; 
fo  as  to  give  it  every  defirable  pofition  with  refpecl  to 
the  globe  or  cylinder  ;  and  it  is  befides  Eimilhed  with 
?i  fcrew,  wliich  makes  it  prefs  harder  or  lighter,  as  the 
operator  chufes. 

The  prime  conduiflor  is  a  hollow  velTel  of  poliftied 
copper,  in  the  farm  of  a  pear,  fupported  by  a  pillar, 
and  a  firm  bafis  of  baked  wood,  and  it  receives  its  fire 
by  means  of  a  long  arched  wire,  or  rod  of  very  foft 
kraf,  eafily  bent  into  any  fliape,  and  railed  higher  or 
lo\ver,  as  the  globe  requires  ;  and  it  is  terminated  by 
an  open  ring,  in  ivhich  are  hung  fome  fharp-pointed 
wires  playing  lightly  on  the  globe  ^vhen  it  is  in  mo- 
tion. The  body  of  it  is  furniftied  with  holes  and  fcle/s, 
for  the  infertion  of  metallic  rods,  to  con\ey  the  fire 
wherever  it  is  wanted,  and  for  many  other  purpofes 
convenient  in  a  courfe  of  eleftrical  experiments.  The 
conduftor  is  by  this  means  fteady,  and  yet  may  be 
eafily  put  into  any  fituation.  It  collefts  the  fire  per- 
feftly  well,  and  (what  is  of  the  greateft  confequence 
though  but  little  attended  to)  retains  it  equally  every- 
where. 

When  pofitive  eleftrity  is  wanted,  a  wire  or  chain, 
as  is  reprefented  in  the  figure,  connefls  the  rubber  isith  ■ 
the  table,  or  the  floor.  When  negative  eleflricity  is 
wanted,  that  wire  is  connefted  with  another  conduftor, 
fuch  as  is  reprefented  at  fig.  5.  while  the  condudlor  at 
fig.  4.  is  conneiled  by  another  wire  or  chain  with  the 
table.  If  the  rubber  be  made  tolerably  free  from 
points,  the  negative  po^ver  will  be  as  ftrong  as  the  po- 
fitive. 

In  fliort,  the  capital  advantages  of  this  machine 
are,  that  glafs  veffels,  or  any  other  eleiSric  body,  of 
any  fize  or  form,  may  be  ufed,  i\ith  one  neck  or  two 

necks 


(i.)  M.  Boze,  profeffor  at  Wittemburg,  firft  employed  a  prime  conduBor ;  his  conduftor  was  a  tube  of  iron 
or  tin,  \vhich  he  infulated  at  firft  by  its  being  held  by  a  man  ftanding  on  cakes  of  rofin,  and  afterwards  by 
fufpending  it  by  filken  lines,  horizontally  before  the  globe.  For  a  long  time  a  gim-barrel  was  employed  as  a 
prime  conduftor. 


Chap.  II. 
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EleiJlrical  nec'iS  at   pleafuie  ;    and   even    feveral  of  tliem  at  t!ie 
Appamtu'i  fa,ng  time  if  required.     All  the  effcntial  parts  of  the 
*  machine,   the  gl'jhe,  the   frame,  the  witec/,  the  rubber, 

and  conduHor,  are  quite  feparate  ;  and  the  polition  of 
them  to  one  another  may  be  varied  in  every  manner 
pollible.  The  rubber  has  a  complete  infulation,  by 
which  means  the  operator  may  command  either  tlie 
pofitive  or  negative  po-\ver,  and  may  change  them  in 
an  inftant.  The  condaftor  is  lleady  and  eafily  en- 
larged, l>y  rods  infcrted  into  the  holes,  with  which  it  is 
furnilheJ,  or  by  the  conjuiiiflion  of  otier  conductors  in 
order  to  give  larger  fparks,  Sic.  The  wheel  may  be 
ufed  or  not  at  pleafure  j  fo  that  the  operator  may  cither 
fit  or  Hand  to  his  work,  as  he  pleafes ;  and  he  may 
\vlth  the  utmolt  eafe  both  manage  the  wheel  and  his 
apparatus. 
Pla'e  This  machine  is  figured  in  Plate  C  LXXXVII.  fig.  4. 

CLXXXVll  where 

a  a.  Reprefent  the  two  boards  of  the  frame. 
h.  One  of  the  pillars. 

c.  The  brafs  arm  with  the  open  focket. 

d.  The  axis  on  which  the  globe  turns. 

f.  The  frame  to  which  the  wheel  is  fixed. 

f.  The  rubber  ;    g.  The  piece  of  baked  wood  ;   //,  The 

fteel  fpring  ;  ;,   The  fcrew. 
k.  The  prime  conduftor  j  /,  The  rod  or  wire  ;  »;,  The 

points. 
n,  The  wire  for  connefting  the  rubber  with  the  table. 
47 
Macliine  by      Next  to  Dr  Prjeftley's   machine,   we   fiiall   defcribe 
Dr  Ingen-    one  which   was   invented  by  Dr  Ingenhoufz,  in  which 
a  plate  of  glafs  is  employed  inllead  of  a  globe  or  cylin- 
der. 

There  is  a  circular  plate  of  glafs,  about  a  foot  in  di- 
ameter, perforated  in  the  centre  by  an  iron  axis,  upon 
which  it  is  turned  vertically  by  means  of  a  winch.  It 
has  four  culhions,  each  above  t\vo  inches  long,  which 
are  fituated  at  the  oppofite  ends  of  its  vertical  diameter. 
It  mo^'es  in  a  frame  compofed  of  a  bottom  board  about 
a  foot  fquare,  or  a  foot  long  and  about  fix  inches  broad, 
upon  ^vhich  are  raifed  two  other  fmaller  boards,  paral- 
lel to  each  other,  and  fattened  together  at  the  top  by 
a  fmall  wooden  crofs  bar.  By  thefe  upright  boards, 
the  axis  of  the  plate  is  fupported,  and  to  them  the 
cufliions  are  fallened.  When  the  machine  is  ufed,  the 
bottom  of  the  frame  is  faflened  to  the  table  by  an  iron 
crank.  The  conduftor  in  this  machine  is  made  of  hol- 
low brafs;  and  is  furniihed  ^vith  branches  extending 
from  its  extremities,  and  approaching  very  near  the 
circumference  of  the  plate. 

An  improvement   on   this  machine  is   thvis  defcrib- 
ed  by   Mr  Walker  in  his  Leilures  on  Familiar  Philo- 
fophy. 
Plate  «'  It  is  made  of  a  round  plate  of  tlrick  lookingrglafs, 

CLXXXVII  (fig.  6.  Plate  CLXXXVII.)  This  plate  tuins  on  an  axis 
a,  fupported  by  the  mahogany  frame  c  c  c,  by  the  han- 
dle f .  The  rubbers  are  of  red  leather  fluffed  with  curl- 
ed hair,  and  nailed  to  thin  flips  of  wood,  dd,  one  on 
each  fide  of  the  glafs,  and  made  to  prefs  the  glafs  very 
clofe  by  the  fcresvs  x  x  •,  to  tl-.efe  rubbers  are  attached 
oiled  filk  curtains,  %  z,  on  both  fides  of  the  glafs.  The 
condu6tor,  w  w  iv,  is  of  brafs  and  fixed  to  the  frame, 
ccc,  by  the  glafs  fupporter  y,  which  infulates  the  con- 
duftor  w,  and  terminates  in  the  two  knobs,  s  s  ;  into 
thefe  knobs  are  fcrewed  fmall  cylinders  of  brafs,  with 


ajmmber  of  points  that  nearly  touch  the  glafs,  and  re-  Eleftrical 
ccivc  the  eleftric  matter  from  it  ;  they  cannot  be  feeu  Apparams. 
in  I'lc  drawing,  being  behind  the  curtains.     For  excit-  * 

ing  pofitive  electricity  in  all  kinds  of  weather  and  fiiua-  ^  ifa!l,rt 
turns,  this  is   the  moft  powerful   and   convenient   ma-  Left.  vol.  ii. 
chine  ever  yet  invented"!-.  id  edit. 

A  very  powerful   machine,  in   which  plates  of  glafs ,,  ,^?     . 
arc  employed,  is  that  in  'J'eyler's  mufeum   at  Haarlem,  xe'viet'T  '" 
conftruaed  by  ]\lr  John  Cuthbertfon.     It  confifts   of  muf.nn,  at 
two  circular  plates  of  glafs,  each  65  inches  in   diame- Haatkra. 
tcr,  and  made   to  turn  upon  the  fame  horizontal  a.xis, 
at  the  dillance  of  7^  inches  from  one  another.     Thefe 
plates  are  excited   by  eight   rubbers,  each    15I  inches 
long.     Both  fides  of  the  plates  are  covered  with  a  rc- 
finous  fubllance  to  the  dirtance  of   l6f  inches  from  the 
centre,  both  to  render  the  plates  ftronger,  and  likewife 
to  prevent   any  of  the  eledricity  being  carried   off  by 
the   axis.      The   prime    condudior    confills    of   feveral 
pieces,  and  is  fupported  by  three  glafs  pillars  57  inches 
in  length.     The   plates  are   made  of  French   glafs,  as ' 
this  is  found  bert  next   to  the  Englilh  flint  which  could 
not  be  procured  of  fufficient  fize.     The   condudor  is 
divided  into  branches  which   enter  between   the  plates, 
but  colleft  the  fluid  by  means  of  points  only   from  one 
fide  of  the  plate.     The  force  of  two  men  is  required  to 
work   this  machine  ;   but  when  it    is  required    to    be 
put  in  action  for   any   length  of  time,  four  are  necef- 
fary. 

By  this  machine  Van  Marum  made   his  experiments 
on  metals,  &;c.  which  will  be  mentioned  hereafter. 

Within  thefe  te^v  years,  Dr  Van  Marum  has  con-Van  Ma. 
ftrucled  a  new  machine,  of  fmaller  dimenfions,  but  of  f""'^  "cw 
much  greater  proportional  power  than  the  preceding.  '"■^'^'J'"*'- 
It  is  thus  defcribed  in  Nicholfon's  Journal.  Fig.  75, 
PI.  CXC.  exhibits  a  perfpeclive  \aew  of  the  machine, 
and  fig.  76,  77,  78,  79,  a  feclion,  exclufive  of  the 
cufluons.  In  the  view  it  may  be  obferved  that  the 
cufliions  are  each  feparately  infulated  upon  ]>illars  of 
glafs,  and  are  applied  nearly  in  the  direftion  of  the  ho- 
rizontal diameter  of  the  plate,  inlfead  of  the  vertical 
diameter  as  heretofore.  The  ball  diametrically  oppo- 
fite to  the  handle  is  the  prime  condudlor,  and  the  fenii- 
clrcular  piece  with  two  cylindrical  ends  ferves,  in  the 
pofition  of  the  drawing,  to  receive  the  eleftricity  from 
the  plate.  By  the  happy  contrivance  of  altering  the 
pofition  of  this  femicircular  branch  from  vertical  to 
nearly  horizontal,  the  cylindrical  ends  may  be  placed 
in  contaft  with  the  cufliions,  and  the  prime  condudlor 
inftantly  exhibits  negative  eleclriclty.  But  as  It  is  ne- 
cefTary  that  the  cufliions  fliould  communicate  -with 
the  ground  when  the  pofitive  pon-er  is  wanted, 
and  that  they  fliould  be  inlulated  ^vhen  tlie  negative 
power  is  rcqjired,  there  is  another  femicircular  branch 
applied  to  the  oj.pofite  fide  of  the  plate  nearly  at  right 
angles  to  the  fiiU.  That  is  to  fay,-  when  pofitive  elec- 
tricity is  wanted,  this  fecond  branch  denoted  by  I,  I  in 
tlie  fection  fig.  76.  is  placed  nearly  horizontal,  and 
forms  a  communication  from  the  cufliions  to  the  ground 
through  a  metallic  rod  from  K  behind  the  mahogany 
pillar  which  fupports  the  axis  ;  but  when,  on  the  corv- 
trary,  the  negative  power  is  ivanted,  and  the  branch  ■ 
ftom  fhe  prime  conduflor  is  placed  in  contad  with  the 
cufliions,  this  other  branch  from  the  axis  is  put  into  the 
vertical  fituatlon,  and  carries  olT  the  eledriclty  emitted 
from  the  plate  of  glafs. 

The 
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Elearical      The  axis  of  tlie  plate  B  i,  fig.  76.  is  fupported  by -a 
Apparatus. ^gjg  column  A,  ivliich  for  that  puipofe  is  provided 
'  with  a  bearing-piece  K,  on  which  two  brafs  collar-pie- 

ces DD,  reprefented  more  at  large  and  in  face  in  fig. 
78.  are  fixed,  and  carry  the  axis  itielf.  The  whole  of 
fig.  76.  is  reduced  to  one  16th  of  its  real  dimenlioiis, 
unkfs  contrafted  by  the  llirinking  of  the  paper  after 
printing  ;  to  obviate  which,  it  may  be  remarked  that 
the  diameter  of  the  plate  is  3 1  Engliih  inches.  The 
axis  has  a  counterpoife  O,  of  lead,  to  prevent  too  great 
friction  in  the  collar  D  neareft  the  handle.  The  arc 
of  the  conduftor  EE,  which  carries  the  two  fmall  re- 
ceiving conduftors  FF,  is  fixed  to  the  axis  G,  which 
turns  in  the  ball  H.  On  the  other  fide  of  the  plate  is 
feen  the  other  arc  I  I,  of  brafs  wire,  half  an  inch  in 
diameter,  fixed  to  the  extremity  of  the  bearing-piece 
K,  fo  that  it  may  be  turned  in  the  fame  manner  as  the 
arc  EE.  The  Hvo  receiving  condudlors  FF  are  fix  in- 
ches long,  and  two  and  a  half  inches  in  diameter. 
The  double  line  P  reprefents  a  copper  tube  termina- 
ting in  a  ball  Qj  It  moves  like  a  radius  upon  the  ftem 
R  of  the  ball  S,  which  being  ftrewed  into  the  conduc- 
tor H,  ferves  to  confine  the  arm  P  in  any  pofition 
which  may  be  required.  The  diameter  of  the  ball  S  is 
only  two  inches,  which,  together  with  certain  other 
lefs  rounded  parts  of  this  apparatus,  may  ferve  to  lho^v 
that  the  confiderable  eledilricity  from  this  machine  is 
lefs  difpofed  to  efcape  than  if  it  had  proceeded  from  a 
cylinder.  The  dilTipation  of  eleftricity  along  the  glafs 
fupports  is  prevented  by  a  kind  of  cap  T,  of  mahoga- 
ny, %vhich  affords  an  eleftrical  well  or  cavity  under- 
neath, and  like^nfe  effeftually  covers  the  metallic  caps 
into  which  the  glafs  is  cemented.  The  louver  extremi- 
ty of  the  cap  is  guarded  in  the  fame  manner  by  a  hol- 
low piece  or  ring  V,  of  mahogany,  '.vhich  covers  the 
metallic  locket  into  which  the  glafs  is  cemented.  The 
three  glafs  pillars  are  fet  in  iliding-pieces,  as  marked 
on  the  platform  of  fig.  75,  which  are  nine  inches 
long. 

The  rubbers  of  this  machine  differ  in  no  effential 
particular  from  thofe  defcribed  by  the  inventor  in  the 
Journal  de  Phyfique  for  February  1791  ;  and  the  ap- 
paratus for  applying  them  is  defcribed  in  the  fame  work 
for  April  1789.  Fig.  77.  reprefents  a  feftion  of  this 
judicious  piece  of  niechanilm  feen  from  above,  and  one- 
fourth  of  the  real  fize.  A  metallic  Aiding  -piece  h  b,  is  Aid- 
ed into  a  correfpondent  face,  on  the  ball  Z,  ^vhich  is  one 
of  thefe  fixed  on  the  top  of  the  glafs  pillars  near  the 
circumference  of  the  glafs  plate  in  fig.  75.  To  this  is 
affixed  the  piece  «'</,  ^^•hicll  terminates  in  two  hinges 
g g,  that  allow  the  fprings  e  e  Xo  move  in  the  plane  of 
the  horizon.  The  pieces  ^^  reprefent  the  wood-work 
of  the  culhions  attached  to  the  extremities  of  the  fprings 
by  the  hinges  li  h.  The  fprings  are  regulated  by  the 
bolt  and  fcre^v  //.  The  two  cufiiions  are  thus  made  to 
apply  to  the  plate  equally  through  their  whole  length  ; 
tlie  aftions  on  the  oppoiitc  fides  of  the  plate  are  accu- 
rately the  fame  j  and  the  play  of  the  hinges  ^^,  pre- 
vents the  plate  from  being  endangered  by  any  ftrain  in 
the  direflion  of  its  axis.  It  is  certain  that,  before  this 
adequate  provifion  was  made  to  fecure  thofe  effential 
requifites,  it  was  imprafticable  to  apply  the  cufhions  to 
a  plate  with  the  fame  fafety  and  effeiS  as  to  cylinders, 
which  poffefs  much  ftrength  from  their  figure.  An  in- 
genious workman  will  probably  find  little  difficulty  in 
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conflrufting  thefe  rubbers   from   this    defcriptlon   and  Kle<ftrical 
drawing;  tut  the  moil  precife   information   relpccling^PP^'^""* 
every  circumltance  and  dimenfions  is  to  be  found  in  the         ' 
letters  above  quoted. 

The  inner  extremities  of  the  cufhions  are  defended 
by  the  plates  of  gum-lac  YY,  which  cover  the  three 
fides  or  edges,  and  prevent  their  attracting  the  elec- 
tric power  from  the  ends  of  the  receiving  conductor. 

The  part  of  the  axis  ivliich  moves  between  the  col- 
lars is  made  of  lleel.  The  middle  of  the  non-conduc- 
ting part  of  the  axis  is  a  cylinder  of  walnut-tree  a  a  a  a, 
baked  until  its  infulating  power  is  equal  to  that  of  glafs, 
and  then  foaked  in  amber  varnifti,  while  the  wood  ftill 
remains  hot.  The  two  extremities  of  this  cylinder, 
which  are  of  a  lefs  diameter,  are  forced,  by  llrong 
blows,  with  a  mallet,  into  the  (tout  brafs  caps  b  and  c, 
in  which  they  are  retained  by  three  iron  fcrews  dd. 
The  cylinder  a  a,  and  the  brals  caps,  are  covered  with 
a  layer  of  gum-lac  e  e  e  e,  to  prcierve  the  infulating 
ftate  of  the  wooden  cylinder  more  perfectly,  and  to 
prevent  the  cap  b  from  throwing  flaihes  to  the  rubbers. 
The  bottom  of  the  cap  b  is  fcrew-ed  home  on  the  cap- 
ped extremity  of  the  lleel  axis  b.  The  bale  of  the  cap 
r,  which  is  four  inches  in  diameter,  term'mates  in  an 
axis  one  inch  thick,  and  two  in  length  ;  the  extremity 
of  ^vhich  is  formed  into  a  fcrew.  The  glals  plate  is 
put  on  this  projecting  part,  and  fecured  in  its  place  by 
a  nut  of  box-wood,  forced  home  by  a  key,  applied  in 
the  holes  //.  Two  rings  of  felt  are  applied  on  each 
fide  of  the  glafs,  to  defend  its  furface  from  the  contact 
of  the  wood  and  the  metal ;  and  the  central  hole  in 
the  glafs,  which  is  two  inches  in  diameter,  contains  a 
ring  of  box-ivood,  which  prevents  its  immediate  appli- 
cation to  the  axis. 

As  it  is  neceffary  that  the  axis  G  Ihould  be  parallel 
to  the  axis  of  the  plate,  in  order  that  the  condnftors 
FF  may  move  parallel  to  the  plate  itfelf,  the  pillar  M 
is  rendered  adjullable  by  three  bearing  fcrews  RR  at 
the  bottom,  which  re-a£t  againft  the  ftrong  central 
fcrew  T,  and  this  is  drawn  do^vnwards  by  its  nut.  The 
conductors  FF  are  alfn  adjullable  by  the  lliding-pieces 
V  V,  and  the  binding-fcrews  w  w,  which  alfo  afford  an 
adjuftment  to  bring  the  axis  of  each  fmall  condudtor 
parallel  to  the  face  of  the  glafs  plate.  A  fimilar  ad- 
juftment may  be  obfersed  at  the  extremities  of  the 
arc  II. 

Fig.  79.  reprefents  a  feftion  of  the  moving  part  of 
the  brancli  II,  one-half  of  its  real  fize.  A  brafs  plate 
*  «  is  fcrewed  to  the  face  of  the  capital  K  by  three  iron 
fcrews  |8.  To  this  is  fcrewed  another  ring  3  3,  which 
affords  a  groove  for  the  moveable  ring  y  y,  into  which 
the  arms  1 1  are  fixed.  This  is  accordingly  applied  in  its 
place  before  the  ring  S  J  is  fixed. 

The  wooden  part  of  the  rubbers  GG,  fig.  77.  is 
covered  with  thin  plates  of  iron,  excepting  the  furface 
neareft  to  the  glafs.  The  intention  of  this  is  to  main- 
tain a  more  perfect  communication  between  the  rubbed 
part  of  the  culhion  and  the  earth  or  negative  coi;duclor, 
as  the  cafe  may  be. 

The  plates  of  gum-lac  YY,  are  applied  to  the  rub- 
bers, each  by  means  of  a  thin  plate  of  brafs,  to  which 
they  are  affixed  by  heat.  There  are  two  wires  rivetted 
in  the  plates,  which  are  thrulf  into  correfpondent  holes 
in  the  wooden  part  of  the  culhion. 

The  mahogany  column  A  ends  in  a  fquare  ^  ^,  upon 

which 
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EVdlrical  which  tile  pieCe  K  is  fitted  and  firmly  applied,  by  means 
Appaiutus.  gf  jl^g  fcrew  and  init  exhibited  in  the  fecHoii.  + 
.~.r~r  ,,  ,        The  folloiving  delcription  of  a  ufeful  ra?.chine  is  ta- 
~     .    .t .  ken   iiom    Mr  Lavallo,  who   conlidcrs  it  as  one  oi  the 
4-oI.  i.  u.  Sj.  moil  complete  with  which  he  i'i  acquainted. 

■  The  frame  of  this  machine  conlills  of  the  bottom 
board  ABC,  which  when  the  machine  is  to  be  iiied, 
is  fallened  to  the  table  by  two  iron  clamps,  one  of  which 
appears  in  the  figure  near  C.  Upon  the  boUom  board 
are  perpendicularly  railed  two  llrong  wooden  pillars 
KL,  and  AH,  which  fupport  the  cylinder,  and  the 
v.heel.  From  one  of  the  brafs  caps  of  the  cylirider 
FF,  an  axle  of  fleel  proceeds,  which  palTcs  quite  through 
a  hole  in  the  pillar  KL,  and  has  on  this  fide  of  the 
pillar  a  pulley  I,  fixed  upon  its  fquare  extremity.  Up- 
on the  circnmference  ot  this  pulley  there  are  three  or 
four  grooves,  in  order  to  fuit  the  variable  length  of  the 
firing  a  b,  which  goes  round  one  of  thera,  and  round 
the  groove  of  the  wheel  D.  The  othtr  cap  of  the  cy- 
linder has  a  fraall  cavity,  which  fits  the  conical  extre- 
mity of  a  ftrong  lcrc\v,  that  proceeds  from  the  pillar 
H.  The  wheel  D,  ivhich  is  moved  by  the  handle  E, 
turns  round  a  ftrong  axle,  proceeding  from  almoft  the 
middle  part  of  the  pillar  KL. 

The  rubber  G  ot  this  macliine  is  on  each  end  two  or 
three  inches  lliorter  than  the  cylinder  (i.  e.  the  cylinder 
exclufive  of  the  necks),  and  it  is  made  to  rub  about 
one-tenth  part  of  the  cylinder's  circumference,  or  ra- 
ther lefs  j  it  confills  of  a  thin  quilted  culhion  of  filk, 
ItulTed  with  hair,  and  faftened  by  filk  firings  upon  a 
piece  of  wood,  which  is  properly  adapted  to  the  furface 
of  the  cylinder.  And  to  the  lower  extremity  of  the 
cuftiion,  or  rather  of  the  piece  of  wood  to  which  the 
cufliion  is  tied,  a  piece  of  leather  is  faftened,  >vhich  is 
turned  over  the  culhion,  i.  e.  ftands  between  it  and  the 
furface  of  the  cylinder,  and  to  the  extremity  of  which 
a  piece  of  filk  or  oiled  filk  is  faftened,  which  covers 
almoft  all  the  upper  part  of  the  cylinder.  Upon  this 
leather,  w'nich  reaches  from  the  lower  to  almoft  the  up- 
per extremity  of  the  cuft.ion,  fome  of  the  amalgam  is  to 
be  worked,  fo  as  to  be  forced  as  much  as  pofiible  into 
its  fubftance  :  if  raofaic  gold  is  to  be  tried,  then  the 
leather  ftiould  be  new,  and  v.hereon  no  other  amalgam 
has  been  put.  This  rubber  is  fupported  by  two  fprings, 
fcre-vved  to  its  back,  and  from  which  it  may  be  eafily 
imfcrewcd,  when  occafion  requires  it.  The  two  fprings 
proceed  from  the  ivooden  cap  of  a  ftrong  glafs  pillar, 
perpendicular  to  the  bottom  board  of  the  machine. 
This  pillar  has  a  fquare  wooden  bafis,  that  fiides  in  tivo 
grooves  in  the  bottom  board  ABC,  upon  which  it  is 
faftened  by  a  fcrew.  In  this  manner  the  glafs  pillar 
may  be  faftened  at  any  required  dillance,  and  in  confe- 
quence  the  rubber  may  be  made  to  prefs  harder  or 
lighter  upon  the  cylinder.  The  rubber  in  this  manner- 
is  perfectly  infulatcd ;  and,  when  inlulation  is  not  re- 
quired, a  chain  ■\\ith  a  fmall  hook  may  be  hanged  to 
it,  fo  as  to  have  a  regular  communication  uith  the 
piece  of  leather-,  the  chain  then  falling  upon  the  table, 
renders  the  rubber  uninfulated. 

Fig.  7.  reprefents  the  prime  conductor  AB  belong- 
ing to  this  machine.  This  is  of  hollow  brafs,  and  is 
fupported  by  two  glafs  pillars  varniftied,  that  by  two 
brafs  fcckets  are  fixed  in  the  board  CC.  This  conduc- 
lOr  receives  the  eleclric  po^ver  through  the  points  of  the 
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colleolor  L,  which  are  fet  at  about  half  an  inch  diftance  EI-rtric»l 
from  the  furface  of  the  cylinder  of  the  machine.  App^ratus.^ 

If  the  handle  E  of  the  whee!,  be  turned  (and  on  ac-  ' 
count  of  the  rubber  it  ftiould  be  turned  always  in  the 
direclion  of  the  letters  a  1/ c)  this  machine  ftanuing  in 
the  fituation  that  is  reprefented  in  the  figure,  will  give 
pofitive  electricity,  i.  c.  the  prime  conductor  will  be 
eledrified  poCtively.  But  if  a  negative  electricity  be 
required,  then  the  chain  nmft  be  removed  from  the  rub- 
ber and  hung  to  the  prime  condudor  ;  for  in  this  cafe 
the  electricity  of  the  prime  conductor  will  be  coramtuii- 
cated  to  the  ground,  and  the  rubber  remaining  infula- 
ted,  will  appear  llrongly  negative.  Another  conduc- 
tor, equal  to  the  conductor  AB,  may  be  connefled 
with  the  infulated  rubber^  and  then  the  operator  may 
obtain  as  ftrong  negative  eleftricity  from, this,  as  he 
can  pofitive  from  the  conductor  AB.  ro 

The  next  machine  which  we  fliall  mention  is  one  in-MrNairnc's 
vented  by  Mr  Nairne,  which   is   chiefly  employed   for  ""^hine. 
medical  purpofes ;  but  a  modification  of  which,   to  be    °"    ' 
prefent'y  defcribed,  will   anfuer   for   moft   purpofes  of 
eleftrical  experiment  better  than  any  other. 

'J"he  cylinder  in  Mr  Nairne's  machine  is  about  twelve 
inches  long  and  feven  in  di«mtter  ;  it  turns  upon  two 
wooden  pieces  cemented  on  the  top  of  two  ftrong  glafs 
pillars,  BB.  Thefe  pillars  ai-e  made  faft  into  the  bot- 
tom board  of  the  mr.chlne,  which  is  faftened  to  the  ta- 
ble by  means  of  a  crank.  There  are  grooves  made  in 
the  under  part  of  the  bottom  of  the  crank,  through 
which  the  pieces  FE  Aide.  On  thefe  pieces  the  pillars 
ftand  by  which  the  tivo  conduftors  are  fupported ;  and 
in  order  to  place  thefe  conduftors  nearer  to  the  cylin- 
der, or  remove  them  farther  from  it,  the  pieces  on 
ivhich  they  ftand  are  moveable  in\\-ards  or  out\vards, . 
and  may  be  fixed  by  the  two  fcreiv  nuts  LL.  The 
rubber  is  faftened  to  the  conductor  R  •,  and  confifts  of 
a  cufliion  of  leather  fluffed,  having  a  piece  of  filk  glued 
to  its  under  part.  This  laft  being  turned  over  the  fur- 
face of  the  cuftiion,  and  thus  interpofcd  bel^veen  it  and 
the  glafs,  goes  over  the  cylinder,  and  almolt  touches 
the  pointed  «-ires  which  are  fixed  on  the  other  conduc- 
tors. The  conductors  are  of  tin  covered  inth  black 
lacquer,  each  of  them  containing  a  large  coated  glafs 
jar,  and  likewife  a  fmaller  one,  or  a  coated  tube,  which 
are  vifible  when  the  caps  NN  are  rerao^td.  To  each 
conductor  is  fixed  a  knob  O,  for  the  occafional  fufpen- 
fion  of  a  chain  to  produce  pofitive  or  negative  elec- 
tricity. The  part  of  the  winch  C,  which  a6ts  as  a  le- 
ver in  turning  the  cylinder,  is  of  glafs.  Thus  every 
part  of  the  machine  is  inlulated,  the  cylinder  itfelf  and 
its  brafs  caps  not  excepted.  And  to  this  the  inventor 
has  adapted  fome  flexible  conducting  joints,  a  difcharg- 
ing  electrometer,  and  other  utenfils  necclTary  for  thfe 
pradice  of  mcdicral  electricity. 

A  modification   of  this  macliine  is   reprefented    at 
fig.  9. 

/7,  the  handle  of  the  cylinder. 

/>,  the  negative,  and  r,  the />o/j//tifcondu£tor. 

(/,  tlie  filk  flap  of  the  rubber. 

S* 
Mr  Reid's   portable   machine,   as   improved   by  Mr  Mr  lleid's 

Lane,  is  the  laft  which  we  ftiall  defcribe,  and  is  repre-!'°^'^'.'''= 

fented  at  fig.  10.     A  is  the  glafs  cylinder,  moved  ver-^"'^'""'^' 

tically  by  means  of  the  pulley  at  the  lower  end  of  the 

axis,  - 
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Eleifliical  axis.     Tliis  pulley  is  turned  by  a  large  wheel  B,  which 
Apparatiis  ^jj,,.   paialiel  jq   thg  table.     There  are  threi  pulleys  of 
*  different  dimenfions  marked  in  the  figure  j  one  of  which 

.revolves  four  times  for  every  revolution  of  the  large 
,ivheel  B.  Tlie  conduftor  C,  is  furnilhed  ivith  points 
to  coUeft  the  fluid,  and  is  fcrewed  to  the  ^vire  of  a 
coated  jar  D,  which  llands  in  a  focket  between  the  cy- 
linder and  the  \vheel.  This  figure  alfo  ihews  how 
Mr  Lane's  eledlrometer,  to  be  afterwards  defcribed, 
_niay  be  adapted  to  this  machine. 

A  great  many  other  machines  have  been  defcribed 
.in  the  Philofophical  Tranfaftions,  Journal  de  Phyfique, 
.and  in  various  books  on  eleftricity';  but  thofe  of  which 
we  have  given  an  account  are  the  moft  material. 


Chap.  III. 


General  direSIions  j 
cal  Machini. 


/"-,- 


ufnig  the  EL'Bri- 


5*  It  is  of  the  greateft  confequence  that   the  machine, 

as  well  as  the  table  on  which  it  (lands,  and  every  thing 
in  its  neighbourhood,  be  perfectly  free  from  dull  ;  it  is 
therefore  necelTary  to  begin  by  wiping  every  part  of 
the  machine,  &c.  with  a  clean,  dry,  foft  linen  cloth. 
If  the  weather  is  not  warm  and  dry,  it  will  be  proper 
alfo  to  place  the  machine  for  fome  time  before  the  fire, 
that  it  may  be  perfeftly  free  from  nioiflure.  The  cy- 
linder if  ufed  lately  and  not  cleaned,  may  have  con- 
tracted fpots  of  dirt,  or  greafe  ;  in  which  cafe  it  muft 
be  rubbed  with  a  foft  rag  dipped  in  fpirit  of  wine.  In 
fhort,  very  much  depends  on  the  machine  being  quite 
free  from,  dirt  andmoillure. 

33  The  condudlors.are  now  to  be  fi.xed  in  a  proper  fitua- 

tion,  fo  that  the  rubber  of  the  negative  conduftor  may 
prefs  clofely  to  the  cylinder  on  one  fide,  and  the  points 
of  the  pofitive  conduftor  may  approach  on  the  other  as 
near  to  it  as  poffible,  without  touching.  Then  nhile 
the  cylinder  is  made  to  revolve,  the  amalgam  is  to  be 
applied  to  it,  where  it  is  not  covered  with  the  filk  ; 
this  is  befl;  done  by  means  of  a  piece  of  leather  to 
which  the  amalgam  has  been  previoufly  faftened,  which 
is  a  better  method  than  by  fpreading  it  on  the  rubber. 
As  the  amalgam  is  liable  to  oxidation  from  expofure  to 
the  air,  it  is  proper  to  fcrape  the  furface  of  it  before  it 
is  applied  to  the  cylinder;  and  if  any  old  amalgam  has 
been  left  on  the  cufliion  of  the  rubber,  this  Ihould  alfo 
be  fcraped  before  ufing  the  new. 

54'  After  having  made  thefe  arrangements,  on  whirling 

the  cylinder  in  contacl  with  the  rubber,  without  bring- 
ing any  copduftiug  body  near  the  former,  or  infulating 
the  latter,  we  will  perceive  in  the  dark  a  ftream  of  fire 
ilTuing  from  the  place  of  contaft  betw-een  the  rubber 
and  the  cylinder,  and  adapting  itfelf  to  the  form  of  the 
cylinder,  fo  as  to  involve  it  in  a  blue  flame  mixed  with 
bright  fparks  ;  the  whole  making  a  very  perceptible 
whizzing  and  fnapping  noife.  If  the  fipger  is  brought 
near  the  cylinder  in  this  fituation,  the  flame  and  fparks 
will  leave  the  cylinder  and  ftrike  the  finger ;  and  this 
phenomenon  will  continue  as  long  as  the  globe  con- 
tinues to  be  whirled  round. 

On  applying  the  prime  conduftor,  the  light  ivill  va 
nifli,  and  be  perceptible  only  upon  the  points  prefentcd 
to  it  by  the  cylinder  ;  but  if  the  finger  is  now  brought 
near  the  con'duftor,  a  very  fmart  fpark  will  ftrike  it, 
and  that  at  a  greater  or  fmaller  dillance,  according  to 
■the  ftrength   of  the  machine.     This   fpark,  when  the 
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eleftricity  is   not   very  ftrong,  appears  like   a   ftraight  Eicflricl 
line  of  fire;  but  if  the  machine  ails  very  powerfully, App^u atu'^ 
it  will   put   on   the   appearance   of   zig-zag   lightning,         *" 
throwing  out  other  fparks  from  the  corners,  and  ftrike 
with  fuch  force  as  to   give   confidcrable   pain   to  thofe 
who  receive  it. 

If  thefe  appearances  do  not  take  place,  or  if  they 
take  place  only  in  a  flight  degree,  foon  after  the  apply- 
ing the  amalgam,  fpread  a  little  oil  on  the  palm  of 
your  hand,  and  let  it  flightly  touch  the  cylinder  as  it 
moves  round  ;  in  general  this  is  Inftantly  followed  by  a 
copious  emilTion  of  fparks,  numerous  torrents  of  which 
will  no^v  pafs  from  the  edge  of  the  filk  to  the  knuckles. 
Sometimes,  however,  after  ufing  all  thefe  precautions, 
the  machine  does  not  aft  well,  and  in  this  cafe  the  rub- 
ber fliould  be  examined,  to  fee  if  fomething  is  not 
wrong  there.  The  rubber  flioidd  be  removed  from  the 
glafs  pillar  or  the  negative  conductor,  to  which  it  is 
faftened,  by 'taking  out  the  fcrews  by  which  it  is  ufually 
fecured  ;"  it  is  then  to  be  brought  near  the  fire  fo  that 
the  filk  may  be  perfeflly  dried,  after  which  a  little  tal- 
low or  fuet  fliould  be  rubbed  upon  the  cufliion,  and  it 
Ihould  then  be  replaced  in  its  fituaticn.  If  the  filk  of 
the  rubber  is  fitted  to  the  cufliion  by  means  of  a  wire 
as  defcribed  in  (42.)  it  will  only  be  necelTary  to  take 
out  this  wire,   in  order  to  dry  the  filk. 

While  both  conductors  remain  infulated,  the  machine 
%vill  not  continue  to  aft  long,  or  at  leaft  its  aftion  will 
be  much  lefs  powerful ;  but  if  the  negative  conduftor 
or  rubber  be  made  to  communicate  with  the  floor  or  a 
moift  ivall,  it  will  in  general  continue  its  aftion  for  any 
length  of  time  required. 

The  weather  is  found  to  have  confiderable  influence 
on  the  aftion  of  an  eleftrical  machine  ;  in  wet  weather 
it  will  neither  aft  fo  powerfully,  nor  for  fo  long  a  time 
as  when  the  weather  is  moderately  warm  and  dry,  un- 
lefs  perpetual  care  be  taken  to  keep  every  part  of  it 
warm  and  clean.  Very  hot  dry  weather  is  alfo  unfa- 
vourable to  the  aftion  of  the  machine,  and  when  this 
happens,  even  the  floor  of  the  room  may  be  too  dry  to 
ferve  as  a  conduftor  ;  it  is  then  neceflary  to  conneft 
the  rubber  by  a  chain  which  communicates  with  fome 
moift  furface,  as  a  cellar,  a  pump,  or  the  like.  5 

Mr  Nicholfon  lays  do^ni  the  following  direftions  for  Mr  Nicho:. 
preparing  the  machine  for  experiment.  fon's  direc- 

Clean  the  cylinder,  and  wipe  the  filk.  tions  for  in- 

Greafe   the  cylinder,  by  turning  it  againft  a  g^eafed " " J"^j-  ' 
leather  till   it  is  uniformly  obfcured.     1  ufe  the  tallow  ,i,e  cylin- 
of  a  candle.  der. 

Turn  the  cylinder  till  the  filk  flap  has  ^viped  off  fo 
much  of  the  greafe  as  to  render  it  femitranfparcnt. 

Put  fome  amalgam  on  a  piece  of  leather,  and  fpread 
it  well  fo  that  it  may  be  uniformly  bright.  Apply 
this  againft  the  turning  cylinder.  The  friction  will  im- 
mediately increafe,  and  the  leather  muft  not  be  remov- 
ed until  it  ceafes  to  become  greater. 

Remove  the  leather,  and  the  aftion  of  the  machine 
will  be  very  ftrong.  *  *  PkU 

Trail/,  to-- 

Chap.  IV.  An  Enumeratian  of  fame  other  Parts  ofn'^y- 
an  EleBrical  Apparatus  to  be  defcribed  hereafter. 

There  are  many  other  parts  of  the  eleftrical  appara- 
tus; but  thefe  we  can  only  enumerate  here,  as  their  de- 
fcriptio'n   and   ufe   will  come  wore  properly  to  be  ex- 
plained 
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Print  iplsc/f  plained   undef   tlie   principles   on  ivhich  tliey  are  con- 
Elearicit,-  ftruaed. 

b  '  x'ncri-  ■'^'S'  ^^'  ''"'^  ^3-  repi'^'erit  dift'erent  forms  of  coated 
nicnt.  jf"  or  Levdcn  phials  employed  for  t'lie  accumulation 
'■"  »  ''  of  tbe  eleftric  power,  and  the  ufual  forms  of  the  dif- 
charoing  rod. 

Fig.  14.  fliews  one  of  the  moft  approved  forms  of 
the  eleftrical  battery. 

Fig.  15.  repr<;fcnts  a  Hand  fupporting  four  eleftro- 
meters  for  afcertaining  the  prefence  and  meafuring  the 
degree  of  eledlricity: 

Fig.  17.  exhibits  the  ufual  form  of  the  quadrant  e- 
leclrometer  invented  by  Mr  Kenly,  placed  on  the  end 
of  the  prime  conduftor. 

Fig.  1 8.  reprefents  Mr  Benhet's  gold-leaf  ele6lro- 
theter. 

Figv  19.  fliiews  Mr  Ca\*allo's  pocket  eleftrometer. 

Fig.  29.  reprefents  Mr  Henly's  univerfal  difchargerj 
and  fig.  30.  a  prefs  belonging  to  it. 

Fig.  3 1 .  and  3  2.  fliew  an  outline  of  Mr  Morgan's 
difcharging  rodi 

Fig.  42-.  reprefents  Mr  Nicholfon's  inflrument  for 
dillinguilhing  pofitive  and  negative  eleftricity. 

Fig.  6'J.  gives  a  View  of  Lane's  eleflrometer. 

Fig.  68»  and  69.  reprefent  Mr  Brooke's  eleftrometer 
as  made  by  Mr  Adams. 

Fig.  70.  reprefents  Cutlibertfon's  compound  or  imi- 
verfal  eledlrometer* 


Fig.  71.  and  72.  are  two  views  of  Dr  Robifon's  com-?'' 
parable  cleftrometer.  ^ 

Fig.  73.  illurtratcs  the   mode  of  ufing   the   clcftro-  ! 
phorus. 

Fig.  80.  is  a  figure  of  an  clcdrical  machine  in  which 
filk  is  employed  as  an  electric  inllcad  of  glafs. 

Fig.  85.  reprefents  Bcnnet's  doubler,  and  fig.  86. 
Nicholfon's  revolving  doubler. 

The  rell  of  the  apparatus  figured  in  the  plates  will 
be  enumerated  and  fully  delcribcd  in  the  fuccecding 
parts  of  the  article. 

Befides  the  apparatus  which  we  have  dcfcribed  and 
enumerated,  the  ele6tiician  Ihould  have  feveral  glafs 
tubes,  fome  of  fmooth  and  others  of  rough  glafs,  flicks 
of  fealing  wax,  a  piece  of  yellow  amber,  &c.  for  ex- 
citing positive  and  negative  electricity,  when  thefe  two 
ftates  are  to  be  obferved  or  compared. 

It  is  of  fome  confequence  that  an  eleftrician  (liould 
have  fome  mechanical  talle ;  as  he  may  often  be  re- 
quired to  renew  or  repair  parts  of  his  apparatus,  either 
to  fave  expence,  or  when  he  is  at  a  dillance  from  a 
fkilful  workman.  For  this  purpofe,  few  tools  are  ne- 
ceflary.  The  principal  are  a  turner's  lathe,  for  turn- 
ing caps>  balls,  pedeftals,  &c. ;  a  blow-pipe  with  a 
proper  lamp,  for  bending  tubes,  or  opening  and  clofing 
fuch  as  are  of  large  diameter  ;  a  few  files  of  various 
degrees  of  finenefs,  and  various  forms,  as  flat,  half- 
round,  rat-tail,  &c» 
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Mrt  lii. 

An  experimental  illustration  of  the  principles  of 

electricity. 


WE  propofe,  in  tliis  part,  to  defcribe  the  principal 
phenomena  of  co/nmunicated  e/eBricitij ;  and  to  illuf- 
trate  thefe  by  experiments,  which  we  Ihall,  as  nearly 
as  can  be  done,  clafs  under  certain  general  heads  or 
principles.  After  recounting  the  experiments  which 
illuftrate  each  head,  we  fliall  defcribe  the  conftruflion 
and  explain  the  ufes  of  the  feveral  eleftrical  inftniments 
which  depend  On  the  principle  laid  down.  We  fliall 
alfo  take  an  Opportunity,  in  this  part,  of  tracing  the 
origin  and  progrefs  of  the  more  important  difcoveries 
which  have  been  made  in  the  experimental  part  of  the 
fciencc. 

As  it  mart  be  dippofed  that  the  reader  is  at  prefent 
unacquainted  with  the  theory  of  eleitricity,  the  princi- 
ples to  which  the  feveral  experiments  in  this  part  are 
referred,  will  be  merely  ilich  fafts  or  general  pheno- 
mena as  have  been  obferved  in  tlie  courfe  of  experi- 
ment, independently  of  theory,  in  the  following  part 
of  this  article,  ■.-.e  fliall  endeavour  more  accurately  to 
illuflrate  thefe  phenomena-,  and  explain  them  according 
to  the  moft  generally  received  theory  of  eleftricity. 

Chap.  I.    Of  EkBr'cal  AitraHion  and  Repuljion, 

end  the  hiflruments  ivhich  defend  en  them. 

An  eleBrified  body  attraBs  bodies  hyoi/s^h:  near  it, 
trid  after  Imlding  titem  in  contaSl  with  it  for  fome  time, 
ftgain  repels  them. 

Voi.-.  VIL   Part  II, 


Experiment  1  .-^-Sufpend  a  downy  feather  by  a  filken 
thread  ;  on  making  it  approach  within  a  few  inches  of 
the  prime  conduftor,  while  the  cylinder  is  fet  in  mo- 
tion, it  will  be  attracted  to  the  condu6lor,  and  almofl 
immediately  repelled ;  and  thus  alternately  attracted 
and  repelled,  as  long  as  the  mrxhine  continues  to  be 
%vorked. 

This  experimetit  may  be  thus  ^'aried  in  a  pleafing 
manner.  Take  a  glafs  tube,  no  m,atter  whether  fmooth 
or  rough,  and,  after  rubbing  it,  prefent  to  it  a  downy 
feather  ;  this  will,  as  in  the  former-  iuflance,  be  inflant- 
ly  attrafted,  and  be  retained  for  a  fliort  time  in  contaift 
with  the  tube  ;  when  it  will  be  repelled.  If,  at  the 
time  of  its  repulfion,  the  tube  be  \k\A  in  the  air  at  a  dif- 
tance  from  furtounding  objefls,  the  repelled  feather  will 
float  above  the  tube,  and  may  be  driven  about  the  room 
as  long  as  it  does  not  touch  any  objeft  in  its  nei'^libour- 
hood.  If  one  perfon  hold  a  fmooth  glafs  ttjbe,  and  an- 
other a  rough  tube  or  a  flick  of  fealing  %vax,  and  a  fea- 
ther be  let  loofe  between  them  when  excited,  the  fea- 
ther k\\\  leap  from  one  to  the  other,  and  thus  the  two 
ptrfons  will  feem  to  drive  it  between  them  like  a  ftiut- 
tlecock,  whence  this  experiment  is  called  the  eleBrical 
Jhtttlccock.  g 

Exper.  2. — Let  there  be  two  tnetallic  plates,  one  as  Dancing 
c,  fig.  20.  fupported   by  a  ftand,   fo   as  that  it  may  be*"-'^  f»- 
placed  on  a  table,    &c.  the   other  d  provided   with   a      ''^'^ 
hook,  by  which  it  may  be  h\mg  by  a  chain  to  the  prime '^'■^''■''^"^" 
4  P  condudorj 
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Principles  jfconduftor,  at  fome  Jlftance  from  the  odier  jilale.   Then      repel  each  other  to  a  greater  or  leis  diilance,   accord- P>''''n'l''; 


EletSncity  (-m-  j^^jg  foiaJl  ilgures  of  men  or  other  objetts  in  paper, 
or,  what  is  better,  form  them  out  of  the  dry  pith  of  el- 
der, or  of  rudie^,  and  lay  them  on  the  lower  plate.  Ou 
■.vorkhig  the  machine  the  figures  will  rife  from  the  lower 
j.late,  and  move  perpetually  from  the  one  plate  to  the  o- 
ther  as  reprefcnted  in  the  figure. 

Exper.  3. — Let  a  folid  rod  of  glafs,  as  a,  fig.  21.  be 
made  to  pafs  through  a  bell  b,  perforated  for  the  pur- 
pole,  and  let  one  end  of  the  rod  be  fixed  in  a  wooden 
foot,  vvliile  the  other  fupports  two  metallic  arms,  c  d,  ef, 
crolting  each  other,  and  knobbed  at  their  extremities. 
From  each  extremity  let  a  fmall  bell  without  a  clapper 
be  fufpended  by  a  metallic  wire,  and  from  each  arm,  at 
a  little  dlltance  from  the  extremities,  let  the  clappers  of 
thefe  bells  be  fufpended  by  lilken  threads.  On  con- 
nefting  the  top  of  the  Hand  v.'ith  the  prime  conduiSor, 
and  fetting  the  machine  in  motion,  the  clappers  will  be- 
gin to  move  between  the  central  bell  and  the  other  four 
fo  as  to  ring  the  whole  five. 

Here  the  bells  receive  the  eleftric  power  from  the 
prime  condudlor,  and  being  electrified,  attraft  and  re- 
pel the  clappers  which  hang  freely  between  them. 

Exjier.  4.' — Tie  a  fmall  body,  as  for  inflance  a  light 
piece  of  cork,  to  a  filk  thread  about  eight  inches  long, 
and  holding  the  thread  by  its  end,  let  the  fmall  body 
hang  at  the  dillance  of  about  eight  inches  from  the  fide 
of  the  prime  conduftor  eleftrified.  'J'his  fmall  body,  if 
the  elcftrization  of  the  condudor  is  not  llrong,  will  not 
be  attrafted.  But  if  a  finger  or  .any  conducting  fub- 
Itance  be  prefented  to  that  iide  of  the  fmall  body  which 
is  fartheft  from  the  prime  condudlor,  then  the  fmall 
body  will  immediately  move  to'.vard  the  prime  conduc- 
tor ;  and  wlien  this  body  has  touched  the  prime  con- 
ductor, it  will  be  inllantly  repelled  from  it,  on  account 
cf  the  repulfion  exifling  between  bodies  polTelTed  of  the 
lame  kind  of  eleflricity. 

Indeed,  if  this  infulated  botiy  be  very  near  to  the 
prime  conduflor,  or  the  prime  conduftor  llrongly  elec- 
triiied,  then  the  fmall  body  will  be  attrafled  without 
prefenting  to  it  any  conduiling  fubllance  ;  or  the  r.atu- 
ral  fluid  belonging  to  that  body  will  be  all  crowd- 
ed on  that  fide  of  it  which  is  nearefl  to  the  prime 
conduQcr. 

If  this  fmall  body,  inftead  of  the  filk,  be  fufpended 
by  a  linen  thread,  it  will  be  attrafted  at  a  much  great- 
er dlftance,  than  in  the  other  cafe. 

Bodies  in  the  fame  Jiate  of  e/e&ricitij,  i.  e.  which 
are  all  e/eElrlfed fiofilivehj,  or  all  negatively,  have  a  ten- 
dency to  repel  each  otlier. 

Exper.  1. —  Stick  a  do^vny  feather  into  one  of  the 
holes  of  the  prime  conduftor.  When  the  cylinder  is 
moved  the  feather  will  begin  to  fwell,  and  its  plumes 
will  feparate  to  a  coniiderable  dillance  from  each 
other. 

This  experiment  may  be  varied,  by  placing  the  re- 
prefentation  of  a  human  head  upon  the  prime  conduc- 
tor. When  the  cylinder  is  moved,  the  hair  of  the 
head  will  briftle  up  and  ftand  ereft  as  reprefented  in 

iCl.X.XXViII.fig.  22.  .        ,  ,         .  , 

Exper.  2. — Let  fmall  balls  made  of  cork  or  the  pith 
of  elder  well  dried,  be  fufpended  from  the  prime  con- 
duftpr  by  threads  of  an  equal  length.  While  the  cylin- 
der continues  at  reft,  the  balls  -vvill  touch  each  other, 
but  as  foon  as  the  machine  is  fet  in  motion  they  will 
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It  Is  not  neceffary  that  the  threads  be  in  contact  with 
the  prime  conduclor,   for  if  the  balls   be  brought  near  '— \— 
the  conduflor  wliile  the  machine  is  in  motion,  they  will 
recede  from  each  other  as  before. 

'i"he  fame  cjfeft  \\\\\  be  produced  whether  the 
balls  arc  hung  from  the  pofitive  or  the  negative  con- 
duflor. 

From  the  circLmflance  obferved  in  the  above  ex- 
periments we  deduce  the  following  important  corol- 
lary. .  f>l 

OI>je3s  brought  near  an  cleBrifed  body  are  eleElrifed ZwiA^m-i 
bij  fiojitwn. 

The  communication  of  eleftricity  from  an  elcflrified 
body,  to  another  which  is  not  in  contaft  with  it,  but 
is  only  in  its  vicinity,  may  for  the  prefent  be  conceived 
hy  remarking  that  thcle  bodies  are  furrounded  with  air. 
Air,  although  an  electric,  is  not  a  very  perfect  eleflric, 
but  is  more  or  lefs  alio  a  conduflor,  efpecially  when  it  I< 
m.oilL  When  a  body  is  electrified  it  communicates  to 
the  air  in  contaft  with  it  a  portion  of  its  elettric  poiver, 
and  thus  the  air  becomes  electrified,  and  of  courfe  im- 
parts to  the  bodies,  which  are  lurrounded  by  it  a  degree 
of  electricity  ;  and  this  the  more  eafily  as  it  is  in  a  bet- 
ter conduciing  ftate. 

The  apparent  aftion  of  the  air  in  commwiicatlng 
electricity  to  a  body  which  is  furrounded  by  it,  may  be 
illuilrated  by  the  following  experiments. 

Infulate  in  a  horizontal  pofition  a  metallic  rod  about 
tivo  feet  long,  having  blunt  ends,  and  at  one  of  its  ends 
fufpend  an  eletlrometer,  like  that  reprefented  in  fig.  1 16  j 
then  bring  within  three  or  four  inches  dillance  of  its 
other  end  an  excited  glafs  tube.  On  the  approach  of 
the  tube,  the  balls  of  the  electrometer  will  open,  and  if 
you  prefent  towards  them  a  body  pofitively  eledlrlfied, 
you  will  perceive  that  they  diverge  with  pofitive  elec- 
tricity. If  the  tube  be  removed,  the  balls  come  together 
again,  and  no  eleftricity  remains  in  them,  or  in  the  me- 
tallic rod.  But  if  while  the  tube  is  near  one  end  of  the 
rod,  and  the  balls  diverge  with  pofitive  eleftricity,  the 
other  end  of  the  rod,  viz.  that  from  which  the  eJeclro- 
meter  hangs,  be  touched  with  fome  conduftor,  the  cork, 
balls  ^vill  come  immediately  together,  and  they  will  re- 
main fo  when  the  conductor  has  been  removed  ; — re- 
move now  the  excited  glafs  tube,  and  the  balls  will  im- 
mediately diverge  with  negative  eleftricity ;  which 
fliows  that  the  rod  remains  eleftrified-  negatively. 

If  the  above  experiment  be  made  with  an  eleftric  ne- 
gatively ele<!;T;rified  (for  inftance,  a  rod  of  fealing-wax 
inftead  of  the  excited  glafs  tube)  then  the  apparent  elec- 
tricities in  the  rod  will  be  jufl  the  reverfe  of  what  they 
^vere  before  ;  for  in  this  cafe,  that  end  of  the  rod  to 
which  the  electric  has  been  prefented,  will  be  pofitive, 
and  the  oppoiite  end  negative  ;  ^vhich  oppofite  end,  if 
touched  in  this  ilate  with  fome  conducing  fubftance, 
will  acquire  fome  eleClric  po^ver  from  that  fubftance  ^ 
and  when,  after  that  fubftance  has  been  removed,  the  ex- 
cited eleftric  isalfo  removed,  the  rod  %vill  remain  pofitive. 
In  making  this  experiment,  care  muft  be  taken  that 
the  end  of  the  rod  be  very  blunt,  and  that  the  eletlric 
be  not  very  powerfully  excited  ;  otherwife  a  fpark  may 
pafs  from  this  to  the  rod,  which  renders  the  experiment 
precarious* 

Take 
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Printii-'.e^of  Take  two  rods  of  metal,  eacli  about  a  foot  long,  fur- 
Elcaricity  nilhed  with  knobs  at  both  ends  ;  and,  either  by  filii 
lines  or  by  infulating  ilools,  infulate  them,  fo  that  they 
may  lland  horizontally  in  one  dircftion,  and  about  a 
quarter  of  an  inch  diltance  from  one  another.  To  the 
middle  of  each  of  thefe  rods  hang  an  cleftrometer,  like 
that  rcprclented  in  fig.  1 6.  This  done,  take  an  excited 
glals  tube,  .ir.d  bring  it  to  about  three  inches  diltance 
from  the  knob  of  one  of  the  rods  ;  on  doing  which,  the 
eleftroraetcrs  of  both  rrkls  %vill  appear  elcftritied  :  keep 
the  tube  in  that  iituation  for  about  two  feconds,  then 
remove  it.  The  rods  now  will  remain  eleitriticd,  as 
appears  by  the  elei?trometers;  the  firrt,  viz.  that  to  which 
the  excited  tube  had  been  prelented,  remaining  negative, 
and  the  other  pofitive. 

In  this  experiment,  if,  inftead  of  the  glafs  tube,  an 
eleftric,  negatively  excited,  be  brought  near  the  end  of 
one  rod,  then  that  rod  will  be  eleilrjlied  poiitively,  and 
the  other  negatively. 

This  is  all  that  we  can  properly  explain  at  prefent 
with  refpefl  to  the  agency  of  the  air  in  the  produftion 
of  eleftrical  phenomena.  We  fliall  take  occafion  to 
confider  this  fubjeiS  more  fully  in  a  future  part  of  t'>is 
article,  ■when  ive  tliall  fee  that  a  variety  in  the  Ifale 
of  the  air  produces  conliderable  diverfity  in  the  pheno- 
mena. 

On  the  principle  of  eleiflric  repullion  and  the  above 
corollary  depend  the  aflion  of  leveral  inftruments  which 
are  of  great  ufe  in  eledrical  experimenf;,  and  which  we 
fliall  now  defcribe. 

Inllruments  which  are  employed  to  afcertain  the  pre- 
lence  of  electricity  are  called  eleHrofcnpcs.  As  they 
are  generally  employed  to  meafure  the  degree  of  elec- 
tricity produced,  they  are  alfo  called  eieBrometers, 
and  by  this  name  ive  (hall  in  future  diflinguillr  them. 

The  finl  eleflrometer  appears  to  have  been  conllrucl- 
ed  by  the  abbe  Nollet  ;  it  confilfed  of  two  threads  of 
fdk,  -which,  as  has  been  (howni,  recede  from  each  other 
on  the  approach  of  an  eleftrificd  body.  He  obi"cr\-ed 
the  angle  of  their  divergency  by  its  fliadow  call  on 
a  board  placed  behind  them.  Mr  Waitz  improved 
this  electrometer  by  appending  imall  weights  to  the 
threads  *. 

Mr  Canton  contrived  an  electrometer  which  is  the 
foundation  of  thofe  which  are  now  in  common  ufe.  He 
got  a  pair  of  balls  turned  in  a  lathe  out  of  the  dry  pith 
of  elder  ;  thele  he  hung  by  threads  of  the  finell  linen, 
and  kept  them  in  a  narrow  box  ivith  a  lliding  cover, 
where  they  were  fo  dlfpofed  that  the  threads  could  lie 
llraight.  When  he  was  to  ufe  it,  he  held  the  box  by 
the  e;<tremity  of  the  cover,  and  allowed  the  balls  to  hang 
freely  from  a  pin  to  which  they  were  fixed  f . 

Fig.  15.  reprefents  a  ftand  lupporting  the  eleftrome- 
CLXXXVIIters  DD,  CC.  B  is- the  bafis  of  it,  made  of  common 
wood.  A  is  a  pillar  of  wax,  glafs,  or  baked  wood. 
To  the  top  of  the  pillar,  if  it  be  of  wax  or  glafs,  a  cir- 
cular piece  of  \vood  is  fixed  ;  but  if  the  pillar  be  of  ba- 
ked wood,  that  may  conftitut*  the  ivliole.  From  this 
circular  piece  of  w-ood  proceed  four  arms  of  glafs,  or 
baked  wood,   fufpending  at  their  ends  four  eleclrome- 
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ter<:,  two  of  which,  DD,  are  fdk   ihrea'ds  about   eight  riinciplesci" 

inches  long,  fulptnding  each  a  fraall   downy  feather  at  ^•,'|'''^*"'^^"J 

its  end.     'I'he  other  two  eleflromctcrs,  CC,  are  thofe 

with  very  fmall  balls  of  cork,  or  of  the  pith  of  elder  ; 

and  they  are  conftrufled  in  the  following  manner  : — a  i 

is  a  Hick  of  glafs  about  fix   inches   long,   covered  with 

iealir.g-wax,  and   ftiaped   at   top   in   a  ring  :   from  tiie 

lower  extremity  of  this  llick  of  ghifs   proceed   two  fine 

linen   threads    (m)    c  c,   about  five  inches   long,   each 

fufpending  a  cork  or  pith-ball   d,  about   one-eighth  of 

an  inch  in  diameter.     When  this   eledrometer   is  not 

elcdrilicd,  the  threads  cc  hang  parallel  to  each   other, 

and  the  cork-balls  arc  in  contad  ;  but  wheneledrified, 

they  repel  one   another,   as   reprefented  in  the   figure. 

The  glals  llick  ob  fervcs  for   an   inlulating   handle,  by 

which  the  electrometer  may  be  iupported,  when  it  is  ufed 

without  the  Hand  AB. 

Another  fpecies  of  the  above  eledrometer  is   repre- 
fented in  fig.  16  ;  which  confiUs  of  a  linen  thread,  hav- 
ing at  each  end  a  fmall  cork-ball.     The  eledrometer  is  *  Cj-jdlW, 
fufpended  by  the  middle  of  the  thread  on  any  conduc-  ^l'^""iyi 
tor  proper  for  the  purpofc,  and  ferves  to  ihew  the  kind''''  'ij 
and  quantity  of  its  eledricity  -*.  *? 

Fig.  17.  reprefents  the  quadrant  eledrometer  of  Mr  Mr  Hcn- 

Henly,  one  of  the  moll  ufeful  inllruments   of  the   kind ''>'^  1"*- 

yet  difcovered,  as  well  for  meafurin?  the  deeree  of  dec-     ''"*' 
\  ■   •         c  11  f      .  ■        \  ■         c     troraetcr. 

tricity  or  any  body,  as   to  alcertam   tiie  quantity  01  a 

charge  before  aTi  explofion  ;  and  to  dlfcover  the  exaft 
time  the  eledricity  of  a  jar  changes,  when  without 
making  an  explofion,  it  is  dilcharged  by  gi\'ing  it  a 
quantity  of  the  contrary  eledricity.  The  pillar  LM  is 
generally  made  of  wood,  the  graduated  arch  NOP  of 
ivory,  the  rod  RS  is  made  of  very  light  wood,  with  a 
pith  ball  at  the  extremity  ;  it  turns  upon  the  centre  of 
the  femicircle,  fo  as  always  to  keep  near  its  furface  ;  the 
extremity  of  the  Hem  LM  may  either  be  fitted  to  the 
condudor  or  the  knob  of  a  jar.  When  the  apparatus 
is  eledrified,  the  rod  is  repelled  by  the  Hem,  and  moves 
along  the  graduated  arch  of  the  femicircle,  fo  as  to 
mark  the  degree  to  which  the  condudor  is  eledrified, 
or  the  height  to  \vhich  the  charge  of  the  jar  is  ad- 
vanced. 

Beccaria  recommends  fixing  the  index  between  two 
femicircles,  becaufe  when  it  is  placed  over  one  onlv, 
the  eledricity  of  this  repels  and  counterads  the  motion 
of  the  index.  Other  improvements  and  variations  have 
been  made  in  this  in'.lrument,  which  will  be  defcribed 
hereafter. 

The  fii-fl  account  of  Mr  Hcnly's  eledrometer  -was 
given  in  the  Phil.  Tranf.  vol.  Ixii.  by  Dr  Prieftlev,  who 
fpeaks  of  it  in  very  high  terms  in  a  letter  to  Dr  Frank- 
lin. He  confiders  it  as  a  perfed  inllrument  for  meafur- 
ing  degrees  of  -eledricity,  but  it  will  appear  hereafter 
that  this  is  not  the  cafe.  gj 

The  fcalc  in  Mr  Henly's  quadrant  is  dinded  into  e-M.  Ac- 
qual  parts",    but    M.  Achard   has  already   Ihew-n  that •^•'"1'^ o''- 
w  lien  this  is  the  cafe,  the  angle   at  which   the  index  is  ''^■^"•"'O"*  _ 
held  fufpended  by  the  eledric   repulfion   is   not   a  true  f.^n  ^f  ,1^^  ' 
meafare  of  the  repullive  force  ;  to  ellimate  which  truly,  fcale. 
he  demonftrates  that  the  arc  of  the  tledrometer  fliould 

4  P  2  be        . 


(m)  Thefe  threads  Ihould  be  -^vetted  In  a  weak  folution  of  fait. 
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I'linriplescibe  divided  according  to  ti  fcale  of  arcs,  the  tangents  of 
Eleclriciiy  vvliich  are  in  arithmetical  progrclllon. 

The  balls  of  the  ordinary  eledrometer  may  be  made 
oipitJi  or  of  cork,  but  the  latter  mult  be  very  Imooth  and 
well  poliftied.  They  are  bell  made  in  a  turner's  latbe. 
They  may  be  made  of  any  Ihape,  provided  they  are 
regular  and  free  from  edges.  A  very  convenient  elec- 
trometer is  made  of  two  long,  llender  pieces  of  rufli 
pith,  made  and  appended  to  Ihort  threads  of  flax. 
Thele  may  erJi.y  be  hung  parallel  to  each  other,  where- 
8S  in  the  ufual  ball-electrometers  the  threads  to  which 
the  balls  are  hung  form  an  angle  with  each  other. 
This  parallehfm  of  the  threads  is  of  advantage,  and 
was  conlidered  of  fo  much  confequence  by  Lord  Stan- 
hope (better  known  to  eleftricians  by  the  title  of 
Lord  Mahon)  that  he  was  at  great  pains  to  fufpend  his 
balls  in  a  parallel  poiition. 

Of  all  the  inllruments  by  which  it  has  been  attempt- 
net's  elec-  gj  jQ  meafure  eledricity,  none  have  been  found  to  an- 
tiometer.  ^^^.^^  ^^^  purpofe  better  than  that  invented  by  Mr  Ben- 
net,  and  which  is  reprefented  in  fig.  18.  It  coniills  of 
two  flips  of  gold  k:ii',  a  a,  fufpended  in  a  glafs  cylinder 
b.  The  foot,  c,  may  be  made  of  wood  or  metal,  and 
the  cap,  (/,  Ihould  be  of  metal  •,  the  latter  being  made 
flat  at  top  for  the  convenience  of  putting  any  thing  up- 
on it  that  is  to  be  electrified.  The  cap  is  about  an  inch 
wider  than  the  diameter  of  the  glafs,  and  its  rim  about 
three  quarters  of  an  inch  broad,  hanging  parallel  to  the^ 
glafs  to  keep  it  lufficiently  infulated,  and  to  turn  oft" 
the  rain,  when  the  inftrument  is  employed  in  experi- 
ments on  atmofpherical  eledlricity.  Within  this  is  a- 
nother  circular  rim  about  half  as  broad  as  the  former, 
lined  with  filk  or  velvet,  lb  that  it  may  be  made  to 
fit  the  outfide  of  the  glais  exaftly,  while  the  cap  may 
be  eafily  taken  oft"  to  repair  any  damage  done  to  the 
_gold  leaf.  From  the  centre  of  the  cap  hangs  a  tin 
tube  fomewhat  longer  than  the  depth  of  the  inner  rim, 
m  which  a  fmall  peg,/,  is  placed,  which  may  be  taken 
out  occafionally.  To  this  peg,  which  is  rounded  at  one 
end  and  flat  at  the  other,  two  flips  of  gold  leaf  are  faft- 
ened  with  pafle,  gum  ivater,  or  varniQi.  They  are  a- 
bout  a  fifth  part  of  an  inch  broad  and  t^vo  inches  long, 
and  are  generally  made  tapering  to  a  point.  In  one 
fide  of  the  cap  is  a  fmall  tube,  g,  to  place  wires  in  ; 
Ii,  h,  are  two  long  pieces  of  tin-foil  fattened  with  var- 
nifh  on  oppofite  fides  of  the  internal  fuiface  of  the  glafs, 
where  the  flips  of  gold  leaf  may  be  expefted  to  ftrike, 
and  in  connexion  ^^•ith  the  foot  of  the  inftrument.  The 
upper  end  of  the  glafs  is  covered  and  lined  ivith  feahng- 
ivax  as  low  as  the  outer  rim,  in  order  to  make  the  in- 
^o  fulation  more  complete. 
Improve-  An  improvement  on  this  elecElrometer  is  to  make  the 

nientofthiS(,y]j^(}g^.pj.j,jt;y  long^  and  to  have  a  fmall  additional  tube 
inltrument.  ^^  ^^  ^^^  ^^^  ^^^  ^^j  ^f  ;j_      -^-^e  (lips  of  tinfoil  reach 
almoft  to  the  edge  of  the  outer  rim,  and  are  lliarp  point- 
ed at  the  top,  widening  in  the  middle  and  decreallng  in 
breadth  again  as  they  defcend. 
Advantages      The  great  advantage  of  this  inftrument  over  the  elec- 
of  tliisM--    trometers  which  we  have  defcribed  above  is  its  extreme 
ftrument.     fgnfibifity,  which  will  appear  from  the  following  e.x- 

amples. 

lu  c  .rreme       I  ■  On  putting  powdered  chalk  iirto  a  pair  of  bellows 

fcnSbiUty.   and  blowing  it  upon  the  cap,  this   was  eleftrilied   pofi- 

tively  when  the  nozzle   of  the   bellows   was  about  hx 

inches  from  it  ■,  bat  at  tlje  diftance  of  three  feet  from  the 


nozzle,  the  fame  ftream  eleftrificd  ti>e  cap  negatively.  Principleiof 
Thus  it  appears  that  the  eleftricity  may  be  changed  from  Elci!trii.ity 
politive  to  negative  merely  trora  the  circumltange  01  this 
Itream  of  chalk  being  more  widely  ditluled  in  the  air. 
It  may  alfo  be  changed  by  placing  a  bunch  of  fine  wire,  > 
filk,  or  feathers,  in  the  nozzle  ot  the  bellows:  and  it  is 
likewife  negative  when  the  air  is  blown  from  a  pair  of 
belloivs  wanting  the  iron  pipe,  fo  that  it  may  come  out 
in  a  larger  Itream  ;  but  this  lall  experiment  iucceeded 
bcft  when  the  air  was  damp.  '1  here  is  likewite  a  re. 
markable  difterence  between  the  experiments  in  which 
tiie  eleftricity  is  poiitive  and  that  in  whicli  it  is  nega- 
tive ;  the  former  being  communicated  to  the  cap  with 
fome  degree  of  permauer.cy,  lb  that  thellipsot  gold  leaf 
continue  for  fome  time  to  diverge;  but  the  latter  being 
only  momentary,  and  the  Hips  coUapliug  as  loon  as  the 
cloud  of  chalk  is  dilperfed.  The  gieater  permanency 
of  the  eleflncity  in  the  former  cale  is  owing  to  lome  of 
the  chalk  fticking  to  the  cap  when  the  nozzle  of  the 
bellows  is  very  near  it. 

2.  A  piece  of  chalk  drawn  over  a  brufti,  or  pow- 
dered  chalk  put  into  the  brulh,  and  projefted  upon 
the  cap,  eleftrifies  it  negatively  ;  but  its  electricity  is  not 
communicated. 

3.  Powdered  chalk  blo\\Ti  ^nth  the  mouth  or  bellows 
from  a  metal  plate  placed  upon  the  cap,  communicates 
to  the  cap  a  permanent  pofitive  electricity.  It  the  chalk 
is  blo^vn  from  the  plate  either  iniulated  or  not  fo,  that 
the  powder  may  pals  over  the  cap,  if  not  too  far  off,  the 
eleftricity  communicated  is  alfo  politive  ;  or  it  a  bruflv 
be  placed  upon  the  cap  and  a  piece  of  chalk  be  drawn 
over  it,  the  flips  of  gold-leaf  when  the  hand  is  withdra^sii 
gradually  open  with  pofitive  eleftricity  as  the  cloud  of 
chalk  difperies. 

4.  Powdered  chalk  falling  from  one  plate  to  ano- 
ther placed  upon  the  inltrument  ele£trifies  it  nega- 
tively. 

Other  methods  of  producing  eleflricity  with  chalk 
and  other  po^vders  have  been  tried  ;  as  projecting  chalk 
from  a  goofe  wing,  chalking  the  edges  of  books  and 
clapping  the  leaves  of  the  book  fuddenly  together,  alfo 
fifting  the  powder  upon  the  cap,  all  which  eledlrified  it 
negatively  ;  but  the  inltrument  being  placed  in  a  dufty 
road,  and  the  duft  ftruck  up  with  a  flick  near  it,  elec- 
trified it  politively.  Breaking  the ^/fl/i-/f<?/-  upon  a  book 
electrified  it  negatively,  but  when  broken  in  water  it  did 
not  eledtrify  it. 

Wheat  flour  and  red  lead  produced  a  ftrong  negative 
eledtricity  in  all  cafes  where  the  chalk  produced  a  pofi- 
tive eleftricity.  The  following  powders  were  like  chalk: 
red  ochre,  yellow  rofm,  coal  aflies,  po^vdered  croeu* 
metallorura,  aurum  molaicum,  black-lead,  lamp-black 
(which  was  only  fenlible  in  the  two  firll  methods),  pow- 
dered quick-lime,  umber,  lapis  calaminaris,  Spanilt 
brown,  powdered  fulphur,  flowers  of  lulphur,  iron  filings, 
ruft  of  iron,  fand.  Rofin  and  chalk,  feparately  alike, 
were  changed  by  mixture  ;  this  was  often  tried  in  dry 
weather,  but  did  not  fucceed  in  damp  ;  white-lead  alfo 
fometimes  produced  pofitive  and  fometimes  negative  elec- 
tricity when  blown  from  a  plate. 

If  a  metal  cup  be  placed  upon  the  cap  with  a  red  hot 
coal  in  it,  and  a  fpoonftil  of  water  be  thrown  in,  it 
eleftrifies  it  negatively  ;  and  if  a  bent  wire  be  placed" 
in  the  cap,  with  a  piece  of  paper  fattened  to  it  to  in- 
creafe  its  furface,  the  pofitive  eledricity  of  the  amend- 
ing 


Chap.  T. 

Principlcsoiing  vapour  may  be  tried  by  introducing   the  paper  in- 
Elertr.ciiy  jq  jj^ 

illultratcil       rp].^  fenfibility  of  this  eleftrometer  may  be  confider- 

meiit.      ably  increafed  by  placing   a  candle   on   the   cap.      By 

>-i     y        '  this  means,   a  cloud  of  chalk,   which  in  the   other  cale 

73         only  jull  opens  the  gold-leaf,  will  caule  it  to  Ifrike  the 

Its  fei  fibili-j|jj.j  j-Qj  g  jpi^g  jjjjjg  together;  and  the  eleftricity  which 

bv  a  h 'lit '  "''^s  ""'  before  communicated,  now  pafles  into  the  elec- 
ed  car.dle.  troraeter,  cauling  the  gold-leaf  to  repel  after  it  is  car- 
ried away.  Even  fealing-wax  by  this  means  communi- 
cates its  eleftricity  at  the  dillance  of  1 2  ii\ches  at 
leail,  which  it  ^vould  fcarcely  otherwife  do  by  rubbing 
upon  the  cap. 

A  cloud  of  chalk  or  wheat  flour  may  be  made  in  one 
room,  and  the  eleiJlrometer  with  its  candle  be  afterwards 
leifurely  brought  from  another  room,  and  the  cloud 
will  elei5frify  it  before  it  comes  very  near.  The  air  of 
a  room  adjoining  to  that  -ivherein  the  eleflrical  ma- 
chine was  uled,  was  very  fenlibly  electrified,  which  was 
perceived  by  carrying  the  inlfrument  through  it  with  its 
candle. 

No  fenfible  eleftricity  is  produced  by  blowing  pure 
air,  by  projefling  water,  by  hnoke,  dame,  or  explollons 
oi  gun-po^vder. 

A  book  was  placed  upon  the  cap,  and  ftruck  with 
filk,  hnen,  woollen,  cotton,  parchment,  and  paper,  all 
ivhich  produced  negative  repuUion  ;  but  when  the  other 
fide  of  the  book  was  ftruck  withfdk,  it  became  pofitive; 
this  fide,  ftruck  at  right  angles  with  the  former,  was  a- 
gain  negative ;  and  by  continuing  the  llrokes  which 
produced  pofitive,  it  changed  to  negative  for  a  little 
while  ;  and  by  ftopping  agiin,  became  pofitive.  No 
other  book  \vould  do  the  fame,  though  the  fides  were 
fcraped  and  chalked,  upon  a  fuppofition  that  altering 
the  furface  would  produce  it.  At  laft,  one  fide  of  a 
book  was  moiftened,  which  chan;,ed  it ;  whence  it  was 
concluded,  that  one  edge  of  the  book  had  lain  in  a 
damp  place  •,  which  conjecture  was  farther  confirmed 
by  all  the  books  becomin;;,  pofitive  in  damp  weather, 
and  one  of  thern  being  dried  at  the  fire  again  became, 
negative. 

When  the  cap  is  approached  ivith  excited  fealing- 
wax,  the  gold-leaf  may  be  made  to  ftrike  the  fides  of 
the  glafs  more  than  tivelve  times  ;  and  as  the  fealing- 
wax  recedes,  it  ftrikes  nearly  as  often  5  but  if  it  ap- 
proaches much  quicker  than  it  recedes,  the  lecond  num- 
ber will  fometimes  be  greater. 

The  quantity  of  elertricity  neceffary  to  caufe  a  re- 
pulfion  of  the  gold-leaf  is  fo  fraall,  that  the  fliarpeft 
points  or  edges  do  not  draw  it  off  without  touching ; 
hence  it  is  unnecelTary  to  avoid  points  op  edges  in  th^ 
conftruclion  of  this  inftrument. 

To  the  experiments  on  blowing  powders  from  a  pair 
of  bellow' s,  it  may  be  added,  that  if  the  powder  is  blown 
at  about  the  diftance  of  three  inches  upon  a  plate  which 
is  moiftened  or  oiled,  its  eleftricity  is  contrary  to  that 
produced  by  blowing  upon  a  dry  plate.  This  (hews 
that  tlie  eledricity  of  the  ftrcams  of  powder  illuing  out 
of  the  bellows  is  only  contrary  to  the  more  expanded 
part,  becaufe  it  is  within  the  inftuence  of  its  own  at- 
mofphere  ;  for  when  this  is  dertroyed  by  the  adhefion 
of  the  powder  to  the  moiftened  place,  it  is  negative 
when  the  bellows  are  pofitive,  as  it  was  before  pofitive 
when  the  more  expanded  cloud  was  negative. 

This  iiiftiament  is  alfo  free  from  an  inconvenience 
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which  attends  the  eleflrometcrs  In  which  cork   or   pliliPrli.ciijlesyf 

balls  are  employed.      In  thefe,  when  the  balls  are  clec-  ^-''-■^r":"/ 
»  T    1       1  .    .         11  .        .1    •    r      i-         illuftrated 

tniied,  they  are   very  apt   to  aulierc  together  tor  tome  ^    exocri- 

time    before  the   repulfion   takes   place,  and  then  they      mtnt. 

olteu  leparate  with  a  jerk   ib  as  to   recede   from  each  ——^     •<* 

other  farther  than  Ithey  lought  to   do,  and  thus  make 

the  clcdricity  produced  appear  greater  than   it   really 

is ;  whereas  the  llips  of  gold-leaf  in  Bcnnet's  eletlrome- 

ter  do  not  adhere  together,   and   ftparate  equally  and 

gradually.  74 

Tliis  inftrument  is,  however,  not  without  its  defe61s,Its  J^'ei^ls. 

as  tile  delicate  texture  of  the  gold-kaf  renders  it  very 

diiiicult  to  faften  the   dips,  ib   as  to  keep  them  entire, 

and  alfo  prevent  the   inftrument  from  being   eafily  re-        -j: 

moved  from  one  place  to  another.     Mr   Cavallo   pro-Cavallo's 

poles  to  remedy  thefe  defefls  in  the  following  manner  :ino[l<-'  of  re- 

When   the  ftips  are  cut  and  are   lying  upon  paper,  orT"!-?","^ 

on  the  leather  cuftiion  upon  which  they  are  cut,  makefc^i,. 

them  equal  in  length,  by  meafuring   them  with   a  pair 

of  comiialTes,   and  cutting  otl"  a  fuitable   portion  from 

the  longeit  ;   then  cut  two  bits  of  very  fine  gilt  paper, 

each  about  half  ar.  inch  long,  and  a  quarter  of  an  inch 

broad,  and  by  meaiis  of  a  little  wax.  Hick  one  of  them 

to  one  extremity  of  each  ftip  of  gold-leaf,  fo  as  to  form  a 

kind  of  letter  T.     This  dene    hold  up  in  the  fingers  of 

onp   hand,   one  of  thole  pieces  of  paper  with  gold-leaf 

fulpendcd  to  it,  and  hold  the  other  with  the  fingers  of 

the  other  hand ;  then  bringing  them  near  to  each  other, 

and  having  adjufted  them  properly,  viz.  to  as  to  let  them 

hang  parallel  and  fmooth,  force  the  pieces  of  paper  which 

now  touch  each  other,  between  the  two  fides  of  a  fort 

of  pincers   made   of  brafs   wire,   or  of  very  thin   and 

hammered  brafs  plate,  which  pincers  are  faftened  to  the 

under  part  of  that  piere  %vhich  forms  the  top  or  covet 

of  the  glafs  vetTel.      As  thefe  gold  tUps  are  very  apt  to 

be  fpolled,  we  ftiould   keep  feveral  of  them   ready  cut 

in  a  book,  each  having  a  crois  piece  of  paper  fattened 

to   one   extremity,   fo   that   in  cale  of  accident,  a  new 

pair  of  gold  llips  may  be  foon  put  between  the  aperture 

of   the    above-defcribed   pincers ;    and   by   this   mean* 

the  eleftrometer  is  rendered,  in  a  certain  manner,  por- 
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Mr  Cavallo  defcribes  an  eleiftrometer  which  is  nearly  Wr  Cival- 
as  fenlible  as  Mr  Bennet's,  and  is  not  liable  to  the  in-'"'s  poolcet 
conveniences  above  mentioned.  It  is  reprefented  at*  '^"''™'" 
fig.  19. 

The  cafe  or  handle  of  this  eleflrometer  is  formed 
by  a  glafs  tube,  about  three  inches  long,  and  three- 
tenths  of  an  inch  in  diameter,  half  of  which  is  covered 
with  fealing-wax.  From  one  extremity  of  this  tube, 
i.e.  that  without  fealing  wax,  a  fmall  loop  of  filk  pro- 
ceeds, which  ferves  occafionally  to  hang  th*-  eleiftrome- 
ter on  a  pin,  Sic.  To  the  other  extremity  of  this  tube 
a  cork  is  adapted,  which,  being  cut  tapering  on  both 
ends,  can  fit  the  mouth  of  the  tube  with  cither  end. 
From  one  extremity  of  this  cork,  two  linen  threads 
proceed,  a  little  fliorter  than  the  length  of  tlie  tube, 
fufpending  each  a  little  cone  of  pith  of  elder.  When 
this  eleflrometer  is  to  be  ufed,  that  end  of  the  cork 
which  is  oppofite  to  the  threads  Is  pulhed  Into  the 
mouth  of  the  tube  •,  then  the  tube  forms  the  Infulatcd 
handle  of  the  pith  ele(Jlrometer,  as  repret'entcd  fi^.  10. 
c.  But  when  the  ele(Jlromcter  is  to  be  carried  in  the 
pocket,  then  the  threads  are  put  into  the  tube,  and  the 
cork  flops  it,  as  reprefented  at  i>.    The  peculiar  advan^ 

tages 
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Ptinciplesoftages  of  this  electrometer  are,  its  convenient  fniall  iize, 
Eleelncity  j^^  great  itnlibility,  and  its  continuiiie  loup-er  in  good 
iHuttrated        j"     ,    •  ,  1  r  '^ 

•ijv  exDcri-  °''"'^''  t'lan  any  other  ue  nave  yet  leen. 

ment.  o,  Repreleiits  a  cafe  to  carry  the  above -defciibed  elec- 

'■  ■  /~—  tromer  in.  This  cafe  is  like  a  common  tooth-picli  cafe, 
except  that  it  has  a  piece  of  amber  fixed  on  one  extre- 
mity A,  which  may  occafionally  lerve  to  elertrify  the 
eleiilrometer  negatively,  and  on  the  other  extremity  it 
Jias  a  piece  of  ivory  fallencd  upon  a  piece  of  amber 
BC.  This  amber  EC  fervcs  only  to  infulate  the  ivory, 
vhich,  when  infulated,  and  rubbed  againlt  woollen 
cloths,  acquires  a  politive  eleftricity ;  and  it  is  therefore 
ufefiil  to  eleclrify  the  electrometer  pofitively. 

There  are  many  other  eleftrometers  employed  by 
eleiElricians  ;  but  thefe  cannot  properly  be  deicribed  at 
prefent,  as  they  are  conllrudled  on  principles  which 
have  not  yet  been  explained.  They  will  be  noticed  in 
their  proper  place. 

The  eleSric  poiver  forces  a  fluid  lojloxv  in  ajlream 
through  a  cafiillarij  tube,  through  which,  ivhen  not  elcc- 
trified,  it  would  onli/  pafs  in  drops. 

Expcr.  I. —  Sufpend  a  imall  metallic  bucket 
full  of  water  from  the  prime  conductor,  and  place  in 
the  water  a  glafs  fyphon,  the  diameter  of  whofe  tube  is 
fo  fmall  that  the  water  will  only  drop  from  it.  Now 
fet  the  cylinder  of  a  machine  in  motion,  and  the  water 
will  begin  to  flow  in  a  full  ftream  from  the  end  of  the 
fyphon.  The  llream  will  foraetimes  be  fubdivided, 
and  if  the  experiment  is  made  in  the  dark,  the  ^vater 
^vill  appear  luminous. 

Exfier.  1. — Dip  a  fponge  '.in  water,  and  fuf- 
pend  it  from  the  prime  conduftor.  The  water  which 
before  only  dropped  from  the  fponge,  will  now  flow 
very  fall,  and  appears  in  the  dark  like  fiery  rain. 

The  etfccl  of  eleftricity  on  water  flowing  through 
capillary  tubes,  was  firll  obferved  by  M.  Boze  ,  but 
was  more  accurately  inveftigated  by  the  Abbe  Nollet. 
He  found  that  the  llream  of  water  through  a  capillary 
tube,  was  accelerated  in  the  inverfe  ratio  of  the  diame- 
ter of  the  tube  •,  but  that  if  the  diameter  of  the  tube, 
was  lefs  than  a  line  j  tlie  ftream  was  not  fenfibly  accel- 
rated.  The  important  application  which  the  abbe  thought 
he  could  make  of  this  experiment  will  be  feen  hereafter. 

When  an  infulated  vefj'el  is  eleBrified,  and  an  infulat- 
ed body,  fuch  as  a  ball-eleBrotneter,  is  fufpended  within 
the  cavity  of  the  veffel,  the  body  fiows  nofgns  of  elec- 
trical atiraBion  or  repuljion. 

The  experiment  by  ^vhich  this  principle  is  to  be  il- 
luftrated,  is  called  the  cleElrical  well,  and  is  thus  de- 
fcribed  by  Mr  Cav.allo. 

"  Place  upon  an  electric  ftool  a  metal  quart  mug,  or 
fome  other  conducing  body  nearly  of  the  fame  term 
and  dimenfion ;  then  tie  a  lliort  cork -ball  eleclrometer, 
of  the  kind  reprcfentcd  fig.  16.  (n),  at  the  end  of  a  filk 
thread  proceeding  from  the  ceiling  of  the  room,  or 
from  any  other  proper  fupport,  fo  that  the  eleftrometer 
may  be  fufpended  within  the  mug,  and  no  part  of  it 
tnay  be  above  the  mouth  ;  this  done,  elecfrify  the  mug, 
by  giving  it  a  fpark  with  an  excited  electric  or  other- 
vife,  and  you  will  fee  that  the  eleftrometer,  whilft  it 
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remains  In  that  infulated  fituation,  even  it  it  be  made  ['rinciplcsef 
to  touch   the   lldes  of  the  mug,   is  not   attracted   by  it,  l^le<!tricity 
nor   does   it   acquire   any  eledricity  ;  but  if,  whilft  it  [  ",'''" 
ftands  fufpended  within  the  mug,   a  conduftor  Handing      ment. 
out  of  the  mug  be  made  to  communicate  with,  or  only  — ^-v       ■' 
prefented  to  it,  then  the  eleftrometer  acquires  an  elec- 
tricity contrary  to  that  of  the  mug,  and  a  quantity  of 
it,  which  is   proportionable  to  the  body  with  which  it 
has  been  made  to  communicate  ;  and  it  is  then  immedi- 
ately attracted  by  the  mug. 

li,  by  railing  the  filk  thread  a  little,  part  of  the 
electrometer,  i.  e.  of  its  linen  threads,  be  lifted  jult  a- 
bove  the  moutli  of  the  mug,  the  balls  ^vill  be  immedi- 
ately attracted ;  for  then,  by  the  action  of  the  electri- 
city of  the  mug,  it  will  acquire  a  contrary  electricity, 
by  giving  to,  or  receiving  the  eleftric  power  from,  the 
air  above  the  cavity  of  the  mug." 

This  experiment  may  be  made  in  greater  perfeftion 
by  employing  a  globular  glafs  veffel,  ivith  a  narrow 
neck  jult  fuftlcient  to  admit  the  electrometer,  which 
fliould  be  fattened  to  a  crooked  glafs  rod,  fo  that  it 
may  be  prefented  to  any  part  of  the  cavity.     The  out-  J 

fide  of  the  veffel  ihould   be  fmeared  with  fome  clammy  \ 

fubltance,  as  fyrup  or  treacle,  and  may  be  infulated 
by  placing  it  on  a  wine  glafs.  The  balls  prefented  to 
the  outfide  when  the  veffel  is  eleitrified,  will  be  repel- 
led, but  prefented  to  any  part  of  the  iiifide,  they  will 
ftiow  no  ligns  of  electricity,  unlefs  touched  with  fome 
fubftance,  as  a  wire,  while  TOthin  the  cavity  ;  when,  on 
being  taken  out,  they  will  repel  each  other. 

This  experiment  was  invented  by  Dr  Franklin,  and 
is  called  by  him  the  cleSirical  cup. 

Chap.  II.  Of  the  diverftties  exhibited  hy  the'  eleHric 
power  in  its  pajfage  from  pointed  furfaces,  and 
from  obtufe furfaces. 

Wheh  the  eleSlric  power  pajfes  between   an  ele&rifed       j, 
body   and  a  pointed  conduBor,    a    luminous  flreatn    is 
produced,    attended  with    a  current   of  air  from   the 
point. 

Exper.  I. — Fix  a  metallic  point  in  the  prime 
conductor,  and  fet  the  machine  in  motion.  No  crack- 
ling, but  rather  a  hilTmg  noife,  -will  be  heard,  and  a 
light  will  appear  as  if  iltuing  from  the  point,  and  on 
holding  the  hand  near  it,  a  ftrong  blalt  of  air  ^vill  be 
found  to  proceed  from  it.  On  holding  another  point 
at  the  diftance  of  about  half  an  inch  from  the  point  in 
the  prime  conductor,  a  ftream  of  light  ^vill  be  feen  paf- 
fmg  between  them,  attended  ivith  a  crackling  noife. 
This  current  of  air  will  be  fufficiently  ftrong  to  turn 
any  light  bodies  \vhich  are  freely  fufpended,  and  in 
this  way  the  following  pleafing  experiments  may  be 
made.  _  , 

F.\per.     2. — Cut     a     round    flat     piece     of    cork, 
with   the  edges  very   fmooth,   and  ftick   a  number  of 
fmall  crow  quills  into  the  circumference,  with  the  fea- 
ther  ends   as   reprefented  in   fig.    23.  _;    pafs   a  needle      pi^te 
through  the  centre  of  the  cork,  and  fufpend  this  needle  clxxxvi 
by  a  final!  magnet  ?n ;  on  holding  the  cork  near  the 

point 


(N)   Inftead  of  the  eleftrometer,  there  may  be  ufed   any  other  kind  of  fmall  conduaing  body  ;  but  that  feems 
bell  adapted  to  fuch  experiments. 
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riuciplt'of point,  the  current  of  air  '.vill  make  it  move  round  'wi'.h 

iCeclrici-y  ^-^^^  fwiftnefs. 

illiillratc.l  E^^er.  3. — Let  four  arms  of  ivire,  witli  tlieir 
extreraitic:  pointed  and  turned  -.ill  in  the  Uirae  direftion, 
be  lluck  in  the  circumference  of  a  fniall  circular  piece 
of  li(^ht  wood,  fupported  on  a  pointed  wire,  as  repre- 
fented  in  {i<;.  24.  On  bringing  the  wires  near  the 
point  in  the  conductor,  while  the  machine  is  in  motion, 
they  will  move  fwiftly  round  as  before,  and  in  the 
dark,  a  beautiful  circle  of  fire  will  be  produced  by  the 
li^ht  ifliiing  from  the  points.  If  figures  of  dogs,  liorfes, 
6cc.  formed  of  elder  pith,  be  ftuck  on  the  points,  they 
will  appear  as  if  purfuing  each  other,  thus  forming  what 
Mr  Kinnerily  called  the  eleBrical  horfe-race. 

Expt-r.  4. — Fix  eight  bells  near  the  edge  of  a 
clrcidar  board  fupported  on  four  feet,  as  reprefented 
fig.  2J,  having  a  glafs  pillar  e  in  the  centre,  terminat- 
ed bv  a  point  ^.  On  this  point  place  the  pointed  wires 
ufed  in  the  lail  experiment,  hanging  from  one  of  them 
as  (t',  a  fmall  glafs  clapper  by  a  filken  thread  ;  and  con- 
iiecling  the  apparatus  hy  a  chain  h,  proceeding  from 
the  prime  conduftor.  On  letting  the  machine  in  mo- 
tion, the  ivire  will  move  round,  and  the  clapper  ring 
the  bells. 

Exper.  5. — By  this  motion  of  circulating  points 
we  may  in  fome  meafure  imitate  the  revolutions  of  the 
heavenly  bodies,  forming  what  is  called  the  eleBrical 
orrery.  Let  a  linglc  ivire,  ivith  the  extremities  point- 
ed and  turned  as  before,  be  nicely  balanced  on  a  point; 
fix  a  fraall  glafs  ball  over  its  centre,  as  a,  fig.  26,  to  re- 
prefent  the  fun.  At  one  extremity  of  the  wire,  let  a 
fraall  wire  be  foldered  perpendicularly,  and  on  this  ba- 
lance another  fmall  wire  ivith  its  ends  pointed  and  turn- 
ed, and  having  a  fmall  pith  ball  iu  in  its  centre  to  re- 
prefent  the  earth,  and  a  fmaller  ball  of  the  fame  kind 
at  one  of  the  angles  for  the  moon.  Let  the  whole  be 
fupported  upon  a  glafs  pillar,  and  be  conduced  by  a 
chain  proceeding  from  the  prime  conduflor  to  the  ivire 
fupporting  the  glafs  ball.  Noiv,  when  the  machine  is 
put  in  motion,  the  wires  will  turn  round,  fo  that  the 
ball  reprefenting  the  earth  ivill  move  round  the  central 
ball,  and  the  little  ball  at  the  angle  of  the  fmaller  ivire 
-  will  at  the  fame  time  revolve  about  tlie  earth. 

Graviiation      Exper.     6. — The     poiver     exerted    by     eleftiicity 

refitted  by  upon  points,  may  under  fome  circumftances  be  made 
to  counteraft  the  power  of  gravitation.  Let  an  inclin- 
ed plane  be  formed  of  tivo  parallel  wires  fattened  by 
their  extremities  to  four  pillars  of  folid  glafs,  M,  N,  O,  P, 
fig.  27.  fi\ed  in  a  board  fo  that  the  two  at  one  end  IhaU 
be  higher  than  the  other  two.  Then  fix  a  wire  ivith 
its  ends  pointed  and  turned  in  tlie  fame  diredlion,  at 
right  angles  upon  a  wire  axis.  Wlien  this  axis  is  laid 
upon  the  inclined  plane,  it  will  of  courfe  roll  to  the 
bottom,  but  if,  when  it  has  nearly  arrived  there,  the 
machine  be  put  in  motion,  the  wire  will  return  up  the 
plane,  revolving  on  its  axis. 

Exper.    y — Take     a    fmall    lock     of    cotton,    ex- 

trified  cot-  tended  in  every  direction  as   much  as  can  conveniently 

">"•  be  done,  and  by  a  linen  thread  about  five  or  fix  inches 

long,  or  by  a  thread  drawn  out  of  the  fame  cotton,  tie 
it  to  the  end  of  the  prime  conduftor ;  then  fet  the  ma- 
chine in  motion,  and  the  lock  of  cotton  on  being  elec- 
trified, will  immediately  fvvell,  by  repelling  its  fila- 
ments from  one  another,  and  will  llretch  itfelf  towards 
the  nearell  conduftor^     In  this  fitualion  let  the  cvlin- 
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der  be  kept  iji  motion,  and  prefent  the  end  of  your  fin- rrinciplc^cf 
gt-r,  or  the  knob  of  a  wire,  towards  the  lock  of  cotton,  *;|'1'"'^"7 
which  wiU  then  immediately  move  towards  the  nnger,  .    experi- 
and   endeavour  to  touch  it  ;  but  take  with  tlie   other      ment. 
hand  a   pointed   needle,  and   prelcnt  its   point  towards  — — v        ' 
the  cotton,  a  little  above  the  end  of  the  finger,  and  the 
cotton  will  be  obferved  ini  nediately  to  (lirink  upwards, 
and  move  toivards  the  prime   conductor.     Rtmovc  the 
needle,   and   the  cotton  will  come   again   towards  the 
finger.     Prefent  the  needle,  and  the  cotton  will  ihrink 
again.  ,         ^ 

IVhen  tlie  eleRric  power  pnjes  betiveen  an  electrified       8j 
hodij  and  a  conduBor  ivliofe  fiirface  is  obtufe,  a  luminous 
/part  it  produced,  attended  willi   an  explojion,   and  tliefe 
a/>pearances  are  more  or  lefsjlrong  tn  proportion  as  the 
furfaces  are  more  or  lefs  obtufe.  %^ 

Exper.  I. — When  the  prime  conduclor  is  Ctu- Drawing. 
ated  i)i  its  proper  place,  and  eleilrified  by  whirling  the 'P^fk's. 
cylinder,  if  a  metillic  wire  with  a  ball  at  its  extre- 
mity, or  the  knuckle  of  a  finger,  be  prelented  to  the 
]irirae  condmftor,  a  fpark  ivill  be  feen  to  ilTue  between 
them,  which  will  be  more  vivid,  and  will  be  attended 
with  a  greater  or  lefs  cxplolion,  according  as  the  ball 
is  larger.  The  llrongell  and  moll  vivid  fparks  are 
drawn  from  that  end  or  fide  of  the  prime  conduclor, 
which  is  farthell  from  the  cylinder.  Tiie  fparks  have 
the  lame  appearance  ivhether  they  be  taken  Irom  the 
politive  or  the  negative  conduftor  ;  they  lomctimes  ap- 
pear like  a  long  line  of  fire  reaching  horn  t!ie  prime 
conduclor  to  the  oppofed  body,  and  often  (particularly 
when  the  fpark  is  long,  and  difterent  conducling  iub- 
llances  in  the  line  of  its  direftion)  it  will  have  the  ap- 
pearance of  being  bent  to  iharp  angles  in  different 
places,  exaflly  refembling  a  tlalh  of  lightning.  87 

The   figure   of  the  fpark  varies  with   the   fuperficial Figure  of 
dimenfions  of  the  part   from  which   it  is   taken.      Jf  it  tlie  elertna: 
be  drawn  from  a  ball  of  tivo  or  three   inches  in  diame-  ' 
ter,  it  will  have  the  appearance  of  a  ilniight  line  •,  but 
if  the  ball  from  which  it  is  drawn  be  much  imaller,  as 
half  an  inch  in  diameter,  it  will  all'urae  the  zig-zag  ap- 
pearance above  mentioned. 

^Ve  have  jufl  feen  that  when  the  elci5lric  power  paf- 
fes  from  a  point  to  a  point,  there  are  no  fparks,  but  a 
luminous  llream  appears  ;  but  if  the  point  be  obliterat- 
ed, by  being  thmll  back  fo  as  to  be  on  a  level  ivith  the 
furface  of  the  conduclor,  by  being  held  betiveen  the 
fingers  &c.  the  fparks  will  appear  as  before.  j; 

The  length  of  the  fpark,  or  the  diftance  through  the  Length  of 
air  ivhich  it  ftrikes   from  the  conductor,  depends  on  fe-tl";  iiiarli. 
veral  circumftances  ;  as,  the   length   and   diameter   of 
the  condu<5lor  j    the  termination   of  the  furface  from 
I'.hich,  or  to  which,  the   fpark  palTes  ;   the  dimenfions 
of  the  cylinder  ;  and  the  pofition  of  the  conduftor. 

I.  If  the  condufHng  body  be  increafed  in  length 
only,  the  diftance  of  the  fpark  will  be  fliortcned.  This 
faft  was  very  early  obferved  by  Dr  Prieftlcy.  He 
found  that  a  fpark  from  the  end  of  a  wire  feveral  yards 
in  length,  and  about  one  fourth  of  an  inch  in  diameter, 
was  not  longer  than  one  taken  from  a  conduftor  two 
feet  in  length,  and  two  inches  in  diameter.  Signior 
Volta  found,  that  when  he  conneCled  feveral  rods,  eight 
feet  long,  and  half  an  inch  in  diameter,  fufpended  at 
the  diftance  ct  eight  inches  from  each  other,  the  fpark 
draivn  from  them  was  not  fo  long  as  one  draim  from 
a  conduftor  of  the  fame   length,  but  of  twelve   incher- 

diiuueter. 
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rrinciplesofdiaftielcr.      Mr   Bi'ook  of  Nonvich   conneaed  nearly 
flluftrated  ^^^^^'^  '"''*  °^  "'"^'^  covered  with  tin-foil,  near  Itvcn 
by  experi.  ^"^  ^*"\?',  ^'^^  tlircc-foiuths  of  an  inch  in  diameter,  at 
ment.      about  r  foot  from  effch  other,  fo  that  the  whole  appa- 
"■"—Y^—^  ratus  rcferabled  a  large  gridiron,  which  was   fufpendcd 
from  the  cieling   by  glafs  rods.      From  fo  large  an  ex- 
tent of  conducing  furface  no  fpark  exceeding  fix  inches 
could  be  drawn  j  whereas  from  a  conduftor  eight  feet 
long,  and  five  inchfs  in  diameter,  fparke  may  often  be 
drawn  above  nine  inches  long,  with  the  iame  cylinder. 

2.  If  the_ diameter  of  the  conduftor  be  increaled  in 
f  roportion  to  its  length,  the  fpark  is  not  fo  long  as 
when  it  is  ihortened^  while  the  diameter  is  increafed. 
A  conduftor  tivelve  feet  longj  and  eight  inches  in  dia- 
meterj  does  not  yield  a  fpark  above  half  th.e  length 
that  may  be  dra\vn  from  a  conduftor  of  the  fame  dia- 
meter, only  fix  feet  long. 

3.  The  fpark  will  Ifrikc  to  a  greater  diftauce,  accord- 
ing as  the  cylinder  is  fmaller  in  proportion  to  the  con- 
dufior.  A  much  longer  and  more  violent  fpark  ;vas 
drawn  from  Mr  Brook's  gridiron  conduilor  with  a  cy- 
hnder  only  four  inches  in  diameter  than  from  a  conduc: 
tor  fire  feet  long,  and  fi.\  inches  in  diameter, '  with  the 
fame  cylinder. 

4.  The  length  of  the  fpark  is  greater  from  a  ball  of 
moderate  dimenfions  than  from  the  furface  of  the  prime 
condudlor. 

5.  The  fpark  will  be  longer  when  the  conduftor  is 
placed  parallel  to  the  cylinder,  than  when  it  is  at  right 
angles  with  the  cylinder. 

'£\\t  found  oi  the  fpark  varies  according  as  the  fur- 
faces  between  which  it  ftrikes  are  more  or  lefs  obtufe.  It 
is  louder  when  the  fpark  is  taken  from  the  prime  con- 
du£lor,  than  when  taken  from  a  ball  annexed  to  it  ; 
and  it  is  loudetl  of  all  when  the  fpark  ftrikes  from  one 
flat  furface  to  another  :  a  ftraight  fpark  is  always  loud- 
er than  one  of  the  zig-zag  appearance.  If  the  fpark 
be  made  to  pafs  from  one  end  of  a  glafs  tube  (clofed 
at  both  ends  and  very  dry)  to  the  other,  the  found  is 
entirely  hufhed. 

When  the  fpark  is  received  by  the  knuckle  it  pro- 
duces a  fenfation  which  is  more  or  lefs  painful.  It  is 
more  pungent  when  received  from  the  prime  conductor 
than  from  a  ball  attached  to  it.  The  fpark  produces 
a  more  painful  fenfation  in  proportion  as  it  is  fiiDr- 
ter. 

The  moft  remarkable  circumftance  attending  the  elec- 
tric fpark  is  the  light  (o)  produced  in  its  paflage  through 
the  air.  The  fparks  which  ufually  pafs  between  the 
rubber  of  the  negative  condudlor,  through  the  cylinder 
to  the  points  of  the  poCtive  conduflor,  are  of  a  beauti- 
ful light  blue  colour  j  but  when  the  fpark  pafles  be- 
tween the  prime  conductor  and  a  ball  of  the  diameter 
of  an  inch,  its  edges  are  purplilh,  and  from  thefe  diverge 
feveral  ramifications  of  a  purple  or  indigo  colour.  If 
the  balls  between  which  the  fpark  pafles  are  not  more 
than  half  an  inch  diftance  from  each  other,  a  continued 
llreara  of  the  moft  brilliant  light  will  be  produced,  at- 
tended with   a  whizzing   noife.     If  the  diftance  of  the 
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balls  from  each  other  be  increafed,  fparks  equally  bril-PrincipItsof 
liant  will  be  produced  ;   but  their  fucceflion  will  be  lefs  l^ji^<!^ricity 
quick,  and  no  continued  ftream  will  appear. 

Tiie  light  emitted  from  electrified  conductors  is  more 
copious  and  brilliant  in  proportion  as  their  furfaces  are  * 
more  extended.  It  a  ptrlon  ftanding  on  an  infulating 
ftool,  and  connected  with  the  prime  condiiftor  of  a  ma- 
chine in  motion,  hold  a  fiat  plate  of  metal,  as  a  pew- 
ter platCj  while  another  perlon  Handing  on  the 
floor  holds  another  plate,  large^flafties  of  vivid  light 
will  appear  between  the  plates,  lb  as  to  illuminate  a 
dark  room. 

Soon  after   the  cylinder  is  fet   in  motion,  and  fparks  Peculiar 
begin  to  iffue,  a  peculiar  odour  rhay  be  perceived  ;  and"''"".'' '''" 
if  the  machine  afts  well,  this   is  very   powerful.     It  isf  !  j""^ 
difficult  to  delcribe  this  odour,  but  it  ieems  to  refemble 
that  of  phofphorus. 

Chap.  III.  Of  charging  and  difcharging  the  JLiyden 
Phial ;  nvilb  direiliotis for  the  coiflruStion  of  fars 
and  Batteries. 

The  eleBric  power   is  communicated  to  eleSrics  ivilh        9i 
difficulty,    unlefs   then-  furfaces   be   covered  iuith  foine 
conduBing  fuhjtance  ;  but  it  may  be  accumulated  on  theni 
in  a  much  greater  degree  than  on  coiiduflors. 

Ex/>er.     i. — Take     a    common     tumbler     or    glafs  Dahcing 
jar,  and  having  placed  a  brals  ball  in  one  of  the  holes^alls. 
of  the  prime   conductor,  fet   the  machine  in   motion, 
and  let  the  balls  touch  the  infide  of  the  tumbler ;  while 
the  ball  touches  only  one  point,  no  more  of  the  furface 
of  the  glafs  will  be  eleftrified,  but  by  moving  the  tum- 
blers about  fo  as  to   make  the   ball  touch    many  points 
fuccefllvely,  all  thefe  points  ivill   be  eleiSlrified,  as  will 
appear  by  turning  do%vn  the  tumbler  over  a  number  of 
pith  or  cork   balls  placed  on  a  table.     Thefe  balls  will 
im.raediately  begin   to  fly  about,  thus  ftiowing  the  elec- 
tric attraction   and  repulfion   illullrated  in  (61).     This 
experiment  is   commonly  called   the   experiment  of  the         ^** 
dancing  balls,  and  is  reprefented  at  fig.  28.  '  oc       ° 

Exper.  i. — Let  a  glafs  jar,  either  cylindrical,  fuch  asConftruc- 
is  reprefented  at  fig.  12.  Plate  CLXXXVII.  or  with'ion  ofthe 
as  wide  a  mouth  as  pofiible,  be  covered  on  both  its  in-    ' '  ,  " 
fide  and  oiitfide  furfaces  to  ^vithin  two  inches  of  the  top, 
with  tin  foil  faftened  on  by  means  of  gum  water.     The 
jar  is  then  faid  to   be  coaled,     fit  to  the  mouth  of  the 
jar  a  piece  of  baked  wood,  through  the  centre  of  which 
pafs  a  wire,  whofe  lower  extremity  is  terminated  by  a 
liumber  of  other  wires,  ^vhich  muft   be  made  to  touch 
the    infide    coating,    while    its   upper    extremity    pro- 
jects an  inch  or  two   above  the   mouth  of  the  jar,  and 
terminates  in  a   metallic  ball  a.     This   ball   fliould  be 
perforated  fo  as  to  receive  a  wire  fupporting  a  quadrant 
electrometer.  -j 

The  jar  being  thus  prepared,  let  the  knob  n  com-?l'-  od  of 
municate  with   the  prime  conducT;or,  and  let  it  remain  ^''•"f;"g 
while  the   cylinder  is   in  motion  till   the   ball  c  of  the''"'' '^^'*^  .^ 
electrometer   ftands   nearly  horizontal;  the  jar  is  then        so" 
faid  to  be  charged-     It  may  be  removed  from  the  con. 

duCtor 


(o)  The  firft  perfon  who  feems  to  have  obferved  the  eleCtric  light  was  Otto  Guericke.  He  appears  indeed  on- 
ly to  have  had  a  glimpfe  of  it  ;  and  the  firft  who  perceived  it  in  any  great  degree  ^vas  Dr  Wall,  on  rubbing  3 
pretty  large  piec«  of  amber.     Vid,  Philof.  Tranf.  abridg^,  vol.  ii= 
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Principles  ofdu^^or  without  any  cffe£t  being  produced  fo  long  as  the 

Elci'lricity  j(^g  infide  coatini'  has  no  coniinunicatioii  iviih  the  out- 

iliuuiatca    ,.j  ° 

by  exi-eri-  ""«•         ,  ,  .  ,    ,  ,  ,      r        J 

ment.  Let  tnere  be  provided  a  curved  orals  rod,  termma- 

*»  V  ■■  '  ting  at  each  end  in  a  knob,  and  furnilhed  v.-ilh  a  glal's 
handle,  fuch  as  D  ef;  it"  now  one  of  the  knobs,  as  e, 
be  made  to  approach  the  b;in  a  of.  the  jar,  while  the 
other  knob  f  touches  the  outllde  coatiny,  a  conlider- 
able  explofion  will  take  place,  and  the  jar  will  lofe 
its  elefhicity,  as  will  appear  by  the  ball  of  the  eleftro- 
meter  fslling  into  a  perpendicular  Utuation. 

The  jar  is  then  faid  to  be  Jijchvrgeil^  and  the  rod  def 
is  called  a  difcliar^ing  tod. 

A  jar  or  phial  of  glafs  thus  conllruc51ed  is,  for  a  reafon 
which  will  prefently  appear,  called  a  Leijdcn  jar  or  fjhia I. 
In  this  experiment,  the  jar  is  not  charged  to  its  ut- 
tnoft  height.  If,  initead  of  llopping  when  the  index  of 
the  quadrant  is  nearly  at  right  angles,  we  perfill  in 
charging,  there  will  foon  appear  feveral  luminous 
ftreams  palVing  from  the  prime  conduftor  acrofs  the 
cylinder  to  the  cufhion.  Prefently  an  explofion  will 
take  place  from  the  phial,  and  this  is  called  its  fpon- 
taneous  difcliartrex  If  the  phial  is  not  very  ftrong, 
it  will  probably  either  be  broken,  or  on  examination 
will  be  found  perforated  in  fome  part.  If  the  glafs 
be  very  thin,  a  fpontaneous  difcharge  ^vill  foon  take 
place,  attended  ^nth  a  harlh  crathing  noile,  and 
the  phial  will  certainly  be  cracked.  A  fpontaneous 
difcharge  happens  much  more  readily  when  the  neck 
of  the  phial  is  very  fmall,  and  confequcntly  the  wire 
comes  very  near  the  uncoated  part  of  the  glafs. 

If  the  uncoated  part  of  the  glafs  be  moift  or  duftv, 
the  jar  -will  not  receive  a  charge,  fo  that  it  is  necefiary 
to  be  very  careful  in  cleaning  the  jar  before  ufing  it. 
When  the  uncoated  part  is  made  very  hot,  the  fpon- 
taneous dilcharge  is  much  accelerated. 

The  appearance  of  the  uncoated  part  of  the  jar,  when 
t!ie  difcharge  is  made  in  the  dark,  is  very  curious.  A 
great  number  of  luminous  (ireams  will  be  fecn  pouring 
over  the  edge  of  the  jar  from  the  infide  to  the  outfide. 

The  force  of  the  explolion  depends  verv  much  on 
the  termination  of  the  extremity  of  the  difcharging  rod^ 
If  this  be  terminated  by  a  large  ball,  the  noife  vnll  be 
niuch  greater  than  when  the  ball  is  fmall  •,  if  it  be  ter- 
minated by  a  fmall  obtufe  furface,  a  hilTmg  noife  is 
heard  before  the  explofion,  and  tliis  is  faint.  But  if 
the  rod  terminate  in  a  point,  no  explofion  will  take 
place,  but  the  jar  will  be  filently  difcharged. 

In  the  above  experiment  the  iar  is  charged  pofitivelv, 
it  having  been  in  contail  with  the  pofitive  conduflor  ; 
but  if  it  be  connefled  with  the  negative  conductor,  the 
jar  will  be  charged  negatively.  This  ivill  be  more 
fully  illullrated  bv  and  by. 

As  the  accumulation  of  the  eleclric  power  by  means 
of  coated  iars  forms  one  of  the  moll  important  difcover- 
ies  xvhich  have  bpen  made  in  this  fcience,  we  (hall  here 
relate  the  method  in  which  the  difcoverv  was  made. 

This  difcoverv  was  accidental,  and  was  the  refult  of 
an  experiment  made  in  the  end  o^  the  vear  1745  by 
M.  Vnn  Kleill,  dcr>.n  of  the  cathedral  in  Cammin,  who 
fent  the  following  account  of  it  to  Dr  Leibcrkuhn  at 
Berlin. 

When  a  nail  or  a  piece  of  thick  brafs-wire,  &c.  is 
put  into  a  fmall  apothecary's  phial,  and  cleftrified,  re- 
tnarkable  eiTefts  follow ;  but  the  phial  mull  be  very  dry 
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or  warm.     I  commonly  rub  it  once  before  hand  with  a^'rindi'lesof 

finger,  on  tvhich  I  put  lomc  pounded  chalk.     If  a  little  ■  1  '^^■'"•j' 

mercury,  or  a  few  drops  of  fpirits  of  »vine,  be  put  into 

it,  the   experiment    fucceedj   the   better.      As    loon  as 

this  phial  and  nail  arc   removed  from  the   eltdtrifying 

glals,  or  the  prime  conductor  to  which  it  has  bten  cx- 

poled,  is  taivcn  away,  is   taken   away,   it    throws  out  a 

pencil  of  flame  lo  long,  that  with  this  burning  macliinc 

in  my  hand,   I  have  taken  above  iixty  ileps  in  v..ilking 

about  my  room.     When   it  is  cledilitd  Itiongly,   I  can 

take  it  into  another  room,  and  there  fire  fpirits  of  wine 

with  it.      If,  while  it  is  elcdrifyiiig,   I  jmt  ray  finger, 

or  a  piece  of  gold,  which  1  hold  in   my  hand,   lo  t!ie 

nail,    I    receive    a   fliock   which    Huns    my   arms    and 

ihoulders. 

A  tin  tube,  or  a  man  placed  upon  eltflrics,  is  elec- 
trified much  llronger  by  this  means  than  in  the  com- 
mon way.  When  I  prelent  this  phial  and  nail  lo  a  tin 
tube,  which  I  have,  fifteen  feet  long,  nothing  but  ex- 
perience can  make  a  perlon  believe  how  llr<>ni;ly  it  is 
eleftrified.  Two  tliin  glaifes  have  been  bi<jken  by  the 
lliock  of  it.  It  appears  to  me  extraordinary,  that  ivhen 
this  phial  and  nail  are  in  contacf  with  either  condudin^ 
or  non'Condufting  matter,  the  llroiig  fliock  does  not 
follow..  I  have  cemented  it  to  wood,  metal,  glafs, 
fealing-iva.';,  &c.  when  I  have  eleitrified  without  any 
great  efteft. 

M.  Van  Kleift  communicated  this  experiment  to  fe- 
veral of  his  acquaintances,  but  they  all  for  iome  time 
failed  in  their  attempts  to  repeat  it. 

An  experiment  of  a  firailar  kind  was  foon  after  made  Expcn- 
at  Leyden  by  Mr  Cuneus.  Making  an  Attempt  tonuntby 
communicate  the  eleftric  power  to  water,  contained  in  Mr  tuntu*. 
a  phial,  in  which  was  a  nail,  happening  to  hold  his 
glafs  in  one  hand,  while  he  difengaged  it  from  the 
prime  conductor  with  the  other,  when  he  imagined 
that  the  water  had  received  as  much  eleftricily  as  it 
was  capa  )le  of  acquiring,  he  was  furprifed  with  a  fud- 
den  (hock  in  h's  arms  and  breal^,  which  he  had  not  in 
the  leaft  expefled. 

This  experiment  was  afterwards  repeated  In  the  pre- 
fence  of  M.  M.  Allamand  and  Mufchenbroeck  with 
fimilar  relults;  and  as  it  was  at  Leyden  that  the  expe- 
riment \vas  made  with  the  greatell  fuccefs,  and  after- 
wards imm-oved,  it  obtained  the  name  of  the  Leyden 
experiment,  and  a  phial  fo  conftructed  as  to  exhibit  fi- 
milar phenomena,  has  been  ever  fince  called  a  Leyden 
phial. 

Indeed  the  philofophers  of  Leyden  feerti  to    have  vitvis 
fome    merit  in  this   difcovery,  which  with  them  does  «l,ich  k  J 
not  appear  to  have  been  merely  accidental.    The  views  to  tins  ilif« 
which  are   aid  to  have   led  to  it  were  as  follow.      Pro-^°^"^T' 
felTor  Mufchenbroeck    and  liis    friends,  obferving  that 
eleilified  bodies,  expofed  to  the   common  atmofphere, 
which  is   always  replete    with   conducing   particles  of 
various  kinds,  foon  loll  their  cleclricity,  and  were  ca- 
pable of  retaining  but  a  fmall  quantity  of  it,  imagined, 
that  were  the  eleclric  bodies  terminated  on  all  fides  by 
original  elcftrics,  they  might  be  capable  of  receiving  a 
llronger  power,  and  retaining  it  a  longer  time.      Glafs  *  ^"rjilty, 
being  the  mod  convenient  elc^ric  for  this  purpofe,  and     '"•  ^''^' 
water  the  moll  convenient  non-eleftric,  they  firft  made  ProerHTive 
thefe  experiments  with  water  in  rlofe  bottles  *.  i.-nprovc- 

For  a  long  time  water  and  (pirit  of  wine  were  the  ""  "t  o(  the 
only  conduftors  employed   in  this  experiment  j  but  it  H  ^'J^'* 
4  fi  was'' 
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f  v/as  foon  foimd  by  Dr  Vi/atfon,  ;hat  the  experiment  fuc- 
ceedcd  better  when  the  cutiidc  of  the  giais  was  coated 
with  fome  metallic  leaf,  as  flieet-lcad,  or  tin-foil,  wliile 
the  phial   contained  forae  water  within  ;  and  after  this 

■*  there  was  a  natural  trarlition  to  the  ufe  of  an  internal 
as  well  as  external  metallic  coating,  and  thus  the  Ley- 
dtn  phial  ivas  completed  in  its  preient  form  (p). 

A  number  of  coated  jars  having  their  internal  coat- 

-  ings  connefled  together  by  metallic  wires,  conflitute 
v;hat  is  called  a  battery.  Fig.  1 4.  reprefents  an  elec- 
trical battery  of  the  mod  approved  form,  containing 
nine  jars.  The  bottom  of  the  box  is  covered  ^\ith  tin- 
foil to  conneft  the  exterior  coatings  5  the  inlide  coat- 
ings of  file  jars  are  ccnnefted  by  the  wires  n  b  c,  il ef, 
g  h  .',  which  meet  in  the  large  ball  A  ;  a  ball  B  pro- 
ceeds from  the  iuiide,  by  which  the  circuit  may  be  con- 
veniently completed.  In  one  fide  of  the  box,  near  the 
bottom,  is  a  hole  through  which  a  brafs  hook  paffes, 
and  which  comm.unicates  with  the  metallic  lining  of  the 
box,  and  confequently  with  the  outfide  coating  of  the 
jars.  To  this  a  wire  or  chain  is  occaiionally  connedled 
when  a  difcharge  is  made  •,  and  for  the  more  conveni- 
ent making  of  this  difcharge,  a  ball  and  wire,  B,  pro- 
ceed to  a  convenient  diilance  from  the  centre  of  the  ball 
A.  When  the  whole  force  of  the  battery  is  not  re- 
quired, one,  two,  or  three  jars  may  be  remox'ed,  only 
by  preihng  down  the  wires  belonging  to  them,  until 
their  extremities  can  flip  out  of  their  refpeftives  holes 
in  the  brafs  ball,  and  then  turning  them  into  fuch  a 
pofture  that  they  cannot  have  any  communication  with 
the  battery.  The  number  of  jars  reprelented  in  this 
figure  is  rather  fmall  for  fome  piirpofes ;  but  it  is  better 
to  join  tivo  or  three  fmall  batteries,  rather  than  have  a 
fingle  large  one,  ivhich  is  inconvenient  ow  account  of 
its  weight  and  unwieldinefs. 

As  coated  jars  form  one  of  the  mod  expenfive  parts 
of  an  eleilrical  apparatus,  it  is  of  confequence  that  the 
cleftrician  Ihould  liimfelf  be  able  to  adjuft  them  for 
experiment,  and  repair  the  coating,  &c.  ivhen  injured. 
We  ihall  therefore  give  particular  direftions  for  the 
preparation  of  jars  and  batteries.  The  circumllances 
neceiTary  to  be  attended  to,  refpeft  principally  the 
form  of  the  coated  eleftric,  the  fubftance  employed 
as  an  eledlric,  and  the  conduftor  employed  as  a  coat- 
ing. 

For  moft  experiments  the  bed  form  is  that  of  a  cy' 
lindrical  jar,  in  which  the  mouth  is  large  enough  to 
admit  the  introduftion  of  the  hand.  A  pliial  of  this 
form  is  much  more  eafily  coated,  cleaned,  or  repaired, 
than  one  of  any  other  form.  Mr  Cuthbertfon  ufed  to 
make  his  jars  etitirehj  cylindrical,  but  now  heis  of  opinion 
that  it  is  better  to  have  the  mouth  a  little  contrafted, 
and  he  has  of  late  always  made  his  jars  of  this  latter 
form.  For  illudrating  the  theory  of  coated  eledrics, 
as  we  fhall  fee  hereafter,  plates  are  the  moft  conveni- 
ent, and  they  are  alfo  ufeful  in  fome  experiments. 
Dr  Robifon  prefers  bottles  of  a  globular  form  to  any 
ether,  and  he  commonly  employed  the  balloons  ufed  in 
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diUillation,  \vhich  he  fays  make  excellent  jars, 
bottles  employed  for  holding  mineral  acids  alfo 
very  good  jars,  but  they  are  rather  inferior  to  the  bal- 
loons, as  having  very  thick  bottoms.  For  ordinary 
purpoles,  where  a  gjafs-houfe  is  at  a  great  diftance, 
common  green  glals  bottles  or  apothecary's  pliials 
with  the  mouths  as  wide  as  poUible,  will  anfiver  very 
well. 

\\  ith  refpeiEl  to  the  eleflric  employed  for  this  pur- 
pofe,  glafs  is  to  be  preferred  on  many  accounts,  and  of ^,^J^.'i".1j 
this  the  beft  kind,  as  flint  or  cryllal  :  but  the  expence  ' 
here  becomes  a  very  couliJerable  objeft,  efpecially  as 
the  jars  of  a  battery  are  veiy  apt  to  break  by  reafon  of 
the  inequality  of  their  ftrenyth  ;  for  it  Ihould  feem  that 
the  force  of  the  eleftric  power  in  a  battery  is  equally 
dillributed  among  all  the  bottles,  without  any  regard 
to  their  capacities  of  receiving  a  charge  fingly  conlider- 
ed.  Thus  if  we  exprefs  the  quantity  of  charge  which 
one  jar  can  eafily  receive,  by  the  number  10,  we  ought 
not  to  connedl  luch  a  jar  in  a  battery  w^th  one  ^vhole 
capacity  is  only  8  ;  becaule  the  whole  force  of  efectricity 
expreffed  by  10  will  be  direded  alfo  againft  that  whole 
capacity  is  only  8,  fo  that  the  latter  will  be  in  danger 
of  being  broken.  It  will  be  proper,  therefore,  to 
compare  the  bottles  with  one  another  in  this  refpeil  be- 
fore putting  them  together  in  a  battery.  Befides  the 
confideration  of  the  abfolute  capacity  which  each  bottle 
has  of  receiving  a  charge,  the  time  whicli  is  taken  up 
in  charging  it  muft  alfo  be  attended  to,  and  the  jars  of 
a  battery  ought  to  be  as  equal  as  poflible  in  this  refpeft 
as  well  as  the  former.  The  thinner  a  glafs  is,  tlie  more 
readily  it  receives  a  charge,  and  vice  ■ueifa  ;  but  it 
does  not  follow  from  thence,  as  was  formerly  imagined, 
that  on  account  of  its  thinnefs  it  is  capable  of  contain- 
ing a  greater  charge  than  a  thicker  one.  The  reverie 
is  aflually  the  cafe  ;  and  though  a  thick  glafs  cannot 
be  charged  in  fuch  a  fhort  time  as  a  thin  one,  it  is 
neverthelefs  capable  of  containing  a  greater  degree 
of  eleiElric  power.  In  faft,  if  the  glafs  be  thinner 
than  one-eighth  of  an  inch,  the  phial  will  not  bear  any 
confiderable  charge.  If  the  thicknefs  of  the  glafs  be 
very  great,  no  charge  can  indeed  be  given  it ;  but  ex- 
periments have  not  yet  determined  how  great  the 
thicknefs  muft  be  which  will  prevent  any  cliarge.  In- 
deed it  is  obferved,  that  though  a  thick  glafs  cannot  be 
charged  by  a  weak  eledlrical  machine,  it  may  be  fo  by 
a  more  powerful  one,  whence  it  feems  reafonable  to  fup. 
pofe  that  there  is  no  real  limit  of  this  kind  j  but  that  if  a 
machine  could  be  made  fufficiently  powerful,  glaffes  of 
any  thicknefs  might  be  charged. 

Glafs  is  attended  with  one  confiderable  inconvetti- 
ence  ;  that  it  is  very  apt  to  attraft  moifture,  and  there- 
fore the  jars  acquire  perpetual  care  in  wiping  before 
they  are  ufed  ;  and  this,  when  a  large  battery  is  em- 
ployed, becomes  a  very  troublefome  operation.  It  is 
the  uncoated  part  of  the  jar  which  is  injured  by  the 
moifture,  for  it  is  found,  that  if  the  coating  be  moiff, 
the  jar  is  more  eafily  and  more  completely  charged. 

Electricians 


(p)  Dr  Watfon  was  indebted  for  the  hint  of  a  metallic  coating  to  Dr  Bevis,  who  was  alfo  the  firft  eleftrician 
that  erniloyed  a  plate  of  glafs  coated  on  both  fides  in  performing  the  experiments  with  coated  eleftrics.  Hence 
the  coated  ^ late  is  often  caUed,  efpecially  by  the  continental  eleftricians,  Bevis's  plate,  or  fquare,  le  carreau  de 
Bevis, 
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pr  nciplesot'  Ele£lric!ans  have  often  endeavoured  to  find  fome 
Elc<ftncit\  otlier  eleftric  which  might  anlwer  better  than  glafs  for 
this  purpofe,  at  leaft  be  cheaper ;  but  except  Father 
Beccaria's  method,  which  may  be  ufed  very  well,  no 
'  remarkable  difcovery  has  been  made  relating  to  this 
point.  He  took,  equal  quantities  of  very  pure  colopho- 
nium  and  powder  of  marble  lifted  e.xceeding  fine,  and 
£ecc^L  ^  ''^P'  them  in  a  hot  place  a  confiderable  time,  where 
they  became  perfe£lly  free  from  moillure  ;  he  then 
mixed  them,  and  melted  the  compolition  in  a  proper 
vefTcl  over  the  fire,  and  when  melted,  poured  it  upon 
a  table,  upon  which  he  had  pre\-ioully  lluck  a  piece  of 
tin-foil,  within  two  or  three  inches  of  the  edge  of  the 
table.  This  done,  he  endeavoured  ivith  a  hot  iron 
to  fpread  the  mixture  as  equally  as  poflible,  and  to 
the  thicknefs  of  one-tenth  of  an  inch  all  over  the  table  ; 
he  afterwards  coated  it  with  another  piece  of  tin-foil, 
reaching  within  about  two  inches  of  the  edge  of  the 
mixture  •,  in  fhort  he  coated  a  plate  of  this  mixture  as 
he  would  a  plate  of  glafs.  This  coated  plate  feems, 
from  what  he  fays,  to  have  had  a  greater  power  than  a 
glafs  plate  of  the  fame  dimenfions :  even  when  the 
Weather  was  not  very  dry,  and  if  it  is  not  liable 
to  be  eafily  broken  by  a  fpontaneous  difcharge,  it  may 
be  conveniently  employed  in  place  of  glafs;  for  it  does 
not  very  readily  attrail  moillure,  and  confequently  may 
hold  a  charge  better  and  longer  than  glafs,  belides 
when  broken,  it  may  be  again  repaired  by  means  of  a 
hot  iron,  whereas  a  broken  plate  or  velTel  of  glafs  can 
feldom  be  employed  again. 

Talc,  or  Mufcovy  glafs,  is  one  of  the  moft  convenient 
eleftrics  for  the  purpofes  of  coating.  It  is  not  very 
apt  to  contraft  moifture,  and  will  retain  a  charge  for  a 
very  confiderable  time. 

A  very  convenient  portable  phial  may  be  conilrufted 
of  fealing  wax  in  the  following  manner  :  Procure  a 
phial  made  of  tin-plate,  or  white-iron  (as  it  is  called 
in  Scotland),  with  a  long  neck  ;  cover  the  outfide  of 
this  phial  with  fealing  wax  as  far  as  the  neck,  and  coat 
the  fealing  wax  to  ^vithin  a  little  of  the  neck  with  tin- 
foil. In  this  phial  it  is  evident  that  the  fealing  wax  is 
the  eleftric,  of  which  the  tin-foil  forms  the  outer  and 
the  tin-plate  the  inner  coating. 

When  plates  or  jars  having  a  fufficiently  large  open- 
ing are  to  be  coated,  the  bell  method  is  to  coat  them 
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plates  and    with  tin- foil  on   Doth   fides,  which  may  be  fixed  upon 
jats.  tJjg  glafs  with  varnilh,  gum  water,  bees  wax,  &c.  ;  but 

in  cafe  the  jars  have  not  an  aperture  wide  enough  to 
admit  the  tin-foil,  and  an  inflrument  to  adapt  it  to  the 
furface  of  the  glafs,  brafs  filings,  fuch  as  are  fold  by 
the  pin-makers,  may  be  advantageoully  ufed  ;  and  thefe 
may  be  ftuck  on  with  gum  water,  bees  wax,  8cc.  but 
not  with  vamifti,  for  this  is  apt  to  be  fet  on  fire  by  the 
difcharge.  Care  muft  be  taken  that  the  coating  do  not 
come  very  near  the  mouth  of  the  jar,  for  that  tvill 
caufe  the  jar  to  difcharge  itfelf.  If  the  coating  is  about 
two  inches  below  the  top,  it  will  in  general  do  very 
well ;  but  there  are  fome  kinds  of  glafs,  efpecially  tin- 
ged glafs,  that  when  coated  and  charged  have  the 
property  of  difcharging  themfelves  more  eafily  than 
others,  even  when  the  coating  is  five  or  fix  inches  be- 
low the  edge. 

It  is  much  more  difficult  to  coat  velTels  of  a  globular 
form  than  plates  or  cylindrical  jars  ;  but  the  former  may 
be  coated  with  tolerable  eafe  by  attending  to  the  method 


of  cutting  the  tin-foil.  This  (Kould  be  cut  into  the 
form  of  gulTcts  as  in  covering  a  globe  or  in  making 
a  balloon  •,  and  they  iliould  be  palled  on,  fo  as  to  over- 
lap cLich  other  about  half  an  inch.  After  having  coat- 
ed the  fides  of  a  balloon  in  this  manner,  the  bottom  is 
to  be  covered  with  a  circular  piece  of  tin-foil.  The 
thinner  the  foil,  the  better  it  is  adapted  for  the  infide 
coating  J  and  it  may  readily  be  applied  by  firll  palling 
it  upon  paper,  and  then  palling  either  the  paper  or  the 
foil  next  the  glafs. 

In  coating  plates  of  glafs  it  is  better  to  cut  the  tin- 
foil into  circular  pieces,  as  it  is  found  that  a  circular 
fpace  is  capable  of  giving  as  great  a  charge  to  the  glals, 
as  a  fquare  coating  of  the  fame  breadth,  and  a  ipon- 
taneous  difcharge  does  not  fo  readily  take  place  from 
the  circular  edge,  as  from  the  edges  of  a  fquare  coat- 
ing. 

Mr  Brooke  difcovered,  that  when  jars  were  coated 
^vith  tin-foil  firll  palled  upon  paper,  they  were  render- 
ed much  lefs  liable  to  be  broken  by  the  difcharge.  As 
the  trials  which  led  to  this  difcovery  afford  a  ufeful  lef- 
fon  to  the  young  eledlrician,  we  (hall  relate  them  in  his 
own  words. 

"  In  making  elcclrical  experiments,  and  in  particular 
thofe  in  which  the  Lcyden  phial  is  concerned,  a  me- 
thod of  preferving  the  bottles  or  jars  from  being  llruck 
through  by  the  cleclric  power,  is  very  defirable  ;  but  I 
do  not  know  that  it  has  hitherto  been  accomplilhed. 
The  number  of  them  that  have  been  dellroyed  in  many 
of  my  experiments,  have  led  me  to  various  conjeclures 
to  preferve  them  :  at  the  fame  time  I  have  been  obliged 
to  make  ule  of  bottles  inltead  of  open-mouthed  jar.'. 
And  as  coating  the  former  withinfide  is  very  trouble- 
fome,  it  has  put  me  on  thinking  of  fome  method  more 
eafy,  quicker,  and  equally  firm  and  good,  as  with  tin- 
foil. With  refpeft  to  the  new  method  of  coating,  I 
failed  ;  though  fomething  elfe  prefented  itlelf  rather  in 
favour  of  the  former  :  therefore,  introducing  the  pro- 
cefs  here  will  not  be  of  very  great  ufe ;  unlefs  in 
laving  another  the  trouble  of  making  ufe  of  the  lame 
method,  or  giving  a  hint  toivards  the  former  fo  as  to 
fucceed  with  certainty.  My  aim  was  to  find  iomething 
that  (liould  be  quick  and  clean,  and  not  eafy  to  come 
off  with  the  rubbing  of  \dres  againll  it,  and  yet  a  good 
condufuor.  My  firll  eflay  was  with  a  cement  of  pitch, 
rofin,  and  wax,  melted  together  j  into  which,  to  make 
it  a  good  conductor,  I  put  a  large  proportion  of  finely 
lifted  brafs  filings.  When  this  mixture  was  cold,  I 
put  broken  pieces  of  it  into  the  bottle,  and  warmed 
the  bottle  till  it  was  hot  enough  to  melt  the  cement  in 
it  fo  as  to  run,  and  cover  the  bottle  withinfide ;  then  I 
coated  the  outfide  with  tin-foil,  as  is  conmionly  done, 
and  now  it  was  fit  for  ufe  or  ready  to  be  charged,  to 
\vhich  I  next  proceeded  •,  and  I  believe  1  had  not 
made  more  than  four  or  five  turns  of  the  ivinch,  before 
it  fpontaneoully  llruck  through  the  glafs  with  a  very 
fmall  charge.  1  then  took  off  the  outfide  coating,  and 
flopped  the  fradlure  with  Ibnie  of  my  common  cement, 
after  which  I  put  the  coating  on  again  ;  and  in  as  Uttle 
time  as  before,  it  was  llruck  through  again  in  a  differ- 
ent place  ;  and  thus  I  did  with  this  bottle  five  or  C\x 
times  ;  fometiraes  it  llruck  through  the  glafs  in  four 
different  places.  This  made  me  conlider  what  it  might 
be  that  facilitated  the  fpontaneous  flriking  through  the 
glafs,  and  likewife  what  might  retard  it.  I  had,  long 
4  ii  2  before, 
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fiinciples  of  before,  tliouglit  that  jars  or  bottles  appeared  to  be 
Elcfliicity  flruck  through  with  a  much  lefs  charge,  jull  after  their 
being  coated,  or  before  they  were  dry,  than  when  they 
had  been  coated  long  enough  for  the  nioillure  to  be 
evaporated  from  the  pafte,  with  which  I  mollly  lay  on 
the  tin-foil,  and  could  only  confider  the  dry  pafte  as  a 
kind  of  mediator  between  the  tin-foil  and  the  glafs,  or 
in  other  words,  that  the  moillure  in  the  pafte  was  a  bet- 
ter conduftor  and  more  in  aftual  contait  with  the  glafs 
than  the  parte  itfelf  when  dry.  And  the  coating  the 
bottles  with  the  heated  cement,  though  long  afterward, 
did  not  alter  my  former  idea  ;  for  it  appeared  as  if  the 
hot  cement,  with  the  condufting  fubftance  in  it,  might 
be  ilill  more  in  aftual  contadl  with  the  glals  than  the 
moillure  in  the  pafte.  On  thefe  probabilities  I  had  to 
confider  what  might  aCt  as  a  kind  of  mediator  more 
efFeilually  than  the  dry  pafte,  between  the  glafs  and 
the  tin-foil.  It  occurred,  that  common  writing  paper, 
as  being  neither  a  good  conduftor  nor  infulator,  might 
be  ferviceable  by  being  firll  parted  fraoothly  to  the  tin- 
foil, and  left  to  dry.  The  paper  then  being  palled  on 
one  iide,  having  the  tin-foil  on  the  other,  I  put  them 
on  the  glafs  together  with  the  tin-foil  outward,  and 
rubbed  them  dov^^^  fmooth.  This  fucceeded  fo  well 
that  I  have  never  lince  had  any  ftruck  through  that 
were  thus  done,  either  common  phials  or  large  bottles, 
which  contain  near  three  gallons  each,  though  fome  of 
the  latter  have  flood  in  the  battery  in  common  ufe 
with  the  others  for  a  long  time.  And  as  I  have 
never  had  one  ftruck  through  that,  has  been  prepared 
in  this  way,  I  am  much  lefs  able  at  prefent  to  teU 
haw  great  a  charge  they  will  bear  before  they  are 
ftruck  through,  or  whether  they  will  be  ftruck  through 
at  all  *." 

The  mineral  acids  ferve  very  well  for  an  infide 
coating  to  jars ;  but  their  ufe  is  attended  with  fome  ri£k, 
from  their  corroiive  quality. 

Tlie  wire  through  which  the  charge  is  made,  fhould 
not  be  lefs  than  the  fourth  of  an  inch  in  diameter  ; 
it  ftiould  be  terminated  by  a  metallic  ball,  at  leaft  one 
inch  in  diameser. 

If  the  phiaLs  be  intended  to  be  frequently  removed 
from  one  place  to  another,  the  charging  wire  mull  be 
faftened  fo  as  to  be  ahvays  fteady  in  the  centre  of  the 
phial.  For  this  purpofe,  fome  employ  a  piece  of  wood, 
to  fit  the  mouth  of  the  phial  like  a  lid,  but  the  length 
of  infulation  which  feparates  the  coating  from  the 
phial  is  thus  diminilhed,  and  confequently,  as  we  (ball 
fee  hereafter,  the  phial  is  more  liable  to  a  gradual 
fpontaneous  difcharge,  fo  that  it  is  much  more  diffi- 
cult to  charge  it.  The  wire  is  beft  faftened  beloiv  the 
edge  of  the  inner  coating,  and  in  this  way  IVIr  Cuth- 
bertfon  conftrufts  his  jars,  the  mouth  being  left  entirely 
open. 

When  the  phial  is  not  to  be  removed  from  the  fitua- 
tion  in  whch  it  is  charged,  the  wire  may  be  faftened  to 
the  condu61or. 

Batteries  may  be  formed  either  of  plates  or  jars. 
A  very  compendious  battery  may  be  made  in  the  fol- 
lowing manner,  Scleft  a  number  of  plates  of  the  beft 
crown  glafs  that  are  very  flat  and  thin  ;  coat  them  on 
each  fide  ivith  a  circular  piece  of  tin-foil .  palled  in 
the  middle  of  the  plate,  fo  as  to  leave  a  margin  fuf- 
ficiently  wide  to  prevent  a  fpontaneous  difcharge  ;  let 
a  narrow  flip  of  tin-foil  pafs  from  the  circumference  of 
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the  coating  on  each  ide,  and  lay  the  plutes  upon  eacht'rinciplesof 
other  fo  that  thefe  flips  may  coincide.     Let  the  flips  be  ^''^'itfcity 
connected    at    their    ends    by  a   wire    which    touches  '   '■   '^''^.'* 
them    all ;    then-  if   one    of   thefe    flips  be  connected      ment. 

with  the    prime   condutlor,   and  the    other  with    the  ' k— ' 

ground,  the  whole  may  be  charged  or  difchargcd  to- 
gether. If  we  wifli  to  have  a  number  of  thele  plates 
connected  fo  as  to  form  a  perpetual  battery,  they 
may  be  cemented  by  covering  the  tUi-ccated  margins 
with  melted  pitch,  and  preflir.g  the  plates  down  on  each 
other  while  the  pitch  is  loft  till  the  coatings  touch 
each  other.  But  if  we  deiire  to  make  ule  only  of  a 
few  of  the  plates  at  a  time,  and  to  vary  their  num- 
ber, they  may  be  placed  upon  their  edges  in  an  open 
frame;  and  when  w-e  vvilh  to  make  a  break  in  the 
chain  of  plates,  this  may  ealily  be  done  by  placing  one 
of  them  at  right  angles  to  the  reft. 

A  very  convenient  battery  may  be  formed  in  this 
way  with  coated  plates  of  Mufcovy  glafs  ;  but  great 
caution  is  necelTary  in  the  ufe  of  luch  plates,  as  they 
are  very  ealily  broken  by  a  fpontaneous  difcharge,  and 
it  is  not  eafy  to  dil'cover  where  the  crack  has  happen- 
ed. 

Mr  Brooke  of  Norwich,  conftruded  his  batteries, Mr 
which  appear  to  have  been  very  powerful,  of  green  i  rooke's 
gla6  bottles.  Some  of  them,  like  that  reprefented  in'"^°^°f 
the  figure,  had  only  nine  ol  thele  bottles  ;  but  when  a  ™" ,  "'.  " 
greater  power  was  wanted,,  more  were  added.  Jarsteries. 
^vould  have  been  preferred  to  bottles,  on  account  of 
their  being  more  ealUy  coated  by  reafon  of  their  wide 
mouths  ;  but  being  lels  ealily  procured,  he  \vas  content 
to  put  up  with  this  inconvenience.  The  mean  fize 
of  thefe  bottles  was  about  eight  inches  in  diameter  } 
they  were  coated  lo  inches  high,  and  made  of  the 
thickeft  and  ftrongeft  glafs  that  could  be  procured, 
weighing  from  five  pounds  and  a  half  to  leven  pounds 
each.  In  the  conftruftion  of  a  battery  of  27  bottles, 
he  difpofed  of  them  in  three  rows  ;  nine  of  the  ftouteft 
and  beft  compofing  the  firft  row,  nine  of  the  next 
in  ftrength  being  difpofed  in  the  fecond,  and  the  third 
containing  the  nine  weakeft.  All  of  thefe  were  of 
green  glafs,  but  not  of  the  lame  kind.  Some  of  thofe 
which  flood  in  the  foremoft  row,  were  compoled  of  a 
kind  very  much  like  that  of  which  Frontigniac  wine 
bottles  are  made  ;  and  our  author  remarks,  that  this 
kind  of  glafs  leems  to  be  by  much  the  belt,  as  being 
both  harder  and  ftronger,  and  lefs  liable  to  break  by 
a  high  cliarge.  The  fecond  and  third  rows  of  the  bat- 
tery conljfted  of  bottles  whofe  diameter  was  from  fix 
and  a  half  to  ten  inches,  and  which  were  coated 
from  eight  and  a  half  to  eleven  inches  high  ;  none  of 
their  mouths  being  larger  than  an  inch  and  a  half,  nor 
lels  than  three  quarters  of  an  inch. 

All  the  bottles  of  this  battery,  as  well  as  the  fingle 
ones  which  he  commonly  made  ufe  of  in  his  experi- 
ments, were  coated  both  on  the  infide  and  outfide  with 
flips  of  tin-foil  from  three-eighths  to  three-fourths  of 
an  inch  wide,  laid  on  with  pafte  of  flour  and  water,  at 
the  diftance  of  about  a  flip  between  each. 

Mr  G.  Morgan  lays   down  the   foUoiving  requifitesjjj  Mor- 
as eflential  in  the  conftruftion  of  a  battery.  g^nN  rules 

1.  Its  connecting  ivires  ftiould  be  perfedlly  free  from'or  the  con- 
all  points  and  edges.  Uuerie"s.°* 

2.  The  connecting  wires  ftiould  be  eafiily  moveable, 
fo  that  when  accident  has  leffened  the  number  of  phials, 

the 


Chap.  III. 


ELECTRICITY. 


illultrattd 

by  c'xperi- 

mtnt 


"3 


Hi 

Van  Ma- 
nim's  bat 
tery. 


Principli-sotilie  number  of  wires  may  be  reduced  -fo   as  to  corre- 
Eleili  icily  fpond  ivitli  the  remaining  quantity  of  glafs. 

3.  Tile  pliials  Ibould  not  be  crowded  ;  for  in  fucli  a 
cafe,  if  neceliity  lliould  oblige  us  to  employ  phials  of 
different  heights  or  lizes,  the  tin-foil  of  the  higher  ones, 
being  in  contadt  with  the  uncoated  glafs  of  the  lower 
ones,  the  infulation  will  thus  be  rendered  lefs  complete. 

4.  The  fize  of  the  phials  Ihould  not  be  large  ;  for 
though  an  increafe  of  magnitude  lelTens  the  trouble  of 
cleaning,  it  at  the  fame  time  iucreales  the  expence  of 
repairing  damages  which  frequently  occur. 

5.  The  feveral  wires  Ihould  be  fixed  very  fteadily, 
or  in  fuch  a  manner  as  not  to  admit  of  any  fliaking. 

6.  The  battery  Ihould  take  up  the  leall  poffible 
room  J  for  as  it  increafes  in  fize,  fo  is  the  probability  in- 
creafed  of  its  being  expofed  to  the  influence  of  fur- 
rounding  conduiSors. 

Origin  uf  The  Hrll  eleiilrical  battery  appears  to  have  been  con- 
the  elecflri  ftrufled  in  the  year  1 746  by  Mr  Gralath,  a  German. 
eal  battery.  J),-  Franklin  conllrufted  a  battery  confifting  of  eleven 
plates  of  common  window  glafs,  and  with  this  he  made 
moll  of  the  experiments  which  will  be  mentioned  here- 
after. The  conllrutlion  of  the  battery  was  greatly  im- 
proved by  Dr  Prieftley,  who  fonned  them  of  confider- 
able  fize  and  power.  In  his  hilfory  he  defcribes  and 
figures  one  conlifting  of  fixty-four  jars,  each  ten  inches 
high,  and  two  inches  and  a  half  in  diameter,  and  the 
%vhole  battery  containing  3  2  fquare  feet  of  coated  fur- 
face. 

But  the  moft  complete  eleftrical  batteries  are  thofe 
made  by  Mr  Cuthbertfon  for  Teyler's  mufeum  at  Haar- 
lem. Of  thefe  batteries  there  are  two,  differing  in  their 
magnitude  and  mode  of  conliruftion,  but  allowed  to  be 
equally  perfect.  The  firll  was  completed  in  the  year 
1784,  and  is  compofed  of  I35jars  in  nine  boxes,  which 
may  be  ufed  feparately  or  combined,  as  the  nature  of 
the  experiment  requires.  Each  box  is  a  feparate  bat- 
tery of  itfelf ;  and  the  defcription  of  one  box  will  be 
fufhcient  for  explaining  its  conllrudtion  and  ufe.  Each 
box  contains  1 5  jars;  each  jar  is  11  inches  high,  and 
fix  inches  in  diameter,  contrafted  at  the  mouth  to  four 
inches,  and  coated  fo  as  to  contain  140  fquare  inches  ; 
and  thus  the  whole  battery  will  contain  about  132 
fquare  feet  of  coated  furface.  Each  box  is  divided  in- 
to I J  partitions,  five  of  which  are  in  the  length  and 
three  in  the  breadth  ;  the  heirht  of  the  fides  of  the  bo.K 
being  fomewhat  lower  than  the  coating  of  the  jars,  as 
are  alfo  the  partitions  in  which  they  ifaiid.  The  lid  of 
the  box  is  made  w'thout  hinges,  for  the  convenience  of 
releafing  it  from  the  box,  that  it  may  be  removed  while 
experiments  are  performed.  It  is  taken  ofli'  by  lifting 
it  upwards.  The  outfide  coatings  of  the  jars  are  con- 
nefled  by  means  of  crofs  wires  pafTing  under  the  bot- 
tom of  each  jar  ; .  and  thofe  on  the  infide  by  means  of  a 
brafs  frame,  bearing  i  j  brafs  balls,  fixed  upon  the 
frame  above  the  centre  of  each  jar.  All  thefe  bells, 
excepting  the  four  at  the  corners,  have  wires  fcreived 
to  them  and  hanging  downwards  into  the  infide  of  each 
jar  ;  but  the  wires  of  the  four  comer  jars  are  fcrewed 
to  a  foot,  which  is  cemented  to  the  bottom  of  each  in 
the  ini'ide.  Upon  thefe  wires  the  whole  frame  refts, 
and  K  kept  in  its  proper  pofition.  The  four  comer 
balls  have  holes,  which  receive  the  ends  of  the  wires, 
and  terminate  at  a  proper  height  from  the  jars.  By 
this  contrivaiwe  the  infide  conneiSing  frame  may  at  any 
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time  be  cafily  removed.  It  is  according  to  the  above  P'intipl" of 
conttrudlion  that  Mr  Cuthbertfon  forms  his  prefent  £'t<5l'ici«y 
battenes,  excepting  that  he  has  mcreaied  the  iize  of 
the  jars,  io  as  to  make  one  battery  contain  about  1 7 
fquare  feet  ;  and  he  engages  to  prove  by  experiment, '  '  y— 
that  the  batteries  of  his  conllrucfion  are  far  fuperior  to 
any  others.  Teyler's  lecond  grand  battery  was  (iiiilh- 
ed  by  Mr  Cuthbertfon  in  1789.  This  is  the  largeft 
and  moft  complete  battery  that  was  ever  made.  It 
confitts  of  100  jars  of  the  fame  fhape  with  that  of 
thofe  already  dcfcribed,  only  that  they  are  fo  enlarged 
in  fize,  that  each  of  them  contains  5  V  fquare  feet  of 
coated  furface,  inllead  of  1 40  inches,  and  the  whole 
battery  contains  550  fquare  feet  of  coating  ;  and  for 
conveniency,  it  is  put  into  four  feparate  cafes,  each 
containing  25  jars  in  the  form  of  a  f  juare,  five  on  each 
fide.  The  boxes  are  lined  with  lead  on  the  infide  for 
forming  the  outfide  communication ;  each  jar  has  a 
perpendicular  Hand  refling  upon  its  bottom,  and  fup- 
ported  from  falling  fide  ways  by  three  Hays  on  the  in- 
fide. Upon  the  top  is  fcrewed  a  three-inch  brafs  globe, 
from  which  proceeds  a  brafs  tube  about  one  inch  in 
diameter,  to  a  large  brafs  globe,  fupported  by  the  mid- 
dle jar  at  a  proper  height,  fb  as  to  keep  the  infide  com- 
munication properly  arranged.  jj. 

Various  expedients  have  been  thought  of  to  repair  Method  ot 
jars  when  cracked,  and  enable  them  to  bear  another "P''""g 
charge,  but  they  feem  to  have  been  attended  with  very  '^'^^'j  ' 
little  iuccefs.  Mr  Brooke  found  that  when  any  of  his 
bottles  was  broken  by  the  difcharge,  it  might  be  con- 
veniently mended  and  made  ferviceable  in  the  follojv- 
*ng  manner.  "  Take  of  Sp.iniQi  ivhite,  eight  ounces  j 
heat  it  very  hot  in  an  iron  ladle,  to  evaporate  all  the 
moifture  ;  and  when  cool  fift  it  through  a  lawn  fieve  ; 
and  three  ounces  of  pitch,  three  quarters  of  an  ounce 
of  rofin,  and  half  an  ounce  of  bees  wax  ;  heat  them 
all  together  over  a  gentle  fire,  flirrlng  the  whole  fre- 
quently for  near  an  hour  ;  then  take  it  off  the  fire,  and 
continue  the  ftirring  till  it  is  cold  and  fit  for  ufe."  The 
bottles  cemented  with  this  comjiofition,  however,  were 
not  judged  to  be  futficiently  flrong  to  Hand  in  their 
original  place,  but  were  removed  to  the  fecond  or  third 
row,  as  it  was  apprehended  they  could  bell  fuflain  the 
charge.  , 

In  relating  the  experiment  of  charging  and  difchar-of  the  diU 
ging  a  Leyden  pliial,  we  have  briefly  defcribed  the  ////^charging, 
charging  rod.     Difcharging   rods   are  made  of  various  f°'l. 
forms  and  dimenfions  ;   fig.  13.  reprefents  one  of  the 
moft   common   forms.      It   is   convenient  that  the  legs 
(hould  move  upon  a  hinge,  fo  that  the  balls  may  be  pla- 
ced at  a  greater  or  lefs  dillance  as  occafion  may  recjuire; 
the  extremities  of  the  legs  fhould  terminate   in   points, 
and  the  balls  be  made  to  fcrew  on  and  off  at  pleafuie. 

Fig.  29.  reprefents  Mr  Henly's  univerlal  difcharger ;  jvjr  Hen. 
an  inflrument  of  very  extenfive  ufe  in  forming  commu-l>'-  uni- 
nications  between  jars,  or  directing  the  ihock  through  ^■"■■'^'' dif- 
any  particular   fubllance.      AB  is  a  flat   board>  fifteen"^      °"' 
inches  long,   four  broad,   and  one  thick,   and  forming 
the  bafis  of  the  inflrument.      DC  are  two   glafs   pillars 
cemented   in  two   holes   upon  the  board  AB,  and  fur- 
nifhed  at  their  tops  with  brafs  caps  ;  each  of  which  has 
a  turning  joint,   and   fupports  a  fpriiig   tube,  through 
which  the  wires  EF  and  ET  Aide.     Each  of  thefe  caps 
is   com.pofed   of  three  pieces  of  brafs,   connefted  with 
each  other  in  fuch  a  manner,  that  the  wire  EF,  befides 

ita. 
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Priiicip!c<  ofits  flijiiig  tluougli  ihc  focktt,   has  two  other  motions, 
a  horizontal  one,  and  a  vertical  one.      Each  of  the 
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-  wires  is  fumifhed  with  an  open  ring  at  one  end,  and  at 
the  other  has  a  brafs  ball ;  which,  by  a  (hort  ipring 
•'  fjcket,  is  flipped  upon  Its  pointed  extremity,  and  may 
be  removed  from  it  at  pleafure.  HG  is  a  circular  piece 
of  Wood  five  inches  diameter,  having  a  llip  of  ivory  in- 
laid on  its  furface,  and  fiimilhed  \vith  a  ftrong  cylindrical 
foot,  which  fits  the  cavity  of  the  focket  I.  This  focket 
is  fixed  in  the  middle  of  the  bottom  board,  and  has  a 
fcrew  at  K  ;  by  which  the  foot  of  the  circular  board  is 
made  fall  at  any  required  height. 

Fig.  30.  is  a  fmall  prefs  belonging  to  this  inftrument. 
It  confifts  of  two  oblong  pieces  of  wood,  which  are 
forced  together  by  the  two  fcrews,  a,  a.  The  lower 
end  has  a  circular  foot  equal  to  that  of  the  circular  ta- 
ble H.  When  this  prefs  is  to  be  ufcd,  it  muft  i^e  fixed 
into  the  focket  I,  in  place  of  the  circular  board  HG  ; 
which  in  that  cafe  is  to  be  removed. 

Mr  G.  Morgan   gives  the   following  rules   for  the 

gan's  rules  conilruftion  and  ufe  of  difcharging  inltruments. 

inr  con-  j_  They  fhould  be  conftruSed  fo  as  to  ellow  no  other 

difchamng  P^ffage  to  the  electric  power,  than  that  of  the  intended 

fod.  circuit. 

2.  The  conducing  wires  of  the  inftrument  fhould  be 
made  to  come  Into  contaft  with  the  inner  furface  of  the 
coated  eleflric  as  fpeedily  as  poffible ;  for  when  ap- 
proached gradually  part  of  the  charge  is  taken  off  pre- 
vious to  the  explofion,  the  power  of  which  is  thus 
greatly  diminilhed. 

3.  The  operator  fhould  not  be  within  the  atmofphere 
of  the  conduftor  at  the  time  of  making  the  difcharge. ' 

4.  The  difcharging  inftrument  and  the  infide  of  the 
cliarged  furface  fhould  be  feparated  as  rapidly  as  they 
were  connefled. 

On  thefe  principles  the  inflrument  employed  by  Mr 
Morgan,  in  his  experiments  on  the  conducing  power 
of  various  fubftances,  is  conflrufted,  and  is  thus  defcri- 
bed  by  him. 

A  and  B,  fig.  3 1 .  are  two  brafs  wheels,  whofe  dia- 
meter is  four  or  five  inches ;  they  are  connefted  by  an 
axis,  which  is  made  to  turn  eafily  in  a  collar,  fixed  up- 
on the  glafs  flem  DM.  The  wires  DC,  and  EF,  are 
fcrewed  into  the  circumference  of  the  wheels,  but  on 
fides  direftly  oppofite  to  each  other.  The  length  of 
thefe  wires  Is  regulated  by  the  diftances  at  which  the 
difcharging  rod  is  fixed  from  the  condufting  body,  and 
their  direflion  is  perpendicular  to  the  axis  of  the  wheels. 
Tw'O  other  wires  are  to  be  fixed  perpendicularly  to  the 
planes  of  the  wheels,  to  tlie  circumference  of  which 
they  are  fcrewed  as  nearly  as  poffible,  but  at  oppofite 
points,  fo  that  they  may  ftrike  objedls  lying  in  the  fame 
line,  parallel  to  the  axis  at  the  dillance  of  half  a  revo- 
lution from  each  other.  The  length  of  thefe  laft  wires 
is  regulated  by  the  diflances  at  ^vhich  they  join  the 
metallic  or  other  connexion  that  is  formed  with  the 
outfide  of  the  coated  phial. 

The  mode  of  ufing  this  difcharging  rod  is  as  follows. 
When  C  Is  brought  into  contaft  with  the  condudor,  it 
receives  the  eleflric  power,  and  conveys  it  through  G 
into  the  outfide  of  the  coated  furface.  The  motion  of 
C  is  not  flopped  by  the  contafl,  but  the  continuance  of 
it  brings  E  into  the  fame  contaft  by  which  the  ref;due 
of  the  jar  is  conveyed  through  K  to  the  outfide.  The 
glafs  ftem  fhoiJd  penetrate  deeply  into  each  of  the  cars, 
4 


J19 

His  difchar. 
ging  rod. 


for  the  whole  apparatus  will  be  otherwife  loofened  and  Piinciplcsof 
put  out  of  order,  by  the  necelfary  rapidity  of  the  mo-  E'^'ftririt}' 
tlon  and  the  conquafiation  of  parts  attending  it. 

If  C,   in  its  circumvolutions,  llrike   againft   an  im- 
moveable body  in  connexion  ivith  the  conduftor,  it  is  < 
frequently  flopped,  and  then  its   ball  is  injured,   or  a 
change  unfavourable  to  the  accuracy  of  the  experiment 
takes  place. 

To  prevent  thefe  Inconveniences,  C,  fig.  3  2.  ftrikes 
the  ball  A  which  is  conneiiled  with  the  brafs  tube  that 
penetrates  into  the  condutling  fubflance,  wth  an  elaf- 
tic  wire  bent  into  the  form  of  a  fpring.  The  points 
and  edges  of  this  inflrument  are  rendered  impotent  by 
fallening  a  box  to  the  brafs  tube,  fo  that  the  ball  A 
may  move  backwards  and  forwards  In  the  hollow  of  it, 
when  flruck  by  C.  The  box  fhould  be  made  of  hard 
wood,  and  its  edge  carefully  turned  and  well  polifhed,        ,,. 

When  a  coated  jar  has  oeen  difcharged,  either 'autioMi 
fpontaneoufly,  or  by  a  diicharger,  there  is  llill  a  por- 
tion of  the  charge  remaining,  lufhcient  to  give  a  flight 
fhock,  as  will  be  found  oy  grafping  the  cutfide  with 
one  hand,  and  with  the  other  touching  the  ball  of  the 
wire.  As  this  remaining  charge,  eipecially  in  large 
jars  or  batteries,  is  often  fo  confiderable  as  to  give  a 
pretty  fevere  fhock,  it  is  therefore  proper  to  caution 
the  experimenter,  not  to  touch  the  outfide  of  the  jar 
or  battery,  or  any  condudor  which  communicates  with 
the  infide  at  the  fame  time. 

Every  machine  will  not  charge  jars  equally  well,  but 
the  power  of  charging  will  depend  much  on  the  good- 
nefs  of  the  cylinder. 

In  a  battery  it  fometimes  happens,  that  one  or  more 
of  the  jars  is  more  apt  than  the  reft  to  undergo  a  fpon» 
taneous  difcharge,  and  in  this  cafe,  the  whole  of  the 
battery  will  be  difcharged  at  the  fame  time,  although 
the  other  jars,  without  this  accident,  would  have  con- 
tained a  much  higher  charge. 

To  remedy  the  inconvenience  of  fome  of  the  jars  inMrNaime'» 
a  battery  burlling   at  the   time   of  the  difcharge,  Mr  mocie  ot 
Naime  propofed  that  the  difcharge  fhould  not  be  made  P''«\<^"«ing 
through  a  perfeft  conduftor  of  a  rtiorter   circuit  than .  l  ^^''' 
£ve   feet ;  and  this   method  he  foimd  fo  effeftual,  that  from  beme 
after  he  adapted  It,  he  was  able  to  difcharge  a  battery  broken  by 
for  a  hundred   times   without   breaking  a   fifigle  jar,  *  difchaiga, 
which   before  was  continually  happening.      It  mufl  be 
obferved,  however,  as  will  appear  foon,   that  when  the 
circuit  through  which  the  difcharge  is  made,  is  confi- 
derably  lengthened,   the   force  of  the  difcharge  is  alfo 
proportlonably   diminlfhed.     Hence   in    many  experi- 
ments, where  it  is  neceifary  to  employ  the  highefl  pof^ 
fible   charge,  this  method   of  diminilhing  the  rifk  of 
breaking  the  jars  is  inadmiffible.  j,^ 

If  a  Leyden phial,  or  any  other  coated  eleEtric,  be  in-  An  infula« 
Julated  or  placed  fa  that  its  external  coating  has  no  com-  ted  phiai 
munication  with  conduBing  bodies,  it  cannot  be  charged.  '<•"""'  be 

Place  a  Leyden  phial  on  the  infulating  ftool,  or  on  ^  ^  ' 
a  wine  glafs  turned  mouth  downwards  ;  conneft  the 
knob  of  the  jar,  or  its  outfide  coating,  with  the  prime 
conduftor,  by  means  of  a  chain,  and  fet  the  machine  In 
motion.  It  will  then  be  obferved  that  the  quadrant 
eleftrometer  on  the  knob  will  foon  rife  to  90",  feem- 
ing  to  indicate  that  the  jar  is  charged.  On  takiig  off 
the  conneftlon  between  the  jar  and  the  prime  conduc- 
tor, and  endeavouring  to  difcharge  the  jar  by  means  of 
the  difcharging  rod,  or  by  the  hands,  it  will  however 

appear 
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the  jar  has  received 
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Chap,  ni 

Frinriple  ofappear  that   the  jar  has  received   only  a  very  flijjht 
JSlidricity  ch^^rge,  as  no  confiderable  fpark  will  Urike  the  ball  of 


h  '''    *eri'   ^^^  difchargiiig  rod,  and  no  remarkable  ihock  will  be 

luent.      f*^!*  by  the  hand. 
I— Y— ^      If  now  the  outfide  of  the  jar,  flill  ftanding  on   the 
infulator,  be  connefted  with  the  floor,  table,  &c.  by  a 
chain,   and   then  charged,  the   relult  will  be  very  dif- 
ferent as  the  jar  will  then  receive  its  ufual  charge. 

If  a  jar  be  infulated,  and  one  fide  of  it,  inllead  of 
being  ccnnefled  with  the  earth,  be  connected  with  the 
infulated  rubber,  while  the  other  fide  communicates 
with  the  prime  conduftor,  the  jar  will  be  charged, 
and  perhaps  in  a  more  expeditious  manner. 

To  make  the  above  experiment  in  a  clearer  and  more 
fatisfailory  manner,  place  the  jar  upon  the  ftool  as  before, 
and  with  its  wire  not  in  contaft,  but  at  about  half  sn 
inch  dillance  from  the  prime  conduftor  •,  hold  the  knob 
of  another  ^vire  at  fucli  a  diftance  from  the  outfide 
coating  of  the  jar,  as  the  knob  of  the  jar  is  from  the 
prime  condudlor,  then  let  the  winch  of  the  machine  be 
turned,  and  it  will  be  obferved,  that  ivhenever  a  fpark 
comes  from  the  prime  conduiflor  to  the  wire  of  the  jar^ 
another  fpark  palles  from  the  outfide  coating  of  the  jar 
to  the  knob  of  the  wire  prefented  towards  it.  In  this 
manner  the  jar  becomes  charged. 

If  inifead  of  the  knobbed  wire,  a  pointed  wire  be 
prefented  to  the  outfide  of  the  jar,  the  point  will  ap- 
pear illuminated  with  a  liar ;  and  if  inilead  of  pre- 
fenting  any  wire  to  the  jar,  a  point  be  connefled  with 
its  coating,  the  point  will  appear  illuminated  with  a 
brufh  of  rays  which  will  laft  as  long  as  the  jar  is 
charging. 

If  the  knob  of  another  jar  be  prefented  to  the  out- 
fide coating  of  the  infulated  jar  in  the  above  experi- 
jj^  ment,  it  will  alfo  be  charged. 
The  charge  T/ie  charge  of  a  coated  jar,  or  any  coaled  eUBric,  re- 
of  a  cmui  JiJej  in  the  jar,  or  eleBric,  and  not  in  the  coaling, 
fd  "'^t'h"  Take  an  uncoated  phial,  and,  for  a  coating  on  the 
eleiflric.  outfide,  ftick  a  piece  of  tinfoil  with  a  little  tallow  or 
bees  wax,  fo  that  it  can  juft  adhere  to  the  glafs ;  and 
for  an  infide  coating  put  into  the  jar  a  quantity  of  fmall 
fhot  or  of  mercury  :  flop  the  mouth  of  the  jar  \vith  a 
perforated  cork,  through  which  infert  a  knobbed  wire, 
fo  as  to  communicate  with  the  (hot  or  the  mercury. 
Then  hold  the  phial  thus  coated,  by  its  outfide  coating, 
and  charge  it  by  prefenting  the  knob  of  the  wire  to 
the  prime  conduftor.  WHien  it  is  charged,  turn  it  up- 
fide  down,  fo  that  the  wire,  and  the  mercury  or  fhot 
within  the  jar,  may  fall  into  a  dry  glafs  veflel ;  then  re- 
move alfo  the  outfide  coating.  During  this  operation 
the  phial  does  not  lofe  its  charge ;  and  if  the  (hot  or 
mercury  be  examined,  it  will  be  found  that  they  are  not 
more  eleftrified  than  would  happen  to  any  other  infula- 
ted body  of  equal  conducing  power,  after  having  been 
in  contact  with  the  prime  conduilor.  Now  replace  the 
outfide  coating  on  the  phial,  and  pour  into  it  the  (hot 
or  mercury ;  then  touch  with  one  hand  the  outfide  coat- 
ing, and  with  the  other  introduce  a  knobbed  wire  v\-ith- 
in  the  phial  fo  as  to  touch  the  infide  non-eleftric,  and 
you  will  feel  a  fhock,  which  will  prove  that  the  jar 
has  loft  very  little  of  its  charge  by  remo\'ing  the 
coatings. 

The  fame  experiment  may  be  more  conveniently 
made  by  laying  a  pane  of  glafs  upon  a  metal  plate,  and 
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covering  an  equal  part  of  the  upper   farfact   willi   tin  l'i;iiiipIcsof 
foil,  having  a  filk  tiircad  faftened  to  one  of  its  ndc^,  y!"''''^i."f 
by  which   it  may  be   eafily  taken  off  when  the  glafs  is  bA^rl- 
charged,  and  as  eafily  replaced  when  required.  ninit. 

Tliis  important   fuft,  tli.it  the   charge  i.i   a  coated         ^        ' 
cledric  rcfides  in  the  clcftric   and  not  iu  the  coating,       "4 
was  afcertai.ied  by  Dr  Franklin.  "  Dr"""* 

When  he  firft  began  his  experiments  upon  the  Ley- j.-rj„j^ijn, 
den  phial,  he  imagined  that  the  electric  power  was  all 
accumulated  In  the  lubftancc  of  the  uon-clc5lric  in  con- 
tad  with  the  glafs  j  but  he  afterwards  found  by  the 
following-  ingenious  analyfis  of  the  bottle,  that  the 
poiver  ot  giWng  a  fliock  lay  in  the  glafs  itfeL',  and  not 
in  the  coating. 

In  order  to  find  where  the  ftrength  of  'he  charged 
bottle  lay,  he  placed  it  upon  glafs ;  then  firll  took  out 
the  cork  and  the  wire,  and  finding  the  virtue  was  not 
in  them,  he  touched  the  outfide  coating  with  one  hand, 
and  put  the  finger  of  the  other  into  the  mouth  of  the 
bottle,  when  the  (hock  was  felt  quite  as  ftrong  as  if  the 
cork  and  the  wire  had  been  in  it.  He  then  charged 
the  phial  asain,  and  pouring  out  the  water  into  an  emp- 
ty bottle  infulated,  expefted  that  if  the  force  refided 
in  the  water  it  would  give  the  (hock,  but  he  found  it 
gave  none.  He  then  judged  that  the  eleflric  fire  mu(l 
either  have  been  loll  in  decanting,  or  mult  remain  in 
the  bottle,  and  the  latter  he  found  to  be  true  ;  for  fill- 
ing the  charged  bottle  ^vith  fre(h  water,  he  found  the 
(hock,  and  was  fatisfied  that  the  power  of  giving  it  re- 
fided in  the  glafs  itfelf. 

He  made  the  fame  experiment  with  panes  of  glafs, 
laying  the  coating  on  lightly,  and  changing  it  as  he 
had  before  changed  the  water  in  the  bottle,  and  the 
refult  was  the  fame  in  both.  This  experiment  is  more 
fatisfadoiy  than  the  former ;  becaufe  when  the  water 
is  poured   out   of  the  phial,  there  Hill  remains  a  thin 
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coating  of  the  fiidd,  which  might  be  thought  to  contain 
the  [)ower  of  giving  a  ihock. 

yi  charged  jar  may  be  gradual/i/  difcharged  ly  making 
a  conducing  body  communicate  alternately  with  tlte  out- 
fsde  and  the  injide  coating. 

Experiment  I. — Fig.  7,^.  reprefents  an  eleftric  jar, 
having  a  wire,  CDE,  faftened  on  its  outfide,  which  is  j 
bended  fo  as  to  have  its  knob  E  as  high  as  the  knob  A.  piate 
B  is  the  figure  of  a  fpider  formed  out  of  a  piece  of  corkcLxxxviu. 
(lightly  burned,  with  a  fe^v  Ihort  threads  lun  through 
it  to  reprefent  its  legs.  This  fpider  is  to  be  faftened  at 
the  end  of  a  filk  thread,  proceeding  from  the  ceiling  of 
the  room,  or  any  other  fupport,  fo  that  the  fpider  may 
hang  midivay  betiveen  the  two  knobs  AE,  ivhen  the 
jar  is  not  charged.  Let  the  place  of  the  jar  upon  the 
table  be  marked  ;  then  charge  the  jar,  by  bringing  its 
knob  A  in  contadl  %vith  the  prime  conductor,  and  re- 
place it  in  its  marked  place.  The  fpider  will  now  be- 
gin to  move  from  knob  to  knob,  and  continue  this 
motion  for  a  confiderable  time,  foraetimes  for  feveral 
hours. 

This  experiment  is  one  of  the  earlielt  that  were 
made  by  Dr  Franklin  and  his  friends,  and  is  defcribed 
by  Dr  Franklin  in  one  of  his  letters  to  CoUinfon. 

Exfier.  2. — Let  a  coated  jar  l;e  infulated  by  palTing 
it  through  a  ring  fixed  upon  a  glafs  flanil,  as  reprefent- 
ed  at  fig.  3  4.  From  the  ball  a  of  the  wire  which  com- 
municates with  the  indde  coating  fufpend  a  wire  to 

which 
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Principles  of  which  are  hung  three  bells  and  t^^■o  clappers,  and  fu- 
Eli<£l:  city  fpeiitJ  ^  iimilar  wire  with  the  fame  number  of  bells  and 

by 


clappers  from  the  ball,  l>,  of  a  wire  which  is  made  to 
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communicate  with  the  outfide  coating.  Hang  the 
chain  /j  to  the  -ivire  n,  fo  that  it  does  not  touch  the 
table,  and  charge  the  jar  by  holding  the  iinob  a  to  the 
prime  conduclor.  \\'hile  the  jar  is  charging,  the  bells 
hanging  from  b  will  ring.  When  the  jar  is  cliarged, 
remove  it  from  the  prime  conduftor,  and  unhook  the 
chain  ^,  by  means  of  a  wire  failened  to  a  glais  handle, 
and  let  it  lie  on  the  table.  If  no%v  the  ball  i?  be  touch- 
ed, the  bells  which  are  fufpended  from  it  vxill  ceafe 
ringing,  and  the  bells  fufpended  from  a  will  ring,  and 
will  ccntinue  to  ring  for  a  confiderable  time  if  not 
touched.  But,  now  again,  if  o  be  touched,  thefe  bells 
will  ceafe,  and  thofe  at  l>  will  begin  to  ring,  and  thus 
each  fet  may  be  made  to  ring  alternately,  but  never 
both  fets  at  once  till  the  bottle  is  difcharged. 

If  a  jar  be  dllchargcd  with  a  difcharging  rod  that 
has  no  eleftric  handle,  the  hand  that  holds  it,  in  making 
the  difcharge,  feels  fome  kind  of  Ihock,  cfpecially 
when  the  charge  is  coniiderable. — In  other  ivords  :  A 
perfon.  or  any  condu6ting  fubilance,  that  is  connected 
•with  one  lide  of  a  jar,  but  forms  no  part  of  the  circuit, 
■will  feel  a  kind  of  ihock,  i.  e.  fome  effetl  of  the  dif- 
charge. This  may  be  rendered  ^nfible  in  the  following 
manner.  Connect:  ivith  the  outfide  of  a  charged  jar 
a  piece  of  chain  ;  then  difcharge  the  jar  through 
another  circuit,  as  for  inftance,  with  a  difcharging  rod 
in  the  common  way,  and  the  chain  that  communicates 
with  the  outfide  of  the  jar,  and  \vhich  makes  no  part 
of  the  circuit,  will  appear  lucid  in  the  dark,  i.  e.  fparks 
•^vill  appear  between  the  links.  This  chain  will  alfo 
appear  luminous,  when  it  is  not  in  contaft  ^vith  the 
outfide  of  the  jar,  but  only  vci-y  near  it  ;  and  on 
making  the  difcharge,  a  fpark  will  be  feen  between  the 
jar  and  the  end  of  the  chain  near  it.  This  eleiftrical 
appearance  out  of  the  circuit  of  a  difcharging  jar,  is 
that  which  we  call  the  lateral  explofton  :  and  to  make 
it  appear  in  the  moft  confpicuous  manner,  obferve  the 
following  method,  which  is  that  of  Dr  Prieflley. 

VvTien  a  jar  is  charged,  and  Hands  upon  the  table  as 
tifual,  inGilate  a  thick  metallic  rod,  and  place  it  fo 
that  one  of  its  ends  may  be  contiguous  to  the  outfide 
coating  of  the  jar  ;  and  v.ilhin  about  half  an  inch  of 
its  other  end,  place  a  body  of  about  fix  or  feven  feet  in 
length,  and  a  feu-  inches  in  brcadt--  ;  then  put  a  chain 
upon  the  table,  fo  that  one  of  'ts  ends  may  be  about 
<»ne  inch  and  a  half  dillant  from  the  coating  of  the  jar  ; 
to  the  other  end  of  the  chain  apply  one  linob  of  the 
difcharging  rod,  and  bring  the  other  knob  to  the  wire 
of  the  jar  in  order  to  make  the  e.xploiion.  On  making 
the  difcharge  in  this  manner,  a  ilrong  fpark  will  be 
feen  between  the  infulated  rod,  ivhich  communicates 
with  the  coating  of  the  jar,  and  the  body  near  its  ex- 
tremity, which  fpark  does  not  alter  the  llate  of  that 
body  in  refpeft  to  eleflricity  ;  hence  it  is  imagined, 
that  this  lateral  fpark  flies  from  the  coating  of  the  jar, 
and  returns  to  it  at  the  fame  inftant,  allowing  no  per- 
ceptible fpSce  of  time,  in  which  an  eleclrometer  can 
be  affefted.  Whether  this  lateral  e.\plofion  is  received 
on  flat  and  fmcoih  furfaces,  or  upon  fharp  points,  the 
fpark  is  always  equally  long  and  vivid. 


T2b 

.  P.jfitiv. 


Principle!  of 

Chap.  IV.  Of  the  methods  of  cJtjhngui/Ltng  Poftivt  ^'''•'^"■•ity 
aud  Negative  Eledruity.  by"e.ptri. 

UiCIlt. 

TiltSE  dates  of  eleftricity  are  ufually  diflinguiflied  by  ^— — v— > 
means  of  tlie  common  pith-ball  eleclrometer. 

Experimeii/.^-Sel    the    machine   in    motion,     while " 
111  •    r  1        J  -1  '.n  PrtUve  c- 

botn   condu-iors   are  miulated,  or  witliout   connecting  ^flr"  itv 
either  the  prime  conduclor  or  the  rubber  with  contigu-dirtinnuuh. 
ous  bodies.     We  have  before  remarked  (44),  that  the   ''  I'V  tin- 
prime  conduclor  was   called  the  pofttive,  aud   that  to'^'^     '"°'-* 
■(vhich   the   rubber  is  adapted   the  negative   condudlor  j 
that  they  are  fo  in  thefe  circumllances  may  be  demon- 


anj 


th( 


e     explanation      given    in 


ilrated      according 
note  (d). 

On  prefenting  a  pith-ball  eleftrometer  to  the  cylind- 
er whole  electricity  we  have  agreed  to  cali  pojitive,  the 
balls  will  diverge,  and  will  continue  to  diverge  when 
brought  near  that  lide  of  the  prime  conductor  which  is 
moll  remote  from  the  cylinder  ;  but  being  carried  to 
the  other  conduClor,  they  will  tiilla-.tly  collapie  ;  thu» 
(howing  that  the  electricity  of  the  lub^ei  is  oppolite  to 
that  of  the  other  conductor  or  o)  the  cylinder,  i.  e.  that 
it  is  negative.  Tliis  may  be  fliown  in  another  way. 
The  balls  prefentcd  to  the  rubber  will  diverge  with  ne- 
gative eledlricity,  but  being  brought  near  the  other 
conduclor  in  this  divergent  Itate,  tliey  will  collapfe. 

But  lliould  a  more  precile  method  be  required  to 
determine  the  quality  of  the  eleiftricity  of  an  eleclrifled 
body,  the  following  may  be  uled  : — Firll,  electrify  one 
of  the  eleftrometers  C,  placed  upon  the  Hand  fig.  15, 
either  pofitively,  or  negatively,  at  pleafure  ;  touch  it, 
for  inilance,  with  an  excited  glafs  tube,  fo  that  its  balls 
may  repel,  and  iland  about  two  inches  diftant  from  one 
another  ;  then  touch  the  other  eleclrometer  C  with  the 
eledrified  body,  that  you  defire  to  examine,  fo  that  it 
may  be  poflelTed  of  the  fame  degree  of  eleftricity  :  laft- 
ly,  take  eitlier  of  the  two  eleclrometers  by  the  top  of 
the  glafs  handle,  difengage  it  from  the  arm  of  the  Hand, 
and  bring  it  near  the  other  eleClrometer  j  it  then  the 
balls  of  one  eleclromer  repel  thofe  of  the  other,  you 
may  conclude  that  they  are  poflelled  of  the  fame  kind 
of  eleClricity  ;  but  if  they  attraCl  each  other,  you  may 
conclude  that  they  have  been  eledlrified  with  contrary 
eleClricities  •,  and  as  you  know  the  eleftricity  of  that 
eleclrometer,  which  was  firft  eleftrified,  you  will  of 
courfe  know  the  elcftiicity  of  the  other  eleclrometer, 
i.  e.  of  the  eleiSlritied  body,  \vith  which  it  was 
touched. 

The  above  experiment  may  be  alfo  made  with  the 
fmgle-thread  ele<Slrometers  ;  for  if  they  are  brought 
near  to  one  another,  when  their  feathers  are  eleiflrified, 
they  will,  if  pcflieired  of  the  fame  eleftricity,  repel 
each  other,  or,  if  poflefl'ed  of  contrary  electricities,  tliey 
will  attraift  each  other. 

While  the  conduftors  are  thus  infulated,  if  a  pointed    ,  u.c 
body  (as  for  inilance,  the  point  of  a  needle  or  pin)  be  ight. 
prefented  to  the  back  of  the  rubber,  at  the  diflance  of 
about  two  inches,  a  lucid  peiicil  of  rays  will  appear  to 
proceed  from  the  point  prefented,  and  diverge  towards 
the  rubber. 

If  another  pointed  body  be  prefented  to  the  prime 
conduftor,  it  ivill  appear  illuminated  v^ith  a  ftar  j  but 

if 
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Principlfsol if  a  pointed  wuc,  or  other  pointed  condiiifling  body, 
Elcdricity  (j^  coimcftcd  witli  the  prime  condufior,  it  vnll  throw 
out  a  pencil  ot  rays. 

!•'.  Beccaiia  remarks,  that  if  two  equally  (harp  points 
are  approached  to  a  prime  conduftor,  they  will  appear 
luminous  at  only  half  the  diilance  at  whicli  one  of 
them  would  have  done. 

From  this  experiment  may  be  learned  the  method  of 
dirtiuguifliing  the  quality  of  the  eleclricity  of  an  eleftri- 
licd  body,  by  the  appearance  of  the  eleftric  light  ;  for 
if  a  needle,  or  any  otlier  pointed  body,  be  prefejited  in 
the  dark,  uith  the  point  towards  a  body  ftrongly  elec- 
trified, it  will  appear  illuminated  with  a  liar,  when  that 
body  is  eleftrificd  pofitively,  and  ivith  a  pencil  or  brulh, 
when  it  is  eledtriiied  negatively  ((^). 

Here  it  is  proper  to  remark,  that  when  two  points 
(one  of  wliich  is  connecled  with  the  prime  conduftor, 
or  the  rubber)  are  oppoled  to  one  another,  the  appear- 
ance of  light  in  both  is  pretty  much  the  fame.  Mr 
Wilcke  remarks,  that  when  a  point  not  eleclrined,  is 
oppolcd  to  another  point  electrified  politively,  the  cones 
of  light,  which  otherwife  would  appear  upon  them,  dif- 
appear  ;  but  that  if  a  pofitive  cone  be  oppofed  to  a  ne- 
gative cone,  they  both  preferve  their  own  charaiilcritlic 
properties  +. 

Mr  Nicholfon  has  given  us  fome  valuable  obferva- 
tions  on  the  different  appearances  of  the  electric  light, 
when  proceeding  from  bodies  eledrified  pofitivel'j  or  iie'- 
gatheii/. 

"  The  efcape  of  negative  eleCLricity  from  a  ball," 
fays  Mr  Nicholfon,  "  is  attended  with  the  appearance  of 
flraight  iharp  fparks  \nth  a  hoarfe  or  chirping  noiie. 
^\^len  the  ball  was  lefs  than  two  inches  in  diameter,  it 
was  ufually  covered  with  fliort  liaraes  of  this  kind, 
which  were  very  numerous. 

When  two  equal  balls  were  prefented  to  each 
fon's  expe-  other,  and  one  of  them  was  rendered  flrongly  pofitive, 
*^i!"1°'k''"  while  the  other  remained  in  connection  with  the  earth, 
tiofluced  ^^  pofitive  brudi  or  ramified  fpark  was  feen  to  pafs 
by  pofitive  from  the  eledlrified  ball  :  ^vhen  the  other  ball  was  elec- 
aml  Bega-  trified  negatively,  and  the  ball,  which  before  had  been 
pofitivej  was  conneiled  with  the  ground,  the  eleclricity 
exhibited  the  negative  flame,  or  denfe,  llraight,  and  mors 
luminous  fparks  from  the  negative  ball  ;  and  when  the 
one  ball  was  electrified  fi/us  and  the  other  minus,  the 
figns  of  both  electricities  appeared.  If  the  interval  was 
not  too  great,  the  long  zig-zag  fpark  of  the  plus  ball 
ftruck  the  llraight  plane  of  the  minus  ball,  ufually  at 
the  diftance  of  about  one  third  of  the  length  of  the  lat- 
ter from  its  point,  rendering  the  other  two  thirds  very 
bright  :  fometimes,  however,  the  pofitive  fpark  ftruck 
the  ball  at  a  dillance  from  the  negative  flame.  Thefe 
effects  are  reprefented  in  Plate  CLXXXVIII.  figs.  35, 
kLXxxviii  36,  and  37< 

"  Two  conduclors  of  three  quarters  of  an  inch  dia- 
meter, with  f])herical  ends  of  the  fame  diameter,  were 
laid  parallel  to  each  other,  at  the  diitance  of  about  two 
inches,  in  fuch  a  manner  as  that  the  ends  pointed  in 
oppofite  direftions,  and  were  fix  or  eight  inches  afunder. 
Thefe,  which  may  be  diftinguiihed  by  the  letters  P  and 
Vol.  VII.  Part  II. 
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M,  were  fucceflively  elciflrificd,  as  the  balls  were  in  Principle  of 
the  lall  paragraph.  When  one  conduftor  P  was  pofi-  Elfctft^'ty 
tive,  fig.  39.  it  exhibited  the  (parks  of  that  eleftricity  '"'"^f"""' 
at  its  extremity,  and  llruck  the  fide  of  the  other  con- 
'duclor  M.  When  the  lall-mentioned  conduftor  M' 
ivas  electrified  negatively,  fig.  38.  the  former  being  in 
its  tuni  connecled  with  the  earth,  the  fparks  ceafed  to 
llrike  as  before,  and  the  extremity  of  the  eleclrified 
conductor  M  exhibited  negative  figns,  and  ftruck  the 
fide  of  the  other  conduftor.  And  when  one  conduftor 
was  elcdriiied  plus  and  the  other  minus,  fig.  40.  both 
(igns  appeared  at  the  fame  time,  and  continual  llreams 
of  eleiSlricity  pafi'ed  between  the  extremities  of  each 
conduclor,  to  the  fide  of  the  other  condudor  oppofed 
to  it, 

"  In  drawing  the  long  fpark  from  a  ball  of  four  in  • 
ches  diameter,  I  found  it  of  fome  confequencc  that  the 
(lem  Ihuuld  not  be  too  (hort,  becaufe  the  vicinity  of 
the  large  prime  condudlor  altered  thrf  difpofition  of  the 
eleftricity  to  efcape  :  I  therefore  made  a  fet  of  experi- 
ments, tlie  refult  of  which  flioived,  that  the  difpolition 
of  balls  to  receive  or  emit  electricity,  is  greater  when 
they  Hand  remote  from  other  furfaces  in  the  fame  Hate ; 
and  that  between  this  greatcft  difpofition  in  any  ball, 
whatever  may  be  its  diameter,  every  polTible  lefs  de- 
gree may  be  obtahied  by  withdrawing  the  ball  toward-; 
the  broader  or  lefs  convex  furfacc  out  of  which  its  ftem 
projedls,  until  at  length  the  ball,  being  wholly  deprcf- 
fed  beneath  that  furface,  lofes  the  difpofition  entirely. 
From  thtie  experiments  it  follows,  that  a  variety  of 
balls  is  unnecelVary  in  elcftricity  :  becaufe  any  fmall 
ball,  if  near  the  prime  condudlor,  will  be  equivalent 
to  a  larger  ball  whofe  ftem  is  longer.  j,, 

"  From   comparing  fome  experiments  made  by  my-  Mr  Nicho!-. 
felf  many  years  ago  with  the  prefent  fet,  I  confidered  a '''""'  appa- 
point  as  a   ball  of  an  indefinitely  fmall   diameter,  and  °t"\''^t 
conllrufted  an  inftrument   confifting   of  a  brafs  ball  of  ^^-jig^  gf 
fix  inches  diameter,  though  the  axis  of  which  a  ftem,  points  is 
carrying  a  fine  point,  was  fcrewed.     When  this  ilcm  is  "uftratei., 
fixed  in  the  prime  condudlor,  if  the  ball   be  moved  on 
its  axis  in  evei-y  direction,  it  caufes  the  fine  point  either 
to  protrude  thiough  a  fmall  hole  in  its  external  fiirface, 
or  to  withdraw  itlelf;  becaufe  by  this  means  the  ball 
runs  along  the   ftem.     The  difpofition  of  the   point  to 
tranfmit  eleftricity  may  thus   be  made  equal  to   that  of 
any  ball  whatever,  from  the  minuteft  fize  to  the  diame- 
ter of  fix  inches.     See  fig.  41.  A. 

"  The  effeft   of  a  pofitive  furface  appears  to  extend  ,  „,.. 
farther  than  that  of  a  negative  ;  for  the  point    afls  like  <i-^jl,r  foj 
a  ball,  when  confiderably  more  prominent,  if  it  bepo-  1780. 
fitive,  than  it  will  if  negative  f ."  i-jj 

Fig.    42.    reprefent*    an     inftrument    invented    by  !}'','^ "•'''''' 
]\Ir  Nicholfon  for  dillinguKhing  pofitive  from  negative  "  ^"^ 
eleftriclty.      It   confifts   of  two  metallic    balls.   A,  B,  iiiftingiiifli- 
which  may  be  placed  at  a  greater  or  lefs  diftance  from  ing  neg.»- 
each  other,  by  means   of  a  joint   at  C,  on  which  the  "^    •""" 
two  branches  CA,  CB  move.     Thefe   branches  are  of ''i   ""^ 
glafs   covered   v.ith  varnilh.      A   (hort    point   proceeds 
from  one  of  the  balls  B  towards  the  other  A.      If  the 
two  balls  be  placed  near  a  body  ivhich  is  eledrified,  fo 
4  R  that 


elciflficitT. 


(q)  The  pencil  of  light   exhibited  by  a  point  pofitively  eleftrified  was  firft  feen  by  Mr  Grey,  though  the  dif- 
-fcrence  of  the  two  ftates  was  iiot  in  his  time  correftly  afcertained. 
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Principles  oftlirit  the  eleflric  po'vcr  may  psfs  through  them,  il  may 
■*.".!  ^,^''"i  he  knoi\Ti  whether  it  is  poiitive  or  ncMtive,  thr.t  is, 
n-heth?;r  it  is  procccdingyrii//;  or  rowan:.!  the  clfctnlied 
body.  For,  fuppoiuig  that  the  eleftricity  palTes  from 
'  A  to  B,  there  will  be  a  ctrtain  dillance  of  the  balls  at 
which  a  fpp.rk  ivill  pafs  between  the  balls  ;  but  this  dil- 
tance  will  be  much  ihorter  when  the  eleftricily  is  paf- 
fing  from  B  to  A.  It  is  evident  that  this  inlhument 
Tvill  be  of  ufe  only  ivlien  the  electricity  to  be  examined 
is  futliciently  firong  to  give  I  parks. 

Appearanre      The    appearances     of    pofitive    and    negative     elec- 

ot  tlie  light  tricity   are  iiifficiently   dilnnft  in    almoft  every   experi- 

(in  pajKr.  jncnt  wliich  ean  be  made  ■with  the  exhibition  of  eleftric 
light.-  Paper  is  a  good  fubttance  for  obierving  the  \'i- 
fible  paflage  of  the  eletlric  power.  If  a  ftrong  poiitive 
rleftric  ftream  be  let  fall  on  the  flat  fide  of  an  uninfu- 
Jated  flieet  of  paper,  it  will  form  a  beautiful _/7<7r  about 
four  inches  in  diameter,  confifting  of  very  diitincl:  radii 
not  ramified.  Negative  eleftricity,  in  perfeftly  fimilar 
circumftances,  throws  many  pointed  brulhcs  to  the  pa- 
per, but  forms  no  ftar  upon  it.  This  experiment  is  by 
Mr  Nicholfon,  and   the   cylinder  of  the  machine  era- 

* X'idolfin'i Yiloytd  in  making  it  was  feven  inches  in  diameter*. 

PMI.Jm/r.i. 

vol  ii. 

r-435.        Chap.  V.   Ofihe  different Jlaies  of  eleHrh-it^  pcfflfed 
by  the  two  furfaces  of  a  charged  ckElrk. 

Thp.  oppofte  furfaces  of  a  charged  e/eflric  are  in  op- 
T,±  pofitejlates,  i.  e.  07te  pofitive,  nnd  the  other  negative. 
Positive  and  Exper.  I.  Inlhlate  a  coated  phial,  fuch  as  is  defcrib- 
negative  gj  \y^  fig.  j^.  without  the  bells,  and  charge  it  by  hold- 
i.atesota  ;„-  jj,g  knob  i7  to  the  pofitive  conductor,  while  the 
charsed  lar      o  ,  .  •  i      i  i  ,  Tin  i         ^  •  ^ 

proved  by    >inoo  b  communicates  witli  the  table.      VVIien  the  phial 

the  ball-  Is  charged,  hold  a  pith-ball  eleftrometer  to  the  knob  /?, 
eleclrome-  zr-^  the  balls  will  diverge  with  poftive  eledricity,  as 
*"^>  will  appear  by  prefenting  them  in  their  diverging  Ifate 

to  excited  fealing-wax,  when  they  ivIU  collapfe.  Now 
hold  the  balls  to  the  knob  b,  tvhich  communicates  with 
the  outer  coating  of  tiie  phial,  and  they  i\'ill  diverge 
%vith  negative  eleclricity,  as  ^vill  appear  by  prefenting 
them  to  an  excited  glafs  tube. 

If  the  jar   be   charged   at  the  negative   conduflor, 

thcfe  appearances  will  be  reverfed  ;  the  balls  prefented 

to  the   knob   a  inll   diverge  'with   negative  eleftricity, 

and  prefented  to  b,  they  will  diverge  with  poftive  elec- 

r-j        tricity. 

By  the  ap-        Exper.  1.  Fix  a  pointed  wire  Into  a  hole  in  the  knob 

pearance  of^  gf  ^j^g  infulated  phial,  and  fix  another  :vire  In  the  po- 

*  e  lig  t.     ^jjjyg  conduftor.     Hold  the  knob  a  to  the  point  in  the 

pofitive  conduftor,  and  on  turning  the  cylinder  in  the 

dark,  a  pencil  of  luminous  rays  will  be  feen   diverging 

from  the  point  In  the  conduftor  to  the  knob  a,  while  a 

fimilar />?/?£■// of  rays,  diverges  from  the  wire   fixed  in 

the  knob  b. 

If  the  wire  is  fixed  In  the  negative  conduflor,  a  lu- 
minous y?or  will  appear  at  each  point. 

Exper.  3. — Fix  a  pointed  wire  Into  a  hole  In  the 
knob  a,  while  another  pointed  wire  is  fixed  in  h,  as  in 
the  laft  experiment.  Prefent  the  wire  In  the  knob  a  in 
the  dark,  to  the  pofitive  condudlor,  and  a  luminous 
Jlar  \':\\\  appear  at  the  point  a,  while  the  point  at  b 
ihro^vs  out  a  pencil  of  luminous  rays. 

If  the  point  at  a  be  prefented  to  the  negp.tlve  con- 
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du6for,  iIk-  luminous /r?w/7 will  appear  at  a  and  the  lu- l''i"C'p'''^"f 
minous /V  at /;.  .  Ekdncity 

r-  -c"  •  ■"   n  •     •  1*1,/'  ,      ilitiitrattd 

Exper.  4. — rig.  43,  is  an  electric  jar  winch  Icrves  to  •  .  ^     .  : 

Illultrate   the   contrary  ftatcs   of  the  fides  of  a  Leyden     'rum. 

phial  while  charging  :    BB  Is  the  tinfoil  coating  •,  C,  a  *— — » ' 

iland  which  fupports  the  jar;  D,  a  fockct  of  metal,  carry-  I '.re 
ing  the  glafs  rod  EF,  a  bent  brafs  wire  pointed  at  each  clxxmix-. 
end,  and  fixed  at  the  end  of  the  rod  G  ;  this  rod  is 
moveable  in  the  fpring  tul.-e  N  at  plcafure  :  that  tube 
being  fixed  by  a  focket  on  the  top  of  the  glafs  rod  E, 
the  jar  is  charged  by  the  iiifide  wire,  which  communi- 
cates with  the  diflFerent  divlfions  of  the  iufide  coating 
by  horizontal  wires. 

Place  the  jar  at  the  conduftor  .".s  ufual ;  and  when 
charging,  a  luminous  liar  will  appear  upon  the  upper 
point  of  the  wire  at  F,  clearly  fliowiiig,  according  to 
the  commonly  received  opinion,  that  tlie  point  is  then 
receiving  the  electric  power.  From  the  upper  ring  of 
the  coating  B,  on  the  cutfide  of  the  jar,  a  ftream  or 
pencil  of  rays  will  at  the  fame  time  fiy  off,  beavtifully  di- 
verging from  the  lower  point  of  the  ivire  E  upon  the 
bottom  ring  of  the  coating  of  the  jar.  When  the  ap- 
pearances ceafe,  which  they  do  when  the  jar  Is  charged, 
let  a  pointed  wire  be  prefented  to  the  conduclor  :  this 
will  loon  difcharge  the  jar  filently ;  during  which  the 
point  v.ill  be  illuminated  with  a  fmall  ipark,  while  the 
upper  point  of  the  ivlre  will  throw  oft'  a  pencil  of  rays 
diverging  towards  the  upper  ring  of  the  coating.  , .(; 

When   a  charged  cleBric   is  difcharged,   the  ele&ric  Courfc  of 
poiver  pafesfrom  the  poftive  to  the  negative  furface.         tlic  clcel  1  i  ■ 

Exper.  I. — When  ajar  has  been  charged  at  the  poll- 1'"'*^'" '" 
tlve  condutflor,  take  a  difcharging   rod,   furnilhcd  ivlth  ^.|,^r„p.' 
pointed  extremities,  and  hold  it  in  fuch  a  pofition,  that  ihcwnj 
one  point  fliall  be  at  the  diftance  of  about  an  inch  from  by  tlie 
the  knob  of  the  jar,  while  the   other  point   fliall   be  at ''§''' i 
nearly  the  fame  diftance  from  the  outfide  coating.      In 
this  way  the  jar  will  be  filently  dllcharged,   and  if  the 
experiment  be  made  in  the  dark,   a  luminous  far  will 
appear  at  that  point  which  Is  held  to  the  knob  of  the  jar, 
and  a  luminous  pencil  at  the  point  which  is  held  to  the 
outer  coating. 

If  the  jar  has  been  charged  at  the  /7<y/7//t)f  conduftor, 
the  appearance  of  the  light  at  the  points  -svlll  be  reverfed ; 
a  luminous  pencil  will  noiv  appear  at  the  point  which  is 
held  to  the  knob  of  the  jar,  and  a  luminous  .y7ar  at  that 
which  is  held  at  the  outer  coating.  ,  _ 

Exper.  2. — Remove  the  circular  piece  of  wood  GH,  By  .he  di. 
from  the  unlverfal  difcharger,  fig.  29,  fix  the  wires;  EFjieflion 
ET,  fo  that  their  knobs  FT  may  be  about  two   inches  8'^™'° 
diftant  from  one  another.     Then   fix  upon  the   focket  ^^    taper  • 
from  which  the  board  was  removed,  a  fmall  lighted  wax 
taper  fo  that  Its  flame  may  be  juft  In  the  middle  between 
the  knobs  FT.     \\'hen   the  apparatus   is  thus  dii'pofed, 
if  the  outfide  of  a  charged  jar  be  connefted  by  means  of 
a  chain  or  other  condufting  fubftance,  with  one  of  the 
wires,  and  the  knob  of  the  jar  be  brought  to   the  other 
wire.  It  will  be  obferved,  that,  on  making  the  difcharge 
which  muft  pafs  between  the  knobs  FT,  the  flame  of  the 
taper  will  be   driven  in   the   direfticn   of  the   eleftrlc 
power,    i.   e.  it  will   be   blowni  towards   the  knob   of 
that  wire  ^vhlch  communicates  ^vlth  that  furface   of  the 
jar  which  is  negatively  eleftrified. 

Exper.  3. — Fig.  44.  and  45.  of  Plate  CLXXXIX. 
reprefent  a  fmall  phial  coated  on  the  outfide,  about  three 

inches- 


tuuai ; 
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Priiicip!e50l'inclic3  Up,  with  tii'.-foil  ;  at  the  top  of  the  neck  of  this 

Eledlricity  phial,  is  cemented  a  brafs  cap,   haVing  a   hole   ivith  a 

'  "'        "   valve,  and  from  the  cap  a  -wire  proceeds   a   few   inches 
[iv  expert-      .     .  .  .^      .        .  . 

mcnt.      within  the  phial,  terminating  in  a  hlunt  point.     When 

' .r—'  this  phial  is  exhauUcd  of  air,  a  lirafs  ball  is  to  be  fcrew- 

133         ed  on  the  brafs  cap,  fo  as  to  defend  the  valve,  and  pre- 

By  tlif         yg„[  ^^y  ^\j  from  getting  into  the  exhauftcd  glafs.  This 

'^  *■        "  phial  exhibits  clearly  the  direction  of  the  cletlric  power, 

both  in  charghig  and  difcharging  ;  for  if  it  be  held  by 

its  bottom,  and  its  brafs  knob  be  prcfertted  to  the  prime 

condudor  pofitivelv  eleftrlfied,    you  will  fee  that  the 

eleftric  power  caufcs  a  /h/ici7  of  rays  to   proceed  from 

the  wire  within  the  phial,   as   reprcfontcd   fig.   45.  and 

when  it  is  difcharged,  ajfar  will  appear  in  the  place  of 

the  pencil,   as  reprefentcd  in  fig.  44.     But  if  the  phial 

be  held  by  the  brafs  cap,   and   its   bottom   be   touched 

with  the  prime  conductor,  then  the  point   of  the  wire, 

on  its  infide,  will  appear  Illuminated  with   a  Jfar  when 

r/M/y/'/Tf,  and  with  a /)(■/«■// when   difcharging.     I  fit  be 

prefented  to  a  prime  conduftor  eledlrified  negatively,  all 

ihefe  appearances,   both  in  charging  and   difcharging, 

will  be  reverfed. 

This  experiment  of  the  Leyden  Vacuum,  as  it  is  call- 
ed, is  au  invention  of  the  late  Mr  Henly. 

Exper.  4. — Fig.  46.  reprelents  an  eledfiic  jar,  whofe 
exterior  coating  is  made  up  of  fmall  pieces  of  tin-foil 
placed  at  a  fmall  dilfance  from  each  other.  This  jar 
is  to  be  charged  in  the  ufual  manner,  when  Iraall  iparks 
will  pafs  from  one  piece  of  tin-foil  to  th.e  other,  in  vari- 
ous directions,  forming  a  very  pleafing  fpectacle.  The 
reparation  of  the  tin-foil  is  the  caufe  of  this  vifible  paflage, 
from  the  outfide  to  the  table  ;  and  the  experiment  is  fi- 
milar  in  appearance  to  that  mentioned.  If  the  jar  be 
difcharged  by  bringing  a  pointed  wire  gradually  to  the 
knob  T,  the  unfealed  part  of  the  glals  betu-een  the 
wire  and  knob  will  be  agreeably  illuminated,  attend- 
ed by  a  crackling  noife  of  the  fparks.  If  the  jar 
be  fuddenly  difcharged,  the  ivhole  outfide  will  be 
illuminated.  The  jar,  uled  in  thcfe  experiments,  mull 
be  very  dry. 

Expcr.  J. — Fig.  47.  reprefents  two  jars,  or  Leyden 
phials,  placed  one  over  the  other,  by  ^vhich  various  ex- 
periments may  be  made  in  order  to  elucidate  th.e  theory 
of  eleflricitv.  Bring  the  outfide  coating  of  the  bottle 
A  in  contaft  with  the  prime  conduftor,  and  turn  the 
machine  till  the  bottle  is  charged  ;  then  place  one  ball 
of  the  difcharging  rod  upon  the  coating  of  B,  and  with 
the  other  touch  the  knob  of  the  jar  A,  an  explofion 
will  follow  ;  now  place  one  ball  of  the  dlfcharger 
on  the  knob  A,  and  bring  the  other  ball  to  its  coat- 
ing, and  you  have  a  fecond  difcharge.  Again,  ap- 
ply one  ball  of  the  difcharger  to  the  coating  of  B,  and 
carry  the  other  to  the  coating  of  A,  and  it  ivill  pro- 
duce a  third  difcharge.  A  fourth  is  obtained  by  ap- 
plying the  difcharger  from  the  coating  of  A  to  its 
knob. 

The  outer  coating  of  the  upper  jar  communicating 
with  the  infide  of  tlie  under  one,  conveys  the  eleftric 
poiver  from  the  conduclor  to  the  large  jar  which  is 
therefore  charged  pofitively  :  the  upper  jar  does  not 
charge,  but  when  a  communication  is  formed  from  the 
outfide  of  A  to  the  infide  of  B,  part  of  the  eleftric 
power  on  the  infide  of  A  will  be  conveyed  to  the  nega- 
tive coating  of  B,  and  the  jar  will  be  difcharged.     The 
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cond  explofion  is  occafioncd  by  the  difcharge   of  the  rrlnci|ilrsur 
------  -  -  Klcf^ricity 

lltiftratcd 
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tiouble  jar. 


jar  A  ;  but  as  the  outfide  of  this  communicates  by  con-  *-'cflric"y 
duOHing  fubilanccs  with  the  pofitive  infide  of  the  jar  B,  j     csncri- 


il  the  ball  of  the  difcharging  rod  remains  for  a  little  mciit. 
time  after  the  dilcharge  on  the  knob  of  A,  part  of  the  ■  ii  *^ 
eledtric  power  of  the  infide  of  A  will'efcape,  and  be  re- 
placed by  an  equal  quantity  on  the  outfide  from  the  jar 
B,  by  wliich  means  A  is  charged  a  fecond  time  •■,  the 
difcharge  of  this  produces  the  third,  and  of  B  the  fourth 
explofion.  1^0 

Mr    Brooke   of   Norwich   brings  the  following  ex- MrX.rooke's 
periments  to   prove   that  the   oppofite    furfaces   of   an"l''"* 
eletlric,   while  charging,  are  not  neccffarily  in  oppofite 
Ihites  of  eleflricity. 

"  I.  Let  two  pound "|jhials  be  coated  with  tin-foil  on 
their  outfides,  and  filled  to  convenient  height  v.ith  com- 
mon (liot,  to  ferve  as  a  coating  withinfide,  as  wcW  as  to 
keep  a  wire  fteady  in  the  phials  without  a  ftopple  in  the 
mouth  of  them.  Let  each  phial  be  Rirnifhcd  with  a 
^vire  about  the  Cze  of  a  goofe-quill,  and  about  ten  inch- 
es long,  and  let  each  wire  be  iharpened  a  little  at 
one  end,  that  it  may  the  more  eafily  be  thrufl  down  in- 
to the  fliot,  fo  as  not  to  touch  the  glafs  anywhere  at  the 
mouth  of  the  phials,  yet  fo  as  to  Hand  lleadily  in  them. 
Let  a  metallic  ball  about  fix  or  feven  eighths  of  an  inch 
diameter  be  fcreived  on  at  the  other  end  of  each  ^v:re  : 
alfo,  let  there  be  in  readinefs  a  third  wire,  fitted  up  like 
tlioie  for  the  phials,  except  that  another  ball  of  nearly 
the  fame  iize  as  the  former  may  occafionally  be  fcrewed 
on  at  the  Iharpened  end  of  it.  I  fay,  inltead  of  fuf- 
ptnding  the  phials  from  the  prime  conduftor,  let  one  of 
thole  above  defcribed  be  charged  at  the  prime  conduc- 
tor, and  then  let  it  afide,  but  let  it  be  in  readinefs  in 
its  charged  Hate  ;  then  let  the  other  be  placed  upon  a 
good  infidating  ftand,  and  let  the  third  wire  alfo  be  laid 
upon  the  (land,  fo  that  its  ball,  or  fome  part  of  the  wire, 
may  touch  the  coating  of  the  phial.  Let  the  {harpen- 
ed  end  of  this  wire  project  five  or  C-X  inches  over  the 
edge  of  the  ftand  :  all  of  ihefe  being  now  placed  clofe 
to  the  edge  of  a  tabic,  hang  a  pair  of  cork  balls  on  the 
iharpened  end  cf  the  wire,  arid  make  a  communicatioil 
from  the  prime  conducftor  to  the  ball  on  the  wire  on  the 
bottle  :  on  working  the  machine,  the  iharpened  end  of 
the  wire  will  permit  the  bottle  to  be  charged  although 
it  be  infulated  ;  and  if  the  wire  be  very  finely  pointed, 
the  bottle  may  be  charged  nearly  as  well  as  if  it  were 
not  iniulated  :  I  lay,  on  working  the  machine,  the  phial 
will  charge,  and  the  cork  balls  will  immediately  repel 
each  other  ;  but  whilll  this  phial  is  charging,  take  the 
firit  phial,  which  having  been  previoufly  charged  at  the 
lame  prime  conduitor  in  the  hand,  and  ivhile  the  fecond 
phial  is  charging,  preient  the  ball  of  the  firit  to  the 
cork  balls,  and  they  will  all  repel  each  other.  This 
plainly  proves  that  the  outfide  of  the  fecond  bottle  is 
ele(51rified/»///j'  at  the  time  that  It  is  charging,  the  lame 
as  the  infide  of  the  firit  ;  and  the  iniide  of  both  the  bot- 
tles will  readily  be  alloivcd  to  charge  alike,  that  k  pfui 
or  pofitive. 

"  2.  Let  the  fecond  bottle  in  tlie  laft  experiment  be 
wholly  difcharged,  and  charge  it  again  as  before  (the 
firit  bottle  yet  remaining  charged)  j  andwhilitit  is  charg- 
ing, let  the  ball  of  the  firft  approach  the  cork  balls  con-  ' 
tiguous  with  the  fecond,  and  they  will,  as  before,  all  re- 
pel each  other  j  ^vithdraw  tht  ball  of  the  firit,  and  fo 
4  R  2  long 
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Principles  oflon^  as  tlic  machine  continues  to  charge  the  fecond  bot- 
Eieftricity  tie. higher,  the  coik  balls  ^^■i\\  continue  to  rs^el  each  o- 
ther  ;  but  ceale  working  the  machine,  and  the  cork  balls 
will  ceafe  to  repel  each  other  sill  they  touch,  and  will 
'  then  very  loon  repel  each  other  again  ;  then  let  the  ball 
in  the  firll  phial  approach  the  cork  balls,  and  they  will 
no^v  be  attracted  by  it,  inllead  of  being  repelled  as  a- 
bovp,  as  in  the  laft  experiment.  This  alio  plainly  fliows, 
that  both  lides  of  a  Leyden  phial  are  alike  at  the  time 
it  is  charging  ;  and  at  the  fame  time  evidently  ihows, 
that  the  dift'erence  of  the  two  fides  does  not  take  place 
till  after  the  bottle  is  charged,  or  till  the  machine  ceales 
to  charge  it  higher. 

"  3.  In  this  experiment,  let  both  of  the  former  bot- 
tles be  diicJ.'arged,  then  let  one  of  them  be  placed  upon 
the  infulating  Itand.  Let  a  ball  be  put  on  over  the  Ihar- 
pcncd  end  of  the  third  wire,  and  let  it  be  laid  on  the 
Hand  as  before,  fo  as  to  touch  the  coating  of  the  phial  : 
place  the  other  phial  on  the  table,  io  that  its  ball  or 
wire  may  touch  the  ball  on  the  third  ivire,  or  any  part 
of  the  wire  itlelf ;  make  a  commmiication  from  the  ball 
on  tlie  ^vire  of  the  firll  phial  to  the  prime  conduftor  : 
then,  by  working  the  machine,  both  bottles  will  foon 
become  charged.  As  foon  as  they  are  pretty  ivell  char- 
ged, and  before  the  machine  ceale  working,  remove  the 
lecond  phial  from  the  third  wire  ;  after  the  fecond 
phial  is  removed,  ceafe  working  the  machine  as  foon 
as  poflible  ;  take  the  third  u4re,  with  its  two  balls,  off 
the  lland  w-ith  the  hand,  and  lay  it  on  the  table,  fo  that 
one  of  its  balls  may  touch  the  outfide  coating  of  the  fe- 
cond phial  :  remove  the  firft  phial  off  the  lland,  and 
place  it  on  the  table  fo  as  to  touch  the  ball  at  the 
other  end  of  the  third  vdxe  ;  then  with  an  infulated  dii- 
charging  rod,  make  a  communication  from  the  ball  in 
one  bottle  to  the  ball  in  the  other.  If  the  outfide  of  the 
iirll  phial  be  negative  at  the  limecit  is  charging,  the  in- 
fide  of  the  fecond  will  be  the  fame,  and  making  the  a- 
bove  communication  would  produce  an  explofion,  and 
both  bottles  would  be  difcharged  ;  but  the  contrary 
s\ill  happen,  for  there  will  be  no  explofion,  nor  will  ei- 
ther of  the  bottles  be  difcharged,  although  there  be  a 
complete  communication  between  tlieir  outfides,  becaufe 
the  inilde  of  them  both  wiU  be  pofitive.  This  is  a  proof, 
that  confidering  one  fide  of  a  phial  to  be  pofitive  and 
the  other  negative  at  the  time  they  are  charging  is  a 
millake  ;  as  w-ell  as  that,  if  any  number  of  bottles  be 
fufpended  at  the  tail  of  each  other,  all  the  intermediate 
furfaces  or  fides  do  not  continue  io. 

"  4.  Here  alfo  let  the  apparatus  be  difpofed  as  in  the 
laft  experiment,  till  the  bottles  are  highly  charged ) 
then  v\ath  a  clean  flick  of  glafs,  or  the  like,  remove  the 
communication  between  the  balls  of  the  firft  phial  and 
the  prime  conductor,  before  the  machine  ceafes  working: 
then,  with  an  infulated  difcharging  rod,  make  a  com- 
munication from  the  outfide  to  the  infide  of  the  firft 
phial;  a  ftrong  explofion  will  take  place  on  account  of 
the  excefs  withinfide,  notwithftanding  they  are  both 
pofitive. 

"  5.  Tills  experiment  being  fomething  of  a  continua- 
tion of  the  preceding  one,  immediately  after  the  laft  ex- 
plofion takes  place,  difcharge  the  prime  ccnduftor  of  its 
eleftricity  and  atmofphere  ;  then  touch  the  ball  in  the 
fiyft  phial  with  the  hand,  or  any  condutling  fubftance 
that  is  not  infulated  ;  then  will  the  iniide  coating  of  the 


firft  phial,  which  at  firft  was  fo  ftrotigly  pofitive,  be  in?r'"^iplesof 
the  fame  ftate  as  the  outfide  coating  ol  the  fecond,  hav-  ^^'-c^ficity 
ing  a  communication  with  the  hand,  the  floor,  &c.  with  '"'""'-. 
each  other  ;  that  is  negative,  it  any  lliing  can  properly      m,.nt. 
be  called  negative  or  pofitive  that  has  a  ccmmiuiication '    '■  y  -^ 
with  the  common  flock  :  but  a  pair  of  cork-balis  that 
are  electrified  either  /j/us  or  minus  will  no  more   be  at- 
tracted by  either  the  infide  coating  of  the  firft  phial  or 
the  outlide  coating  of  the  fecond,  than  they  will  by  the 
table  on  wliich  they  ftand,  or  a   common   chair  in  the 
room,  while  tliey  continue  in   that   Ctuation.     Remove 
the  aforefaid  communication   from   the  ball  of  the  firft 
phial  ;  touch  the  ball  in  the   fecond,  as   before   in  the 
firft,  or  difchart^e  the  bottle  '.vith   the   difcharging   rod, 
and  the  ball  in  t'.ie  firft  bottle  %vill  immediately  become 
negative  ;  with  a  pair  of  cork  balls  eleftrified  negative- 
ly, approach  t!ie  ball  in  the  firft  phial,  and  they  will  all 
repel  each  other,  or  if  the  cork-balls  be  electrified  pofi- 
tively,  they  will  be  attrafted.     All  thefe  circumftances 
together  ferve  fully  to  prove  what  has  already  been  faid, 
not  only  that  the  infide  of  the  firft  phial,  which  was  fo 
ftrongly  pofitive,  may  be  altered  fo  as  to  become  in  the 
fame  ftate  as   the  outfide   of  the  fecond,   without   dif- 
charging the  phial,  or  any  more  ivorking  t!ie  machine  ; 
but  that  it  may  be  fairly  changed,  troin  being  pofitively 
charged  to  being  negatively  charged.    If  a  pair  of  cork- 
balls  are  now  hung   on   to  the  ball   of  the  wire  in  this 
pliial,  by  the  help  of  a  ftick  of  glafs,  they  will  repel  each 
other,  being  negatively  electrified.     Rlake  a  communi- 
cation from  the  outfide  of  the  bottle  to  the   table,   a:id 
replace  the  communication  from  the  prime  conductor  to 
the  ball  in  the  bottle  ;  then,  upon  moderately  working 
the   machine   to  charge  the  bottle,  the   cork-balls   will 
ceafe  to  repel  each  other  till  they  touch,  and  will  foon  *  Brotlc'i 
repel  each  other  again   by  being   eleftrified   pofitively.     J''" 
Here  the  working  the  machine  anew-,'  plainly  fliows  that ""'     "r"-' 
the  infide  of  the  firft  bottle,  which  was   pofitive,   waSi^^hap.'?. 
likewife  changed  to  negative  *."  ^ 

The  follo^nng  obfervations  and  experiments  on  theMilner's 
Leyden  phial,  are  taken  from  a  little  work  by  Dr  Tho-obferva- 
mas  Milner.  ''°"^  ?"<^ 

An  elettric   power   communicated   to   any  infulated  "1"^''^^^ 
conducting  fubftance  has  been  named  fimple  eledtrifica-, he  Leyden 
tion,  in  order  to  diftinguilh  this   particular  ftate  from  phial, 
that  of  the  charged  phial  :   but  it  iviU   appear  whether 
this  diltinttion  ought  to  be  retained   or   not,   by  taking 
a  comparative  view  of  both   thefe   cafes.     And,  if  the 
changes  wliich  an  electrical  power  in  general  is  capable 
of  making  in  the  elettrical   ftate  of  any  fubftance  con- 
tained within   the  fphere  of  its  influence,   be  taken  into 
confideration,    and    compared  with    thofe  which  have 
been  obferved  in  the  charged  phial,  it   is   apprehended 
that  they  will  not  appear  to  be  different  in  any  material 
circumftance. 

I.  In  the  charged  phial,  when  the  infide  has  either  i^j 
kind  of  eleclricity  communicated  to  it,  the  outfide  is 
found  to  poflels  a  contrary  power.  It  appears  alio  that 
either  kind  of  electricity  ahvays  produces  the  other  on 
any  conducling  fubftance  placed  within  the  fphere  of 
influence.  And  as  the  fame  effect  is  alfo  produced  on 
electrics  themfelves,  in  the  fame  fituation,  and  as  fomc 
portion  of  the  air,  luppofing  no  other  fubftance  to  be 
near  enough,  niuft  be  unavoidably  expofed  to  iuch  in- 
fluence, it  necellarily  follows,  that  neither  power  cau 
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principlcsofexift  without  tlie  other  ;  and,  therefore,  in  every  pofli- 
^Eleclricity  ]j\g  ^afe,  politive  and  negative  eledricity  are  ini'eparably 
united. 

II.  A  phial  cannot  be  fully  charged  in   any  way  by 
I  ivhich  tlie  outlidc  acquires  a  contriiiy  elcftiicity,  uuleis 

the  external  coating  has  a  commvinication  by  Ibme  con- 
duftor  vw-ith  the  earth.  In  the  lame  manner  a  full  charge 
of  the  contrary  electricity  cannot  readily  be  procured 
without  a  fimilar  communication. 

III.  In  both  cafes  the  interpoiition  of  an  eledlric  bo- 
dy between  the  contrary  powers  is  abfolutcly  necef- 
fary.  In  one  c-afe  that  body  is  glafs,  in  the  other  it  is 
air  •,  and  the  experiment  will  not  lucceed  in  either,  un- 
lefs  both  the  glafs  and  tlie  air  be  tolerably  free  from 
moillure. 

IV.  It  appears  that  the  influence  of  eleftricity  afts  in 
the  fame  manner  through  glafs  as  it  does  through  the 
air,  and  produces  a  contrary  po^ver  in  both  cales. 

V.  A  communication  of  the  eledric  power  is  more 
eafily  made  through  the  fluid  yielding  fubllance  of  the 
air  than  through  glafs,  which  is  fo  hard  and  folid  a  bo- 
dy, aS  to  require  a  very  confiderable  degree  of  power  to 
feparate  its  component  particles  :  this  however,  fome- 
times  happens,  and  a  hole  is  made  through  the  glafs 
itfelf,  without  defign,  in  attempting  to  charge  a  very  thin 
pliial  as  high  as  potTiblc,  in  the  moil  favourable  Hate  of 
the  atmofphere. 

VI.  A  conducing  body  receives  the  ftrongell  charge 
of  the  contrary  eleftricity,  when  it  is  brought  as  near 
as  pofFible  to  the  electric  power,  without  being  in  the 
communicating  dillance.  And  it  is  well  kno'svn  that  the 
thinnert  phial,  if  it  be  ftrong  enough  to  prevent  a  com- 
munication between  the  twolurfaces,  will  always  receive 
the  highell  charge. 

VII.  The  electricity  of  the  external  furface  of  the 
charged  phial  cannot  be  delhoyed,  fo  long  as  the  inter- 
nal furface  remains  in  force,  and  continues  to  exert  its 
inlluence  through  the  glafs  ;  bec'aufe  this  influence  was 
the  caufe  of  the  contrary  eleftricity  on  the  external  fur- 
face, and  muft  therefore  preferve  it. 

VIII.  If  part  of  the  courfe  which  the  eleftric  power 
takes  in  difcharging  a  phial  be  through  the  air,  a  fmall 
part  of  the  charge  will  always  remain  ;  befaufe  the  ivhole 
of  the  redundancy  on  one  furface  is  not  capable  of  for- 
cing a  paflage  through  the  refilling  medium  of  the  air, 
in  order  to  fupply  the  deficiency  on  the  other  furface. 
But  if  every  part  of  the  circuit,  from  the  internal  to  the 
external  coating,  confills  of  the  bed  condu6lors,  and  if 
the  coated  furfaces  be  nearly  equal,  and  direelly  oppo- 
fite  to  each  other,  the  phial  will  then  appear  to  have  re- 
tained no  part  of  the  charge  ;  fo  far  as  it  is  covered  ivith 
tin-foil  ;  but  the  parts  of  it  above  the  coating  on  both 
fides  will,  however.  Hill  retain  the  contrary  eleftricities, 
after  the  circuit  has  been  completed.  A  rejidue  of  the 
charge  may  alfo  be  obferved  in  every  other  inllaiice  of 
eIe6lrification,  in  which  the  degree  of  eleftricity  is 
fuflicient  to  force  a  communication  between  the  tlec- 
triaed  botjy  and  a  conductor  not  infulated,  through  a 
fmall  ponion  of  the  air  ;  and  if  the  experiment  be 
carefully  made,  it  will  appear,  that  the  whole  of  the 
redundancy  is  not  capable  of  palhng  through  the  re- 
filling intermediate  air,  in  any  cafe,  and  therefore  a 
part  of  the  charge  mull  always  remain.  But  here  it 
will  he  proper  to  examine  more  particijarly  the  nature 
of  the  charged  glafs. 
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WTien  a  plate  of  coated  glafs  has  been  charged,  andPiincipleso' 
the  circuit  between  the  coatings  has  been  completed,  l^,''^'^''''-'''^ 
by  the  mediation  of  a  good  conduiling  fubllance,  no  , '  ^.^p^fj, 
part  of  the  coated  fuiface  is  luppoled  to  ret.iin  any  part  mcnt. 
of  the  charge  ;  but,  according  to  the  commonly  rtceiv- '■  »  ■■' 
cd  doctrine,  the  whole  of  it  is  laid  to  be  difcharged  •,  or 
in  other  words,  to  be  brought  into  its  natural  llate. 
This  however  is  not  really  the  cafe,  as  will  evidently 
appear  from  the  following  experiment  •,  the  defign  of 
which  is  to  Ihow  the  effects  produced  by  charging  and 
difcharging  a  plate  of  glafs. 

Let  the  middle  of  a  piece  of  crown  window  glafs,  fe- 
ven  inches  fquare,  be  placed  between  two  circular  plates 
of  brafs,  about  the  1 6th  part  of  an  inch  thick,  and  five 
inches  in  diameter.  In  order  to  enable  theie  plates  to 
retain  a  greater  degree  of  power,  it  will  be  proper  to 
terminate  each  of  them  \vith  a  round  bead  the  third  part 
of  an  inc'.  thick  ;  and  tl.e  whole  of  the  bead  fliould 
be  formed  on  one  fide  of  the  plate,  that  the  other  fide 
may  remain  quite  flat,  and  apply  ^vell  to  tlie  furface  of 
the  glafs.  Let  the  whole  be  infulated  about  four  inches 
above  the  table,  and  in  a  horizontal  pofition,  by  fallcn- 
ing  one  end  of  a  cylindrical  piece  of  fome  good  infula- 
ting  fubllance  to  the  middle  of  the  under  plate,  the  o- 
ther  end  of  it  being  fixed  in  any  convenient  Hand.  Let 
a  like  infulating  Hem  be  faltened  to  the  middle  of  the  up- 
per plate.  Let  a  brafs  chain,  which  may  eafily  be  re- 
moved, reach  from  the  under  plate  to  the  table.  In  the 
lall  place  bend  a  piece  of  brals  wire  into  fuch  a  fhape, 
that  it  may  Itand  perpendicularly  on  the  upper  plate  ; 
and  let  the  upper  extremity  of  this  Avire  be  formed  into 
a  book,  that  it  may  be  removed  at  any  time  by  the  aflilt- 
ance  of  a  filk  firing,  without  dellroying  the  uilulation  of 
the  plate.  ^ 

The  glafs  being  thus  coated  with  metal  on  both  fides, 
and  having  alfo  a  proper  communication  with  the  table, 
will  admit  of  being  charged  ;  and  both  coatings  may 
be  leparated  from  the  glafs,  and  examined  apart,  with- 
out dellroying  the  inlulation  of  either  :  for  the  upper 
coating  may  be  feparated  by  the  means  of  its  own  pro- 
per Hem  ;  and  the  under  coating  may  be  feparated  by 
taking  hold  of  the  corners  of  the  glals,  and  lifting  the 
glafs  itfelf.  As  glafs  readily  attracls  moiHure  from  the 
atmcfphere,  it  will  therefore  be  neceffary  to  warm  it  ill 
the  beginning,  and  to  repeat  it  feveral  times  in  the 
courfe  of  the  experiment,  unlefs  the  air  ihould  be  very 
dry. 

Excite  a  fmooth  glafs  tube,  of  the  common  fizc,  by  '44 
rubbing  it  with  filk,  and  apply  it  repeatedly  to  the  bent 
wire,  until  the  glafs  be  well  charged.  Then  remove  the 
chain,  which  readies  from  the  lower  plate  to  the  table, 
and  alio  the  charging  wire  from  the  upper  plate,  by  lay- 
ing hold  of  its  hook  ^vith  a  filk  firing.  It  necellarily 
follows,  from  conlidering  the  quality  of  the  power  em- 
ployed in  the  prefent  cafe,  that  the  upper  furface  of  the 
glals,  together  with  the  upper  coating,  mull  be  eletlri- 
fied  poCtively  •,  and  that  the  under  furface  and  coating 
muil  be  eledlrilied  negatively  ;  buL  as  it  is  deligned  in 
this  experiment  to  examine  the  powers  of  charged  glafs, 
that  ijo  virtue  may  be  imputed  to  the  gkifs  but  what 
really  belongs  to  it,  let  both  coatings  be  feparated  from 
it  ;  and  after  they  have  been  brought  to  tlieir  natural 
Hate,  by  touching  them  with  a  conducting  body  not  in-  ^ 
fulated,  let  the  glafs  be  replaced  between  them  ;  and 
^vhatevcr  effeds  may  be  no^v  produced  rauH  be  afcribed 
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Princlplf  sof  folely  to  tlie  poTvf  rs  of  the  charged  ghfs.  On  bring- 
•|l  ft  ^^"/  '"o  ^  finger  near  the  upper  coating,  a  fmall  electrical 
fpark  ivil!  appear  betiveen  that  coating  and  the  finger, 
attended  with  a  fnappnig  noife.  Apply  a  finger  in  the 
~~v  fame  manner  to  the  under  coating,  and  the  fame  thing 

will  happen.  This  effeft  cannot  be  produced  twice, 
by  tuo  fucceeding  applications  to  the  fame  coatip.g  ; 
but  it  may  be  repeated  ffveral  hundred  times  over, 
m  a  favourable  ftate  of  the  atmofphcre,  by  alternate  ap- 
plications to  the  two  coatings  ;  and  the  pcwcrs  of  the 
glafs  will  be  thus  gradually  weakened. 

This  part  of  the  experiment  may  be  explained,  by 
obferving  that  the  contrary  eleftricities  have  a  natural 
tendency  to  produce  and  to  preferve  each  other,  on  the 
oppoCte  fides  of  a  plate  of  glals  ;  and  therefore,  the  in- 
creafe  or  decreafe  of  po^ver,  on  the  other  fide  :  and  as 
in  charging  a  plate  of  glafs  pofitively,  no  gradual  addi- 
tion of  eleftric  matter  can  be  made  to  the  u^per  furtace, 
without  a  proper  conveyance  for  a  proportionable  part 
to  pafs  away  from  the  lower  furface  5  fo  in  this  method 
of  uncharging  it,  the  electric  power  cannot  be  gradually 
taken  aivay  from  the  upper  I'urface,  without  adding  a 
proportioriable  part  to  the  under  furface  :  one  operation 
is  the  reverfe  of  the  other,  and  fo  are  the  efFe6ls  ;  one 
cafe  being  attended  with  an  increafe  and  the  other  ^vith 
a  decreafe  of  power. 
145  Let  the  glafs  be  again  fully  charged,  and  after  bring- 

ing both  coatings  to  their  natural  ftate,  as  before,  let 
the  glafs  be  replaced  between  them  ;  and  on  touching 
the  upper  coating  ^vith  a  finger,  and  then  feparating  it 
from  the  upper  and  pofitive  fuiface  of  the  glafs  by  the 
infulating  ftem,  this  coating  will  acquire  a  weak  nega- 
tive power,  which  wiU  be  fuflicient  to  produce  a  fmall 
fpark  while  the  glafs  is  in  full  force,  though  after  the 
power  of  the  glafs  has  been  reduced,  it  ivill  give  little 
or  no  fpark  :  but  in  both  cafes,  on  touching  the  coat- 
ings alternately  two  or  three  times,  the  negative  power 
of  this  coating,  when  fepavated  from  the  pofitive  furface 
of  the  glafs,  will  be  fo  confiderably  increafed,  as  to  pro- 
duce ftrong  negative  fparks. — This  efteift  may  no^v  be 
repeated  fcver,il  times,  by  only  touching  the  upper  coat- 
ing, but  the  fparks  will  grow  weaker  every  time  ;  and 
they  may  be  reftored  again  to  nearly  their  former 
flrength,  by  alternate  applications  to  both  coatings,  as 
before.  The  fame  things  will  alfo  happen  to  the  under 
coating,  in  the  fame  circumftances  ;  but  with  this  differ- 
ence, that  the  power  of  the  under  coating,  on  being 
feparated  from  the  under  and  negative  furface  of  the 
glafs  mil  be  pofitive.  And  thus  a  long  fucceffion  of 
both  pofitive  and  negative  fparks  may  be  produced  in 
favourable  weather,  or  at  any  time  by  keeping  the  glals 
moderately  warm. 

It  appears  from  this  part  of  the  experiment,  that  each 
of  the  furfaces  of  the  charged  glafs  has  a  power  of  pro- 
ducing a  ccntraiT  eieclriclty  in  the  coating  in  contaift 
with  it,  bv  a  momentary  interruption  of  the  infulation. 
It  necelTarily  fellows,  in  producing  thefe  effects,  that 
TTiOre  electrical  matter  mull  have  paffed  away  fioni  the 
upper  coating,  at  the  time  of  touching  it,  than  the  fame 
coating  could  receive  from  the  upper  furface  of  the  glafs ; 
and  therefore  the  upper  coating,  by  lofnig  fome  of  its 
natural  quantity,  will  be  negatively  eledlrified  ;  and  alio 
that  more  eleflric  matter  inuil  have  been  added  to  the 
under  coating  at  the  time  of  touching  it,  than  the  under 
iurface  of  the  glafs  could  receive  from  it  ;  and  therefore 
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the  under  coating,  by  receiving  fome  addition  toils  na-Principlesof 
tural  quantity,  will  be  pofitively  eleclrified.      It  appears  E'e'^ric'ty 
further,  that  the  greatelt  degree  of  this  induential  power,  '''""'^'"' 
which  may  be  confident  >\ith  the  circumtlauces  of  the      mcnt.  '" 
cafe,  will  be  produced  in  either  coating  by  taking  care  '  '  '■  ,        1 
at  the  lame  time   to  bring  the   oppofite  coating   into  a 
like  (late  of  influential  eleftricity;  and  thus  it  is  evident, 
that  the  influential  powers  of  the  two  coatmgs  have  the 
fame  relation  to  each  other,  as  the  contrary  powers  of  the 
glafs  itfelf,  and  will  therefore  always  increafe  or  decreafe 
together. 

The  glafs  being  again  well  charged,  as  at  firfl,  let  a 
brafs  wire  bent  in  the  form  of  a  llaple  be  broupht  in- 
to contaft  with  the  Upper  and  lower  coating  at  the 
fame  time.  By  this  the  common  difcharge  will  be 
made  :  but  the  equilibrium  of  the  coated  glafs  will  be 
only  reftored  in  part  ;  for  a  confiderable  degree  of  at- 
traction \vill  happen  at  the  fame  time  between  the  up- 
per coating  and  the  glafs,  which  has  frequently  been 
ftrong  enough  to  lift  a  piece  of  plate  glafs  weighing 
ten  ounces.  Neither  coating  ^rill  now  Ihow  the  leall 
external  fign  of  electricity  while  it  is  in  contact  with 
the  glafs  :  but  on  feparating  either  of  them  from 
it,  if  care  be  taken  to  preferve  their  infulations,  the 
upper  coating  ^vill  be  ftrongly  eleftrified  negatively, 
and  the  under  coating  will  be  ftrongly  eleftrified  pofi- 
tively. Let  then  both  coatings  be  brought  to  their 
natural  ftate,  by  touching  them  ^vhen  feparated  from 
the  glafs,  with  a  conducling  body  not  infidated,  and 
let  the  glafs  be  replaced  between  them  as  before.  In 
this  ftate  of  things,  on  touching  the  upper  coating  only, 
and  feparating  it  from  the  glafs,  it  will  not  be  capable 
of  giving  any  fpark  ;  but  on  touching  the  coatings  alter- 
nately five  or  fix  times,  it  i\-ill  then  give  a  weak  fpark  : 
and  tliis  may  now  be  repeated  feveral  times  by  only 
touching  the  upper  coating  :  but  on  a  fecond  applica- 
tion cf  the  bent  ivire  to  both  coatings  at  the  fame  time, 
a  fecond  difcharge  may  be  perceived,  though  much 
iveaker  than  the  firft,  and  the  coatings  is"ill  be  again 
brought  into  the  fame  electrical  ftate  as  immediately 
after  the  firft  difcharge.  This  may  frequently  be  re- 
peated ;  and  a  confiderable  number  of  ftrong  negative 
fparks  may  be  taken  from  the  coating  when  it  is  fe- 
parated from  the  pofitive  furface  of  the  glafs.  If  the 
glafs  in  replacing  it  betAveen  the  two  plates  be  turned 
upfide  down,  the  eleftrical  powers  of  botli  coatings 
will  be  chftnged  by  the  next  application  of  the  dif- 
charging  wirt  to  complete  the  circuit  ;  and  a  fuccelTion 
of  ftrong  pofitive  fparks  may  be  taken  from  the  coat- 
ing when  it  is  feparated  from  the  negative  furface  of 
the  glafs. 

It  appears  from  this  part  of  the  experiment,  that 
the  coated  part  of  the  charged  glafs  was  not  brought 
into  its  natural  ftate  by  completing  the  circuit  be- 
tween the  coatini-s,  but  that  it  ftill  retained  a  degree 
of  permanent  electricity  ;  that  the  powers  of  both 
coatings  were  actually  changed  at  the  time  of  the  firft 
difcharge  ;  and  that  a  fuccelVion  of  the  fame  pov.ers 
may  be  produced  in  the  coatings,  without  renewing 
the  leaft  application  of  electricity  to  the  glafs  itfelf. 

The  whole  quantity  of  electric  power  added  to  the 
glafs  hi  charging  it,  is  evidently  diftinguiftied  into  two 
parts  in  this  experiment.  The  firft  part,  which  is  ly 
far  the  moft  confiderable,  appears  to  have  been  readily 
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Piinciplcsofother,  along  the  bent  ^viie,  wlic7\  it  was  firft  brouf^ht 
hleclricity  j^^fg  contail  with  both  co:ilines  :;t  the  fame  time.  The 
,  .j    leccna  part  oi  the  charge  appears  to  be  more  pcrma- 

r.Kiit.  iient,  and  remains  ftill  united  ^vith  the  i;lafs,  notwith- 
'— V  '  ftanding  the  circuit  has  been  completed  (rV  'J'his 
permanent  electricity,  as  well  as  the  other,  mull  be  po- 
iitive  on  the  upper  furface,  and  negative  on  the  loiver 
Jurface  :  becaufe,  in  the  preient  experiment,  the  charge 
was  given  by  a  fmooth  glafs  tuhe  excited  with  a  fdk 
rubber.  Now,  the  influence  of  the  oppofite  and  per- 
manent powers  on  the  different  fides  of  the  glafs  (each 
Cde  having  a  tendency  to  bring  the  coating  in  con- 
taft  with  it  into  a  flate  of  electricity  contrary  to  its 
own)  mufl  affill  each  other,  in  caufing  part  of  the  e!cc- 
trif  matter  naturally  belonging  to  the  upper  coating  to 
pafs  away  from  it  to  the  under  ^coating,  along  the  dif- ' 
charging  ivire,  and  at  the  fame  time  the  furcharge  to 
pafs  the  fame  way.  The  upper  coating,  therefore,  by 
lofing  fome  part  of  its  natural  quantity,  muft  be  nega- 
tively electrified  ;  and  the  under  coating,  by  receiving 
;;n  addition  to  its  natural  quantity,  mall  be  pofitively 
ele£lrified.  The  ivhole  quantity  of  cleftric  matter, 
which  the  influence  of  the  permanent  eleclricity  of 
the  glafs  is  capable  of  taking  from  one  coating  and 
of  adding  to  the  other,  bears  but  a  fmall  proportion 
to  the  whole  charge  ;  and  therefore  the  fecond  and 
every  fubfequent  difcharge  muft  be  confiJerably  weaker 
than  the  firil. 

It  appears  from  fever.J  of  the  preceding  experi- 
ments, that  a  confidcrable  degree  of  influential  power 
may  be  produced  at  fome  diflsnce  by  an  eleclric  in  full 
force  ;  and  therefore  a  fmrdl  excited  body  of  a  cylin- 
drical fliape  was  fuflicieut  to  anfwer  that  purpofe  :  bv.t 
ivh.en  the  excited  eleftric  has  been  fo  far  iveakened 
that  it  cannot  communicate  its  own  power,  nor  pro- 
duce this  influential  power  in  any  bodv,  unlefs  it  be 
brought  very  near  or  in  contacl  with  it,  bodies  of  a 
cylindrical  form  muft  then  a6l  to  great  dlfadvantage, 
and  a  fmall  degree  of  power  only  can  be  produced  5 
becaufe  the  ilrength  of  the  influential  eleftricity  in  this 
cafe  will  be  in  proportion  to  the  furfaces  of  the  ele6lric 
and  condufting  bodies,  'ivhich  are  brought  near  toge- 
ther, or  in  contadl  with  each  other ;  and  therefore  a 
plate  of  glafs  in  t're  fame  circumftances,  whether  its 
permanent  po^ver  be  derived  from  excitation  or  com- 
munication, is  enabled  from  its  fliape  to  produce  a  con- 
fiderable  degree  of  the  influential  powers  in  the  coat- 
ings in  contacl  with  it. 

It  has  been  very  properly  recommended  to  ufe 
a  particular  kind  of  rubber,  and  to  attend  to  the  flate 
of  it,  in  order  to  excite  clafs  well ;  but  it  ivlll  not  be 
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in  order  to  excite  glafs  well ; 
neceflary  to  pay  the  leall  regard  to  thefe  circumftances 
in  the  follo\nng  experiments,  in  which  a  method  will 
be  fliown  of  charging  a  fmall  phial  and  a  plate  of 
glafs  at  the  fame  time,  by  a  gradual  accumulation  of 
power ;  that  pow  er  being  entirely  derived  from  the 
glafs  itfelf,  and  with  no  other  degree  or  kind  of  fric- 


tion than  is  neceffarily  coOneflcd  with  the  form  of  ihcPrinripI-scf 
experiment.  Elcflricitr 

Place  a  circle  of  tin-fcil  five  inches  in  diameter  on 


the  tab'c,  between  a  foft  piece  of  baize  and  the  middle 
of  the  fame  plate  of  glafs  that  was  ufcd  in  the  laft  expr-  '■ 
rimcnt,  which  will  thus  be  coated  on  the  under  fide  : 
and  in  order  to  preferve  n  proper  communication  with 
this  coating,  let  a  fdlct  of  tin-foil  reach  from  it  beyond 
the  extremity  of  the  glafs'.  The  fame  infulatcd  metal 
cover  is  to  be  ufed  for  the  upper  coating  as  beforCk 
Let  a  thin  ounce  phial  of  glafs  be  filled  v.ith  brafs 
filings,  and  coated  with  tin-foil  on  the  owtftde  to  a- 
bout  one  inch  from  the  top.  Let  a  large  !>rafs  wire, 
the  fifth  part  of  an  inch  in  diameter,  pafs  through  the 
cork  of  the  phial  into  the  filings,  about  an  inch  of  it 
being  left  above  the  cork,  and  let  tlie  upper  extremity 
of  this  wue  be  well  rounded.  This  experiment  re- 
quires, that  the  «vhole  conilrudlion  fliould  be  well 
warmed  at  firft  ;  and  it  v.iH  be  necelT.iry  to  repeat  it 
at  proper  intervals,  unlets  the  atmofphere  fliuuld  be 
very  dry. 

Taking  hold  of  the  ivlrc  of  the  plilal  ^vlth  one 
hand,  let  it  be  placed  on  the  upper  furface  of  the  glafs, 
and  its  bottom  carried  in  contact  over  the  middle  of  the 
I'pprr  huface,  as  far  as  the  tin-foil  coating  reaches  on 
the  under  fide  :  and  during  this  part  of  the  operation, 
a  finger  of  the  other  hand  muft  be  kept  in  contacl  with 
the  fillet  of  tin-foil.  Then  lifting  the  phial  by  the 
wire  ivith  one  hand,  let  it  be  placed  on  the  infulatcd 
metal  cover,  fuQiended  in  the  air  ^vith  the  other  hand  j 
and  after  fliifting  the  hand  from  the  ■(dreto  the  coating, 
let  the  bottom  ol  the  phial  be  placed  on  the  end  of  the 
tin-foil  fillet.  Place  the  infulated  metal  cover  on  the 
middle  of  the  glafs,  and  touch  It  with  a  finger  of  one 
hand,  while  the  other  hand  touches  the  tin-foil  fiUet,- 
Now  lift  the  Inlulated  cover  by  its  ftcm,  and  bring  the 
head  of  the  cover  in  contaft  with  the  ivire  of  the  }ihial, 
and  a  very  fmall  Ipark  of  light  will  appear  between  them. 
Let  this  be  repeated  in  the  fame  manner  about  I  j  times, 
taking  care  to  preferve  a  proper  communication  between 
the  coating  and  the  floor.  Then  taking  hold  of  the 
phial  by  the  coating,  let  it  be  replaced  on  the  infulated 
cover  while  it  is  fufpcnded  in  the  air  ;  and  after  Ihift- 
ing  the  hand  from  the  coating  to  the  wire,  let  it  be 
again  placed  on  the  middle  of  the  glafs  :  and  let  the 
bottom  be  again  carried  in  contacl  over  the  middle  of 
the  glafs,  holding  the  wire  In  one  hand,  while  the  other 
has  a  proper  communication  ^^ith  tlie  tin-foil  coating. 
Let  the  phial  be  again  returned  to  the  tin-foil  fillet  as 
before,  and  let  the  infulated  cover  be  applied  repeatedly 
to  the  wire,  immediately  after  every  feparation  from 
the  glafs ;  and  a  brighter  fpark,  together  mth  a  weak 
fnapping,  will  noiv  attend  each  application,  if  it  be 
carefully  obferved  to  touch  the  cover  ^vith  one  hand 
before  every  feparation,  while  the  other  liand  refts  on 
the  fillet  ol  tin-foil.  By  proceediog  in  this  manner, 
;*.r  the  third  applicslion  of  the   phial  to  the  glafs,  a 
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(r)  Some  new  terms  feem  to  be  wanted  in  order  to  exprefs  with  precifion  the  different  parts  of  the  charge. 
And  if  that  part  of  it  which  cannot  be  deftroyed  by  completing  the  circuit,  fliould  be  called  t/ie permaiienl  part 
fif  the  charge,  or  more  fimply  the  charge  ;  then  might  the  other  part,  or  that  which  may  be  dellroyed  bv  cora- 
^letlng  the  circuit,  be  named  the/urcharge. 
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Prinriplesofvery  iveak  fliock  %vill  be  felt  in  thofe  fingers  wliicli  are 
Klcftriciiy  ufgj  J.,  completing  the  circuit  of  the  glals ;  and  after 
iIKiltrated  ^epcatins  two  rounds  more  in  the  manner  before  men- 
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iioncd,  the  phial  will  be  fully  charj^ed.  By  applying 
the  coating  of  the  phial  when  it  is  in  fiill  force  to  the 
upper  furface  as  before,  the  glafs  plate  will  get  the 
greateft  pouer  it  is  thus  capable  of  receiving,  and  will 
then  give  a  fliock  as  high  as  the  elbows.  After  this, 
on  attempting  to  lift  the  infulated  cover,  the  glafs  it- 
felf  \nU  generally  be  lifted  at  the  fame  time,  with  the 
tin-foil  coating  adhering  to  the  under  iurface  :  but  by 
continuing  the  feparations  of  the  cover  from  the  plafs, 
a  fuccelTion  of  ftrong  negative  fparks  may  be  produced 
by  the  influence  of  the  upper  furface;  and  by  turning 
the  glafs  over,  and  leaving  the  tin-foil  coating  on  the 
baize,  a  fucceiTion  of  ihong  pofitive  fparks  may  be  pro- 
duced by  the  influence  of  the  other  fide. 

This  experiment  may  be  performed  more  fteadily 
by  placing  the  glafs,  together  with  the  tin-foil  coat- 
ing and  baize,  on  a  plate  of  metal  about  one-tenth  of 
an  inch  thick,  and  of  the  fame  ftiuare  as  the  glafs.  The 
ivhole  may  be  fallened  together  by  two  fmall  holdfalls 
placed  at  the  oppofite  comers,  which  will  prevent  the 
glafs  from  being  lifted.  This  plate  of  metal  will  be 
ufeful  in  another  view  ;  for  after  it  has  been  furficiently 
warmed,  by  retaining  heat  well,  it  will  help  to  keep  the 
glafs  dry,  and  confequently  fit  for  ufe  fo  much  the 
longer.  But  when  it  fliall  be  required  to  (how  the  con- 
trary powers  of  the  oppofite  fides  of  the  glafs,  it  will 
be  more  convenient  not  to  fallen  the  parts  together, 
and  the  whole  may  be  kept  fufl^.ciently  fleady,  by  the 
operator's  keeping  down  one  corner  of  the  glafs  with 
a  finger,  and  by  placing  a  proper  weiglit  on  the  oppo- 
fite corner. 

The  bottom  of  the  phial  cannot  be  carried  in  con- 
taft  over   the  glafs  without  producing   fome   little  de- 
gree of  friftion  ;  from  which  the  power  in   this  experi- 
ment is  originally  derived.     The  cover  will  appear  on 
examination  to  be  eleftrified  negatively  after  every  fe- 
paration  from  the  glafs  :  but  as  it  was  touched  in  com- 
pleting the  circuit  between  the  coatings  before  every 
reparation,  it  neceflarily  follows,    that   the    cover  can 
have   only  an   influential  eleclricity,  and  confequently 
that  the  permanent  power  of  the  upper  furface  of  the 
glafs  mull  be  pofitive.     The  negative  power  of  the  co- 
ver is  communicated  to  the  ivire  of  the  phial,  by  which 
the  infide  is  electrified  negatively  and  the  outtide  pofi- 
tivcly  ;  and  both  thefe  powers  will  increafe  with  every 
application,  becaufe  the  circumftances  of  the  phial  are 
favourable  to  its  charging.      The  phial  mull  be  infulat- 
ed every  time  it  is  required  to  fhift  the  hand  from  the 
wire  to  the  coating,   or   from  the  coating  to  the  -svire  ; 
for  ^vithout  this  precaution  the  phial  would  be  difchar- 
-ged.     By  applying   the  outfide  of  the  phial  to  the  up- 
per furface  of  the  glafs,  in  the  manner  above  mention- 
ed, the  phial  will  be  partly  difcharged  on  the  furface  : 
and  though  it  muft  be   therefore  weakened,  the  po^^er 
of  the  glafs  will  be  increafed,  and  confequently  enabled 
to  produce  a  proportionably  ftronger  effert  on  the  brafs 
cover,  which   by  the   next   round  of  applicati'-ns  will 
give  the  phial  a  ftronger  charge  than  it  had  before.  And 
thus  a  very  fmall  degree  of  original  power  is  firfl:  gene- 
rated, and  then  employed  in  forming  two  different  ac- 
cumulations :  and  by  making  each  of  thefe  fubfer\ient 
to  the  increafe  of  the  other,  the  phial  is  at  laft  iiilly 


charged,  and  the  glafs  plate  acquires  fuch  a  degree  of  Principlcsof 
the  lurcharge,   as'  to  give  a  pretty  fmart  fliock  ;    and  Ekflncity 
after,  it  remains  capable,  by  the  influence  of  its  perma- 
nent powers,  of  producing  a  fuccelVion  of  pofitive  and 
negative  fparks  on  the  oppofite  furfaces. 

The  contrary  charge  may  be  given  to  the  phial 
by  taking  hold  of  the  coating,  and  carrying  the  uire 
in  contaft  over  the  middle  of  the  upper  furface  of  the 
glafs,  and  by  applying  the  power  of  the  infulated  co- 
ver to  the  coating  ;  for  if  tlie  operation  be  condu<fied 
in  every  other  refpeft  in  the  fame  manner  as  before, 
then  w'ill  the  inlide  be  eleftrified  pofitively,  and  the 
outlide  negatively.  The  powers  of  the  gluls  plate  will 
be  the  fame  as  iliey  were  in  the  former  cafe. 

After  the  phial  has  been  fully  charged  negatively, 
by  the  procels  of  the  lall  experiment,  let  it  be  infu- 
lated ;  and  taking  hold  of  the  wire,  let  the  bottom  be 
held  uppermoll,  and  let  the  hand  ^vllich  holds  it  reft  on 
the  fillet  Oi  tin-foil.  Apply  the  infulated  cover  to  the 
glafs,  and  after  touching  it  with  a  finger  of  the  other 
hand,  feparate  it  from  the  glals ;  and  on  bringing  it  to- 
wards the  coating  of  the  phial,  a  Urong  fpark  will  pais 
between  them.  After  repeating  this  between  20  and 
30  times,  the  powers  of  the  phial  will  be  deftroyed  j  <, 
and  by  contin'jing  the  fame  operation,  they  will  be  in- 
verted ;  for  the  inude  will  be  at  lall  fully  charged  po- 
fitively, and  the  outfide  negatively. 

The  fame  eff"ecl  may  be  produced  by  turning  the 
glafs  over,  and  by  repeatedly  applying  the  intluen- 
tial  eleftricity,  produced  on  that  fide,  to  the  wire  of 
the  phial. 

When  the  phial  has  been  fully  charged  negatively, 
as  in  the  lall  experiment,  take  hold  of  the  coating  of 
'  the  phial  with  one  hai.d,  and  while  the  other  hand 
rells  on  the  tin  foil  fillet,  apply  the  wire  to  the  middle 
of  the  upper  furface  of  the  glafs,  as  far  as  the  tin-foil 
coating  extends  on  the  other  fide.  By  this  the  powers 
of  the  glafs  plate  wiU  be  changed. 

Another,  and  perhaps  a  better  method  of  apply-  1 19 
ing  the  phial,  is  to  place  the  infulated  cover  on  the 
furface  of  the  glafs,  and  then  holding  the  phial  by  the 
coating  in  one  hand,  to  apply  the  wire  to  the  jcover, 
while  the  other  hand  touches  the  fillet  of  tin-foil  ;  by 
which  a  fliock  will  be  given,  and  the  fame  change  of 
powers  will  be  produced  in  an  inftant,  which  before  took 
up  fome  little  time.  On  lifting  the  infulated  cover  by  its 
ftem  immediately  after  the  fliock,  it  will  be  negative,  or 
have  the  fame  power  as  the  infide  of  the  phial ;  but  on 
replacing  the  cover,  and  completing  the  circuit  of  the 
glafs  plate,  the  furcharge  Avill  be  deftroyed  ;  another 
fliock  ^vill  be  felt  ;  and  the  power  of  the  cover,  after  the 
next  feparation,  will  be  pofitive,  or  contraiy  to  that  of 
the  infide  of  the  phial.  Apply  this  pofitjve  power  to 
the  wire  of  the  phial  as  before;  and  after  15  applica- 
tions, the  powers  of  the  phial  will  be  deftroyed  ;  and 
by  flill  proceeding  in  the  fame  manner,,  the  powers  of 
the  phial  will  be  changed,  and  the  infide  will  be  fully 
charged  pofitively,  and  the  outfide  negatively,  by  60 
applications. 

Thele  eflefts  may  alfo  be  produced  by  a  fingle  ap- 
plication of  the  coating  of  the  phial  to  the  other  fide 
of  the  glafs  plate  ;  and  by  repeated  applications  of  the 
influential  elefbirity,  produced  on  the  fame  fide,  to  the 
coating  of  the  phial. 

If  it  were   fimply  the   objeft  in   this  experiment  to      t  ca 
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Princiijles  of  change   tlie   powers  of  the  phial,  the  operation  might 
Elcrtricity  flu-n  be  confiderably  fliortcned,   by  completing  the  cir- 
1  u   ra  e     ^^jj,  ^j  j]^^  phial,  and  confequently  deilroying  the  whole 
mrnt.      Surcharge  :   but  it  ivas   intended   to   Ihow  what  elTefts 
'-     V        '  might   be   produced,  by  oppoiing  the  contrary  powers 
to  each  other  ■,  and  by  doing  this  it  appears  that  cither 
fide  of  the   glafs  plate   can   dellroy  the  powers  of  the 
phial,  and  gi\'e  it  a  contrary  charge  ;  that  cither  fide 
of  the  phial  can   alfo   change  the  powers  of  the  glafs 
plate  ;  and  that  the  powers  of  the  glafs  plate,  thus  in- 
verted, can  again  dellroy  the  powers  of  the  phial,  and 
give  it  a  full  charge  of  the  contrai-y  electricity. 

Here  it  may  be  obferved,  that,  in  lome  cafes,  the 
quality  of  the  power  may  be  determined  by  oblervation 
alone.  When  the  phial  employed  in  the  two  lall  expe- 
riments has  been  fully  charged,  it  may  be  known  whe- 
ther the  infide  be  pofitive  or  negative  from  the  light 
which  appears  at  the  wire,  or  from  the  hilTmg  noife 
which  attends  it  :  for  ^vhen  the  phial  has  been  fully 
charged  pofitively,  if  the  room  be  fuHiciently  dark- 
ened, a  bright  luminous  appearance  may  be  feen,  di- 
verging in  leparate  rays  to  the  diftance  of  an  inch,  at- 
tended with  an  interrupted  hilfing  noife  ;  and  both  the 
light  and  the  noife  continue  a  very  fhort  time.  But 
when  the  phial  is  fully  charged  negatively,  a  weaker 
and  more  uniform  light  appears,  which  does  not  extend 
itfelf  more  than  the  fixth  part  of  an  inch,  and  is  at- 
tended ivith  a  clofer  and.  more  uniform  hiffrng  ;  and 
this  noife  and  light  always  continue  longer  than  the 
former.  Even  pofitive  and  negative  fparks,  palling  be- 
tween the  infulated  cover  and  a  finger,  may  be  dillin- 
guilhed  from  each  other  :  for  the  pofitive  fparks  are 
more  divided,  give  lefs  light,  make  a  weaker  fnapping 
noife,  and  afFeft  the  finger  lefs  fenfibly  than  the  nega- 
tive. 

The  ftrongeft  fparks  which  can  be  ])roduced  in  thefe 
experiments,  are  thofe  that  pafs  between  the  coating  of 
the  phial  and  the  infulated  cover,  when  they  polTefs  the 
contrary  powers  •,  but  they  will  be  more  particularly 
vigorous  if  the   coating   be   pofitive,  and  the   infulated 
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VI.   Mifcellaneous  Experiments  with  charged 
Elect  ria. 


SiG.   Cigna   made  fome  curious  experiments  on  the 
adhefion  of  eleftrified  plates  of  glafs.     He  laid  two  of 
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periments 

on  charged  thefg  plates  well  dried,  one  upon  the  other  as  one 
P  ^''''  piece,  the  lowermoft  of  them  being  coated  on  the  out- 
fide  ;  and,  when  they  were  inlulated,  he  alternately 
rubbed  the  uppermolf  plate  with  one  hand,  and  took 
a  fpark  from  the  coating  of  the  lower  with  the  other 
till  they  ivere  charged  ;  when  the  coating  and  both 
the  plates  adhered  firmly  together.  Gi^'ing  a  coating 
to  the  other  fide,  and  making  a  communication  between 
the  two  coatings,  the  ufual  explofion  was  produced. 
But,  though  the  united  eleflric  was  thus  difcharged, 
the  plate  Ifill  cohered,  and  though  no  fign  of  eleftricily 
appeared  ivhile  they  were  united,  they  were,  when  fe- 
parated,  found  poiTelTcd  of  oppofite  Itatcs  of  eleflri- 
clty. 

If  the  two  plates   were   feparated  before  they  ^vere 
difcharged,  and   the  coating   of  each   was  touched,  a 
Ipark  came  from  each,  and  \vhcn  they  were  again  ola- 
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red  together,  they  cohered  as  before,  but  were  uot  ca-Piinciplcsor 
pabie  of  giving  a  Ihock  f.  Jilcclncity 

If  plates  of  glafs,  thus  coated  and   ekarificd,  be  fe.  '""'}'»«^^!' 
parated  in  the  dark,  rialhes  of  light  will  be   perceived    '''menu '" 

between   them.      By   laying  the  plates  together  again, i— — ' 

and  again  ftparating   them  fucccllively,  the  appearance  t  •'''^'•'"  "/ 
of  thefe  luminous  Halhes  may  be  repeated  feveral  limes,'*' ■^'''"''  ^ 
but  always  in  a  weaker  degree  than  the  firlt.  /'."' '"' 

Mr  Symmcr  made  feveral  experiments  of  the  fame  ^ 
kind  before  Sig.  Cigna.  He  found  that  when  the  two 
plates  were  coated  only  on  one  fide,  they  were  charged 
as  one  plate,  and  the  uncoated  fides  adlicred  together  j 
but  when  they  were  coated  each  on  both  fides,  they 
became  charged  dilliurtly  from  each  other,  and  did  not 
adhere.  i;i 

Mr  Henley,  in  defcribing  an  experiment  of  this  kind,  ^''^  Henlj's 
makes  the  following  obfcrvation.  "  Crown  glafs,  that'^'"*'*"' 
is,  the  glafs  commonly  ufed  for  fafli-^vindons,  tliough 
fo  much  thinner,  fucceeds  in  this  experiment  as  well  as 
the  plate-glafs  ;  but  \vhat  is  very  remarkable,  the 
Dutch  plates,  when  treated  in  the  fame  manner,  have 
each  a  pofitive  and  a  negative  furface,  and  the  electri- 
city of  both  furfaces  of  both  plates  is  exchanged  for 
the  contrary  elecSlricity  in  the  difcharge.  If  a  clean, 
dry,  uncoated  plate  of  looking-glafs  be  placed  between 
the  coated  looking-glafs  plates,  or  between  the  plates 
of  crown-glafs,  it  appears  after  charging,  to  be  nega- 
tively eleftrified  oh  both  fides  ;  but  if  it  be  placed  be- 
tween the  Dutch  plates  it  acquires,  like  them,  a  pofitive 
eleiSricity  on  one  furface,  and  a  negative  eleitricity  on 
the  other".  ,,- 

A  very  curious  and  elegant  experiment   on  the  Ley- Curious  ex. 
den  phial  was   made  by  ProfelTor   Richman  of  Peters- P'^'"[""^"'. 
burgh,  whofe   unfortunate  death   v\ill  be  hereafter  vt-u^X°^'^'^^ 
lated.  Kichman. 

He  coated  both  fides  of  a  pane  of  glafs,  within  two 
or  three  inches  of  the  edge,  and  failened  linen  threads 
to  the  upper  part  of  the  coating,  on  both  fides  ;  which, 
when  the  plate  was  not  charged,  hung  down  in  contatl 
with  the  coating  :  but  fetting  the  plate  upright  and 
charging  it,  he  obferved,  that  when  neither  of  the  fides 
was  touched  by  his  finger,  or  any  other  conduclor  com- 
municating with  the  earth,  both  tlie  threads  were  re- 
pelled from  the  coating,  and  flood  at  an  equal  diflance 
from  it  ;  but  ivhen  he  brought  his  finger  or  any  other 
conduftor  to  one  of  the  fides,  the  thread  hanging  to 
that  fide  fell  nearer  to  the  coating,  while  the  tliread 
on  the  oppofite  fide  receded  as  much  ;  and  that  when 
his  finger  was  brought  into  contad  with  one  of  the 
fides,  the  thread  on  that  fide  fell  into  contact  with  it 
likewife,  while  the  thread  on  the  oppofite  fide  receded  j.  _  . 
totuice  the  diftance  at  which  it  hung  originally  ;  fo^-,,,,^'"' 
that  the  two  threads  always  hung  fo  as  to  make  thep. -jjc. 
fame  angle  with  one  another  J.  "154 

One  of  the  moll  diverting  experiments  with  charged  '^'^S'*:  P'^- 
eleftrics,  is  that  which  Dr  Franklin  calls  the  Magic^^'"^' 
Piclure,  and  which  he  dcfcribes  in  the  foilov\ing  man- 
ner. Havhig  a  large  niezzotinto  print  (fuppofe  of  the 
kingj,  v.ith  a  frame  and  glafs  ;  take  out  the  print  and 
cut  a  pannel  out  of  it,  near  two  inches  diftant  from  the 
frame  all  round.  If  the  cut  be  through  the  piclure  it 
is  not  the  worfe.  With  thin  parte  or  gum-water,  fix 
the  board  that  is  cut  off  on  the  inlide  of  tlie  glafs,  pref- 
fing  it  fraooth  and  clofe,  then  fill  up  the  vacancy  by 
4  S  gilding 
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Principles  of  gilding  the  glafs  well  with  gold  or  brafs  leaf.  Gild 
Eleiflricity  likgwife  the  inner  edge  of  the  back  of  the  frame  all 
round,  except  the  top  part,  and  form  a  communication 
between  that  gilding  and  the  gilding  behind  the  glafsj 
then  put  in  the  board  and  that  fide  is  finiflied.  TuiTi 
tip  the  glafs,  and  gild  the  forefide  exaftly  over  the 
back  gilding  ;  and  when  it  is  dry,  cover  it,  by  pafting 
on  the  pannel  of  the  piclure  that  has  been  cut  out,  ob- 
ferving  to  bring  the  correfpondent  parts  of  the  board 
and  pifture  together,  by  ivhich  the  picture  will  appear 
of  a  piece  as  at  firft,  only  part  is  behind  the  glafs,  and 
part  is  before.  Laftly,  hold  the  picture  horizontally 
by  the  top,  and  place  a  little  moveable  gilt  crown  on 
the  king's  head. 

If  now  the  pifture  be  moderately  electrified,  and 
another  perfon  take  hold  of  the  frame  with  one  hand, 
fo  that  his  fingers  touch  its  infide  gilding,  and  with  the 
other  hand  endeavour  to  take  off  the  crown,  he  ^vill 
receive  a  fevere  fhock,  and  fail  in  the  attempt.  The 
operator  who,  to  prevent  it  from  falling  holds  the  pic- 
ture by  the  upper  end,  where  the  infide  of  the  frame  is 
not  gilt,  feels  nothing  of  the  Ihock,  and  may  touch  the 
face  of  the  pifture  inth  impunity,  which  he  pretends  to 
*  F  Hill'  ^^  ^  '■^'^  °^  ^^^  loyalty.  If  a  ring  of  perfons  take  a 
fhock  among  them,  the  experiment  is  called  the  con- 
fpirators  *. 

On  the  fame  principle  that  the  wires  of  phials  charg- 
ed differently,  will  attraft  and  repel  differently,  is 
made  an  eleBrical  wheel,  which,  Dr  Franklin  fays, 
turns  with  confiderable  ftrength,  and  of  which  he  gives 
the  following  defctiption.  A  fmall  upright  fliatt  of 
ivood  paffes  at  right  angles  througli  a  thin  round  board, 
of  about  twelve  inches  diameter,  and  turns  on  a  (harp 
point  of  iron,  fixed  in  the  lower  end  ;  while  a  ftrong 
wire  in  the  upper  end,  palling  through  a  fraall  hole  in 
a  thin  brafs  plate,  keeps  the  ihaft  truly  vertical.  About 
thirty  riidil  of  equal  length,  made  of  falh  glafs,  cut  in 
narrow  Hips,  iffue  horizontally  from  the  circumference 
of  the  board  ;  the  ends  moft  dilfant  from  the  centre, 
being  about  four  inches  apart.  On  the  end  of  every 
one  a  brafs  thimble  is  fixed. 

If  now  the  wire  of  a  bottle  eleftrified  in  the  common 
way,  be  brought  near  the  circumference  of  this  wheel, 
it  will  attraft  the  neareff  thimble,  and  fo  put  the  wheel 
in  motion.  That  thimble,  in  paffing  by,  receives  a 
fpark,  and  thereby  being  eleftrified  is  repelled,  and  fo 
driven  forwards  ;  while  a  fecond  being  attrafted,  ap- 
proaches the  wire,  receives  a  fpark,  and  is  driven  after 
the  firft  ;  and  fo  on  till  the  wheel  has  gone  once  round ; 
when  the  thimbles  before  eleftrlfied  approaching  the 
wire,  inftead  of  being  attrafted  as  they  were  at  firft, 
are  repelled,  and  the  motion  prefently  ceafes. 

But  if  another  bottle  which  had  been  charged  through 
the  coating,  be  placed  near  the  fame  wheel,  its  wire 
will  attraft  the  thimble  repelled  by  the  firft,  and  there- 
by double  the  force  that  carries  the  wheel  round  j  and 
not  only  taking  out  the  eleftric  pon-er  that  had  been 
communicated  by  the  thimbles  to  the  firft  bottle,  but 
even  depriving  them  of  their  natural  (Quantity,  inftead 
of  being  repelled  when  they  come  again  towards  the 
firft  bottle,  they  are  more  ftrongly  attrafted  ;  fo  that 
the  wheel  mends  its  pace,  till  it  goes  \vith  great  rapidi. 
ty,  I  2  or  1 5  rounds  in  a  minute,  and  with  fuch  ftrength, 
that  the  weight  of  lOO  Spanilh,  with  which  it  was 
once  loaded,  did  not  feem  in  the  kaft  to  retard  its  mo- 
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tion.     This  is  called   zn  ele&rlcaljact,  and   if  a  large  Principles  of 

fowl  was  fpitted  on  the  upper  Ihaft,  it  would  be  carried  f  ■^'^ncity 

round  before  a  fire,  ^vith  a  motion  fit  for  roafline.  iHuftriiteci 

T.        1  •         111-1         111-  1  •     .  °  °y  experi- 

HuX.  this  wheel,  like  thole   unven   by   iMiid,  moves      ment. 

by  a  foreign  force,  viz.  that  communicated  to  it  by  the '       s,      ■» 
bottles.  , 

Tht  fe/f-moving  iv/iee/,  though  conftrudcd  on  iheSelf.mov- 
fame  principles,  appears  more  lurprifing.  It  is  madeing  *htel. 
of  a  thin  round  plate  of  window  glals,  feventeen  inches 
in  diameter,  well  gilt  on  both  fides,  to  within  tivo  in- 
ches of  the  circumference.  Two  fmall  hemiipheres  of 
wood  are  then  fixed  with  cement,  to  the  middle  of  the 
upper  and  under  fides,  centrally  oppofite,  and  in  each 
of  them  a  tliick  ftrong  wire,  eight  or  ten  inches  long, 
together  making  the  axis  of  the  wheel.  It  turns  hori- 
zontally on  a  point  at  the  lower  end  of  its  axis,  which 
refts  on  a  bit  of  brals  cemented  within  a  glals  fait  fel- 
ler. The  upper  end  of  its  axis  paffes  through  a  hole  in 
a  thin  brafs  plate,  cemented  to  a  long  and  ftrong  piece 
of  glafs  ;  which  keeps  it  fix  or  eight  inches  diftant  from 
any  non-eleclric,  and  has  a  fmall  ball  of  wax  or  metal 
on  its  top. 

In  a  circle  on  the  table  which  fupports  the  wheel, 
are  fixed  twelve  fmall  pillars  of  glafs,  at  about  eleven 
inches  diftance,  with  a  thimble  on  the  top  of  each.  On 
the  edge  of  the  wheel  is  a  Iraall  leaden  bullet,  communi- 
cating by  a  wire  with  the  upper  fmrface  of  the  ^vheel  j 
and  about  fix  inches  from  it,  is  another  bullet,  com- 
municating, in  like  manner,  with  the  under  furface. 
When  the  wheel  is  to  be  charged  by  the  upper  furface, 
a  communication  mull  be  made  from  the  under  furface 
with  the  table. 

When  it  is  well  charged  it  begins  to  move.  The 
bullet  neareft  to  a  pillar  moves  to^vard  the  thimble  on 
that  pillar,  and  paffmg  by,  electrifies  it,  and  then- 
puflies  itfelf  from  it.  The  fucceeding  bullet,  which 
communicates  ■(rith  the  other  furface  of  the  glafs,  more 
ftrongly  attrads  that  thimble,  on  account  of  its  being 
eleftrified  before  by  the  other  bullet,  and  thus  the 
wheel  increales  its  motion,  till  the  reliftance  of  the  air 
regulates  it.  It  will  go  half  an  hour,  and  make  one 
minute  with  another,  twenty  turns  in  a  minute,  whicji 
is  fix  hundred  turns  in  the  whole,  the  bullet  of  the  up- 
per furface  giving  in  each  turn,  twelve  fparks  to  the 
thimbles,  which  makes  feven  thoufand  two  hundred 
fparks,  and  the  bullet  of  the  under  furface  receiving  as 
many  from  the  thimble,  thele  bullets  moving  in  the 
time  near  two  thoufand  five  hundred  feet.  The  thim- 
bles are  well  fixed,  and  in  fo  exaft  a  circle,  that  the 
bullets  may  pafs  within  a  very  Imall  diftance  of  each  oF 
them. 

If  inftead  of  two  bullets  you  put  eight,  four  com- 
municating with  the  upper  furface,  and  four  with  the 
under  furface,  placed  alternately,  (which  eight  at  about 
fix  inches  diftance,  complete  the  circumference)  the 
force  and  fwlftnefs  will  be  greatly  increaled,  the  %\heel 
making  fifty  turns  in  a  minute,  but  then  it  will  not 
continue  moving  fo  long.  ^  -      ,..  , 

Thefe  ^vheels  may  be  applied  perhaps  to  the  ringing  i,(/,„. 
of  chimes,  and  moving  light  made  orreries  *.  '57 

Mr  Cavallo  gives  the  following  defcription  of  an^elt-charg- 
inftrument  which  he  calls  the  fe/fc/iarging  Leijden '""  Lejden 
Phial.  p  la  . 

Take  a  glafs  tube  of  about  eighteen  inches  In  length, 
and  an  inch,   or  an  inch  and  a  half,  in  diameter.     It  is 

immaterial 
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Piiiiciplesofimmatena!  wlietlicr   one   of  its  ends  be  clofed  or  not. 

Elcftncitj  Coat  the  iiifide  of  it  with  tin-foil,  but  only  from  one 
open  extremity  of  it  about  as  far  as  its  middle  ;  the 
other  part,  which  remains  uncoated,  we  iliall  call  the 

'-  V  '  naked  part  of  the  inllruraent.  Put  a  cork  into  the  aper- 
ture of  the  coated  end,  and  let  a  knobbed  wire  ])afs 
through  the  cork,  and  come  in  contacl  ^vith  the  coat- 
ing. The  inllrument  being  thus  prepared,  Iiold  it  in 
one  hand  by  the  naked  part,  and  with  the  other  hand 
clean  and  dry-rub  the  outfide  of  the  coated  part  of  the 
tube  ;  but  after  every  three  or  four  llrokes  you  mull  re- 
move the  rubbing  hand,  and  mull:  touch  the  knob  of 
the  ^vire,  and  in  fo  doing  a  little  fpark  will  be  drawn 
from  it.  By  this  means  the  coated  end  of  tlie  tube  will 
gradually  acquire  a  charge,  which  may  be  incrcaled  to 
a  conliderable  degree.  If  then  you  grafp  the  outlide 
of  the  coated  end  of  the  tube  with  one  hand,  and  touch 
the  knob  of  the  wire  with  the  other  hand,  you  wiU  ob- 
tain a  (hock,  &c. 

In  this  experiment  the  coated  part  of  the  tube  an- 
fwers  the  double  office  of  eleftrical  machine  and  of 
Leyden  phial  ;  the  naked  part  of  it  being  only  a  fort 
of  handle  to  hold  the  inrtrument  by.  The  fridion  on 
the  outfide  of  the  tube  accumulates  a  quantity  of  poli- 
tive  eleftricity  upon  it,  and  this  eleftricity  forces  out 
of  the  infide  a  quantity  of  eleclricity  alio  poiitive. 
Then  by  taking  the  fpark  from  the  knob,  this  infide 
eleftricity,  which  is  by  the  coating  communicated  to 
the  knob  through  the  wire,  is  removed,  confequently 
the  infide  remains  undercharged  or  negative,  and  of 
courfe  the  pofitive  eleftricity  of  the  outfide  comes  clof- 
er  to  the  furface  of  the  glafs,  and  begins  to  form  the 
charge.  By  farther  rubbing  and  taking  the  fpark  from 
the  knob  this  charge  is  increafed,  &c. 

Inftead  of  a  tube,  this  inftrument  may  be  conftru<;led 
with  a  pane  of  glafs,  in  which  cafe  it  will  be  rather 
Ampler,  but  it  cannot  be  managed  fo  eafily,  nor  of 
eourfe  can  it  be  charged  fo  high  as  the  tube.  A  piece 
of  tin-foil  mull  be  palled  in  the  middle  of  only  one 
furface  of  the  pane,  leaving  about  two  inches  and  a 
half  or  three  inches  of  uncoated  glals  all  round.  This 
done,  hold  the  glals  by  a  corner,  with  the  coated  fide 
from  you,  and  with  the  other  hand  rub  its  uncoated 
fide,  and  take  the  fpark  from  the  tin-foil  alternately, 
until  you  think  that  the  glals  may  be  fulficiently  charg- 
ed ;  then  lay  the  glals  with  its  uncoated  fide  fiat  upon 
one  hand,  and  on  turning  the  tin-foil  with  the  other 
hand  you  ivill  receive  the  Ihock. 

Chap.    VII.   Of  the  chemical  effcBs  of  the  EleBric 
Spark. 

leg  TtiE  eleBric  fparh  fets  fire  to  inflammable  bodies. 

To  fire  ro-        Exfier.  I . — To  fire  rofin.     Wrap  fome  cotton  wool, 
fin-  containing  as  much  powdered  rofin  as  it  will  hold,  about 

one  of  the  knobs  of  a  difcharging  rod.  Then  having 
charged  a  Leyden  jar,  apply  the  naked  kncb  of  the 
rod  to  the  external  coating,  and  the  knob  enveloped 
by  the  cotton  to  the  ball  of  the  wire.  The  aft  of  dif- 
charging the  jar  will  let  fire  to  the  rofin. 

A  piece  of  phofphorus  or   camphor  wrapped  in  cot- 

ton  wool,  and  ufed  in  the  fame  way,  will  be  much  more 

eafily  inflamed. 

To  fire  Exfier.  2. — Tofirefpirits.     Hang  a   fmall  ball  with 

lyifits.         a  ftera  to  the  prime  conduftor,  fo  that  the  ball  may 
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projcft  below  the   conduftor.     Then  warm   a  little  ar- Principles  of 
dent  fpirit,  by  holding  it  a  lliort  time  over  a  candle  in  a 
metallic  Ipoon  j  hold   the  fpoon   about   an   inch  below 
the  ball,  and  let  the  machine  in  motion.     A  fpark  will 
foon  ilTue  from  the  ball  and  fet  fire  to  the  fpirits. 

This  experinijnt  iucceeds  in  the  very  fame  manner, 
whether  the  conduftor  is  elcftrified  pofitively  or  nega- 
tively, i.  e.  whether  the  fpark  be  made  to  come  from 
the  conduftor  or  from  tlie  Ipoon  \  it  being  only  in  con- 
fcquence  of  the  rapid  motion  of  the  fpark  that  the  fpirits 
are  kindled. 

It  will  be  perhaps  fcarce  neceffary  to  remark,  that 
the  more  indamraable  the  fpirits  are,  the  more  proper 
they  will  be  for  tliis  experiment,  as  a  fmaller  fpark  will 
be  lufficient  to  inllame  them  ;  therefore  retUfied  fpirit 
of  wine  is  better  than  common  proof  fpirit,  and  asther 
is  better  than  either. 

This  experiment  may  be  varied  different  ways,  and 
may  be  rendered  very  agreeable  to  a  company  of  fpec- 
tators.  A  perfon,  for  inliance.  Handing  upon  an  elec- 
tric llool,  and  communicating  with  the  prime  conduc- 
tor, may  hold  the  fpoon  with  the  fpirits  in  his  hand, 
and  another  perfon,  Handing  upon  the  Hoor,  may  fet 
the  fpirits  on  fire,  by  bringing  his  finger  within  a  fmall 
diftance  of  it.  Inftead  of  his  finger,  he  may  fire  the 
fpirits  with  a  piece  of  ice  •,  when  the  experiment  will 
leem  much  more  furprifing.  If  the  fpoon  is  held  by 
the  perfon  Handing  upon  the  floor,  and  the  inlulatcd 
perlon  brings  fome  condufting  fubftance  over  the  fur- 
face of  the  fpirit,  the  experiment  fucceeds  as  well. 

Mr  Winckler  fays,  that  oil,  pitch,  and  lealing-wax, 
might  be  lighted  hs  eleftric  fparks,  provided  thole 
fubltances  were  firft  heated  to  a  degree  next  to  kind- 
ling. To  thefe  it  mull  be  added,  that  Mr  Gralath 
fired  the  fmoke  of  a  candle  jull  blown  out,  and  light- 
ed it  again  ;  and  that  Mr  Boze  fired  gunpowder,  melt- 
ing it   in  a  fpoon,  and  fired  the   vapour  that  role  from 

This  experiment  will  fucceed  better  with  a  diarged^*     '  ' 
jar.  160 

Exfier,  ^.  To  fire  hijdrogenous  gas. — Provide  a  bot-To  fire  hj- 
tle  of  rtrong  glafs  with  two  necks,  as  a,  fig.  48.    Let  a  'irogenous 
brafs  cap  be   fitted  to   each   neck  c,  d ;   one  ot  wliich  '^^p, 
is    furnilhed    with   a  cock,   and   through   the   other  c,  ^l^^j^jqjj^ 
a  glafs  tube  s  s  \%  paflcd,   containing  a  wire  projefting 
beyond   the  tube  at  one  end,  which  is  terminated  by  a 
knob  n,  while  the  other  paffing  within  the  bottle  turns 
round  lb  as  to  come  within  an  inch  of  the  brals  through 
^vhich   the   glafs  tube  paffes.     The   bottle   being   thus 
prepared,  fill  it  with  water,  and  throw  up  into  it  equal 
parts  of  hydrogen  gas  and  common  air  ,  or  three  parts 
of  hydrogen  and  one  of  ox'ygen  gas  ;   fix  in  the  cork, 
and  IhakaAhe  bottle  fo  as  to  mix  the  gafes  well  toge- 
ther.    1  nen   bring   the   knob  «,   near  the   knob  of  a 
charged  jar,  or  a  ball  of  the  prime  conduftor,  and  the 
hydrogen  will  be  inflamed  with  a  loud  report. 

In  general  the  cork  will  be  forced  out  liy  the  explo- 
fion ;  but  if  this  Ihould  not  be  the  cale,  an  opporlunity 
is  afforded  of  proving  that  the  gafes  have  difappc-ared, 
and  water  has  been  produced  by  the  experiment.  On 
taking  out  the  cork  below  the  furface  of  wnCer,  the 
water  will  rufh  in,  and  fill  the  bottle,  thus  fhewing  that 
the  gafes  have  difafifieared. 

To   prove  the   produftion  of  water,  it  is  neceffary 

that  the  bottle  fliould  have  been  filled  ivith  mercury 
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before  the  gafcs  uere  introduced.  In  both  cafes  drops 
of  water  will  appear  within  the  bottle  after  the  report ; 
but  where  water  has  been  employed  in  introducing  the 
gafes,  tliis  teilimony-  is  more  equivocal  than  when  no 
wn/er  has  been  uled. 

The  fu'll  perfon  who  fired  inflammable  bodies  by  the 
eleclric  fparii,  was  Dr  Ludolf  of  Berlin,  in  1774,  who, 
by  (parks  excited  by  the  friction  of  a  glafs  tube,  kin- 
dled the  ethereal  fpirits  of  Frobeiiius  *.  Mr  Gordon 
of  Erfuid,  produced  fo  ftrong  a  fpark  from  the  back 
of  a  cat,  as  to  fire  fpirit  of  wine  f. 

Exper.  4. — It  has  been  propofed  by  Sig.  Volta  to 
apply  the  biu-ning  of  hydrogen  gas  to  economical  pur- 
pofcs,  in  what  he  called  the  mf.ammable  air  lamp. 

A,  fig.  49.  is  a  glafs  globe  for  containing  the  gas ; 
B  a  glafs  bafon  or  refervoir  for  holding  water  j  D  a 
cock  to  form  a  communication  between  the  water  and 
the  gas.  The  water  paffes  into  the  globe  through  the 
metal  pipe  5-^,  which  is  fixed  to  the  upper  part  ot  the 
refervoir  A ;  at  j  is  a  cock  to  cut  oft"  or  open  a  com- 
luunicalion  betw-cen  the  air  and  the  jar  K.  N  is  a 
■fmall  pipe  to  hold  a  piece  of  wax  taper  ;  L  a  brafs 
pillar,  on  the  top  of  which  is  a  bail  of  the  lame  metal ; 
f/,  is  a  pillar  of  glafs  with  a  focket  at  the  top,  in  which 
tlic^es  the  wire  /',  ha\'ing  a  ball  fcrewed  on  the  end  of 
it.  F,  is  a  cock  by  which  the  globe  is  filled  with  hy- 
drogen gas,  and  which  afterwards  ierves  to  confine  the 
^_as  and  what  water  falls  from  B  into  A. 

To  ufe  this  inllrument,  having  filled  the  globe  with 
gas,  and  the  refervoir  A  w'ith  water,  turn  the  cocks  D 
and  J-,  and  ivater  will  fall  into  the  globe,  forcing  up  a 
<)uantity  of  gas,  which  will  riie  tlirough  the  pipe  K. 
If  now  an  electric  fpark  be  made  to  pals  from  the  ball 
in  to  that  marked  n,  it  will  fet  fire  to  the  inflammable 
gas  which  pafles  through  the  pipe  K.  To  extinguilli 
the  lamp,   firif  fliut  the  cock  s,  and  then  D. 

The  gas  is  obtained  in  the  ulual  way  from  diluted 
lulphuric  acid  and  iron  filings,  and  the  globe  is  to  be 
filled  in  tlie  following  manner.  Having  previoully  fil- 
led it  with  ivater,  place  the  foot  A  in  a  tub  of  ^vater 
fo  that  it  may  be  covered,  and  that  the  bent  glafs  tube 
through  which  the  gas  is  to  be  introduced,  may  pafs 
commodiouily  below  the  foot.  When  the  gas  has  dri- 
ven out  nearly  all  the  ^vater,  turn  the  cock  F,  and  the 
lamp  is  ready  for  ufe. 

Exper.  5.  To  Jire  gunpowder. — Fix  a  fmall  cartridge 
on  a  metallic  ^\ire  which  is  fitted  to  a  glafs  or  wooden 
handle ;  make  a  communication  between  the  wire  and 
the  ground  ;  then  prefent  the  cartridge  to  the  knob  of 
a  charged  Leyden  phial,  and  the  gunpowder  will  be 
fired. 

Fig.  50.  reprefents  a  fmall  cannon,  with  an  ivory  touch- 
hole  fitted  ^vith  a  brafs  pin  furnilhed  -ivith  a  round  head. 
Gunpowder  may  be  fired  from  this  cannon  by  the  elec- 
tric Ihock,  in  the  followiag  manner.  Charge  the  can- 
non with  gunpowder  as  ufual  ;  then  fill  the  touch-hole 
with  powder,  ram  it  ^vell  do\vn,  and  pulh  into  it  the 
brafs  pin  fo  that  its  end  may  be  near  the  bottom  of  the 
hole.  Now  make  a  communication  between  the  outfide 
of  a  large  charged  jar,  or  a  battery,  and  the  body  of  the 
cannon  ;  then,  placing  one  ball  of  a  dilcharging  rod 
on  the  head  of  the  pin,  which  pafles  down  the  touch- 
hole  of  the  cannon,  and  bring  th.e  other  to  the  knob  of 
the  jar,  and  the  difcharge  will  fire  the  cannon. 

T/iff  eJeBric  fpark  dtcompofei  moj}  of  the  compound 
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principles. 

The  firll  who  examined  the  aftion  of  electricity  on 
tlie  gafes,  was  Dr  Prieitley.  In  the  courfe  of  his  ex- 
periments on  air,  he  found  that  by  means  or-  the  elec- 
tric fpark,  he  could  convert  the  blue  colour  of  a  vege- 
table infufiou  into  red.  The  inllrument  ufed  in  this  ex- 
periment, was  a  glai 
Ion 
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tube   about   four   or   five   inches  r,„M, '/'" 
J  -  1         r         •      1    ■       1-  •     *paiK  on 

j-,  and  one  or  two  tenths  ot  an  men  m  diameter  in  the  gafcs. 
the  infide  ;  a  piece  of  wire  was  put  into  one  end  of  the       164 
tube,  and  fixed  tlicre  with  cement-,  a  brafs  ball  was  fix- ^^P^""'" 
ed  on  the  top  of  this  wire;  the  lower  part  of  the  tube'"^p^"|[ 
was  filled  with  water,  tinged  blue  with  a  piece  of  turn-  ■^^.. 
fole  or  archil.     This  was  eafily  eft'efted  by  fetting  the 
tube  in  a  vefl'cl  of  the  tinged  water,  then  placing  it  un- 
der a  receiver  on  the  plate  of  an  air-pump  ;  exhaufling 
the  receiver   in   part,   and  then,   on  letting  in  the  air, 
the  tinged   liquor   rofe   in   the  tube,  and  the  elevation 
would  be  in  proportion  to  the  accuracy  of  the  vacuum  j 
noTV   taking   the  tube   and   vefl'el   from  under  the  re- 
ceiver,  he  threw  ftrong  fparks  on  the  brafs  ball  from 
the  prime  conduftor. 

When  Dr  Prieftley  made  this  experiment,  he  per- 
ceived, that  after  the  eleftric  fparks  had  been  palTcd 
between  the  wire  and  the  liquor  for  about  a  minute, 
the  upper  part  of  the  liquor  began  to  look  red  ;  in  two 
minutes  it  was  manifeftly  fo,  and  the  red  part  did  not 
readily  mix  with  the  reft  of  the  liquor.  If  tlie  tube 
^^■as  inclined  wiiere  the  fparks  ^vere  pafied  through  it, 
the  rednels  extended  twice  as  far  on  tlie  lower  fide  as 
on  the  upper.  In  proportion  as  the  liquor  became  red, 
it  advanced  nearer  to  the  wire,  fo  that  die  air  through 
which  the  fparks  were  palled,  ivas  diniiniliied  j  the  di- 
minution amounted  to  about  one  fifth  of  tiie  whole  fpace  j 
after  which  a  continuation  of  the  electric  fpaiks  pro- 
duced no  (enfible  eft'eci. 

To  determine  the  caufe  of  the  change  of  colour,  Dr 
Prieftley  expanded  the  air  in  the  tube  by  means  of  an 
air-pump,  till  it  expelled  all  the  liquor,  and  admitted 
frefli  blue  colour  in  its  place  •,  but  after  this,  electricity 
produced  no  fenfible  etieft  on  the  air  or  on  the  liquor  ; 
fo  that  it  was  clear,  that  the  air  had  been  decompofed, 
and  foraething  of  an  acid  nature  had  been  produced. 
The  refult  was  the  fame  with  wires  of  different  metals. 
It  was  alio  the  fame,  when  by  means  of  a  bent  tube, 
the  fparks  Avere  made  to  pafs  from  the  liquor  in  one  leg 
of  the  tube  to  the  liquor  in  the  other.  The  air  thia 
diminilhed,  was  in  the  higheft  degree  noxious. 

In  palling  the  electric  fpark  through  different  gafes, 
it  appears  of  diiferent  colours.  In  carbonic  acid  gaj, 
the  fpark  is  very  white  ;  in  hydrogenous  gas,  and  am- 
moniacal  gas,  it  appears  of  a  purple  or  red  colour. 

Dr  PriciUey  found  that  the  eleftric  fpark  pafled 
through  any  kind  of  oil,  produced  an  inflammable  gas. 
He  tried  it  with  oil  of  olives,  oil  of  turpentine,  and  ef- 
fential  oil  of  mint.  The  eleilric  fpark  when  pafled 
through  ether,  produces  the  fame  effeft. 

He  found  that  the  electric  fpark  when  pafTed  through 
ammoniacal  gas,  increafes  the  bulk  of  this  gas  \  fo 
that,  by  making  about  two  hundred  Oiocks  pafs  through 
a  given  quantity  of  it,  the  original  quantity  was  fome- 
tiraes  increaled  one  fourth.  If  water  was  admitted 
to  this  gas,  it  abforbed  the  original  quantity,  and  left 
about  as  much  gas  as  was  generated  by  the  eleftricity, 
and  tliis  was  a  ilrongly  inflammable  gas. 

Di 
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Princlijesof  Dr  Priefllcy  found,  that  on  palTiii^  (light  tlcfliic 
E-eaiicity  fliocks  for  about  an  hour,  ihrough  an  inch  of  carLoiilc 
bv  exoeri  "'■'''^ S'"'i  confined  in  a  glufs  tube  one-tenth  of  an  inch  in 
ment.  dinmcler,  «lien  water  was  admitted  to  it,  only  one  fourth 
'        V        '  of  the  air  was  abforbed. 

Ho  likc^vife  found,  when  the  eleftric  fpark  was  paf- 
fed  through  carbonated  hjdrogen  gas,  that  the  infidc  of 
the  tube  in  ^vhich  the  gas  was  confined,  was  covered 
with  a  blackidi  fubftancc. 

Dr  PriclUcy  took  the  fiinple  cledric  fpark  from  a 
conductor  of  a  moderate  fize,  for  the  Ipace  of  five  mi- 
nutes without  interruption,  in  a  quantity  of  caihonnlcd 
hydrogen  gas,  ^vithout  producing  any  change  in  the  in- 
fide  of  the  glafs ;  when  immediately  alter,  paffing 
through  it  only  \\\o  Ihocks  of  a  common  jar,  each  of 
which  might  be  produced  in  lefs  than  a  quarter  of  a 
minute  with  the  fame  machine  in  the  fame  flate,  the 
whole  of  the  infide  of  the  tube  was  completely  covered 
^vith  the  black  matter. 

A  large  phial,  about  an  inch  and  a  half  wide,  being 
filled  with  this  gas,  the  explofions  of  a  very  large  jar, 
containing  more  than  two  feet  of  coated  furface,  had  no 
effeft  upon  it  ;  from  which  it  feems,  that  in  thefe  cafes 
the  force  of  the  ihock  was  not  able  to  decompufe  the 
gas. 

Several    valuable    experiments    were    made    by    the 
^   Hon.  Henry  Cavendilh,   of  which  he  gave  an  account 
in  the  73d  volume  of  the  Phil.  Tranf. 

The  apparatus  ufed  in  making  the  experiments  was 
as  follows.  The  air,  through  which  th.e  fpark  ^vas  in- 
tended to  be  pafled,  was  confined  in  a  glafs  tube  M, 
bent  to  an  angle,  as  in  fig.  51.  which,  after  being  fil- 
led with  quickfilver,  was  inverted  into  two  glafles  of 
the  fame  fluid,  as  in  the  figure.  The  air  to  be  tried, 
was  then  introduced  by  means  of  a  fmall  tube,  fuch  as 
is  ufed  for  thermometers,  bent  in  the  manner  reprefent- 
ed  by  ABC,  fig.  52.  the  bent  end  of  which,  after  be- 
ing pre^ou'.ly  filled  vcAh.  quickfilver,  was  ir.troduced, 
as  in  the  figure,  under  the  glafs  DEF,  inverted  into 
water,  and  filled  with  the  proper  kind  of  aii-,  the  end 
C  of  the  tube  being  kept  Hopped  by  the  finger ;  then, 
on  removing  the  finger  fi-om  C,  the  quickfilver  in  the 
lube  defcended  in  the  leg  BC,  and  its  place  was  fup- 
plied  with  air  from  the  glafs  DEF.  Having  thus  got 
the  proper  quantity  of  air  into  the  tube  ABC,  it  was 
held  with  the  end  C  uppermoft,  and  flopped  with  the 
finger ;  and  the  end  A,  made  fraaller  for  that  purpole, 
being  introduced  into  one  end  of  the  bent  tube  M, 
fig.  51.  the  air,  on  removing  the  finger  from  C,  was 
forced  into  that  tube  by  the  prefl'ure  of  the  quickfilver 
in  the  leg  BC.  By  thefe  means  he  was  enabled  to  in- 
troduce the  exaft  quantity  of  foap-lees,  or  any  other 
liquor*  which  he  wanted  to  be  in  conta6f  with  the  air. 

In  one  cafe,  however,  in  which  he  wanted  to  intro- 
duce air  into  the  tube  many  times  in  the  fame  experi- 
ment, he  ufed  the  apparatus  reprefented  in  fig.  53.  con- 
filling  of  a  tube  AB  of  a  fmall  bore,  a  ball  C,  and  a 
tube  DE  of  a  larger  bore.  This  apparatus  was  fiilf 
filled  ^v^^h  quickfilver,  and  then  the  ball  C  and  the 
tube  AB  were  filled  with  air,  by  introducing  the  end 
A  under  a  glafs  inverted  into  water,  ^vhich  contained 
the  proper  kind  of  air,  and  drawing  out  the  quickfilver 
from  the  leg  ED  by  a  iiphon.  After  being  thus  fur- 
jiilhed  with  air,  the  apparatus  was  weighed,  and  the 
end  A  introduced  into  one  end  of  the  tube  M,  and 
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kept  there  during  the  experiment ;  the  way  of  forcing^'rirciplcso' 
air  out  of  this  apparatus  into  the  tube,  being  by  thrull-  ^1'^'"^''}' 
nig   do«ni   the   tube  ED  a  wooden  cylinder,  of  fuch  a  ,     ,  v„pri. 
ivte  as  almoll  to  fill  up  the  whole  bore,  and  by  occa-      mint. 
fionally  pouring  qtuckfilver  into  the  fame  tube,  to  fup- '        v        ' 
ply  the  place  of  that  I'ulhed  into  the  ball  C.     Alter 
the  experiment  was  finilhcd,  the  apparatus  was  weighed 
again,  which   Ihcwed  exaiflly  how  much  air  had  been 
forced  iiito  the  tube  M,  during  the  whole  experiment ; 
It   being   equal   in   bulk  to  a  quantity  of  quickfilver, 
whofe  weight  was  equal  to  the  increafe  of  weight  of  the        ^ 
apparatus. 

The  bore  of  the  tube  M  ufed  in  moll  of  the  follow- 
ing experiments,  was  about  one-tenth  of  an  inch  ;  and 
the  length  ut  tl;e  column  of  air,  occupying  the  upper 
part  of  the  tube,  was  in  general  from  one  and  a  half 
to  three-quarters  of  an  inch. 

In  order  to  force  an  eledrical  fpark  through  the 
tube,  it  was  neceffary,  not  to  make  a  communication 
between  the  tube  and  the  conduftor,  but  to  place  an 
infulated  ball  at  fuch  a  dillance  from  the  conductor,  as 
to  receive  a  fpark  from  it,  and  to  make  a  communica- 
tion betiveen  that  ball  and  the  quickfilver  in  one  of  the 
glafles,  while  the  quickfilver  in  the  other  glafs  commu- 
nicated with  the  ground. 

When  the  eleflric  fpark  was  made  to  pal's  through 
common  air,  included  bet^veen  lliort  columns  of  a  folu-- 
tion  of  Htmus,  the  folution  acquired  a  red  colour,  and 
the  air  was  diminilhed  conformably  to  what  was  ob- 
ferved  by  Dr  Prieftley.  When  lime-water  was  ufed  in- 
flead  of  the  folution  of  litmus,  and  the  Ipark  was  con- 
tinued till  the  air  could  be  no  farther  diminiflied,  not 
the  lealf  cloud  could  be  perceived  in  the  lime-water  j 
but  the  air  was  reduced  to  t^vo  thirds  of  its  original 
bulk;  which  is  a  greater  diminution  than  it  could  have 
fufT-red  by  mere  phlogillication,  as  that  is  very  little  more 
than  one-fifth  of  the  whole. 

The  experiment  was  next  repeated  with  fome  impure 
oxygen  gas.  The  gas  was  very  much  diminilhed,  but 
without  the  leaft  cloud  being  produced  in  the  lime- 
water,  nor  was  any  cloud  produced  when  carbonic  acid 
gas  was  let  up  to  it  ;  but  on  the  further  addition  of  a 
little  cauftic  ammonia,  a  brown  fediment  was  immedi- 
ately perceived. 

Hence  we  may  conclude  that  the  lime-v.-ater  was 
faturated  by  fome  acid  formed  during  the  operation  ; 
as  in  this  cafe  it  is  evident  that  no  earth  could  have 
been  precipitated  by  the  carbonic  acid  gas  alone, 
but  that  the  cauftic  an.monla,  on  being  added,  would 
unite  with  the  carbonic  acid,  and  thus  becoming  a  car- 
bonate would  precipitate  the  lime  by  double  atfiinity  ; 
whereas,  if  the  lime  had  not  been  (aturated  with  an 
acid,  it  would  have  been  precipitated  on  the  addition 
of  carbonic  acid  gas.  As  to  the  brown  colour  of  the 
fediment,  it  was  probably  owing  to  fome  of  the  mer- 
cury having  been  dilTclved. 

When  the  impure  oxygen  gas  was  confined  by  foap 
lees,  the  diminution  proceeded  rather  falter  then  when 
it  wr.s  confined  by  lime-water  ;  for  which  reafon,  as- 
well  as  on  account  of  this  lixivium  containing  a  large 
quantity  of  alkali  in  proportion  to  its  bulk,  it  feemed 
better  adapted  than  lime-water  for  experiments  defign- 
ed  to  in'xltigate  the  nature  of  the  acid  produced.  Ac- 
cordingly fome  experiments  were  made  to  determine  of 
what  degree  of  purity  the   oxygen  gas  Ihould  be,   in 
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Principles  oforder  to  be  dminiflied  moft  readily  and  in  the  greateft 
Uluftme'i  '^^S^^^  i  a"d  '"'^  "a"^  found  that  when  good  oxygen  gas 
by  cxperi-  ''^'"^  employed,  the  diminution  \vas  but  fmal! ;  when 
ment.  perfetllv  pure  azotic  gas  was  ufed,  no  fenfible  diminu- 
•  r~-^  tion  took  place  ;  but  v\  hen  five  parts  of  pure  oxygen 
gas,  and  three  of  common  air  ^^■ere  employed,  almoft 
the  whole  of  the  gafes  were  made  to  difappear.  It  mull 
be  coniidered  that  common  air  conlitls  of  one  part  of 
■oxygen  gas  mixed  with  betiveen  three  and  four  of  azo- 
tic gas,  lb  that  a  mixture  of  five  parts  of  pure  oxygen 
gas  and  three  of  common  air,  ^vas  nearly  the  fame 
thing  as  feven  parts  of  oxygen  gas  and  three  of  azotic 
gas. 

Having  made  thefe  previous  trials,  Mr  Cavendifti  in- 
troduced into  the  tube  a  little  foap  lees,  and  then  let 
•  up  fome  oxygen  gas  and  common  air,  mixed  in  the 
above  proportions,  which  rifing  to  the  top  of  the  tube 
M,  dillributed  the  foap-Iees  in  the  tivo  legs  of  the  tube, 
as  faft  as  the  air  contained  in  it  was  diminilhed  by  the 
cleflric  fpark  ;  continuing  to  add  more  of  the  fame 
mixture  till  no  further  diminution  took  place ;  after 
which  a  little  pure  oxygen  gas,  and  then  a  little  com- 
mon air  were  added,  in  order  to  fee  whether  ceffation 
of  diminution  was  not  owing  to  fome  imperfection  of 
the  proportion  of  the  two  kinds  of  air  to  each  other, 
but  without  effect.  The  lixivium  being  then  poured 
out  of  the  tube,  and  feparated  from  the  mercury,  feem- 
ed  to  be  perfeftly  neutralized,  as  it  produced  no  change 
on  the  colour  of  paper  tinged  with  the  juice  of  blue 
flo^-ers.  Being  evaporated  to  drynefs,  a  fmall  quantity 
of  fait  was  left,  which  ^vas  evidently  nitre,  as  appeared 
by  the  manner  in  which  paper  impregnated  with  a  fo- 
lution  of  it  buiTied. 

For  more  fatisfaftion,  he  tried  this  experiment  over 
again,  on  a  larger  fcale.  About  five  times  the  former 
quantity  of  foap  lees  were  no^v  let  up  into  a  tube  of  a 
larger  bore  ;  and  a  mixture  of  oxygen  gas  and  common 
air,  in  the  fame  proportions  a's  before,  being  introduced 
"by  the  apparatus  reprefented  in  fig.  53.  the  fpark  was 
continued  till  no  more  air  could  be  made  to  difappear. 
The  liquor  wlien  poured  out  of  the  tube,  fmelled 
evidently  of  nitrous  acid.  This  fait  was  found  by  the 
manner  in  which  paper,  dipped  into  a  folution  of  it, 
burned,  to  be  true  nitre.  It  appeared  by  the  tell  of 
muriate  of  baryta,  to  contain  no  more  fulphuric  acid 
-  than  the  foap-lees  themfelves  often  contain,  which  is  in 
general  very  little  ;  and  there  is  no  reafon  to  think 
that  any  other  acid  entered  into  it,  except  the  ni- 
tri:. 
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one  of  the  moll  important  fails  in  modern  chemillry,  ^  ^"''"•'ity 
viz.  that  the  nitric  acid  is  compofed  of  o.\ygen  and  ^^  pxueri- 
azote.  _  nient. 

The  above  experiments   of  Prieflley  and  Cavendifh,  ^— v        ' 
were   repeated   on   a   large  fcale   by  Dr  Van  Marum,   _  '^^ 


mufeum. 


'an  Ma- 


with  the  poiverful  machine  ni  Teyler'i  

,F  „     ,  .  T    J  •      1     1   r  •        uim'sexpe. 

1' or  this  purpole  he  uled  a  cyhndncal  glals  receiver ,i,^fnts  00 
five  inches  long  and  an  inch  and  a  quarter  in  diameter,  the  gales. 
into  which  diflerent  lorts  of  gafes  were  fuccelTively  in- 
ferted,  and  were  confined  by  quickfilver  or  water.  To 
a  hole  made  in  the  bottom  of  the  inverted  glafs  re- 
ceiver, an  iron  wire  was  fallened,  the  external  part  of 
which  communicated  with  a  conductor,  which  being 
prefented  to  the  prime  conductor  of  the  machine,  re- 
ceived the  fparks  from  it.  In  this  difpolition  of  the 
apparatus  it  evidently  appears,  that  the  fparks  paffed 
through  the  gas  contained  in  the  receiver,  by  going 
from  the  inner  extremity  of  the  wire  to  the  quickfilver 
er  water  in  which  the  receiver  was  inverted.  With 
this  apparatus  it  was  found,  that  oxygen  gas,  obtained 
from  mercurial  red  precipitate,  loll  one-twentieth  of  its 
bulk  ;  but  its  quality  was  not  fenfibly  altered,  as  ap- 
peared from  examining  it  with  the  eudiometer.  This 
experiment  being  repeated  when  the  receiver  was  in- 
verted in  lime  ^vater,  and  likewife  in  the  infufion  of 
turnfole,  there  enfued  no  precipitation,  nor  change  of 
colour.  On  pouring  out  this  air,  the  ulual  Imell  of  the 
eleftric  fpark  was  very  fenfibly  perceived. 

Nitrous  gas  was  dirainiflred  to  more  than  the  half  of 
its  original  bulk  ;  and  in  that  diminilhed  flate,  being 
mixed  with  common  air,  it  occafioned  no  red  colour, 
nor  any  fenfible  diminution.  It  had  loll  its  ufual 
fmell,  and  it  extinguilhed  a  candle.  In  paffing  the 
fparks  through  the  nitrous  gas,  a  powder  ivas  formed 
on  the  furface  of  the  quickfilver,  which  is  a  part  of  th-at 
metallic  fubftance  diffolved  by  the  nitrous  acid. 

Hydrogen  gas,  obtained  from  iron  and  diluted  ful- 
phuric acid,  communicated  a  little  rednefs  to  the  tinc- 
ture of  turnfole.  The  ilream  of  elcftricity  through 
this  air  appeared  more  red,  and  much  larger,  than  in 
common  air,  being  everyivhere  furrounded  by  a  faint 
blue  light. 

The  inflammable  gas,  obtained  from  alcohol  and 
fulphuric  acid,  was  increafed  to  about  three  times  its 
original  bulk,  and  loll  a  little  of  its  inflammability. 

Carbonic  acid  gas,  from  chalk  and  fulphuric  acid, 
was  a  little  increafed  in  bulk  by  the  aftion  of  eleflrici- 
ty  5  but  it  was  rendered  leis  abforbable  by  water  (t). 

The 


(t)  It  was  found  by  C.  Monge,  who  carefully  examined  the  gas  produced  by  palTing  eleflric  fparks  through 
carbonic  acid  gas,  that  it  had  been  rendered  inflammable  ;  and  that  the  mercury  employed  to  confine  the  gas, 
as  ^vell  as  the  wires  between  which  the  fparks  paffed,  ^vere  oxidated.  C.  McJige  fuppofed  that  the  carbonic  acid 
employed  had  undergone  no  change,  but  that  the  water  held  in  folution  by  it  had  been  decompofed  ;  thus  account- 
ing for  the  oxidation  of  the  metals,  and  the  generation  of  inflammable  gas. , 

i\I.  Theodore  de  Sauflure,  not  coniidering  C.  Monge's  experiments  as  decifive,  repeated  them  on  a  larger  fcale. 
He  caufed  to  circulate  for  18  hours,  eleftric  fparks  in  the  bulb  of  a  matrafs  which  contained  13  cubic  inches  of 
pure  carbonic  acid  gas,  and  without  any  mixture  of  water  fuperabundant  to  that  which  it  might  naturally  hold 
in  folution.  The  mercury  in  %vhich  the  inverted  matrafs  ivas  immerfed  rofe  to  about  the  half  of  its  neck.  After 
eleftrization  the  metallic  fluid  was  found  oxidated  blpvk,  as  had  been  obferscd  by  Monge  and  Prieilley  ;  but  his 
conductors,  which  were  of  copper,  were  not  fenfibly  altered.  The  elallic  fluid  had  experienced  a  fmall  dilatation, 
which  appeared  to  him  not  to  exceed  the  tenth  part  of  a  cubic  ineh.  He  then  made  about  a  grain  of  water  ta 
.yafs  in  contaft  with  the  aeriform  gas  contained  ia  the  matrafs.  He  let  it  remain  there  for  feveral  days,  %vithout 
>  2  perceiving 
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Principles  of  The  gas  obtained  from  fulphuric  acid  and  char- 
Ele<S'icity  ^.p^  ,y^5  diminifhed  a  little,  and  black  fpots  were 
formed  on  the  infide  of  the  glafs  receiver.  Afterwards 
it  was  obferved,  that  only  one-eighth  part  of  the  eleclri- 
fieJ  gas  was  abforbed  by  water.  It  extinguilhed  a 
candle,  and  had  very  little  fmell. 

Muriatic  acid  gas  feemed  to  oppofe  in  great  meafure 
the  paifage  of  the  eleclric  fpark'?,  fince  they  ^vould  not 
pafs  through  a  greater  len^^th  than  23th  inches  of  this 
air.  It  was  confiderably  diminilhed,  but  the  reft  i\'as 
readily  abforbed  by  water. 

Fluoric  acid  gas  was  neither  diminilhed,  nor  any 
other  way  fenlibly  altered,  by  the  eletlric  fparks. 

Ammoniacal  gas,  extrailed  from  pure  ammonia,  was  at 
firll  almoft  doubled  in  bulk  ;  then  it  was  diminilhed 
a  little  ;  after  -ivhich  it  remained  without  any  aug- 
mentation or  diminution.  It  became  unablorbable 
by  water;  and  by  the  contaft  of  dame  it  exploded, 
like  a  mixture  of  hydrogen  gas  and  a  good  deal  of 
common  air. 

Common  air  was  lallly  tried,  and  it  was  found  to 
give  a  little  faint  rednefs  to  the  tin<5lure  of  turnfole  ; 
becoming  at  the  fame  time  fenlibly  deoxidized.  The 
experiment  was  repeated  thrice  at  different  times,  and 
in  each  time  after  the  eleClification  it  was  examin- 
ed by  the  admixture  of  nitrous  gas  in  Mr  Fontana's 
eudiometer,  and  it  was  compared  with  the  fame  gas  not 
electiified  ;  the  latter  always  futfering  the  greateft  di- 
minution. In  the  firll  experiment  the  diminutions 
were  f^  and  :fJ4  ;  in  the  fecond,  f||  and  f|A  ;  and 
in  the  laft,  f^  and  ^|. 

On  attempting  to  repeat  Mr  Cavendifn's  experi- 
ment defcribed  above,  in  which  he  produced  the  nitric 
acid  by  a  mixture  of  oxygen  with  azotic  gas  ;  inftead 
of  a  fyphon,  the  Doclor  made  ufe  of  a  glafs  tube  one- 
fixth  part  of  an  inch  in  diameter,  doled  at  one  end,  in- 
to which  an  iron  wire,  Txoth  of  an  inch  in  diameter, 
had  been  inferted  :  into  this  tube,  filled  with  mercury, 
and  fixed  in  a  vertical  pofition,  was  introduced  the  air 
with  which  the  experiment  was  to  be  tried.  The  oxv- 
gen  gas  was  obtained  from  red  preciptate,  and  had 
been  thoroughly  purified  by  alkaline  falls,  from  any 
acid  it  might  have  contained.     With  a  mixture  of  five 


parts  of  this  and  three  of  common  air,  the  tube  was  Principles  of 
filled  to  the  height  of  three  inches,  to  which  was  add-  |^j';<5J"<^''y 
ed  five-twelfths  of  an  inch  of  lixivium,  of  the  fame  kind  u    r-tn^ri. 
with  that   ufed  by    Mr   Cavendilh.      The  refult   was,      ment. 
that,   after  tranfmitting  through  the   tube  a  continued 
llream  of  the   electric   fparks  during  1  5  minutes,  two 
inches  of  the  air  were  abforbed  by  t!ie  lixivium  :    more 
air  being  introduced  into  the  tub*  till  it  was  filled  to  the 
height  of  three  inches,  when   it  was   again   elei5Irified, 
This  procefs  was  repeated   till  8]th   inches  of  air  had 
been  abforbed  by  the  lixivium  :  this  was  now  examined, 
and  found  to  be,  in  fome  degree,  impregnated  with  the 
nitric  acid  ;  but  it  was   very  far   from  being  faturated. 
With  the  fame  lixivium,  of  which  a  quarter  of  an  incli 
remained  in  the  tube,    the  experiment  \vas  continued- 
till  1 4  inches  more   of  air   had  been  abforbed  ;  but  its 
dimmution  was   not  perceived  to  decreafe,  though  the 
lixivium  had  now   abforbed    77  meafures  of  air,  each 
equal  to  its  own  ;  whereas,  in  the   experiment   related 
by  Mr  Cavendllh,  only  38   meafures   of  air  were  al)- 
forbed  by  the  alkali.      But  notwithftanding  this  great- 
er ablorption,  the  lixivium  was  yet  far  from  being  fa- 
turated. 

The  experiment  ivas  repeated  with  oxygen  gas,  ob- 
tained from  minium,  moillened  with  the  fulphuric 
acid  ;  feven  parts  of  this  were  mixed  ?vith  three  of 
azotic  gas,  and  lixivium  added  to  the  height  of  one- 
eighth  of  an  inch.  Here,  as  in  the  former  experi- 
ment, the  diminution  continued  without  any  decreafe  ; 
and  the  lixivium,  after  it  had  abforbed  225-th  inches, 
and  confequently  178  times  its  own  meafure  of  air, 
was  very  far  from  being  faturated  with  the  nitric  acid. 

On  this  Dr  Van  Marum  wrote  to  Mr  Cavendllh ; 
and  finding,  by  his  anivver,  that  this  gentleman  had 
ufed  oxygen  gas,  obtained  from  a  black  powder  pro- 
duced by  Ihaking  mercury  with  lead,  he  requelled  to 
be  Informed  of  the  procefs  by  which  it  is  generated  : 
but  Mr  Cavendllh,  not  chooling  to  communicate  tliis 
at  prefent,  he  dtterrained  to  defer  the  repetition  of  the 
experiment  till  this  Ingenious  phllofopher  fliould  have 
publilhed  his  mode  of  obtaining  the  oxygen  gas  ufed 
in  it. 

Our    author    then    goes    on    to    fome    experiments 

made 


perceiving  any  dilatation  In  the  volume  of  the  gafes,  the  refidue  of  the  operation.  He  then  moiftened  with  a 
drop  of  water,  which  he  introduced,  the  whole  infide  of  the  matrafs  ;  but  in  vain  :  the  mercury  conftantly  re- 
mained at  the  fame  height.  He,  hoivever,  found,  on  abforbing  by  potalli  the  refiduum  of  the  acid  gas,  that  a 
cubic  inch  of  carbonic  acid  gas  had  dll'appeared,  and  had  been  replaced  by  a  quantity  nearly  equal,  or  rather 
fuperior,  to  the  inflammable  gas.  The  20  cubic  centimetres,  occupied  in  the  neck  of  the  matrafs,  a  column  four 
inches  in  length  ;  and  the  acid  gas,  had  the  fuppofed  explanation  been  jufl,  would  have  been  dilated  through  all 
that  fpace.  He  then  thought  that  this  inflammable  gas  did  not  arife  from  the  decompofition  of  the  ^vater,  but 
from  that  of  the  carbonic  acid  itfelf,  by  the  metal.  He  indeed  found  that  this  gas  was  not  hydrogen  gas,  but 
carbonous  gas  perfectly  pure.  He  burnt  lOO  parts  of  it  on  mercury  with  about  a  third  of  oxygen  gas.  He  did 
not  perceive  water  after  this  combuftion,  which  left  for  refiduum  77  parts  of  carbonic  acid  gas. 

The  dilatation  which  the  latter  experiences  by  eleftrization  may  be  explained  by  the  different  denfities  of  the 
carbonous  gas  and  the  carbonic  acid  gas.  He  was  not  able  to  verify  the  obfervation  of  C.  Monge  refpefling  the 
dilatation  experienced  by  the  carbonic  acid  gas,  after  eleftiization  over  mercury. 

If  it  was  not  pofTible  to  reduce  entirely  the  acid  gas  into  carbonous  gas  by  thefe  procefles,  it  was  becaufe  the 
the  firll  ftrata  of  metallic  oxiJatlon  prefented  an  obftacle  to  further  oxidation,  by  preventing  the  points  of  contad. 
The  developement  of  the  carbonous  gas  produced  therefore  an  analogous  efl'eft. 

It  refults  then  from  his  obfervations,  that  the  change  \YhIch  carbonic  acid  gas  undergoes  by  cleftrization  does 
not  arife  from  the  decompofition  of  the  water,  but  from  the  partial  decompofition  of  the  carbonic  acid  ga?, 
which  becomes  carbonous  gas,  giving  up  a  part  of  its  oxygen  to  the  metal  introduced  in  thofe  experiments. 
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Principles  ofniade  by  fuffering  tlie  eleftric  fpark  to  pafs  in  a  con- 
11  fl    t"!'  ^'"^^'^  ilreara  througli  various  kinds  of  air,  enclofed  for 
ky  esperi.  ^'"'  purpofe  in  the  little  glafs  tube  ufed  in  the  lalt  ex- 
ment.      periment. 
V  Oxygen  gas  obtained  the  week  before  from  red  preci- 

pitate, being  placed  over  mercury,  and  eleclrified  for 
30  minutes,  was  diminifhed  by  one-lifth,  the  furface  of 
the  quickiilver  foon  began  to  be  oxidated,  and  to- 
wards the  end  of  the  experiment  the  glafs  tube  ivas  lb 
lined  with  the  oxide  as  to  ceafe  to  be  tranfparent.  By 
'introducing  a  piece  of  iron,  the  eleftric  llream  was 
made  to  pafs  through  the  air  without  immediately 
touching  the  mercury  :  yet  this  %vas  equally  oxidated. 
Two  inches  and  three  quarters  of  the  fame  kind  of  gas 
being  placed  over  water,  and  elefliitied  in  the  fame 
manner  during  half  an  hour,  loft  a  quarter  of  an  inch  ; 
and  being  fuffered  to  ftand  I  2  hours  in  the  tube,  was 
found  to  have  loft  one-eighth  of  an  inch  more.  This 
was  very  nearly  the  fame  diminution  of  the  gas  that 
had  taken  place  when  it  was  eleftrified  over  mercury  ; 
but,  in  this  cafe,  the  procefs  appears  to  have  been  more 
flow.  The  gas  remaining  after  thefe  experiments,  be- 
ing tried  by  the  eudiometer,  did  not  dift'er  from  unelec- 
trified  oxygen  gas  taken  from  the  fame  receiver. 

To  determine  whether  the  gas  retained  any  of  the 
acid  employed  in  its  produftion,  the  Doftor  repeated 
the  experiment  with  gas  obtained  from  red  precipitate, 
confined  by  an  infufton  of  turnfole,  but  could  not  per- 
ceive in  it  the  leaft  change  of  colour.  He  alfo  elec- 
trified gas  obtained  from  minium  and  the  fulphuric 
acid,  placed  over  fome  diluted  acetate  of  lead  ;  but 
this  was  not  rendered  at  all  turbid. 

Three  inches  of  azotic  gas  being  eleclrified,  during 
the  firft  five  minutes  were  augmented  to  3|^th  inches, 
•and  in  the  next  10  minutes  to  34th  inches:  fome 
lixivium  was  then  introduced  to  try  whether  tliis  would 
abforb  it  ;  but  upon  being  eleftrified  15  minutes,  the 
column  rofe  to  the  height  of  3s-th  inches.  It  was  fuf- 
£ered  to  ftand  in  the  tube  tiU  the  next  day,  when  it 
was  found  to  have  funk  to  its  original  dimeniions. 

Nitrous  gas,  confined  by  lixivium,  being  eleftrified 
during  half  an  hour,  loft  three  quarters  of  its  bulk  ;  the 
lixivium  appeared  to  have  abforbed  a  great  deal  of  ni- 
tric acid  ;  and  the  gas  remaining  in  the  tube  did  not 
feem  to  differ  from  common  azotic  gas.  Some  of  the 
fame  nitrous  gas,  confined  by  lixivium,  was,  by  ftand- 
ing  three  v.eeks,  dimlniftied  to  half  its  bulk,  and  this 
refiduum  alfo  proved  to  be  azotic  gas. 

Hydrogen  gas  obtained  from  rteel  filings  and  the 
diluted  fulphuric  acid,  being  confined  by  an  infiifion  of 
turnfole,  was  eledrified  for  10  minutes  without  any 
change  of  colour  in  the  infufion,  or  any  alteration 
in  the  bulk  of  the  air.  The  tube  being  filled  with 
the  fame  air  to  the  height  of  2  J  inches,  and  placed 
in  diluted  acetate  of  lead,  was  expofed  to  the  eleclric 
ftream  during  I  2  minutes,  in  which  time  the  enclofed 
gas  rofe  to  five  inches ;  but  the  acetate  remained  perfeft- 
ly  clear.  Three  inches  of  inflammable  gas,  obtained 
from  a  mixture  of  alcohol  and  fulphuric  acid,  on  being 
eleftrified  for  1 5  minutes,  rofe  to  I  o  inches ;  thus  di- 
lated, it  loft  all  its  inflaramabllity,  and  ivhen  nitrous  gas 
was  added,  no  diminution  enfued. 

A  column  of  ammoniacal  gas  obtained  by  heat  from 
pure    ammonia,    three    inches    high,     was    eleftrified 
/o,ur  minutes,  and   rofe  to  fix   inches,  but  did  not  rife 
I 


higher  wlien  eleclrified  ten  minutes  longer.     It  appears  Priin-iplcs of 
that  this  air  is  not  expanded  more  by  the  powerftil  elcc-  '-Itclricity 
trie  ftream  from  this  machine  than  by  the  common  fpark.  '""'  ■'^•ic'l 
Water  would  not  abforb  this  elcdlrified  air,  wliich  was    "mpif"" 
in  part  inflammable.  '  ■ 

The  tube,  being  filled  to  the  height  of  an  inch  with 
ammoniacal  gas,  and  inverted  in  mercuiy,  was  eleftrifi- 
ed  four  minutes  ;  in  which  time  the  tube  was  filled 
\lith  eight  inches  of  gas,  wliich  proved  to  be  equally 
inflammable,  and  as  little  ablorbed  by  water  as  the  am- 
moniacal pas. 

•  •  •  .  1 ^7 

The    following   experiment  is   very  curious.     TwoCarious  ex. 
balloons,  made  of  the  allantoides  of  a  calf,  were  filled  penmcnt 
with  hydrogen  gas,  of  which  each  contained  about  two'"'''  "^al- 
cubic   feet.      To   each  of  thefe  was   fufpended,   by   a^^^'j^^^'lj'^l^ 
filken  thread   about  eieht  feet   long,  fuch  a  weight  as„.„  „Z 
was  jurt  iufticient   to  prevent  it  from  rifing  higher   in 
the  air  ;  they  were  connefled,  the  one  with  t)ie  pofitive, 
the  other  with  the  negative  conduftor,  by  fmall  wires 
about  30  feet  in  length  ;  and  being  kept  near    20  feet 
afunder,  were   placed  as  far  from  the  machine  as  the 
length   of  the  ^nres  would   admit.     On    being  eleclri- 
fied,  thefe  balloons  rofe  up  in  the  air  as  high  as  the 
ivire  allowed,   attrafted   each  other,   and  uniting  as  it 
ivere  into  one  cloud,  gently  deicended.  16S 

The  rarefaftion  of  air  by  the  eleftric  explofion,  is  £;le(flrical 
ivell  illuftrated  by  an  experiment  of  Mr  Kinnerfley, "'''  '"c'™o- 
thus  defcribed  by  Mr  Cavallo.  Fig.  54.  PI.  CLXXXIX.  "'%\lt^ 
reprefents  an  inftrument,  which  the  inventor,  Mr  Kin-CLXXXIX. 
nerfley,  calls  the  eleBrical  air  thermometer,  it  being 
very  ufeful  to  obferve  the  effefts  of  the  eleftric  explo- 
fion upon  air.  The  body  of  this  thermometer  confifts 
of  a  glafs  tube  AB,  about  ten  inches  long,  and  nearly 
two  inches  diameter,  and  clofed  air-tight  at  both  ends 
by  two  brafs  caps.  Tlirough  a  hole  in  the  upper  cap, 
a  fmall  tube  HA,  open  at  both  ends,  is  introduced  in 
fome  water  at  the  bottom  B  of  the  large  tube.  Through 
the  middle  of  each  of  the  brafs  caps,  a  ^\'ire  FG,  EI,  is 
introduced,  having  a  brafs  knob  within  the  glafs  tube, 
and  by  Aiding  through  the  caps,  they  may  be  fet  at  any 
diftance  from  one  another.  This  inftrument  is,  by  a 
brafs  ring  C,  faftencd  to  the  pillar  of  the  wooden  ftand 
CD,  that  lupports  it.  When  the  air  within  the  tube 
AB  is  rarefied,  it  will  prefs  upon  the  water  at  the  bot- 
tom of  the  tube,  v,hich  vull  confequently  rife  in  the 
cavity  of  the  fmall  tube  ;  and  as  this  water  rifes  higher 
or  loiver,  fo  it  ftiows  the  greater  or  leis  rarefatlion  of 
the  air  within  the  tube  AB,  v.hich  has  no  communica- 
tion «"ith  the  extenial  air. 

If  the  water,  when  this  inftrument  is  to  be  ufed,  is 
all  at  the  bottom  of  the  large  tube,  (i.  e.  none  of  it  is 
in  the  cavity  of  the  fmall  tube)  it  will  be  proper  to 
blow  with  the  mouth  into  the  fmall  tube,  and  thus 
caufe  the  water  to  rife  a  little  in  it  j  where,  for  better 
regulation,  a  mark  m.ay  be  fixed. 

Bring  the  knobs  GI  of  the  wires  IE,  FG,  into  con- 
taft  with  one  another,  then  conneft  the  ring  E  or  F, 
with  one  fide  of  a  charged  jar,  and  the  other  ring  %vith 
the  other  fide,  by  which  operation  a  fliock  inll  be 
made  to  pafs  through  the  wires  FG,  IE,  i.  e.  between 
the  knobs  EI.  In  this  cafe  you  will  obferve,  that  the 
%vater  in  the  fmall  tube  is  not  at  all  moved  from  the 
mark. 

Put  the  knobs  GI,  a  little  diftant  from  one  another, 
and  fend  a  ftiock  through  them  as  before,  and  you  will 
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i'rinciplesoffee  that  the  fpark  bet'.veen  the  two  knobs,  not  only  dif- 
Elednrity  places,  but  rarefies  confiderablv  the  air  ;  for  the  water 
b'-x'^erf  '"^^  ^'^  luddenly  pulhed  almoft'to  the  top  of  the  fmall 
nient.      tube,  and  immodiately  it   v.ill   fubfide   a  little,  as  for 
'      '  V '      '  inllance    as   far  as  H  ;  which  is  occalioned  by  the  fud- 
den  difplacing  and  replacing  of  the  air  about  the  place, 
where  the  fpark.  appeared  within  the  tube  AB.      After 
that   the  water   has  fublidcd    fuJdenly   from    the    firll 
riling,  it  will  then  gradually  and   llowly  come  down  to 
the  marli  at  which  it  ll«od  before  the  explofion  ;  ^vhich 
is  the  eftecl  of  the  air  that  was  rarefied,  and  which  gra- 
dually returns  to  its  former  temperature. 

If  this  experiment  be  made  in  a  room,  where  the  de- 
gree of  heat  is  variable,  then  proper  allowance  muft  be 
made  for  this  clrcumllance,  in  eftimating  the  event  of 
the  experiment  ;  for  the  eleftrical  air  thermometer  is 
affefted  by  heat  or  cold  in  general,  as  well  as  by  tliat 
caufed  by  an  eleftric  fpark. 

In  the  year  1789,  Meffrs  Paets,  Van  Trooflwyk,  and 
Dciman,  the  three  alTociatcd  Dutch  chemilts,  as  they 
are  generally  called,  fent  a  letter  to  M.  de  la  Methrie, 
gi\4ng  an  account  of  fome  experiments,  which  they, 
aiTilled  by  Mr  Cutlibertfon,  had  made  on  the  effect  of 
p'airing  a  ftream  of  eleftricity  for  a  confiderable  time 
through  water.  Their  letter  was  printed  in  the  Juur- 
nal  de  P/ii/Jlque  for  that  year  ;  but  the  account  is  too 
long  to  be  inferted  here  ;  we  lliall,  therefore,  copy  the 
following  fuccinft  account  of  the  experiment  by  Dr 
Pearfon. 

The  apparatus  employed  was  a  tube  1 2  inches  in 
length,  and  its  bore  was  one-eighth  of  an  inch  in  diame- 
ter, Englilh  meafure  ;  which  was  hermetically  fealed  at 
one  end,  and,  while  it  ivas  fealing,  an  inch  and  a  half 
of  gold  or  platina  \vire  was  introduced  within  the  tube, 
and  fixed  into  the  clofed  end,  by  melting  the  glafs  a- 
round  the  extremity  of  the  ^vire.  Another  ivire  of 
platina,  or  of  gold,  with  platina  wire  at  its  extremity, 
immerlcd  in  quickfilver,  was  introduced  at  the  open 
end  of  the  tube,  which  extended  to  within  five-eiehths 
of  an  inch  ot  the  upper  ivire,  which,  as  was  jull  faid,  was 
fixed  into  the  fealed  extremity  (u). 

The  tube  was  filled  with  diftilltd  water,  ivhich  had 
been  freed  from  air  by  means  of  Cuthbertfon's  lall  im- 
proved air-pump,  of  the  greateft  rarefying  power.  As 
the  open  end  of  the  tube  was  immerfed  in  a  cup  of 
quickfilver,  a  little  common  air  was  let  into  the  con- 
vex part  of  the  curved  end  of  the  tube,  with  the 
view  of  preventing  fracture  from  the  eleftrical  dd- 
charges. 

The  ^vire  ivhich  pafled  through  the  fealed  extremity 
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was  fet  in  (Tontacl  with  a  brafs  infulatcd  ball  ;  and  thisPrir.ciplcsof 
infulated  ball  was  placed  at  a  little  dillance  from  the 
pi  imc  conductor  of  the  ele<5trical  machine.  The  wire 
ot  the  lower  or  open  extremity,  immerfed  in  quick- 
filver, communicated  by  a  wire  or  chain  with  the  ex- 
terior coated  furface  of  a  Leyden  jar,  which  contained 
about  a  fquare  foot  of  coating  ;  and  the  ball  of  the  ja- 
was  in  contaft  with  the  prime  conductor. 

The  electrical  machine  confillcd  of  two  plates  of  3  I 
inches  ill  diameter,  and  fimilar  to  that  of  Teyler.  It 
poflelfed  the  power  of  caufing  the  jar  to  difcharge  itfclf 
25  times  in  15  revolutions.  When  tile  brafs  ball  and 
that  of  the  prime  conductor  were  in  contaft,  no  air  or 
gas  was  difengaged  from  the  water  by  the  eleftrical  dil- 
charges  ;  but  on  gradually  increaling  their  diilancc 
from  one  another,  the  pofition  ^vas  found  in  which  gas 
was  difengaged,  and  w  hich  afcended  immediately  to  the 
top  of  the  tube.  By  continuing  the  difcharges,  gas  con- 
tinued to  be  difengaged,  and  afcend,  till  it  reached  near- 
ly to  the  lower  extremity  of  the  upper  wire  ;  and  then 
a  difcharge  occafioned  the  whole  of  the  gas  to  difappcar, 
a  fmall  portion  excepted,  and  its  place  was  confequently 
fupplied  by  water. 

The  refiduar)'  portion  of  gas  being  let  out  after  each 
experiment,  and  the  difcharges  being  continued  in  the 
fime  water,  this  refiduary  gas  was  left  in  fmaller  and 
Imaller  quantity  ;  fo  that  after  four  e^xperiments,  proba- 
bly made  on  the  lame  day,  it  did  not  amount  to  more 
than  I -80th  of  the  bulk  of  gas  which  had  been  produced. 
If  it  had  been  pofTible  to  pafs  eledric  fparks  through 
this  very  fmall  quantity  of  gas  a  fecond  time,  or 
oftener,  it  was  fuppofed  it  would  have  been  diminifhed 
Itill  more.  But  when  the  tube  had  been  left  for  a 
night  only  filled  ivith  water,  the  refiduary  gas  was  in 
greater  quantity  th.an  after  the  lall  experiment  the  pre' 
ceding  day  (x). 

It  M-as  concluded  that  the  gas  produced  by  the  elec- 
trical difcharges  was  oxygen  and  hydrogen  gas,  from  de- 
compounded water  : 

1.  Btcaufe  no  other  gas  liitherto  known  inflant- 
ly  dilappears  on  paffing  through  it  an  eleftric  fpark. 

2.  The  gas  olitained  muft  have  been  the  oxygen  and 
hydrogen  of  decompounded  water,  becaufethey  were  in 
exaiStly  thofe  proportions  in  which  by  combination  they 
reproduce  water  ;  the  trilling  refidue  being  coiifidered 
to  be  merely  a  portion  of  air  %vhich  had  been  diffolved  in 
the  water. 

3.  Li'quids  which  are  not  compounded  of  hydrogen 
and  oxygen,  as  fulphuric  and  nitric  acids,  afforded  gas 
by  the   electric  difcharges,  but  which  did  not  difappear 
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(u)  In  another  part  of  Mr  Van  Trooflwyk's  memoir  it  is  flated  that  the  diflance  was  an  inch  and  a  quarter  from  the 
end  of  the  upper  ivire  to  the  top  of  the  lower  wire ;  and  that  the  diftance  between  the  infulated  ball  aiitj 
prime  conductor  was  at  firft  three-fourths  of  an  inch,  but  that  afterwards  it  ^vas  increafed  to  an  inch.  Although 
the  wire  faflened  into  the  top  of  the  tube  was  faid  to  be  an  inch  and  a  half  in  length,  it  is  obfcrvcd,  that  when 
a  column  of  three-eighths  of  an  inch  of  air  ivas  coUefled,  it  was  almofl  at  the  extremity  of  the  upper  wire.  From 
thefe  and  other  inaccuracies,  it  will  be  made  appear,  that  no  one,  from  the  account  publilhed,  has  been  able  to  re- 
ptat  the  experiment. 

(x)  In  at  leafl  fifty  experiments  I  have  never  feen  the  refidue  of  gas  lefs  than  one-fortieth  of  the  gas  produced, 
although  the  water  had  been  freed  from  air  by  the  moll  efieclual  means.  But  Mr  Schurer  ( Annales  de  Chiraie, 
tom.  V.  p.  276.)  tellifies  that  he  faw  Mr  Van  Trooftwyk  make  the  experiment  ;  and  that  after  it  was  repeated 
many  times,  on  the  fame  parcel  of  water,  there  ;vas  no  refidue  at  all.  I  have  very  good  grounds  for  believing,  that 
this  is  or.e  of  the  number  of  inaccuracies  in  the  account  publifl.cd  of  this  iubji:(fl'. 
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Principlesofon  psITing  tliiongli  it  an  eledric  fpark  ;  but  which  did 

■l'l''^ft  ""'/  '^"'^PP^^''  °"  adding  to  it  nitrous  gas   over   water.      Mr 

by  experi-  Schurer  alfo  alTerts,  on  the  authority  of  Mr  V;in  Trooft- 

ment.      wyck,  that   even  liquid   muriatic  acid,  ^vhich  contains 

'— V a  very  Lirge  proportion  of  water,   affords  hydrogen  gas 

only,   the  oxygen  being  abforbed  by  the  muriatic   acid, 
1.^0         "ind  becoming  oxy-muriatic  acid. 
Dr  Pear-  Dr  Pearfon  repeated  the  above  experiments ;  and  has 

fon's  expe-  given  an  ample  detail  of  the  manner  in  which  he  con- 
duced his  experiments,  and  of  their  refult.  Our  limits 
■will  not  permit  us  to  give  the  paper  of  this  ingenious 
cheraiilat  length  :  wc  Ihall,  therefore,  prelcnt  our  readers 
with  a  brief  abftracl  of  it,  referring  them  for  the  origi- 
nal to  Nicholfon's  Journal  for  September,  October,  and 
November  1797,  or  the  Philofophical  Tranfadions  for 
the  fame  year. 

Dr  Pearfon  remarks  that  elecSric  difcharges  may  be 
employed  in  two  manners  to  decompound  water,  viz.  by 
what  has  been  termed,  the  interrupted  explofion,  which 
was  Mr  Van  TrooUwyk's  method,  and  the  nninternipt- 
ed  or  complete  explofion. 

The  Doftor  lays  down  the  folloiving  requifrtes  for 
fucceeding  in  this  experiment  by  the  internipied  ex- 
plofion. 

1.  T/ie  eleDrical machine  miij} pojfefs  ftifficient  power. 
Dr  Pearfon  employed  a  plate  machine,  conftrufted  by 
Cuthbertfon,  which  he  confiders  as  preferable  to  a  cylin- 
drical machine. 

2.  The  Leijden  jar  miijl  have  a  fufficient  quantitij  of 
coated  fiirface.  The  Dodlor  found  by  experience  that 
the  proper  quantity  was  about  150  or  160  fquare  inches, 
with  a  proportional  prime  conduftor. 

3.  The  dijlance  between  the  infulated  ball  and  the  prime 
conduBor  muj}  always  be  lefs  than  the  dijlance  betiveen 
the  extremities  of  the  wires. 

4.  The  extremities  of  the  upper  and  under  luire  zvithin 
the  tube  muJI  be  at  a  certain  dijlance  from  one  another. 
The  diilance  which  the  doftor  generally  found  to 
anfwer  beft,  was  about  five-eighths  or  feven-eighths  of 
an  inch. 

5.  The  upper  wire  fixed  into  the  clofed  extremity  of  the 
tube  mufi  be  of  a  proper  length  and  thicknefs.  The  dia- 
meter of  the  upper  wire  cannot  perhaps  be  too  fmall, 
and  the  fmaller  the  diameter  of  the  tube,  the  longer  this 
wire  may  be. 

6.  The  tubes  mufi  be  of  a  proper  length  and  diame- 
ter. The  Doftor  found  the  proper  length  to  be  nine 
or  ten  inches,  exclufive  of  the  curved  part.  The  dia- 
meter fliould  not  be  more  than  one-eighth,  or  lefs  than 
one -twelfth  of  an  inch. 

To  fucceed  by  the  complete  ox  uninterrupted  explofion, 
Dr  Pearfon  ufed  tlie  folloiving  apparatus. 

1.  A  tube  about  four  or  five  inches  in  length,  and 
one-fifth  or  one-fixth  of  an  inch  in  diameter  ;  one  end 
of  ivhich  ^vas  mounted  with  a  brafs  cap,  and  into  the  o- 
ther,  which  ivas  hermetically  fealed,  was  fitted  a  platina 
vvire  of  about  I -40th  of  an  inch  in  diameter,  extend- 
ing into  the  brafs  cap,  fo  as_  to  be  almqjl  in  contaft 
with  it. 

2.  He  alfo  employed  a  tube  five  inches  long  and  half 
an  inch  wide,  either  blown  into  a  funnel  at  one  end,  or 
having  a  brafs  funnel  fitted  to  it,  and  inverted  in  a  brafs 
difti ;  a  wire,  fuch  as  the  laft,  is  fealed  into  the  other  end, 
and  nearly  touches  the  brafs  difli. 

The  proper  diilance  between  the  wire  and  difh  luuft 


be  found  by  trials 

about  one-twentieth  of  an  inch. 

3.  The  Leyden  jar  employed  muft  contain  about  150 


In  the  Doctor's  experiments  it  w-asPrinciples  of 
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fquare  inches  of  coaling.  .  ment. 

4.  The  diilance  between  the   infulated   ball  and  the  <— y        ' 
prime  condudlor  was  about  half  an  inch. 

From  his  experiments  Dr  Pearfon  draws  the  fullow- 
in?  conclufions. 

The  mere  concuffion  by  the  eleflric  difcharges,  ap- 
pears to  extricate  not  only  the  air  dilTolved  in  water, 
which  can  be  feparated  from  it  by  boiling  and  the  air- 
pump,  but  alio  that  which  remains  in  ivater,  not- 
withltanding  thefe  means  of  extricating  it  have  been 
employed. 

The  quantity  of  this  air  varies  in  the  fame,  and  in 
different  waters,  according  to  circiunllances.  New-River 
water  from  the  ciftern  yielded  one-filth  of  its  bulk  of 
air,  when  placed  by  Mr  Cuthbertfon  under  the  receiver 
of  his  moft  powerful  air-pump  ;  but  in  the  fame  fituaticn, 
New-River  water  taken  from  a  tub  expofed  to  the  at» 
raofphcre  for  ibme  time  yielded  its  own  bulk  of  air. 
Hence  the  gas  procured  by  the  firll  one,  two,  or  even 
three  hundred  explofions  in  water  containing  its  natural 
quantity  of  air,  is  diminilhed  very  little  by  an  eleftrio 
fpark. 

The  gas  thus  feparable  from  water,  like  atmofpheri- 
cal  air,  confills  of  oxygen  and  nitrogen,  or  azotic  gas  ; 
ivhicli  may  be  in  exatlly  the  fame  proportions  as  in  at- 
raofpherical  air  :  for  the  water  may  retain  one  kind  of  ^ 

gas  more  tenacioufly  than  the  other ;  and  on  this  account 
the  air  feparated  may  be  better  or  worfe  than  atmofphe- 
rical  air  at  different  periods  of  the  procefs  for  extrica- 
ting it. 

\Vith  regard  to  the  gas,  which  inftantly  difappears  on 
pafTmg  through  it  an  eleftric  fpark,  its  nature  is  fhewn 
by  ("oj  this  very  property  of  thus  diminilhing  5  and  by 
the  following  properties  : 

C^J  A  certain  quantity  of  nitrous  gas  inftantly  difap- 
peared,  apparently  compofing  nitrous  acid,  on  being  add- 
ed to  the  gas  (^a). 

Oxygen  gas  being  added  to   the  refidue  after  fatura- 
tion  with  nitrous  gas,   and   an   eleftric   fpark  being  ap 
phed  to  the  mixture  of  gaffes,  well  dried,  a  confiderable 
diminution  immediately  took  place,  and  water  was  pro- 
duced. 

(^c)  Combuftion  from  hydrogen  and  oxygen  gas  took 
place  ivhen  the  tube  was  about  three -fourths  full  of  gas, 
which  was  confirmed  by  pafTmg  an  eleftric  dilcharge, 
under  the  fame  circumftances,  through  a  mixture  of  hy- 
drogen and  oxygen  gas. 

C^/)  CombulUon  from  hydrogen  and  oxygen  gas  took 
place  when  the  points  of  the  compafTes  were  accidental- 
ly applied  to  the  part  of  the  tube  containing  gas ;  which 
was  confirmed  by  pafTmg  a  difcharge,  under  the  fame 
circumftances,  through  a  mixture  of  hydrogen  and  oxy- 
gen gas,  wlrile  the  points  of  the  compafTes  were  applied 
to  the  tube. 

CcJ  Tire  obfervations  made  of  the  kindling  of  gas,  in 
fmall  quantities,  from  time  to  time,  during  the  procefs 
of  obtaining  it,  particularly  while  it  was  afcending  in 
chains  of  bubbles,  or  was  adhering  to  the  funnel  of  the 
tube,  confirm  the  evidence  in  favour  of  this  gas  being 
hydrogen  and  oxygen  gas.  JFuf'on'of 

The  eleSric  fparh  fufes  and  oxidates  metals.     The, metals  by 
firft  experiment  to  afcertain  the  aftion  of  eledricity  on  the  eleiflric 

mptals''pa'i^ 
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Principlesofmdals  xvm,  we  believe,  made  by  Dr  Franklin.  The  me- 
Eleanciiy  th^d  in  \vliich  he  made  the  Ipark  fufe  metals  was  by 
illultrattrc  pmjjjjg  f)]i,j  pieces  of  them  between  two  panes  of  glals 
bound  fart  together,  and  fcndifig  an  eledric  fliock  through 
'  them.  Sometimes  the  piece  of  glals  by  which  they 
were  confined,  would  be  Ihattcred  to  pieces  by  the  dif- 
cliarge,  and  be  broken  into  a  kind  of  coarle  land,  which 
once  happened  with  pieces  of  thick  looking-glals  ;  but 
if  they  remained  whole,  the  piece  of  metal  ivould  be 
mining  in  feveral  places  ivhere  it  had  lain  between  them, 
and  inllead  of  it,  a  metallic  flain  -would  be  feen  on 
both  the  glalTes,  the  ftains  on  the  under  and  up- 
per glals  being  exaftly  (Imilar  in  the  minutcft  llroke. 

A  piece  of  gold-leaf  uled  in  this  manner  appeared 
not  only  to  have  been  melted,  but  even  vitrified,  as  the 
DoiSlor  thousiht,  or  otherwil'e  lo  driven  into  the  pores  of 
the  glafs,  as  to  be  proteded  by  it  from  the  a£lion  of  the 
ftrongell  aqua-regia.  Sometimes  he  oblerved  that  the 
metallic  ilains  would  fpread  a  little  wider  than  the 
breadth  of  the  thin  pieces  of  metal.  True  gold,  he  ob- 
ferved,  made  a  darker  ilain^  foroewhat  reddilh,  and  111- 
ver  a  greeniili  Item. 

Mr  Cavallo  gives  the  follo^ving  dire£lions  for  fufmg 
metallic  wires. 

Conned  with  the  hook,  communicating  with  the  out- 
fide  coating  of  a  battei-y^  containing  at  leall;  thirty  fquait 
feet  of  coated  furface,  a  Tvire,  that  is  about  one-fiftieth 
part  of  an  inch  thick,  and  about  two  feet  long  5  the  o- 
ther  end  of  it  mull  be  fallened  to  one  end  of  the  dil- 
charging  rod  ;  this  done,  charge  the  battery,  and  then  by 
bringing  ihe  difcharging  rod  near  its  wires,  fend  the  ex- 
plolion  through  the  fmall  wire,  which,  by  this  means,  will 
be  made  red  hot,  and  melted,  fo  as  to  fall  upon  the  tloor 
in  dill'erent  glowing  pieces.  When  a  wire  is  melted  in 
this  manner,  fparks  are  frequently  feen  at  a  conliderable 
dillance  from  it,  which  are  red  hot  particles  of  the  metal, 
that  by  the  violence  of  the  explolion  are  Icattered  in  all 
direftions.  If  the  force  of  the  battery  is  very  great,  the 
wire  will  be  entirely  difperi'ed  by  the  explolion,  fo  that 
hone  of  it  can  be  afterwards  found. 

By  repeating  tliis  experiment  ^vith  wires  of  different 
metals,  and  the  fame  force  of  explolion.  It  will  be  found 
that  fome  metals  are  more  readily  fufed  than  others,  and 
iome  not  at  all  affected  j  which  Ihows  the  difference  of 
their  conducing  power.  If  it  be  required  to  melt  fuch 
particles  of  metals,  that  cannot  eailly  be  drawn  in  wires, 
as  ores,  grains  of  platina,  &c.  they  may  be  fet  in  a  train 
upon  a  piece  of  wax  ;  this  train  may  be  inferted  in  the 
circuit,  and  an  explolion  may  be  fent  through  it, 
which,  if  it  be  fufficiently  llrong,  will  melt  the  metal- 
lie  particles,  as  well  as  the  wires  :  or,  if  the  quantity  to 
be  tried  be  large  enough,  it  may  be  confined  in  a  fmall 
lube  of  glafs. 

If  a  wire  be  llretched  by  weights,  and  a  fliock  be  made 
to  pafs  through  it,  fo  as  to  render  it  jull  red  hot,  the 
wire  after  the  explofion  will  be  found  confiderably  in- 
creafed  in  length,  but  if  the  wire  be  left  loofe  it  will 
be  found  after  a  fimilar  explofion  confiderably  fhor- 
tened  *. 

If  a  wire  be  melted  upon  a  piece  of  glafs,  the  glafs  will 
after  the  explofion  be  found  marked  with  all  the  prifma- 
tic  colours. 

The  wire  may  be  formed  into  globules  by  inclofing 
it  in  a  glafs  tube  about  a  quarter  of  an  inch  In  diameter, 
«ud  fending  the  charge  of  a  battery  through   it.     The 
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wire  thus  melted,  will  run  into  globules,  which  will  ad-Prinfiplc^of 
here  to  the  inner  furface  of  the  tube,  and  may  be  cafily  l^lc^ricity 
ieparatcd  from  it.     On  examination  they  will  be  found 
to  be  iiollow,  and  are  the  metal  in  its  leaft  ftatc  of  oxi- 
dation. ' 

Some  nicety  Is  required  in  this  experiment,  as  if  the 
charge  be  too  fmall,  the  globule  will  not  be  well  form- 
ed, and  if  it  be  too  great,  the  metal  will  be  fo  much 
oxidated  as  to  be  dillipatcd  in  fmoke. 

If  a  piece  of  metal  be  fixed  upon  each  of  the  knobs 
of  the  univerfal  difcharger,  or  upon  the  extremities  of 
the  wires  that  lupport  thcfe  knobs,  fothat  their  furfaccs 
may  come  fufficiently  near  each  otlier  for  the  charge  of 
a  battery  to  be  palled  between  them,  and  If  a  difcharge 
be  then  made,  a  fpot  and  coloured  circles  ivill  be  form- 
ed upon  each  metallic  lurface,  which  are  evidently  ow- 
ing to  a  partial  oxidation  of  the  metal. 

In  order  to  exhibit  coloured  rings  upon  the  furface 
of  metals,  place  a  plain  piece  of  any  of  the  metals  upon 
one  of  the  wires  of  the  univerfal  difcharger,  and  upon 
the  other  ivlre  fix  a  iharp-pointed  needle,  with  the  point 
jull  oppofite  to  the  furface  of  the  metal  ;  then  conned 
One  wire  of  the  difcharger  with  the  outfide  of  a  bat- 
tery, and  the  other  with  the  difcharging  rod,  &c.  Ii» 
this  manner.  If  explofions  be  repeatedly  fent  cither  from 
the  point  to  the  piece  of  metal,  or  from  the  latter  to 
the  former,  they  will  gradually  mark  the  lurface  of  the 
piece  of  metal  oppoiite  to  the  point,  with  circles,  con- 
filling  of  all  the  prifmatic  colours  ;  which  are  evidently 
occafioned  by  laminre  of  the  metal,  raifcd  by  the  force 
of  the  explofions. 

Thefc  colours  appear  fooner,  and  the  rings  are  clofer 
to  one  another,  when  the  point  is  nearer  to  the  furface 
of  the  metal.  The  number  of  rings  is  greater  or  lefs, 
according  as  the  point  of  the  needle  is  more  Iharp  or 
more  blunt  ;  and  they  are  reprefented  equally  well  up- 
on any  of  the  metals. 

The  point  of  the  needle  Is  alfo  coloured  to  a  confider- 
able  dillance  ;  the  colours  upon  it  returning  in  circles, 
though  not  very  dllllntlly.  This  is  an  experiment  of  Dr 
Priellley.  lyj 

But  the  moft  fplendid  experiments   on   the   fuijon  of^*"  M'- 

metals  bv  eledricity  have   been   made  by  Dr  V;in  Ma-  "^""^  * "'"" 

tV     <-   n        *     1      1         IT    -1      f         1  •    .        p(-rinit-nts 

rum.     tie  nrlt  tried  the  eiiect  01   a  battery  containing  q,,  fufinr 

1 30  fquare  feet  of  coated  furface.  With  this  extraordinary  metals, 
power,  he  melted  an  iron  wire  15  feet  long  and  -j^-r  of 
an  Inch  in  diameter  ;  and  another  time  melted  a  wire  of 
the  fame  metal  25  feet  long  and  Tigth   of  an   inch  in 
diameter. 

He  afterwards  added  to  the  battery  90  jars,  each  of 
the  fame  fize  vdth  the  former,  fo  that  his  grand  bat- 
tery now  formed  a  fquare  of  I  5  feet,  and  Contained  225 
fquare  feet  of  coated  glafs.  He  caufed  wires  of  differ- 
ent metals  to  be  dra«-n  through  the  fame  hole,  of  one- 
thirty-eighth  part  of  an  inch  in  diameter,  and  obferved 
how  many  inches  of  each  could  be  melted  by  the  ex- 
plofion of  his  battery  ;  taking  care  In  all  thefe  experi- 
ments to  charge  It  to  the  fame  degree  as  afcertalned  by 
his  eledrometer.     The  refults  were  as  follows  : 

Of  kad  he  melted  1 20  inches 

Of  lin  I  20 

Of  fron  5 

Of^e^/r/  34  _ 

Oiji/vcr,  cofyper,  and  hrafs,  not  quite  a  quartet 
of  an  inch. 

4  T  2  Thefe 
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Thefe  feveral  lengths  of  wire,  of  die  fame  diameter 
i;ieclricuy  j;-,£lted  by  equal  explofions,  indicf.tc  according  to  our 
I  !'e™fi    author,  the  degree  in  %vhich  each  metal  is  fufible  by  the 
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eleiftrical  diftharge  ;  and  if  thcfe  be  compared  with  the 
'  falibility  of  the  fame  metals  by  fire,  a  very  coiifiderable 
difference  will  be  obferved.  According  to  the  experi- 
ments of  the  academicians  of  Dijon,  to  melt  tin  required 
a  heat  of  1 7  2  degrees  of  Reaumur's  thermometer. 


Lead 

^3° 

Sliver 

430 

Gold 

563 

Copper 

630 

696  (y). 

Thu?  tin  and  lead  appear  to  be  equally  fufible  by  elec- 
tricity, but  not  by  fire  :  and  iron,  which  liy  fire  Is  lefs 
fufible  than  gold,  is  much  more  fo  by  the  electrical  ex- 
plofion. 

When  iron  ivire  is  melted  by  the  explofion  of  the 
battery,  the  red  hot  globules  are  thrown  to  a  very  cor.- 
fiderable  difl;ance,  fometimes  to  that  of  30  feet ;  it  is 
however  remarkable,  that  the  thicker  the  wire  is  which 
is  melted,  the  further  are  the  globules  difperfed  ;  but 
this  Is  accounted  for,  by  obferving,  that  the  globules 
formed  by  the  fufion  of  the  thinner  wires,  being  imal- 
ler,  are  lefs  able  to  overcome  the  refinance  of  the  air, 
and  are  therefore  fooner  flopped  in  their  motion. 

Tuo  pieces  of  iron  wire  being  tied  together,  the  Ri- 
Con  extended  no  further  than  from  the  end  connected 
^vith  the  infide  coating  of  the  jars  to  the  knot ;  though 
wire  of  the  fame  length  and  thickncfs,  when  in  one 
continued  piece,  had  been  entirely  melted  by  an  equal 
explofion. 

When  a  wire  was  too  long,  to  be  melted  by  the  dif- 
charge  of  the  battery,  it  was  fometimes  broken  into 
feveral  pieces,  the  extremities  of  which  bore  evident 
marks  of  fufion;  and  the  eAeft  of  eleftricity  in  (liortcn- 
ing  wire,  was  very  fennble  in  an  experiment  made  on 
1 8  inches  of  iron  wire  5-Vth  of  an  inch  in  diameter, 
which  by  one  difcharge  loft  a  quarter  of  an  inch  of  its 
length.  An  explofion  of  this  battery  through  very 
fmall  Vi-ires,  of  nearly  the  greateft  length  that  could  be 
melted  by  it,  did  not  entirely  difcharge  the  jars.  On 
tranfmitting  the  charge  through  50  fe«t  of  iron  wire  of 
-i-Joth  of  an  inch  in  diameter,  the  doftor  found  that 
the  refiduum  ivas  fufficient  to  melt  two  feet  of  the  fame 
wire ;  but  this  refiduum  was  much  lefs  when  the  wire 
was  of  too  great  a  length  to  be  melted  by  the  firft  dif- 
charge. After  an  explofion  of  the  battery  through  1 80 
feet  of  iron  wire  of  equal  diameter  with  the  former, 
the  refiduum  was  difcharged  through  i  2  inches  of  the 
fame  wire  which  it  did  not  melt,  but  only  blued. 

Twenty-four  inches  of  leaden  wire  -^-gt^  of  an  inch 
in  diameter,  were  entirely  oxidated  by  an  explofion  of 
ihis  battery ;  the  greater  part  of  the  lead  rofe  in  a  thick 


h\-  experi- 
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fmoke,  the  remainder  was  flruck  down  upon  a  pa^er  Principles  of 
laid  beneath  it,  wht'.-e  it  formed  a  fiain  which  refera- |^'  '^''iciiy 
bled  the  painting  of  a  very  dark  cloud.  When  (liorter  j""'^''-'"!' 
wires  were  oxidated,  the  colours  were  more  vaiied.  In 
Dr  Van  Marum's  work  a  plate  is  given  of  a  ftain  * 
made  by  the  oxidation  of  this  wire,  in  ^■liich  the  cloud 
appears  varioully  fliaded  with  different  tints  of  green, 
gray,  and  brown,  in  a  manner  of  which  no  adequate 
delcription  can  give  an  idea. 

On  difcharging  the  battery  through  8  inches  of  tin 
ivire  ^'-j^h  of  an  inch  in  diameter,  extended  over  a  flieet 
of  paper,  a  thick  cloud  of  blue  fmoke  arofe,  in  v>-hich 
■a  number  of  filaments  of  oxide  of  tin  were  diicernible ; 
at  the  fame  time  a  great  niunber  of  red  hot  p  lobules  of 
tin,  falling  upon  the  paper,  were  repeatedly  throuni  up 
again  into  the  air,  and  continued  thus  to  rebound  from 
its  lurface  for  feveral  feconds.  The  paper  -was  marked 
with  a  yellowifli  clouded  ftain  immediately  under  the 
■\vire,  and  with  ftreaks  or  rays  of  the  fame  colour  iffu- 
ing  from  it  in  every  direftion ;  fome  of  thefe  formed 
an  unintenupted  line,  others  were  made  up  of  feparate 
fpots.  In  order  to  be  certain  that  the  colour  of  thefe 
ftreaks  was  not  caufed  by  the  paper  being  fcorched,  the 
experiment  was  feveral  times  repeated,  when  a  plate  of 
glafs  and  a  board  covered  with  tin  were  placed  to  re- 
ceive the  globules.  Thefe,  l:ov>-ever,  were  ftalne 
exai^tly  like  the  paper.  On  oxidating  five  inches  of  the 
fame  kind  of  wire,  the  red  hot  globules  were  thrown 
obliquely  to  the  height  of  tour  feet,  which  afforded  an 
opjiortuiuty  of  obterving  that  each  globule,  in  its  courfc, 
diffufed  a  matter  like  fmoke,  which  continued  to  ap- 
pear for  a  little  time  in  the  parabolic  line  defcribed  by 
its  flight,  forming  a  track  in  the  air  of  about  half  an 
inch  in  breadth. 

Dr  Van  Marum  attributes  the  clouded  ftain,  imme- 
diately under  the  wire,  to  the  inftantaneous  oxidation 
of  Its  furface  ;  whereas  the  remainder  of  the  metal  Is 
melted  Into  globules,  which  while  they  retain  their 
gloiving  heat,  continue  to  be  fuperficially  oxidated,  and 
during  the  procefs,  part  with  this  oxide  in  the  form  of 
vapour. 

Phenomena  fomethlng  fimilar  to  the  above,  wer''  ob- 
ferved on  the  oxidation  of  a  wire  of  equal  parts  of  tin 
and  lead,  eight  inches  long,  and  -j-^A  of  an  inch  in  dia- 
meter. This  alfo  was  melted  into  red  globules,  ivhich 
were  repeatedly  driven  upwards  again  from  the  paper 
on  v.hich  they  fell,  and  marked  it  with  ftreaks  of  the 
fame  kind,  but  of  a  brown  colour,  edged  with  a  yel- 
low tinge.  Some  of  thefe  globules,  though  apparently 
not  lefs  hot,  moved  with  lefs  velocity  than  others,  and 
and  were  foon  ftopped  in  their  courfe  by  their  burning 
a  hole  in  the  paper.  In  this  cafe  a  yello-\v  matter  was 
feen  to  rife  from  their  furface  to  the  height  of  one  or 
two  lines,  and  extended  itfelf  to  the  i\idth  of  a  quarter 
of  an  inch.     This  matter  continued  during  five  or  fix 

feconds, 


(y)  According  to  the  experiments  of  Mr  Wedgewood  with  his  Pyrometer,  the  following  are  the  degrees  of  heat, 
compmed  in  degrees  of  Fahrenheit's  fcale  that  are  required  to  fufe  certain  metals. 

Brafs 
*  ,  Swedlfti  copper 

Fine  filver 
Fine  gold 
Caft  iron 


3807° 
4587 
4717 
5237 
39977 


Vid.  Phi/.  Tranf.  vol.  Ixxil, 
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rriiirivlesoffegonds,  to  ifllie  from  the  glooules,  and  formed  on  their 

Elcdlncity  furface  a  kind  of  efflorefcence,  refembling   the  flowers 

iHultratcd  ^^  Calphm  prociuced  by  the  fo/fii-terra.     The  globules, 

^ment       f^om  which  this  effloreicence  had  iflued,  were  found  to 

I— — y—- '  he  entirely  hollow,  and  to  confill  only  of  a  thin  fliell. 

When  this  mixed  metal  is  oxidated  with  a  lefs  charge 

of  batteiy,  it  leaves  a  ftain  upon  the  paper,  loniething 

fimilar   to  that   made   by  liad,   and    does  not  run  into 

globules. 

Ur  Van  Marum  has  alfo  given  plates  of  the  flains 
mp.de  upon  paper  by  the  o.xidation  of  iron,  cop;)er, 
brafv,  (ilvcr,  and  gold.  Thofe  made  by  copper  and 
brafs  wive,  are  uncommonly  beautiful,  and  are  varie- 
gated -vN-ith  yello-iv,  green,  and  a  very  bright  broivn. 
Kight  inches  of  gold  wire,  of  -j^th  of  an  inch  diame- 
ter, were,  by  the  cxplofion  reduced  to  a  purple  fub- 
ftance,  of  which  a  part  rofe  like  a  thick  fmokc,  and 
the  remainder  on  the  paper,  left  a  ftain  diverfified  ivith 
different  (hades  of  this  colour.  Gold,  (ilver,  and  cop- 
per, cannot  eafily  be  melted  into  globules.  Our  author 
has  once  accidentally  fucceeded  in  this;  but  it  required 
a  degree  of  eleftrical  force  fo  very  particular,  that  the 
medium  between  a  charge,  which  only  broke  the  ivire 
into  pieces,  and  one  which  entirely  o.xidated  it,  could 
not  be  afcertained  by  the  cleftrometcr. 

Dr  Van  Marum 'found,  as  might  be  expelled,  that 
the  eleftric  fpark  did  not  oxidate  metals  ivhen  confined 
in  any  gas  which  did  not  contain  oxygen.  On  expo- 
Ting  wires  of  lead,  tin,  and  iron,  to  the  eleftric  fpark 
from  the  difcharge  of  a  battery,  ^vliile  the  metals  were 
confined  in  air  deprived  of  o.xygen,  by  the  burning 
of  inflammable  bodies  in  it,  he  found  that  the  firft  was 
reduced  to  a  fine  powder,  -which  upon  trial  -ivith  nitric 
acid  appeared  to  be  meiely  lead  ;  the  two  other  metals 
were  melted  into  fmall  globules.  He  found  that  in  ge- 
neral metals  were  not  more  highly  oxidated  in  pure 
oxigenous  gas  than  in  common  air,  except  that  lead 
tvas  reduced  to  a  fine  yellow  oxide,  perteftly  refembling 
inaflicot. 

In  nitrous  gas,  oxidation  took  place  as  eafily  as  in 
common  air  or  in  o.xigenous  gas. 

His  method  of  making  thefe  experiments  was  as  fol- 
lows.    He  confined  the  gas  in  ivhich  he  was  to  fubjeft 
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the  metal  to  the  cxplofion,  in  a  glafs  cylinder  fix  inches '''in'''p'f'of 
high  and  four  inches  in  diameter,  clofed  at  the  upper  ?T.''?'^''''?' 
end  Avith  a  brafs  plate  ;  from  the   centre  of  this  plate  1    '  "1, 

r   r  J     I       1  •  1.11  •  "y  <-^P'f'- 

was  lulpcnded  the  wire  on  which  the  experiment  was  nnnt. 
made.  The  cylinder  was  let  in  a  pewter  difli  filled  ^— — v  ' 
ivith  nater ;  and  to  prevent  its  being  broken  by  the 
expanfion  of  the  air,  its  lower  edges  were  fupported  by 
two  pieces  of  wood  half  an  inch  high.  The  lower  end 
of  the  iviie  refltd  on  the  difli,  which  was  connected 
with  the  outfide  coating  of  the  battei-y. 

On  fubmitting  metallic  wires  to  the  acflion  of  the 
eletlric  Ipark  ivhile  confined  in  ivater,  he  found  that 
the  w-ater  was  decompofcd,  the  metal  lacing  oxidated, 
and  a  portion  ot  impure  hydrogenous  gas  being  difen- 
gaged  (z).     _  ...  173 

Expcr. — To  burn  a  metallic  iv!re  in   oxygen  gas,   tyTo  burn 
t/w  ili-Bricfl>arh.  "'ire  in 

The  apparatus  for  this  experiment  is  rcprcfcntcd  at°'''S^"  ^"'' 
fig.  ^^.  It  confiils  of  a  glafs  jar  for  holding  the  gas,  fit- 
ted to  the  bottom  C,  fo  that  it  may  eafily  be  taken  out. 
Into  the  bottom  is  fallened  a  brafs  knob  B,  and  a  wire 
partes  through  the  top  of  the  jar  fumiflied  ivith  a  ball  at 
A,  and  a  knob  within  the  jar  as  D,  into  which  the  piece 
of  wire,  twifted  in  a  fpiral  form,  is  to  be  inferted. 

The  jar,  thus  fitted  up  with  the  wire,  is  to  be  filled 
with  oxygen  gas,  obtained  from  the  black  oxide  of  man- 
ganefe  as  defcribed  under  Chkmistry;  ani  on  pafiing 
the  charge  of  a  fmall  Leydcn  phial  through  the  -wire 
A,  an  cxplofion  -will  take  place  between  the  knob  B, 
and  the  extremity  of  the  fmall  wire,  by  which  this  mil 
be  inflamed,  producing  a  moll  brilliant  and  beautiful 
appearance. 

When   the  elcBric  ff>ark  is  pa[fcu  throiigli  a  metallic      174 
oxide,  the  oxide  is  reduced  to  the  metallic  JIalc. 

Tliis  was  effefted  by  Sign.  Beccaria,  by  making  the 
fpark  pafs  between  two  furfaces  of  the  oxide.      In  this 
way  he  reduced  feveral  of  the  metallic    oxides,  among!  Beccmla 
others,  that  of  zinc.     He  alfo  obtained  pure  mercury,  ^'""  '''"' 
from  the  red  fulphuret  or  cinnabar,  f  M/Mrhl/,^a. 

The  eleHric  [pari:  renders  bodies  litminoirs,  and  makes -^^  \l\ 
opaque  fiihjlances  appear  tranjparent. 

Exper.  I . — Conneft  one  end  of  a  chain  with  the  out- 
fide of  a  charged  phial,  and  let  the   other   end   lie   on 

the 
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(z)  Although  there  was  good  reafon  to  fuppofe  that  the  powders  produced  in  the  above  experiments  were  real 
oxides  of  the  metals,  yet  they  had  not  been  proved  to  be  fo  by  any  fatisfaciory  experiment.  Dr  Van  Marum 
and  his  ingenious  coadjutor  (Mr  Cuthbertfon),  began  a  let  of  direct  experiments  for  the  purpofe  of  afcertaining 
this  point ;  but  the  doflor  was  foon  difcouraged  by  the  breaking  of  apparatus,  and  nothing  fatisfa£lory  was  done.- 
Since  Mr  Cuthbertfon's  return  to  London,  lie  has  carried  into  execution  a  feries  of  experiments  which  he  had 
projefled  in  Holland,  and  by  thefe  he  has  fully  proved  that  metals  exploded  by  the  eledric  fpark  abforb  o.xygcn 
from  the  air  and  become  oxidated,  more  readily  than  when  fufed  by  ordinary  fire.  We  cannot  pretend  to  give 
any  thing  like  an  account  of  thefe  experiments  in  this  note  ;  they  are  publiflied  at  length  in  Nicholfon's  Journal 
for  July  I  801.     The  following  are  Mr  Cuthbertfon's  general  conclufions. 

"  From  the  refult  of  the  foregoing  experiments,  it  may  be  fafely  concluded  that  all  the  duiJlile  metals  can  by 
clcftric  difcharges  be  fublimed  and  converted  into  proper  oxides,  by  abforbing  the  oxygen  from  the  atmofphere, 
and  although  fome  of  the  metals  refift  the  aflion  of  common  fire,  and  require  different  folvents  to  convert  them 
into  oxides,  yet  they  all  yield  to  tlie  aftion  of  eleftricity. 

It  is  remarkable  that  platina,  though  it  refills  the  aflion  of  common  fire,  Is  more  eafily  fufcd  by  eleflrlc  dif- 
charges than  copper,  filver,  or  gold,  and  feems  to  be  as  greedy  of  o.xygen  as  any  of  the  other  metals ;  but  thefe 
experiments  have  not  been  fufhciently  extenfive  to  fettle  the  lall  mentioned  property. 

It  is  well  known  that  all  metals  which  are  fublimable  by  common  fire,  abforb  oxygen  in  different  degrees,  and 
likewlfe  in  different  proportions,  according  to  the  degrees  of  heat  employed  •,  this  (ccms  to  take  place  alfo  v.hea 
they  are  fublimed  by  elcftric  difcharges,  but  tlie  proper  degree  of  difcharge  for  each  metal  reinaius  for  iii- 
veftigation. 
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rrinciplesoftlie  table.  Place  the  end  of  another  piece  of  chain  at 
Elertiicity  ^)jg  dirtance  of  about  a  quarter  of  an  inch  from  the 
'  "  '^ J^.  former  J  and  fet  a  glafs  decanter  of  water  on  thefe  fepa- 
ment.  rated  ends.  On  making  the  difcharge,  the  water  will 
*        >        '  appear  perfectly  luminous. 

'l"he  eletlric  fpark  may  be  rendered  vifible  in  water, 
in  the  following  manner.  Take  a  glafs  tube  of  about 
half  an  inch  in  diameter,  and  fix  inches  long  ;  fill  it 
with  water,  and  to  each  extremity  of  the  tube  adapt  a 
cork,  which  may  confine  the  water  j  through  each  cork 
infert  a  blunt  ivire,  fo  that  the  extremities  of  the  wires 
ivithin  the  tube  may  be  very  near  one  another  ;  then  on 
conneiEling  one  of  thefe  ivires  ivith  the  coating  of  a  Imall 
charged  phial,  and  touching  the  other  ^vire  ivith  the 
knob  of  it ;  by  ivhich  means  the  Ihock  ^vill  pafs  through 
the  wires,  and  caufe  a  vivid  fpark  to  appear  between 
their  extremities  within  the  tube.  The  charge  in  this 
experiment  mull  be  very  weak,  or  there  will  be  danger 
tj6  of  burfting  the  tube. 
Yo  ;ilumi-  Exper.  2. — Fig.  56.  reprefents  a  mahogany  ftand,  fo 
nate  e^rgs.  conftrudfed  as  to  hold  three  eggs  at  greater  or  fmaller 
CLXXXIX  diftance,  according  to  the  pofilion  of  the  Hiding  pieces. 
'  A  chain  C  is  plared  at  the  bottom,  in  fuch  a  manner 
as  to  touch  the  bottom  of  the  egg  at  B  with  one  end, 
and  with  its  other  the  outfide  coating  of  a  charged  jar. 
The  Hiding  wire  A  at  top  is  made  to  touch  the  upper 
egg ;  and  the  dillance  of  the  eggs  afunder  fliould  not 
exceed  the  quarter  or  eighth  part  of  an  inch.  The 
elecflric  fpark,  being  made  to  pafs  down  by  means  of 
the  difcharging  rod  through  the  wire  and  ball  at  A, 
will  in  a  darkened  room  render  the  eggs  very  luminous 
and  tranfparent. 

Exper.  3. — Place  an  ivory  ball  on  the  prime  con- 
duftor  of  the  machine,  and  take  a  ftrong  fpark,  or  fend 
the  charge  of  a  Leyden  phial  through  its  centre,  and 
the  ball  will  appear  perfeftly  luminous  \  but  if  the 
charge  be  not  palled  through  the  centre,  it  will  pafs 
over  the  furface  of  the  ball  and  finge  it.  A  fpark 
tnade  to  pafs  through  a  ball  of  boxwood,  not  only  il- 
luminates the  whole,  but  makes  it  appear  of  a  beauti- 
ful crimfon,  or  rather  fine  fcarlet  colour. 

Exper.  4. — Gold-leaf  or  Dutch  metal  may  be  ren- 
"dered  luminous  by  difcharging  a  fmall  Leyden  phial 
through  it.  A  llrip  of  gold  leaf,  one-eighth  of  an  inch 
in  breadth,  and  a  yard  long,  will  frequently  be  illumi- 
nated throughout  its  ivhole  extent,  by  the  explofion  of 
a  jar  containing  two  gallons.  This  experiment  may  be 
beautifully  diverfified,  by  laying  the  gold  or  filver  leaf 
On  a  piece  of  glafs,  and  then  placing  the  glafs  in  Tva- 
ter ;  for  the  whole  gold  leaf  will  appear  moll  brilliant- 
ly luminous  in  the  water,  by  expofing  it  thus  circum- 
ilanced  to  the  explofion  of  a  battel^. 

Exper.  5. — The  natural,  or  ivhat  anfwers  better,  the 
artificial  Bolognian  flone  reduced  to  powder,  (common- 
ton's  phof-   jy  called   Canton's  phofphorus)  Inay  be   illuminated   by 
phorus.        ^^  ^Icdlric  fpark  in  a  more  perfeft  manner  than  by  the 
rays  of  the  fun.     The  method  of  making  this  experi- 
ment is  thus  related  by  Mr  Cavallo. 

Put  fome  of  this  powder  in  a  clear  glafs  phial,  and 
flop  it  with  a  glafs  Hopper,  or  a  cork  and  fealing-wax. 
If  this  phial  be  kept  in  a  darkened  room  (which  for 
this  experiment  mull  be  very  dark)  it  will  give  no 
light ;  but  let  two  or  three  ftrong  fparks  be  drawn 
from  the  prime  conduftor,  when  the  phial  is  kept  at 
ibout  two  inches  diftant  from  the  fparks,  fo  that  it  may 
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be  expofcd  to  that  light,  and  this  phial  will  receive  the  Principle*  of 
light,  and  afterwards  will  appear  illuminated  for  a  con-  EJeclncity 
liderable  time.  ' 

This  powder  may  be  ftuck  upon  a  board  by  means 
of  the  white  of  an  egg,  fo  as  to  reprelent  figures  of  >■ 
planets,  letters,  or  any  thing  elle,  at  the  plealure  of 
the  operator,  and  theie  figures  may  be  illuminated  in 
the  dark,  in  the  fame  manner  as  the  above-defcribed 
phial. 

A  beautiful  method  of  exprefling  geometrical  figures 
with  the  above  powder,  is  to  bend  fmall  glais  tubes,  of 
about  the  tenth  part  of  an  inch  diameter,  in  the  fliape 
of  the  figure  defired,  and  then  to  fill  them  with  thd 
pholphoric  po\vder,  Thefe  may  be  illuminated  in  the 
manner  defcribed  ;  and  they  are  not  fo  fubjetl  to  be 
fpoiled,  as  the  figures  reprefented  upon  the  board  fre-- 
quently  are. 

The  bell  method  of  illuminating  this  phofphorus,  and 
that  Mr  W.  Canton  generally  ufed,  is  to  difcharge  a 
fmall  eleclric  jar  near  it. 

Paper,  after  being  made  dry  and  rather  hot,  marble, 
oyller  lliells,  and  moll  calcareous  fubllances,  efpecially 
when  burned  to  lime,  have  the  property  of  being  il- 
luminated by  the  light  given  by  the  dilcharge  of  a  jar, 
though  not  lb  much  as  the  above-mentioned  powder. 

Put  the  extremities  of  two  wires  upon  the  furface  of 
a  card,  or  other  body  of  an  eleiliic  nature,  fo  that  they 
may  be  in  one  direthion,  and  about  one  inch  dillance 
from  one  another ;  then,  by  conneding  one  of  the 
wires  with  the  outfide  of  a  charged  jar,  and  the  other 
wire  with  the  knob  of  the  jar,  the  Ihock  ^vill  be  madd 
to  pafs  over  the  card  or  other  body.  If  the  card  be 
made  very  dry,  the  lucid  track  between  the  wires  will 
be  vilible  upon  the  card  for  a  confiderable  time  after 
the  explofion.  If  a  piece  of  common  writing  paper 
be  ufed  inllead  of  the  card,  it  wiU  be  torn  by  the  ex- 
plofion into  very  fmall  bits. 

When  the  eleO:tric  difcharge  is  paffed  through  a  lump 
of  fugar,  the  fugar  is  rendered  perfetlly  luminous,  and 
will  retain  the  fight  for  a  confiderable  time. 

Exper.  6. —  But  the  mod  remarkable  inftance  of  the 
pcnetrabihty  of  the  eleftric  light,  is  that  related  by 
Dr  Prieflley.  "  I  laid  a  chain  (fays  he),  which  was  in 
contacl  with  the  outlide  of  a  jar,  lightly  on  my  finger, 
and  fometimes  kept  it  at  a  fmall  dillance  by  means  of 
a  thin  piece  of  glafs.  If  I  made  the  difcharge  at  the 
dillance  of  about  three  inches,  the  eleftric  fire  was  vi- 
fible on  the  furface  of  the  finger,  giving  it  a  fudden 
concuffion,  which  fcemed  to  make  it  vibrate  to  the  very 
bone  ;  and  when  it  happened  to  pafs  on  that  fide  of  the 
finger  that  was  oppolite  the  eye,  the  whole  leemed,  in 
the  dark,  perfeftly  tranfparent." 

The  following  is  Mr  Cavallo's  method  of  making 
this  curious  experiment. 

Let  the  extremities  of  tuo  wires,  one  of  which  pro- 
ceeds from  the  outfide  of  a  charged  jar,  and  another 
from  one  branch  of  the  difcharging  rud,  be  laid  on  a 
table  at  the  dillance  of  one-tenth  of  an  inch  from  each 
other  ;  then  put  the  thumb  juU  upon  that  interruption, 
prefling  it  flat  down.  This  done,  bring  the  difcharg- 
ing rod  in  contad  with  the  knob  of  the  jar,  and  on 
ftiaking  the  difcharge,  the  fpark  which  necelTaiily  hap- 
pens under  the  thumb  will  illuminate  it  in  fuch  a  man- 
ner that  the  bone  and  the  principal  blood-veffels  may 
be  eafily  difcerned  in  it. 
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Priiici|<Usot      In  tills  experiment  the  operator  need  not  be  afraid  of 
Eleflncity  receiving   a   Ihock  •,  for  the  dilcharge  of  the  jar  pafles 
from  wire  to  wire,   and  only  aifeCfs  the   thumb  with  a 
fort  of  tremor,  which  is  far  from  being  painful. 

We  have  before  related  Mr  Hawkelhee's  experi- 
ment by  which  he  rendered  fealing-wax  tranfparent. 
Signior  Beccaria  elfefted  the  lame  by  making  an  elec- 
tiic  exploiion  pals  between  two  plates  ot  lealing-wax, 
on  ivhich  fome  brafs-dull  ivas  fprinkled.  Tile  whole 
was  r'?ndered  perfeftly  luminous  and  tranfparent. 

Exper.  7. — Fig.  57.  reprefents  an  inllrument  com- 
pofed  of  t:vo  glafs  tubes  CD,  one  W'ithin  another,  and 
clofed  with  two-knobbed  brafs  caps  A  and  B.  Tlie  in- 
nermoft  of  thefe  has  a  Ipiral  row  of  fmall  round  pieces 
of  tin-foil  If  lick  upon  its  outlide  furface,  and  lying  at 
about  one-thirtieth  of  an  inch  from  each  other.  If 
this  inllrument  be  held  by  one  of  the  extremities,  and 
its  other  extremity  be  prefented  to  the  prime  conduftor, 
every  fpark  that  it  receives  from  the  prime  conductor 
will  caufe  fmall  fparks  to  appear  between  all  the  round 
pieces  of  tin-foil  lluch.  upon  the  innermoll  tube  ;  which 
in  the  dark  affords  a  pleafmg  fpeftacle,  the  tube  ap- 
pearing encompaffed  by  a  fpiral  line  of  fire. 

Fig.  58.  reprefents  feveral  fpiral  tubes  placed  round 
a  board,  in  the  middle  of  which  is  fcrewed  a  glafs  pil- 
lar, and  on  the  top  of  this  pillar  is  cemented  a  brafs 
cap  with  a  fine  lleel  point.  In  this  a  brafs  wire  turns, 
having  a  brafs  ball  at  each  end,  nicely  ballanced  on 
the  \\\re.  To  make  ufe  of  this  apparatus,  place  the 
middle  of  the  turning  wire  under  a  ball  proceeding  from 
the  conduflor,  io  that  it  may  receive  a  fucceflion  of 
fparks  from  the  ball  •,  then  pulh  the  ■ivire  gently  round ; 
and  the  balls  in  their  relative  motions  will  give  a  fpark 
to  each  tube,  and  thereby  illuminate  them  down  to  the- 
board,  which  from  its  brilliancy  and  rapid  motion,  af- 
fords a  moft  beautiful  and  pleafing  fight. 

Exper.  8. — The  fmall  pieces  of  tin-foil  may  be  ftuck 
on  a  flat  piece  of  glafs  ABCD,  fig.  59.  fo  as  to  repre- 
fent  various  fanciful  figures.  Upon  the  fame  principle 
is  the  word  Light  produced,  in  luminous  charadfers.. 

It  is  formed  by  the  fmall  feparations  of  the  tin-foil 
parted  on  a  piece  of  glafs  fixed  in  a  frame  of  baked 
wood,  as  reprefented  fig.  60.  To  ufe  this,  the  frame 
muft  be  held  in  the  hand,  and  the  ball  G  prefented  to 
the  conduftor.  The  fpark  then  will  be  exhibited  in 
the  intervals  compofing  the  word  ;  from  ^vhence  it 
pafles  to  the  hook  at  //,  and  thence  to  the  ground  by  a 
chain.  The  brilliancy  of  this  is  equal  to  that  of  the 
^iral  tubes. 

Though  many  of  the  following  experiments  on  elec- 
tric light,  may  not  with  ftriff  propriety  belong  to  this 
chapter,  we  ftiall  relate  them  here  for  the  fake  of  uni- 
formity. 

Mr  G.  Morgan,  in  the  Philofophical  Tranfaftions  for' 
T785,  has  given  a  feries  of  propofitions  refpefting  the 
eleftric  light,  and  illullrated  them  by  experiments  5  we 
fhall  here  give  the  fublfance  of  his  paper  nearly  in  his 
oivn  -words. 

I.  There  is  no  fluid  or  folid  body,  in  its  pafiage 
through  which  the  electric  light  may  not  be  rendered 
luminous. 

This  propofition  has  been  fully  illuftrated  by  the  fore- 
going experiments. 
1S3  II.  The  difficulty  of  making  any  quantity  of  the  elcc- 
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trical   light   viflble  in  any  body,  increafes  as  the  con-Prin<'i|>ltsof 

dudini'  power  of  that  body  increafes.  ?;!  „  ""^"y 

,.    f  ■  ,  J        .  •'  1       .1  ^      .       r       •       illuftrated 

Exper.  1. — In  order   to   make  tlie  contents  01  ajar  ^    exncri- 

luminous  in   boiling   water,  a  much   higher  charge  is      mcnt. 

necellary,  than  would  be  fulhcient  to  make  it  luminous  '        v        ' 

in  cold   water,  which   is  univerfally  allowed  to   be  the 

^vorfl  conduftor. 

Exper.  2. — Tliere  are  various  reafons  for  believing 
the  acids  to  be  very  good  conduilors  ;  if,  therefore, 
into  a  tube  filled  with  water,  and  circumltanccd  as  has 
been  already  defcribed,  a  few  drops  of  either  of  the  mi- 
neral acids  are  poured,  it  will  be  almoll  imiiolTible  to 
make  the  light  vifible  in  its  paifage  through  the  tube. 

Exper.  3. — If  a  firing,  whofe  diameter  is  one-eighth 
of  an  inch,  and  whole  length  is  fix  or  eight  inches,  is 
moillencd  with  water,  the  contents  of  a  jar  will  pafs 
through  it  luminoully  ;  but  no  fuch  appearance  can  be 
produced  by  any  charge  of  the  fame  jar,  provided  the 
lame  firing  be  raoiflened  ^vith  one  of  the  mineral  acids. 
To  the  preceding  inflance  we  may  add  the  various 
inllances  of  metals  which  will  condu6l  the  eleftric 
power  without  any  appearance  of  light,  in  circtmi- 
llaiices  the  fame  with  thofe  in  which  the  fame  force 
would  have  appeared  luminous  in  pafling  through  other 
bodies,  whofe  condudling  power  is  lefs. 

III.  That  the  eafe  with  which  the  eleiElric  light  is  184^ 
rendered  vifible  in  any  particular  body,  is  increafed  by 
increafing  the  rarity  of  the  body.  The  appearance  of- 
a  fpark,  or  of  the  dilcharge  of  a  Leyden  phial,  in  rare- 
fied air,  is  well  known.  But  we  need  not  reft  the 
truth  of  the  preceding  obfervation  on  the  feveral  varie- 
ties of  this  facl ",  fimilar  phsenomena  attend  the  rarefac- 
tion of  ether,  of  fpirits  of  wine,  and  of  water. 

Exper.  4. — Into  the  orifice  of  a  tube,  48  inches- 
long,  and  two-thirds  of  an  inch  in  diameter,  cement  an 
iron  ball,  fo  as  to  bear  the  weight  which  preiles  upon  it 
when  the  tube  is  filled  with  quickfilver,  leaving  only- 
an  interval  at  the  open  end,  which  contained  a  few 
drops  of  water.  Having  inverted  the  tube,  and  plun^ 
ged  the  open  end  of  it  into  a  bafon  of  mercury,  the  mer- 
cury in  the  tube  flood  nearly  half  an  inch  lower  than  it 
did  in  a  barometer  at  the  fame  inllant,  owing  to 
the  vapour  which  was  formed  by  the  water.  But 
through  this  rarefied  water,  the  electrical  fpark  pafled  ■ 
as  luminoufly  as  it  does  through  air  equally  rarefied. 

Exper.  5. — If,  inflead  of  \vater,  a  few  drops  of  fpi- 
rits of  wine  are  placed  on  the  furface  of  the  mercury, 
phenomena,  fimilar  to  thofe  of  the  preceding  experi- 
ment, will  be  difcovered,  -with  this  difference  only,  that 
as  the  vapour  in  this  cafe  is  more  denfe,  the  electrical 
fpark,  in  its  palTage  through  it,  is  not  quite  fo  luminous 
as  it  is  in  the  vapour  of  water. 

Exper.  6. — Good  ether,  fubftituted  in  the  room  of 
the  fpirits  of  wine,,  will  prefs  the  mercury  down  Io  low 
as  the  height  of  16  or  17  inches.  The  electric  fpark, 
in  pafling  through  this  vapour,  (unlefs  the  force  be  very- 
great  indeed),  is  fcarcely  luminous  ;  but  if  the  prelTure 
on  the  furface  of  the  mercury  in  the  bafon,  be  gradual- 
ly lelTened  by  the  aid  of  an  air-pump,  the  vapour  will 
become  more  and  more  rare,  and  tlie  eleilric  fpark,  in 
pafTing  through  it,  more  and  more  luminous. 

Exper.  7. —  It    has   not  been    difcovered,    that    any 
vapour   does   efcape   from  the  mineral  acids  when  ex- 
pofcd  in  vacuo.     To  give  them,  therefore,  greater  ra- 
rity 
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rrinciplfsoffity  or  tenuity,  dilTcrciit   methods  are  found  neceflary. 

tjcarKity  ■\Vith  a  fine  camel-hair  ijcncil,  dipped  in  the  fulphuric, 
iilultiaicd  ^,        .    .  ,  .    i         -1     J  •  !- 

the  nitric,  or  the  muriatic  acid,   draw  upon  a  piece  ot 

glals  a  line,  about  one-eighth  of  an  inch  broad.  In 
'  lame  inilances,  you  mull  extend  this  line  to  the  length 
of  27  inches,  and  you  will  find  that  the  contents  of  an 
electric  battery,  confiliing  of  ten  pint  phials  coated, 
will  pafs  over  the  whole  length  of  this  line  with  the 
grcateft  brilliancy.  If,  by  widening  the  line,  or  by 
laying  on  a  drop  ol  the  acid,  its  quantity  be  increafeJ 
in  any  particular  part,  the  charge,  in  palling  through 
that  part,  will  not  appear  luminous.  Water,  fpirits  of 
\vine,  circumftanced  fimilarly  to  the  acids  in  the  pre- 
ceding experiments,  will  be  attended  with  fimilar,  but 
not  equal  effefts  ;  becaule,  in  confcquence  of  the  infe- 
riority of  their  conducting  jiower,  it  %vill  be  neceflary 
to  make  the  line,  through  which  the  charge  palTes,  con- 
fiderably  iliorter. 
<3j  IV.  The  brilliancy  or  fplendour  of  the  eledlrlc  light, 

in  its  paiTage  through  any  body,  is  ahvays  increafed  by 
lefl'ening  the  dimenfions  of  that  body  ;  that  is,  a  fpark, 
or  the  difcharge  of  a  battery,  which  we  might  fuppofe 
equal  to  a  fphere  one  quarter  of  an  inch  in  diameter, 
will  appear  much  more  brilliant,  if  the  fame  quantity  is 
cottiprefled  into  a  fphere  one-eighth  of  an  inch  in  dia- 
meter. This  obfervation  is  the  obvious  confequence  of 
many  knoi\Ti  fails  ;  if  the  machine  be  large  enoutrh  to 
afford  a  fpark,  whole  length  is  nine  or  ten  inches,  this 
ipark  may  be  feen  fometimes  foiining  itfelf  into  a  brulh, 
in  which  Hate  it  occupies  more  room,  but  appears  very 
faintly  luminous  ;  at  other  times,  the  fame  fpark  may 
be  feen  dividing  itfelf  into  a  variety  of  ramifications, 
ivhich  (hoot  into  the  furrounding  air.  A  fpark,  which 
-in  the  open  air  cannot  exceed  one  quarter  of  an  inch  in 
diameter,  -will  appear  to  fill  the  whole  of  an  exhaufled 
receiver,  four  inches  wide  and  eight  inches  long  :  but 
in  the  former  cafe  it  is  brilliant,  and  in  the  latter  it 
grows  fainter  and  fainter,  as  the  fize  of  the  receiver 
increafes.  This  oblers'ation  is  further  proved  by  the 
following  experiments. 

Exfier.  8. — To  an  infulated  ball,  four  inches  in  dia- 
meter, fix  a  filver  thread,  about  four  yards  long.  This 
thread,  at  the  end  which  is  remoteft  from  the  ball,  muft 
be  fixed  to  another  iniulated  fubllance.  Bring  tlie  ball 
^vitiiin  the  ftriking  diftance  of  a  conduftor,  and  the 
fpark,  in  paffing  from  the  conduftor  to  the  ball,  will 
appear  very  brilliant ;  the  whole  length  of  the  filver 
thread  will  appear  faintly  luminous  at  the  fame  inflant. 
When  the  fpark  is  confined  ivithin  the  dimenfions  of  a 
fphere,  one-eighth  of  an  inch  in  diameter,  it  ivill  be 
blight ;  but  when  diffufcd  o\'er  the  furface  of  air  which 
received  it  from  the  thread,  it's  light  ivill  be  fo  faint  as 
to  be  feen  only  in  a  dark  room.  If  you  Icflen  the  fur- 
face  of  air  which  receives  the  fpark,  by  fliortening  the 
thread,  it  ^vill  not  fail  to  increafe  the  brightnefs  of  the 
appearance. 

Exper.  ^. — To  prove  that  the  faintnefs  of  the  elec- 
tric light  in  vacuo,  depends  on  the  enlarged  dimenfions 
of  the  fpace  through  wliich  it  is  diffufed  ;  we  have  no- 
thing more  to  do  than  to  introduce  two  pointed  wires 
into  the  vacuum,  fo  that  the  fluid  may  pafs  from  the 
point  of  the  one  to  the  point  of  the  other  ;  when  the 
diftance  between  them  is  not  more  than  the  one-tenth 
ot"  an  inch,  in  this  cafe  we  fliall  find  a  brilliancy  as 
great  as  in  the  open  air, 
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Ex<>er  10. —  Into   a  Torricellian  vacuum,   36  inches  Hi  hiciplcs  of 

long,  convey  as  much  air  as  will  fill  two  inches  only  of  li'e<ftric  ity 

the  exhauifed  tube   if  it  were   inverted  in  water ;  this  '""'*■■•""' 
r      •        -11       T      ,        ,-n  .  by  experi- 

quantity   ot   air  will   attord  reiiuance  enough   to   con-      mem. 

denfe  the  light  as  it  pafTes  through  the  tube  into  a  '  ■  ^|  ' 
fpark,  38  inches  in  length.  The  brilliancy  of  the 
fpark  in  condenfed  air,  in  water,  and  in  all  fubftances 
through  which  it  pafl'es  with  difficulty,  depends  on  prin- 
ciples fimilar  to  thofe  which  account  for  the  precedine 
fatls.  ^ 

V.  That  in  the  appearances  of  eleftricity,  as  well  as      ,55 
in  thofe  of  burning  bodies,  there  are  cafes  in  which  all 

the  rays  of  light  do  not  efcape  ;  and  that  the  moll  re-  -1 

frangible  rays  are  thofe  which  efcape  firft  or  mofl:  eafilv. 
The  eleilrical  brufh  is  always  of  a  purple  or  bluilli  hue. 
If  you  convey  a  fpark  through  a  Torricellian  vacuum, 
made  without  boiling  the  mercury  in  the  tube,  the 
brufli  will  difplay  the  indigo  rays.  The  fpark,  how- 
ever, may  be  divided  and  weakened,  even  in  the  open 
air,  fo  as  to  yield  the  moil  refrangible  rays  only. 

Exfier.  II. — To  an  infulated  metaUic  ball,  four  in- 
ches in  diameter,  fix  a  wire  a  foot  and  half  long  ;  this 
wire  fliould  terminate  in  four  ramifications,  each  of 
which  muil  be  fixed  to  a  metallic  ball  half  an  inch  in 
diameter,  and  placed  at  an  equal  diftance  from  a  metal- 
lic plate,  which  muil  be  communicated  by  metallic 
condu<5lors  mth  the  ground.  A  poiverful  fpark,  after 
falling  on  the  large  ball  at  one  extremity  of  the  wire, 
ivill  be  divided  in  it's  palTage  from  the  four  fmall  balls 
to  the  metallic  plate.  When  you  examine  the  divifion 
of  the  fpark  in  a  dark  room,  you  will  difcover  fome  lit- 
tle ramifications,  ■which  will  yield  the  indigo  rays  only : 
indeed  at  the  edges  of  all  weak  fparks,  the  fame  purple 
appearance  may  be  difcovered.  You  may  likewife  ob- 
ferve,  that  the  nearer  you  approach  the  center  of  the 
ipark,  the  greater  is  the  brilliancy  of  its  colour. 

VI.  That   the   influence  of  diiferent  media  on  elec-       ,f, 
trical    light,  is   analogous   to    their   influence  on  folar 
light,    and   will  help    us    to    account   for    fome  very 
lingular  appearances. 

Exper.  I  2. — Let  a  pointed  mre,  having  a  metal- 
lic ball  fixed  to  one  of  its  extremities,  be  forced  ob- 
liquely into  a  piece  of  wood,  fo  as  to  make  a  fmall  angle  J 
with  the  iurface  of  the  wood,  and  to  make  the  point  lie 
about  one-eighth  of  an  inch  belo\v  the  iurface.  Let  an- 
other pointed  wire,  which  communicates  ^vith  the  ground, 
be  forced  in  the  fame  manner  into  the  fame  wood,  fo 
that  its  point  likewife  may  lie  about  one-eighth  of  an 
inch  belo^v  the  furface,  and  about  two  inches  dillant  \ 
from  the  point  of  the  firil  wire.  Let  the  wood  be  infu- 
lated, and  a  llrong  fpark-,  which  ftrikes  on  the  metallic 
ball  ^vill  force  its  palTage  through  the  interval  of  wood 
which  lies  between  the  points,  and  appear  as  red  as 
blood.  To  prove  that  this  appearance  depends  on  the 
wood's  abforption  of  all  the  rays  but  the  red  ;  \vhen 
the'e  points  were  deepeil  below  the  furface,  the  red  on- 
ly came  to  the  eye  through  a  prifm  ;  'when  they  ivere 
railed  a  little  nearer  the  furface,  the  red  and  orange 
appeared  ;  when  nearer  ftill,  the  yello^v  ;  and  fo  on, 
till,  by  making  the  fpark  pafs  through  the  wood  very 
itear  its  furface,  all  the  rays  ^vere  at  length  able  to  reach 
the  eye.  If  the  points  be  only  one-eighth  ot  an  inch 
below  the  farface  of  loft  deal  wood,  the  red,  the  o- 
range,  and  the  yellow  rays  will  appear  as  the  fpark 
pafles  dirough  it ;  but  ^vhen  the  points  are  at  an  equal 

depth 
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Principles  of  depth  in  a  harder  piece  of  wood,  (fuch  as  box)  the  ycl- 
£lcdtric}ty  2ow,  and  perhaps  the  orange  will  difappear.  As  a  far- 
ther  proof  that  the  phenomena,  thus  defcribed,  are 
onang  to  the  interpoiition  of  the  wood,  as  a  medium 
which  abiorbs  fome  of  the  rays,  and  fuffers  others  to 
efcape  ;  it  may  be  obferved,  that  when  the  fpark.  ftrikes 
very  brilliantly  on  one  fide  of  the  piece  of  deal,  on  the 
other  fide  it  will  appear  very  red.  In  like  manner, 
a  red  appearance  may  be  given  to  a  fpark  which  llrikes 
brilliantly  over  the  infide  of  a  tube,  merely  by  fpread- 
ing  lome  pitch  very  thinly  over  the  outfide  of  the  fame 
tube. 

Exper.  13. — If  into  a  Torricellian  vacuum,  of  any 
length,  a  few  drops  of  ether  are  conveyed,  and  both 
ends  of  the  vacuum  are  Hopped  up  with  metallic  con- 
duftors,  fo  that  a  fpark  may  pafs  through  it  ;  the  fpark 
in  its  paflage  will  alTume  the  following  appearances. 
Wlien  the  eye  is  placed  clofe  to  the  tube,  the  Ipark  will 
appear  perfectly  white  •■,  if  the  eye  is  removed  to  the 
diftance  of  fix  or  feven  yards,  the  colour  of  the  fpark 
will  be  reddilh.  Thefe  changes  evidently  depend  on 
the  quantity  of  medium  through  which  the  light  paiTes, 
and  the  red  light  of  a  diftant  candle,  or  a  beclouded 
fun. 

Exper.  14. — Dr  Prieftley  long  ago  obferved  the  red 
appearance  of  the  fpark  when  palling  through  hydrogen 
gas  ;  but  this  appearance  is  very  much  diverfified  by 
the  quantity  of  medium,  through  which  you  look  at 
the  fpark.  When  at  a  very  coftfiderable  diftance,  the 
red  comes  to  the  eye  unmixed  ;  but  if  the  eye  is  placed 
clofe  to  the  tube,  the  fpark  appears  white  and  brilliant. 
In  confirmation,  however,  of  fome  of  thefe  conclufions, 
you  mufl;  obferve,  that  by  increafing  the  quantity  of 
fparks  which  are  conveyed  through  any  portion  of  hy- 
drogen gas,  or  by  condenfing  that  gas,  the  fpark  may 
be  entirely  deprived  of  its  red  appearance,  and  made 
perfeftly  brilliant.  All  weak  explofions  and  fparks, 
when  viewed  at  a  diftance,  bear  a  reddifli  hue.  Such 
are  the  explofions  which  have  paffed  through  water, 
(pirits  of  wine,  or  any  bad  conduftor,  when  confined  in 
a  tube  whofe  diameter  is  not  more  than  an  inch.  The 
reafon  of  thefe  appearances  feems  to  be,  that  the  weak- 
er the  fpark  or  explofion  is,  the  lefs  is  the  light  which 
efcapes  ;  and  the  more  vifible  the  effeft  of  any  medium, 
which  has  a  power  to  abforb  fome  of  that  light. 

Chalk,  oyfter-ftiells,  together  with  thofe  phofphoric 
bodies,  whofe  goodnefs  has  been  very  much  impaired  by 
long  keeping,  when  finely  powdered,  and  placed  within 
the  circuit  of  an  eledlrical  battery  ;  will  exhibit,  by 
their  fcattered  particles,  a  (hower  of  light ;  but  thefe 
particles  will  appear  reddilh,  or  their  phofphoric  power 
will  be  fufhcient  only  to  detain  the  yellow,  orange,  and 
red  rays.  When  fpirits  of  wine  are  in  a  fimilar  manner 
brought  within  the  circuit  of  a  battery,  a  fimilar  efledt 
may  be  difcovered  ;  its  particles  diverge  in  feveral  di- 
reftions,  difplaying  a  moll  beautiful  golden  appearance. 
The  metallic  o.xides  are,  of  all  bodies,  thofe  which  »re 
rendered  phofphoric  with  the  greateft  difficulty  ;  but 
even  thefe  may  be  fcattered  into  a  fliower  of  red  lumi- 
nous particles  by  the  eleftric  ilroke. 
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The  following  experiments  are  given  by  Mr  Cavallo  Principles  of 
to  illuftrate  the  appearance  of  the  eleftric  lielit  in  rare-  Kl<"clrii.ity 

Exper.  I. — Fig.  61.  reprefcnts  a   prime   conduftor,      „,„,[. 
invented    by  Mr   Ht-nly,  which   iliows   clearly  the  di-  u— v— j 
region  of  the  cledlric  power  pafling  through   it,  from      'S! 
whence   it  is  called   i.\k  lumhi'ius  conduBor  (/i).     'I'hc '-"'"'"""* 
middle  part  EF  of  this  conductor,  is  a  glafs  tube  about '^""'^'''^^"'' 
eighteen  inches  long,  and  three  or  four  inches  in  dia- 
meter.    To   both   ends   of  this  tube  the   hollow  brafs 
pieces  FD,  BE,  are  cemented  air-tight,  one  of  whicli 
has  a  point  C,  by  which  it  receives  the  eledric  power, 
when   fct  near  the   excited   cylinder   of  the  ele(ihical 
machine,  and   the  other   has  a  knobbed   wire  G,  from 
which  a  llrong  fpark  may  be  drawn  ;  and  from  each  of 
the  pieces  FD,    BE,   a  knobbed  wiie  proceeds,  within 
the  cavity  of  the  glafs   tube.     The  brafs  piece  FD,  or 
BE,  is  compofed  of  two  parts,  i.  e.  a  cap  F  cemented 
to  the  glafs  tube,  and  having   a  hole  with  a  valve,  by 
which  the  cavity  of  the  glafs  tube  may  be  exhaulled  of 
air  J  and  the   ball  D,  which  is   fsrewed   upon  the  cap 
F.     The   fupporters   of  this  inftrument  are   two  glafs 
pillars  faftened   in  the  bottom  board  H,  like  the  prime 
conduftor   reprefented  fig.  61.     When   the  glafs   tube 
of  this  condudor  is  exhaufted  of  air  by  means  of  an 
air-pimip,  and   the   brafs  ball  is  fcrewed  on,  as  repre- 
fented  in   the   figure,  then  it   is  fit   for  ufe,  and  may 
ferve  for  a  prime  condudor  to  an  eleftrical  macliine. 

If  the  point  C  of  this  condufior  is  let  near  the  ex- 
cited cylinder  of  the  machine,  it  will  appear  illuminat- 
ed with  a  ftar  ;  at  the  fame  time  the  glafs  tube  will  ap- 
pear all  illuminated  with  a  weak  light ;  but  from  the 
knobbed  wire,  that  proceeds  within  the  glafs  from  the 
piece  FD,  a  lucid  pencil  will  iflue  out,  and  the  oppo- 
fite  knob  will  appear  illuminated  with  a  ftar  or  round 
body  of  light,  which,  as  well  as  the  pencil  of  rays,  is 
very  clear,  and  difcernible  among  the  other  light,  that 
occupies  the  greateft  part  of  the  cavity  of  the  tube. 

If  the  point  C,  inllead  of  being  prefented  to  the  cy- 
linder, be  connefted  with  the  rubber  of  the  machine, 
the  appearance  of  light  within  the  tube  will  be  rever- 
fed  •■,  the  knob  which  communicates  with  the  piece  FD 
appearing  illuminated  with  a  ftar,  and  the  oppofite 
with  a  pencil  of  rays. 

If  the  \vires  within  the  tube  EF,  inftead  of  being 
fumhhed  with  knobs,  be  pointed,  the  appearance  of 
light  is  the  fame,  but  it  feems  not  fo  ftrong  in  this,  as 
in  the  other  cafe.  ,s„ 

Exper.  1. — Take  a  glafs  tube  of  about  two  inches  Condu<fling 
diameter,  and  about  two  feet  long  ;  fix  to  one  of  its  g'afs  tube, 
ends  a  brafs  cap,  and  to  the  other  a  ftop-cock,  or  a 
valve  ;  then  by  means  of  an  air-pump  exhauft  it  of  air. 
If  this  tube  be  held  by  one  end,  and  its  other  end  be 
brought  near  the  electrified  prime  conduftor,  it  will 
appear  to  be  full  of  light,  whenever  a  fpark  is  taken 
by  it  from  the  prime  conduftor  j  and  much  more  foi, 
if  an  eleclric  jar  be  difcharged  through  it. 

This  experiment  may  alio  be  made  with  the  receiver 

of  an  air-pump. — Take,  for   inllance,   a   tall   receiver, 

clean  and  dry,  and  tlirough  a  hole  at  its  top   infert  a 

4  U  wire, 


(yf)  An  inftrument  much  like  this  conductor  ivas  fome  years  ago  invented  by  Dr  Watfon,  with  which  he  made 
iTeveral  original  experiments  upon  the  eledtric  light. 
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Pri-.ciples  ofwire,  which  mull  be  cemented   air-tight.     The  end  of     however,  will  render  the  experiraeut  very  eafy  and  fa-  P^j"^P.'<^s  ^ 
?^';|"'^">'  the  wire,  that  is  within  the  tube,   mull  be  pointed,  but 
Vive'x-  -i'   ^'■'^  ^'^O'  'I'^'T  )  ^"d  '^s  other  end   mull   be  furnilhed 
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with  a  knob.  Put  this  receiver  upon  the  plate  of  the 
'  air-pump,  and  exhauil  it.  If  now  the  knob  of  the 
wire  at  the  top  of  the  receiver  be  touched  with  the 
prime  condu6lor,  eveiy  fpark  will  pals  through  the 
receiver  in  a  denfe  and  large  body  of  light,  from  the 
wire  to  the  plate  of  the  air-  pump. 

It  muft  be  obferved,  that  ^vhen  the  air  is  very  much 
rarefied,  the  eleclric  light  in  it  is  Ids  denfe,  though 
more  dilTufed;  and  contraryvvife. 

Exper.  3. — Take  a  phial  nearly  of  the  fhape  and 
fire  of  a  Florence  daik,  fuch  as  is  reprefented  at  fig. 
62. 

Fix  a  flop-cock  or  a  valve  to  its  neck,  and  exhauil 
it  of  air  as  much  as  it  is  poffible  mth  a  good  air-pump. 
If  tliis  glafs  be  rubbed  in  the  •omnion  manner  ufed  to 
excite  eleflrics,  it  ivill  appear  luminous  within,  bemg 
full  of  a  tlafliing  light,  which  plainly  relembles  the  au- 
rora borealis,  or  northern  light.  This  phial  may  alfo 
be  made  luminous  by  holding  it  by  either  end,  and 
bringing  the  other  end  to  the  prime  conductor  ;  in  this 
cafe  all  the  cavity  of  the  glafs  will  inllantly  appear  full 
of  tialhing  light,  which  remains  in  it  for  a  confider- 
able  time  after  it  has  been  removed  from  the  prime  con- 
ductor. 

Inllead  of  the  above-defcribed  glafs  veflel,  a  glafs 
tube,  exhaulled  of  air  and  hermetically  fealed,  may  be 
ufed,  and  periiaps  ^vith  greater  advantage.  The  moil 
remarkable  circumllance  of  this  experiment  is,  that  if 
the  phial  or  tube,  after  it  has  been  removed  from  the 
prime  conductor  (and  even  feveral  hours  after  its  tialh- 
ing light  hath  ceafed  to  appear)  be  grafped  with  the 
hand,  llrong  flalhes  of  light  will  immediately  appear 
within  the  glafs,  which  often  reach  from  one  of  its  ends 
to  the  other. 

Exper.  4. — GI,  fig.  63.  reprefents  the  receiver  with 
the  plate  of  an  air-pump.  In  the  middle  of  the  plate 
IF,  a  fliort  rod  is  fixed,  having  at  its  top  a  metal  ball 
B  nicely  polilhed,  whofe  diameter  is  nearly  two  inches. 
From  the  top  of  the  receiver  another  rod  AD  with  a 
like  ball  A  proceeds,  and  is  cemented  air-tight  in  the 
neck  C  ;  the  diftance  of  the  balls  from  one  another 
being  about  four  inches,  or  rather  more.  If,  when 
the  receiver  is  exhaulled  of  air,  the  ball  A  be  eleclri- 
fied  pofitively,  by  touching  the  top  D  of  the  rod  AD 
with  the  prime  conduclor  or  an  excited  glafs  tube,  a 
lucid  atmofphere  appears  about  it,  which,  although  it 
eonfills  of  a  feeble  light,  is  yet  very  confpicuous,  and 
lery  ^vell  defined  ;  at  the  fame  time  the  ball  B  has  not 
the  leall  light.  The  atmofphere  does  not  exill  all 
round  the  ball  A,  but  reaches  from  about  the  middle 
of  it,  to  a  fmall  dillance  beyond  that  lide  of  its  furtace, 
which  is  towards  the  oppofite  ball  B.  If  the  rod  with 
the  ball  A  be  eleflrined  negatively,  then  a  lucid  at- 
mofphere, like  the  above  delcribed,  will  appear  upon 
the  ball  B,  reaching  from  its  middle  to  a  fmall  dillance 
beyond  that  fide  of  it,  that  is  towards  the  ball  A  ; 
at  the  fame  time  the  negatively  eleftrified  ball  A  re- 
mains without  any  light. 

The  operator  in  this  experiment  mull  take  care  not 
to  eleflrify  the  ball  A  too  much,  as,  in  that  cafe,  a 
{park  will  pafs  from  one  ball  to  the  other,  and  the  de- 
iired  eifedt  wiU  not  be  produced.     A  little,  praftiiqe, 
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miliar. 

This  elegant  experiment  is  the  invention  of  Sig.  Bec- 
caria. 

Fig.  64.  and  65.  reprefent  a  curious  appearance  of 
the  eledlric  light.  In  fig.  65.  the  light  is  feen  llreara- 
ing  from  a  wire  within  the  exhaulled  receiver  of  an  .air- 
pump.  If  in  tliis  ftate  of  things,  the  hand  or  a  finger 
be  applied  to  the  external  part  of  the  receiver,  part  of 
the   light  ^nU  approach  the   finger,  as  reprefented  in 

T/ie  eUEirlc  fpark  ftroJiices  changes  on  moft  artificial 
colours. 

Mr  Cavallo  made  feveral  experiments  on  fubftances  Mr  Caval. 
painted  with  various  colours.  They  were  occafioned  *  expen. 
by  his  having  obferved  that  an  eledlric  fpark  lent  o^'er^yj^y^ 
the  furface  of  a  card,  made  a  black  flroke  upon  a  red 
fpot,  from  whicli  he  ^vas  induced  to  try  the  eiteft  of 
lending  ihocks  over  cards  painted  with  different  water 
colours.  The  force  employed  was  generally  about  one 
foot  and  a  half  of  charged  furface  ;  and  the  Ihocks 
were  fent  over  the  cards  ivhile  the  latter  vs^ere  in  a 
very  dry  flate. 

"  Vermilion  was  marked  with  a  flrong  black  track, 
about  one  tenth  of  an  incli  wide.  This  llroke  is  ge- 
nerally fmgle,  as  reprefented  by  AB,  fig.  66.  Some- 
times it  is  divided  in  two  towards  the  middle,  like 
EF;  and  fometimes,  paitlcularly  when  the  wires  are 
fet  very  dlllant  from  one  another,  the  llroke  is  not 
continued,  but  interrupted  in  the  middle,  like  GH. 
It  often,  although  not  always  happens,  that  the  im- 
preffion  is  marked  llronger  at  the  extremity  of  that 
v.nre  from  which  the  eletlric  fparks  iflue,  as  it  appears 
at  E,  fuppofing  that  the  wire  C  communicates  v\-ith  the 
pofitive  fide  of  the  jar  ;  ivhereas,  the  extremity  of  tlie 
llroke,  contiguous  to  the  point  of  the  wire  D,  is  nei- 
ther fo  llrongly  marked,  nor  fuirounds  the  wire  lo 
much,  as  the  other  extremity  E. 

"  Carmine  received  a  faint  and  flender  imprelTion  of 
a  purple  colour. 

"  Verdegrife  was  Hiaken  off  from  the  furface  of  the 
card ;  except  when  it  had  been  mixed  with  flrong 
gum-water,  in  whicli  cafe  it  received  a  very  faint  im- 
prelTion. 

"  WTiite  lead  was  marked  by  a  long  black  track, 
not  fo  broad  as  that  on  vermilion. 

"  Red  lead  was  marked  with  a  faint  mark  much  like 
carmine. 

"  The  other  colours  I  tried  were  orpimcnt,  gamboge, 
fap  green,  red  ink,  ultramarine,  pru-lTian  blue,  and  a 
few  others  which  were  compounds  of  the  above  ;  but 
they  received  no  imprelTion. 

"  It  having  been  inlinuated,  that  the  flrong  black 
mark,  wliich  vermilion  receives  from  the  eleclric  fhock, 
might  poflibly  be  owing  to  the  great  quantity  of  lul- 
phur  contained  in  that  mineral,  I  was  induced  to  make 
the  following  experiment.  I  mixed  together  equal 
quantities  of  orpiment  and  floiver  of  fulphur  ;  and  with 
this  mixture,  by  the  help,  as  ufual,  of  very  diluted  gum- 
water,  I  painted  a  card  ;  but  the  eleSric  Ihock  fent 
over  it  left  not  the  leall  imprelTion. 

"  Defirous  of  carrying  this  invefligation  on  colours 
a  little  farther,  with  a  particular  view  to  determine 
fomething  relative  to  the  properties  of  lamp  black  and 
oil,  1  procured   forae  pieces  of  paper  painted  on  both 
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Piinciplesoffides  ivith  oil  colours  ;  and  fendinn;  the  charge  of  two 
ileiflncity  f^^^  ^f  coated  eiafs  over  each  of  them,  by  making  the 
interruption  of  tiie  circuit  upon  tlicir  furtaces,  I  obierv- 
ed  that  the  pieces  of  paper  painted  with  lamp  black, 
'  prullian  blue,  vermilion,  and  purple  brown,  were  torn 
by  the  explolion  j  but  white  lead,  Naples  yellow,  Eng- 
lilh  ochre,  and  verdigrife,  remained  unhurt. 

"  The  fame  fliock  fent  over  a  piece  of  paper  paint- 
ed very  thickly  v.ith  lamp  black  and  oil  left  not  the 
leaft  impreffion.  J  fent  the  fliock  alfo  over  a  piece  of 
paper  unequally  painted  with  purple  brown,  and  the 
paper  was  torn  where  the  paint  lay  very  thin,  but  re- 
mained unhurt  where  the  paint  lay  evidently  thicker. 
Thefe  experiments  I  repeated  feveral  times,  and  with 
fome  very  little  variation,  which  naturally  produced 
different  effefls  ;  however,  they  all  feem  to  point  out 
the  following  propofitions. 

"  I.  A  coat  of  oil-paint  over  any  fubrtance,  defends 
it  from  the  effeft  of  luch  a  lliock  as  would  otherwile 
injure  it  ;  but  by  no  means  defends  it  from  any  eleftric 
ihock  whatever. 

"  2.  No  one  colour  feems  preferable  to  the  others,  if 
they  are  equal  in  fubftance,  and  equally  well  mixed 
with  oil ;  but  a  thick  coating  does  certainly  afford  a 
better  defence  than  a  thinner  one. 

"  By  rubbing  the  above  mentioned  pieces  of  paper, 
I  find  that  the  paper  painted  ivith  lamp-black  and  oil 
is  more  eafily  excited,  and  acquires  a  Itronger  eleflri- 
city,  than  the  papers  painted  with  the  other  colours  ; 
and  perhaps  on  this  account  it  may  be,  that  lamp  black 
and  oil  itiight  relilt  the  fliock  fomewhat  better  than  the 
other  paints. 

"  It  is  remarkable  that  vermilion  receives  the  black 
impreflton  %vhen  painted  with  linfeed  oil  nearly  as  well 
as  when  painted  with  water.  The  paper  painted  with 
v.-hite  lead  and  oil  recei\es  alfo  a  black  mark  ;  but  its  na- 
ture is  very  Angular.  The  track  when  firft  made,  is  al- 
nioft  as  dark  as  that  marked  on  white  lead  painted  with 
%vater ;  but  it  lofes  its  blacknefs,  and  in  about  an  hour's 
time  (or  longer,  if  the  paint  is  not  frefh)  it  appears 
without  any  darknefs  ;  and  when  the  painted  paper  is 
laid  in  a  proper  light  appears  only  marked  with 
a  colourlefs  track,  as  if  made  by  a  finger  nail.  I  fent 
the  Ihock  alfo  over  a  piece  of  board,  which  had  been 
painted  with  white  lead  and  oil  four  years  before,  and 
the  explofion  marked  the  black  track  upon  tliis  alfo ; 
this  track,  however,  was  not  Co  ftrong,  nor  vanifhed 
fc  foon,  as  that  marked  upon  the  painted  paper;  but  in 
about  two  days  time  it  alfo  vanifhed  entirely. 

-Chap.  VIII.  0/the  Mechanical EffeBs  of  the  Ekaric 
Poiver. 

The   eleBric  f>ower   in   its  pajjage  through   the  air, 
,54        tlrives  light  bodies  before  it. 
Skclric  Sig.  Bcccaria  put  a  narrow  piece  of  filver  leaf  be- 

power         tween  two  plates  of  wax,  laying  it  acrofs  them,  but  fo 

b"die'  b^'"  ^°  '■^^'-  '*■  ^^^  ""*  '^^^^  reach  one  of  the  fides.  The 
fore  it.  difthargc  being  made  through  this  ftrip  of  metal,  by 
bringing  a  wire  oppoiite  to  the  filver  at  the  place  ivhere  it 
was  dilcontinued  ;  the  filver  was  found  melted,  and 
part  of  it  difperfed  all  along  the  track  that  the  electric 
fpark  took  between  the  plates  of  wax,  from  the  filver 
to  the  wire. 

The  following  experiment  fhowsthe  force  of  the  elec- 
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trie  explofion  in  driving  the  particles  of  a  metal  into  the ''n"fi|>''-'oi' 
pores  of  glals. 

Take  two  flips  of  common  window  glafs,  about  three 
inches  long,  and  half  an  inch  wide  ;  put  a  fmall  flip 
of  gold,  filver,  or  brafs  leaf,  between  them,  and  tie 
them  together,  or  profs  them  together  between  the 
boards  of  the  prefs  H,  belonging  to  the  univerfal  dif- 
charger,  leaving  a  little  of  the  metallic  leaf  out  between 
the  glaiTes  at  each  end  ;  then  fend  a  Ihock  through  this 
metallic  leaf,  and  the  force  of  the  explofion  will  drive 
part  of  the  metal  into  fo  clofe  a  contad  with  the  glafs, 
that  it  cannot  be  wiped  oft",  or  even  i)e  afterted  by  the 
common  menftrua  which  othcrwife  would  diffolve  it. 
In  this  experiment  the  glafles  are  often  fhattered  to 
pieces  ;  but  whether  they  are  broken  or  not,  the  inde- 
lible metallic  tinge  will  always  be  found  in  feveral 
places,  and  fometimes  through  the  whole  length  of  both 
glalTes. 

Dr  Prieflley  made  the  following  experiments  to  af- 
certain  this  remarkable  property  of  the  eleftric  power. 

He  difcharged  frequent  fhocks  both  of  a  common 
jar,  and  another  of  three  fquare  feet,  through  trains  of 
brafs  duff,  laid  on  a  llool  of  baked  wood,  making  in- 
terruptions in  various  parts  of  the  train  ;  and  he  al- 
ways found  the  brafs  dufl  fcattered  in  the  intervals,  fo 
as  to  conned  the  two  disjoined  ends  of  the  train  ;  but 
then  it  ivas  likewife  fcattered  nearly  as  much  from  aU 
raofl  all  other  parts  of  the  train,  and  in  all  direc- 
tions. 

When  fmall  trains  were  laid,  the  difperfion  was  the 
naoft  confiderable,  and  a  light  was  very  vifible  m  the 
dark,  illuminating  the  whole  circuit.  It  made  no  dif- 
ference, in  any  of  thefe  experiments,  which  way  the 
fhock  was  difcharged. 

WTien  he  laid  a  confiderable  quantity  of  the  dull  at 
the  ends  of  two  pieces  of  chain,  through  which  the 
fliock  pafTed,  at  the  diffance  of  about  three  inches  from 
one  another,  the  duf^  was  always  difperfed  over  the 
whole  interval,  but  chiefly  laterally  ;  fo  that  the  great- 
eft  quantity  of  it  lay  in  arches,  extending  both  ways, 
and  leaving  very  little  of  it  in  the  middle  of  the 
path. 

The  Doftor  then  infulated  a  jar  of  three  fquare  feet, 
and  upon  an  adjoining  glafs  ftand  laid  a  heap  of  brafs 
dull  ;  and  at  the  diftance  of  feven  or  eight  inches,  a 
brafs  rod  communicating  \vith  the  outfide  of  the  jar. 
Upon  bringing  another  rod  communicating  with  the 
infide,  upon  the  heap  of  duft,  the  heap  was  difperfed 
ia  a  beautiful  manner,  but  not  one  way  more  than  the 
other.  It  however,  prefently  reached  the  rod  com- 
municating with  the  outfide. 

Making  two  heaps,  about  eight  inches  afunder,  he 
brought  one  rod  communicating  ivith  the  infide  upon 
one  of  them,  and  another  rod  communicating  nith  the 
outfide  upon  the  other.  Both  the  heaps  were  difperfed 
in  all  direftions,  and  foon  met  ;  prefently  after  which 
the  jar  was  difcharged  by  means  of  this  difperfed  duft, 
in  one  full  explofion.  When  the  two  heaps  were  too 
far  afunder  to  promote  a  full  difcharge  at  once,  a  gra  • 
dual  difcharge  was  made  through  the  fcattered  particles 
of  the  duft. 

Wlien  one  heap  of  duft  was  laid  in  the  centre  of  the 

ftand,  and  the  tivo  rods  were  made  to  approach  on  each 

fide  of  it,  they  each  attraded  the  duft  from  the  fide  of 

the  heap  ne.xt  to  them,  and  repelled  it  again  in  all  di- 

4  U  2  re^ons-. 
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difcharge  was  made  through  it,  without  giving  it  any 
particular  motion. 

An  experiment  given  by  Mr  Cavallo  to  prove  the 
direilion  of  the  eleftric  power  in  the  difcharge  of  a 
Leyden  phial,  will  afford  a  good  illullration  of  our  pre- 
fent  pofitioii. 

Bend  a  card,  length-ways,  over  a  round  ruler,  fo  as 
to  form  a  channel,  or  feraicircular  groove  (b)  :  lay 
this  card  upon  the  circular  board  E  of  the  univerfal 
difcharger,  and  in  the  middle  of  it  put  a  pith-ball  of 
about  half  an  inch  diameter  ;  then  at  equal  diflances, 
about  half  or  three  quarters  of  an  inch  from  the  pith- 
ball,  lay  the  two  brafs  knobs  DD.  The  card  being 
perfeiSly  dry,  and  rather  hot,  if  you  conneft ,  by  means 
of  a  chain  or  other\\-ife,  the  outfide  of  a  charged  jar 
with  one  of  the  wires  C,  and  bring  the  knob  of  the  jar 
to  the  other  wire  C,  you  will  obferve,  that  on  making 
the  dilcharge,  which  mull  pafs  between  the  knobs  DD, 
and  over  the  card,  &c.  the  pith-ball  is  always  driven 
in  the  direftion  of  the  eleftric  power  ;  i.  e.  it  is  pulhed 
towards  that  knob  which  communicates  with  the  nega- 
tive fide  of  the  jar. 

It  muft  be  obferved,  that  in  this  experiment  the 
charge  of  the  jar  muft  be  juft  fufficient  to  pafs  through 
the  interval  in  the  circuit  ;  the  card,  or  piece  of  baked 
wood,  muft  be  very  dry  and  clean  ;  and,  in  ihort,  the 
difpofition  of  the  apparatus,  and  the  performance  of 
this  curious  experiment,  require  a  degree  of  nicety  that 
can  only  be  obtained  by  praftice.  Without  great  pre- 
caution, it  fometimes  fails ;  but  when  the  operator  has 
once  got  it  to  fucceed,  and  follows  exadly  the  fame 
method  of  operating,  he  may  be  fure  that  the  event  of 
the  experiment  will  be  conftantly  as  above  defcrib- 
ed. 

By  tlie  eleBr'w  explojion,  paper,  pajleboard,  card,  thin 
glajs,  and  other  non-conduBing  fuhjiances ,  may  be  perfor- 
ated or  broken, 

Exper.  1 . — Take  a  card,  a  quire  of  paper,  or  the 
cover  of  a  book,  and  keep  it  clofe  to  the  outfide  coat- 
ing of  a  charged  jar  ;  put  one  knob  of  the  difcharging 
rod  upon  the  card,  quire  of  paper,  &c.  fo  that  between 
the  knob  and  coating  of  the  jar  the  thicknefs  of  that 
card  or  quire  of  paper  only  is  interpofed  ;  laftly,  by 
bringing  the  other  knob  of  the  dilcharging  rod  near 
the  knob  of  the  jar,  make  the  dilcharge,  and  the  elec- 
tric fpark  will  pierce  a  hole  (or  perhaps  feveral)  quite 
through  the  card  or  quire  of  paper.  This  hole  has  a 
bur  railed  on  each  fide,  except  the  card,  &c.  be  prefled 
hard  between  the  difcharging  rod  and  the  jar.  If  this 
experijnent  be  made  with  two  cards  inltead  of  one, 
which  however  muft  be  kept  very  little  diftant  from 
one  another,  each  of  the  cards,  after  the  explofion,  will 
be  found  pierced  with  one  or  more  holes,  and  each  hole 
will  have  burs  on  both  furfaces  of  each  card.  The 
hole,  or  holes,  are  larger  or  fmaller,  according  as  the 
card,  &c.  is  more  damp  or  more  dry.  It  is  remark- 
able, that  if  the  noltrils  are   prefented  to  it,  they  will 


real  liuell,  jull  like  that  produced  by  an  excited  elec 
trie. 

If,  inftead  of  paper,  a  very  thin  plate  of  glafs,  rofin, 
fealing  wax,  or  the  like,  be  interpoled  between  the 
knob  of  the  dilcharging  rod  and  the  outfide  coating 
of  the  jar,  on  making  the  difcharge,  this  will  be  bro- 
ken in  ieveral  pieces. 

If  the  explofion  is  fent  over  the  furface  of  a  piece  of 
glafs,  this  will  be  marked  with  an  indelible  track, 
which  generally  reaches  from  the  extremity  of  one  of 
the  wires  to  the  extremity  of  the  other.  In  this  man- 
ner, the  piece  of  glafs  is  very  feldom  broken  by  the 
explofion.  But  Mr  Henley  difcovered  a  very  remark- 
able method  to  increafe  the  effeCl  of  the  explofion  upon 
the  glafs  ;  which  is  by  prefling  with  tveights  that  part 
of  the  glafs  which  lies  between  the  two  wires  (i.  e.  that 
part  over  which  the  Ihock  is  to  pafs).  He  put  firll  a 
thick  piece  of  ivory  upon  the  glafs,  and  placed  upon 
that  ivory  a  weight  at  pleafure,  from  one  quarter  of  aa 
ounce  to  fix  pounds  :  the  glafs  in  this  manner  is  gener- 
ally broken  by  the  explofion  into  inniunerable  frag- 
ments, and  fome  of  it  is  abfolutely  reduced  into 
an  impalpable  powder.  If  the  glals  is  very  thick, 
and  refifts  the  force  of  the  explofion,  fo  as  not  to  be 
broken  by  it,  it  will  be  found  marked  with  the  molt 
lively  prifmatic  colours,  which  are  thought  to  be  oc- 
cafioned  by  very  thin  laminse  of  the  glafs,  in  part  le- 
parated  from  it  by  the  ftiock.  The  weight  laid  upon 
the  glafs  is  always  ftiook  by  the  explofion,  and  fome- 
times it  is  thrown  quite  off  from  the  ivory.  This  ex- 
periment may  be  moft  conveniently  made  with  the  uni- 
verfal difcharger. 

Exper.  2. — Place  the  extremities  of  two  wires,  one 
above  and  the  other  below  a  card,  fo  as  to  be  about  an 
inch  diflance  from  each  other,  taking  cai-e  that  the 
card  be  kept  fteady.  Then,  make  the  charge  of  a 
Leyden  phial  pafs  from  one  wire  to  the  other,  and  it 
will  be  found,  that  a  luminous  track  will  pafs  from  the 
end  of  that  wire  which  is  connefted  with  the  pofitive 
furface  of  the  phial,  to  the  extremity  of  the  other 
wire,  where  a  hole  will  be  perforated  through  the 
card. 

This  experiment,  to  which  we  (hall  have  occafion 
to  refer  hereafter,  is  by  Mr  Lullin  of  Geneva. 

Mr  Symmer  made  fome  experiments  on  the  perfora- 
tion of  paper,  which  we  ihall  mention  here,  as  on  them 
he  grounded  a  principal  argument  in  favour  of  that 
theory  which  he  adopted,  and  of  which  we  (hall  give 
an  account  hereafter. 

Exper.  3. — A  piece  of  paper  covered  on  one  fide 
with  Dutch  gilding,  and  which  had  been  left  acciden- 
tally between  two  leaves  in  a  quire  of  paper,  in  which 
a  former  experiment  had  been  made,  was  found  to  have 
the  impreflion  of  t^vo  ftrokes  upon  it,  about  a  quarter 
of  an  inch  from  each  other  ;  the  gilding  was  ftripped 
off,  and  the  paper  left  bare  for  a  little  fpace  in  both 
places.  In  the  centre  of  one  of  thefe  places  was  a  lit- 
tle 
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(s)  Inftead  of  the  card,  a  piece  of  baked  wood  may  be  cut  in  that  ftiape,  and  painted  over  with  lamp-black 
and  oil ;  which  will  anfwer  better  than  the  card,  it  being  much  more  fteady,  and  not  fo  liable  to  attract 
moifture. 
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Priiiciplesoftle  round  liole,  in  the  other  only  an  indenture  or  im- 
Eitaiicity  niefl"ion,  fuch  as  tnijlht  have  been  made  with  the  point 
,  •    or  a  ooQK.ni. 
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ment.  Exper,  4. — In   the  middle   of  a  paper  book,  of  the 

'-  V  '  thicknels  of  a  quire,  Mr  Symmer  put  a  Hip  of  tinfoil  ; 
and  in  another  of  the  fame  thicknefs,  he  put  two  flips 
of  the  fame  fort  of  foil,  including  the  two  middle  leaves 
of  the  book  between  them.  On  palTmg  the  explolion 
through  the  two  different  books,  the  following  effefts 
were  produced.  In  the  firll,  the  leaves  on  each  fide 
of  the  tinfoil  were  pierced,  while  the  foil  itfelf  remain- 
ed unpierced  ;  but  at  the  lame  time,  it  might  be  per- 
ceived that  an  imprelTion  had  been  made  on  each  of  its 
furfaces,  at  a  little  dillance  from  one  another ;  and 
fuch  imprelFions  were  llill  more  vifible  on  the  paper, 
and  might  be  traced,  as  pointing  different  ways.  In 
the  fecond,  all  the  leaves  of  the  book  were  pierced, 
excepting  the  t^vo  that  ^vere  included  between  the 
flips  of  tinfoil ;  and  in  thefe  two,  inllead  of  holes,  the 
two  impreffions  in  contrary  direftions,  were  vifible. 

The  follo\ving  experiment  (hows  how  eafily  fo  hard  a 
fubllance  as  glais,  may  be  pierced  by  the  elcdric  fpark. 
It  is  thus  related  by  Mr  Cavallo. 

Exper.  5. — Let  a  glafs  tube  of  any  diameter,  and 
about  five  or  fix  inches  in  length,  be  clofed  hermetical- 
ly, or  by  means  of  fealing-wax,  at  one  end,  and  fill 
about  half  of  it  ^vith  olive  oil  j  then  flop  the  aperture 
of  it  ivith  a  cork,  and  let  a  wire  pafs  through  the 
cork,  and  come  fo  far  within  the  tube,  as  to  have  its 
extremity  below  the  furface  of  the  oil.  This  end  of 
of  the  wire  muft  touch  the  furface  of  the  glafs,  for 
^•hich  purpofe  it  muft  be  bent  nearly  at  right  angles, 
^vhich  may  be  eafily  done  before  the  cork  is  put  upon 
the  tube.  Things  being  thus  prepared,  bend  into  a  ring 
the  other  extremity  of  the  wire,  and  fufpend  it,  with 
the  tube  hanging  to  it,  to  the  wire  at  the  end  of  the 
condudlor.  Then  work  the  machine,  and  bring  the 
knuckle  of  a  finger  or  the  knob  of  a  wire  near  the  out- 
fide  of  the  tube,  juft  oppofite  to  the  extremity  of  the 
wire  ;  the  confequence  of  which  will  be,  that  a  fpark 
will  happen  between  the  wire  and  the  knuckle,  which 
makes  a  hole  through  the  glafs. — By  turning  the  wire 
about,  or  raifing  and  lowering  it,  many  holes  may  be 
fucceflively  made  in  the  fame  tube,  after  the  manner 
above  defcribed. 

Exper.  6. — Roll  up  a  piece  of  foft  tobacco-pipe  clay 
m  a  fmall  cylinder,  and  infert  in  it  two  wires,  fo  that 
their  end*  without  the  clay  may  be  about  a  fifth  part  of 
an  inch  from  one  another.  If  a  (hock  be  fent  through 
this  clay,  by  conneding  one  of  the  wires  with  the  out- 
fide  of  a  charged  jar,'and  the  other  with  the  infide,  it 
will  be  inflated  by  the  (hock,  i.  e.  by  the  fpark,  that 
paffes  between  the  two  xvires,  and,  after  the  explofion, 
will  appear  fwelled  in  the  middle.  If  the  fliock  fent 
through  it  is  too  ftrong,  and  the  clay  not  very  moift,  it 
will  be  broken  by  the  explofion,  and  its  fragments  fcat- 
tered  in  every  direflion.  To  make  this  experiment  with 
a  little  variation,  take  a  piece  of  the  tube  of  a  tobac- 
co-pipe, about  one  inch  long,  and  fill  its  bore  with 
moirt  clay  ;  then  infert  in  it  tivo  wires,  as  in  the  above 
rolled  clay  ;  and  fend  a  (hock  through  it.  This  tube 
will  not  fail  to  burft  by  the  force  of  the  explofion,  and 
its  fragments  will  be  fcattered  about  to  a  great  diftance. 
If,  inftead  of  clay,  the  above-mentioned  tube  of  the 
tobacco  pipe,  or  a  glafs  tube  (which  will   anfwer  as 
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well),  be  filled  with  any  other  fubftance,  either  elc(flric  Principles  of 
or  non-ele6lric,  inferior  to  metal,  on  making  the  diT-  Elcaricity 
charge,  it  will   be   broken  in   pieces  with    nearly   the  '"""'»".'' 
fame  force.     This  experiment  is   the  invention  of  Mr    ^11^'^' 
Lane,  F.  R.  S.  1-    "^j 

Exper.  7. —  Place  within  a  common  drinking-glafs, 
nearly  full  of  water,  two  knobbed  wires,  bent  in  (iich  a 
manner,  as  that  their  knobs  may  be  within  a  little 
diftance  of  each  other  in  the  water.  Conneft  one  of 
thefe  vnres  ^vith  the  outfide  coating  of  a  pretty  large 
jar,  and  touch  the  other  v\'ire  with  the  knob  of  it  ;  on 
making  the  difcharge,  the  explofion  which  muft  pafs 
through  the  water  between  the  two  knobs,  will  di(perfe 
the  water,  and  break  the  glafs  with  a  fufprifing  vio- 
lence.    This  experiment  requires  great  caution. 

Sig.  Beccaria  contrived  a  fmall  mortar,  into  which  a 
drop  of  water  ivas  put,  between  the  extremities  of  two 
wires  which  went  through  the  fides  of  the  mortar,  and 
a  wooden  ball  was  applied  over  the  drop  jof  water  j 
then  a  charged  jar  being  difcharged  through  the  wires 
of  the  mortar,  and  confequently  through  the  drop  of 
water,  rarefied  the  latter,  and  drove  the  ball  out  with 
confiderable  force.  Mr  Lullin  produced  a  greater 
effed  by  making  the  difcharge  through  oil  inftead  of 
water. 

Chap.  IX.  0/  the  Methods  of  eftimathig  the  De- 
gree of  Accumulated  Eleclricity  in  Jars  and  Bat' 
teries. 

The  only  method  of  afcertaining  the  charge  of  a  ijt 
Leyden  phial  or  of  a  battery,  which  we  have  hitlierto 
mentioned,  is  that  of  obferving  the  repulfive  force  of 
the  charge  on  the  ball  of  Henly's  quadjrant  electrome- 
ter. But  it  was  found  {Viae  122)  that  this  was  not 
always  a  juft  criterion  of  the  amount  of  the  charge  ; 
as,  even  when  the  jar  was  infulated,  and  confequently 
could  receive  no  charge,  the  index  of  the  eledtrometer 
ftill  rofe  as  high  as  if  the  jar  was  fully  charged.  We 
(hall  now  proceed  to  defcribe  two  methods,  which,  par- 
ticularly the  laft,  are  much  lefs  hable  to  error.  The 
firft  depends  on  the  following  principle. 

The  dijiance  of  the  hall  of  a  difcharging  rod  from  the      198 
knob  of  a  charged  phial  or  holler y  neceffary  to  produce 
an  explofon,   will  be  greater  in  proportion  to  the  degree 
of  accumulated  eleElricity  which  the  jar  or  battery  has 
received, 

Exper. — Take  a  Leyden  phial,  into  the  knob  of 
which  is  fixed  a  quadrant  eleflrometer ;  communicate 
to  it  a  fmall  charge,  fo  that  the  index  of  the  eleftrome- 
ter  may  point,  we  (hall  fuppofe,  at  10°.  In  making 
the  difcharge,  it  wiU  be  found  neceffary  to  bring  the 
ball  of  the  difcharging  rod  almoft  in  contaft  with  the 
knob  of  the  jnr.  Now  charge  the  jar  to  20°,  and  it 
will  be  found  that  the  explofion  will  take  place,  when 
the  ball  of  the  dilcharging  rod  is  at  a  greater  diftance 
from  the  knob  of  the  jar,  than  before ;  and  thus,  by- 
repeating  the  experiment  with  greater  charges,  it  will 
be  obferved,  that  the  diftance  neceffary  to  produce  an 
explofion  will  increafe  nearly  in  proportion  to  the 
charge. 

On  this  principle   Mr  Lane  conftrufted  an  eledro-L^,  g'^pij.^ 
meter,  which  has  been   found   extremely  ufeful,  when  uoineter. 
it  was  required  to  difcharge  a  jar  or  battery  a  number 
of  times  fucccffively,  with  the  fame  charge.     This  in- 
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PrincipIes"of  ftruinent   has   been  called  Mr    Lane's  dtfcharging  elcc- 
Eleadcity  iromeler. 

The  principal  part  of  it  confifted  originally  of  a  brafs 
ball  about  an  inch  and  a  half  in  diameter,  fcrewed  to  a 
'  graduated  brafs  rod,  and  adapted  to  a  proper  frame,  fo 
tlK".t  it  might  be  fet  at  any  required  dillance  from  the 
prime  condudlor  of  the  knob  of  a  Leyden  phial.  The 
chief  ufe  of  this  inftrument  is  to  allow  ajar  to  difcharge 
fpontaneoully  through  any  proper  circuit,  \vithout  em- 
ploying a  difcharging  rod,  or  moving  any  part  of  the 
apparatus,  and  alfo  to  produce  fucceffive  explofions 
nearly  of  the  fame  flrength,  as  obferved  above.  If,  for 
example,  the  brafs  ball  be  placed  at  the  diftance  of 
about  half  an  inch  from  the  prime  conduftor,  and  a 
Leyden  phial  be  fo  lituated  as  to  have  its  knob  in  con- 
taft  with  the  prime  conduiSlor,  while  its  outfide  coat- 
ing communicates  with  the  ball  of  the  eleftromcter,  it 
is  evident  that  the  communication  between  the  outfide 
and  infide  of  the  jar,  is  interrupted  only  bet^veen  the 
prime  conduftor  and  the  brafs  ball,  ^vhich  are  half  an 
inch  afunder  ;  therefore,  in  charging  the  jar,  when  the 
charge  is  become  fo  high  as  to  flrike  through  half  an 
inch  of  air,  the  jar  will  difcharge  Ipontaneoully,  and  by 
keeping  the  brafs  ball  at  the  fame  dillance  from  the 
prime  conduflor,  and  charging  the  jar  iuccelTively,  the 
ihocks  will  be  nearly  of  the  fame  ftrength. 

An  eledrometer  of  this  kind,  though  not  exaftly  like 
the  original  one,  is  now  commonly  ufed  by  the  prac- 
titioners of  medical  eleftricity,  and  is  delineated  in 
fig.  67.  of  Plate  CLXXXIX.  It  confifts  of  a  glafs 
arm  D,  which  proceeds  from  th«  wire  of  the  jar  F,  and 
to  the  extremity  E  of  which  a  fpring  focket  is  cement- 
ed, through  which  a  wire  palTes,  which  is  furniflied 
with  a  knob  B,  towards  the  knob  A  of  the  jar,  and 
ivith  an  open  ring  C  at  its  other  extremity.  Now,  as 
this  wire  may  be  ilid  backwards  and  forwards,  the  knob  B 
may  be  put  at  any  required  dillance  from  the  knob  A,  as 
far  as  the  conllrufllon  of  the  inftrument  will  allow. 
The  wire  BC  is  generally  marked  with  divifions  which 
fliew  the  diftance  of  the  two  knobs,  when  the  wire  is 
fo  fituated,  as  that  the  required  divifion  coincides  mth 
the  edge  of  the  fpring  focket ;  as,  for  inftance,  one. 
tenth,  or  one  quarter  of  an  inch,  &c.  When  the  jar 
F  is  fet  againft  the  prime  condudlor  G,  as  reprefentcd 
in  the  figure,  fuppofe  that  the  ball  B  is  fet  at  the 
diftance  of  one-tenth  of  an  inch  from  the  ball  A,  and 
that  a  ^vire  be  fixed  from  the  eleftrometer's  ring  to  the 
outfide  coating  of  the  jar,  as  ftiewn  by  the  dotted  line 
CK  ;  then,  -when  the  machine  is  put  in  motion,  the 
difcharge  of  the  jar,  as  foon  as  this  becomes  fufhciently 
charged,  will  be  made  between  the  knobs  AB,  and 
through  the  wire  CK  ;  and  it  is  evident  that  thefe  dif- 
charges  will  be  of  the  fame  ftrength,  as  long  as  the  di- 
ftance between  AB  remains  the  fame. 

This  inftrument  is  fubjeft  to  the  following  inconve- 
nience, viz.  that  the  force  of  the  explofion,  after  a  time, 
roughens  the  furface  of  the  brafs  ball,  and  thus,  for  a 
reafon  to  be  explained  hereafter,  the  inftrument  is  ufe- 
lefs,  unlefs  the  polifti  of  the  ball  be  again  renewed.  It 
is  alfo  found  that  this  inftrument  is  not  accurate  in 
flrewing  the  exaft  charge  of  a  jar. 

The  charge  of  a  jar  or  battery  may  be  mojl  occur ale- 
ly  determined  hij  the  weight  which  the  repiiljive  force  of 
the  accumulated  eleBricinj  is  ahie  to  raife. 

.Upon  this  principle  Mr  Brooke  of  Norwich  conftruft- 
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ed  a  very  valuable  ele£lrometer,  of  which  he  has  r5ivenPrinci|)]csof 
a  long  and  accurate  account  in  his  Mifcellaneous  Expe-  Elecflricity 
riments. 

Our  limits  will  not  permit  us  to  copy  this  long  de- 
fcription,  for  which  we  muft  therefore  refer  our  readers  '— — v  '  ■' 
to  Mr  Brooke's  ivork.  We  have,  however,  the  lels 
reafon  to  regret  this  omiflion,  becaufe  ive  fliall  prefent- 
iy  defcribe  an  inftrument  invented  by  the  late  Profefllir 
Robifon,  which  appears  to  us  fuperior  to  Mr  Brooke's 
both  in  llmplicity  and  utility. 

Mr  G.  Adams  has  defcril^ed  an  elcflrometer  very 
fimilar  in  principle  to  that  of  Mr  Brooke,  and  we  Ihall 
here  copy  his  defcription.  ,51 

"  Fig.  68.  and  69.  reprefent  an  e1e«5lrometer,  near- Eledrome. 
ly  fimilar  to  that  contrived  by  Mr  Brooke.  The  tu  o  ^"  fiiinl»r 
inftruments  are  fometimes  combined  in  one,  or  ufed  fe- 
parately,  as  in  thefe  figures.  The  arms  FH_/";f,  fi^.  69. 
when  in  ufe,  are  to  be  placed  as  much  as  pofllble  out 
of  the  atmofphere  of  a  jar,  battery,  prime  condudor, 
&c.  The  arm  FH  and  the  ball  K  are  made  of  cop- 
per, and  as  light  as  poflible.  The  divifions  on  the  arm 
FH  are  each  of  them  exaftly  a  grain.  They  are  as- 
certained at  firft  by  placing  gi'aiu  weights  on  a  brafs 
ball  which  is  within  the  ball  L,  (this  ball  is  an  exaft 
counterbalance  to  the  arm  FH  and  the  bail  K  when 
the  fmall  Aide  r  is  at  the  firft  di\'ifion)  and  then  re- 
moving the  Aide  r,  till  it,  together  with  the  ball  K, 
counterbalances  the  ball  L  and  the  weight  laid  on  it. 

A,  fig.  69,  is  a  dial-plate,  divided  into  90  equal 
parts.  The  index  of  this  plate  is  carried  once  round, 
when  the  arm  BC  has  moved  through  90  degrees,  or 
a  quarter  of  a  circle.  That  motion  is  given  to  the  in- 
dex by  the  repulfive  power  of  the  charge  adllng  between 
the  ball  D  and  the  ball  B. 

The  arm  BC  being  repelled,  fliews  when  the  charge 
is  increafing,  and  the  arm  FH  Ihews  what  this  repulfive 
power  is  between  tivo  balls  of  this  fize  in  grains,  ac- 
cording to  the  number  the  weight  veils  at  when  lifted 
up  by  the  repulfive  power  of  the  charge  :  at  the  fame 
time  the  arm  BC  points  out  the  number  of  degrees  to 
ivhich  the  ball  B  is  repelled  ;  fo  that  by  repeated  trials, 
the  number  of  degrees  anfwering  to  a  given  number  of 
grains,  mav  be  alcertained,  and  a  table  formed  from 
thefe  experiments,  by  which  means  the  eleftrometer, 
fig.  69.  may  be  ufed  without  that  of  fig.  68. 

Mr  Brooke  thinks  that  no  glafs,  charged  (as  we  call 
it)  with  eleftricity,  will  bear  a  greater  force,  than  that 
whofe  repulfive  power,  between  two  balls  of  the  fize  he 
ufed,  is  equal  to  fixty  grains  ;  that  in  very  few  inftances 
it  ^vill  ftand  fixty  grains  weight  ;  and  he  thinks  it  ha- 
zardous to  go  more  than  45  grains. 

Hence,  by  knowing  the  quantity  of  coated  furface, 
and  the  diameter  of  the  balls,  we  may  be  enabled  to  fay, 
fo  much  coated  furface,  with  a  repulfion  between  balls 
of  fo  many  grains,  will  melt  a  wire  of  fuch  a  fize,  or 
kill  fuch  an  animal,  &.c. 

Mr  Brooke  thinks,  that  he  is  not  acquainted  v;ith  all 
the  advantages  of  his  eleftrometer ;  but  that  it  is 
clear,  it  fpeaks  a  language  which  may  be  univerfally 
underftood,  which  no  other  WiA  do  j  for  though  other 
eleftrometers  will  Ihew  whether  a  charge  is  greater  or 
lefs,  by  an  index  being  repelled  to  greater  or  fmaller 
diftances,  or  by  the  charge  exploding  at  different  di- 
ftances,  yet  the  power  of  the  charge  is  by  no  means 
afcertained  ;  but  this  eleftrometer  Ihews  the  force  of 
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Principles ofthe  repulfive  power  in  grains ;  and  die  accuracy  of  the 

Zleiflricitv  inflrument  is  eaiily  proved,  by  placing  ihe  weights  on 

illulbiitfd  j_]^g  internal  ball,   and    feeint;  that   they  coincide  with 

mcnt.     '^"^  divilions  on  the  arm  FH,  when  the  ilide  is  removed 

'  to  them. 

Witli  his  cleftromcter,  Mr  Brooke,  made  a  (et  of  ex- 
periments, with  a  view  to  determine  exactly  the   force 
of  batteries  of  an  inferior  power,  in  melting  fine  metal- 
lic wires  of  different  kinds.     Tlie  following  is  the  fub- 
on  the  fort  elf  ance  of  thefe  experiments. 

of  batteries  j  _  With  a  battery  of  nine  bottles,  containing  about 
1 6  fquare  feet  of  coated  furface,  and  charged  to  32 
grains  of  repuWion,  a  iliock  was  eleven  times  lent 
through  a  piece  of  llecl  wire  twelve  inches  long  and 
xl^th  of  an  inch  thick  ■,  the  wire  was  lliortened  an 
inch  and  a  half,  being  then  about  ten  inches  and  a 
half  long  ;  by  a  twelfth  iliock,  the  wire  was  melted  to 
pieces. 

2.  A  iliock  from  the  fame  nine  bottles  charged  to 
the  fame  degree  of  repulfion,  being  fent  through  a 
piece  of  fteel  wire,  I  2  inches  long  and  tto^^  of  an 
inch  thick,  the  firll  time  melted  the  whole  of  it  into 
fmall  globules. 

3.  A  fliock  from  the  fame  nine  bottles  charged  to 
the  fame  degree,  being  fent  through  a  piece  of  Lrafi 
wire  twelve  inches  long  and  xToth  of  .an  inch  thick, 
melted  the  whole  of  it,  with  much  fmoke,  referabling 
that  from  gunpowder  ;  but  the  metallic  part  formed  it- 
felf,  in  cooling,  chiefly  into  concave  hemifpherical 
figures  of  various  fizes. 

4.  A  (hock  from  only  eight  of  the  bottles  charged  to 
the  fame  degree,  did  but  jull  melt  twelve  inches  of  fteel 
ivire  x-'-^th  of  an  inch  thick,  fo  as  to  fall  into  feveral 
pieces ;  thefe  pieces  in  cooling  formed  themfelves  into 
oblong  lumps,  joining  themfelves  to  each  other  by  a 
very  fmall  part  of  the  wire  between  each  lump  %vhich 
was  not  melted  enough  to  feparate,  but  appeared  Hke 
oblong  beads  on  a  thread  at  different  diftances. 

5.  A  Ihock  from  the  fame  eight  bottles,  charged  to 
the  fame  degree,  fo  perfedly  heated  twelve  inclies  of 
/to/s  wire  about  tto'^^'  of  ^"  i"'^!'  i"  diameter,  as  to 
melt  it,  or  at  lealf  foften  it  fo  far  as  to  make  it  fall 
down  by  its  own  weight,  from  the  forceps  by  ivhich  it 
was  held  at  each  end,  upon  a  {heet  of  paper  placed  be- 
lovrto  catch  it,  and  when  it  fell  down  it  was  fo  per- 
feiilly  flexible  that,  by  falling  it  formed  itfelf  into  a  ver- 
micular (liape,  and  remained  entire  its  whole  length, 
which  ivhen  it  was  ])ut  into  the  forceps  was  about 
1  2  inches  :  but  after  the  fliock  was  pafled  through  it, 
it  fagged  fo  much  as  to  be  ftretched  by  its  oivn  ^veight 
to  almoft  fifteen  inches,  and  by  falling  on  the  paper  it 
was  flattened  throughout  its  ivhole  length  fo  much,  that 
Tvhen  it  was  examined  by  a  magnifier  of  half  an  inch 
focus,  it  appeared  five  or  fix  times  as  broad  as  it  was 
thick. 

6.  A  fhock  from  nine  bottles  charged  only  twenty 
grains,  was  fent  through  a  piece  of  fteel  wire,  of  the 
fame  length  and  diameter  as  in  the  former  experiments, 
and  heated  it  fulHciently  to  melt  it,  fo  that  it  feparated 
m  feveral  places ;  and  the  pieces  were  formed  into 
beads  ftrung  as  in  experiment  4. 

7.  A  fliock  from  the  fame  nine  bottles  charged  to 
t\venty  grains  was  fent  through  ten  inches  of  brais  ^vire 
xToth  of  an  inch  diameter  ;  the  wire  was  heated  red 
hot  fo  as  to  render  it  very  flexible,  but  it  did  not  fepa- 
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of  an  inch. 

8.  A  Ihock  from  the  fame  nine  bottles  charged  to 
the  kirae  degree,  being  fent  a  fccond  time  through  the 
lall  piece  of  wire,  melted  it  afunder  in  feveral  ])!aces. 

9.  A  Ihock  from  nine  bottles  charged  to  30  grains, 
fent  through  twelve  inches  of  brals  wire  tto''>  °f  •>" 
inch  in  diameter,  afled  on  it  nearly  as  in  exijcriment  5, 
except  that  it  was  feparated  in  two  places,  and  the 
pieces  when  joined  meafured  about  fixtcen  inches  and  a 
half  long ;  it  was  pcrfeiflly  flattened  by  its  iall  on  the 
paper  as  before. 

10.  A  Ihock  from  nine  bottles  charged  to  30  grains, 
being  fent  through  eight  inches  and  a  half  of  brafs 
wire  of  the  fame  diameter,  ivholly  difperfed  it  in  fmoke,. 
and  left  nothing  remaining  to  fall  on  the  Ihect  of  paper 
placed  below  it. 

11.  A  (hock  from  twelve  bottles  charged  to  20 
grains  fent  through  ten  inches  of  tieel  wire,  I'^^th  of 
an  inch  in  diameter,  made  it  red  hot,  but  did  not  melt 
it. 

I  2.  A  fecond  charge,  the  fame  as  the  laft,  being 
fent  through  the  fame  piece  of  wire,  heated  it  red  hot 
as  before,  but  did  not  caufc  it  to  Icparate  ;  the  wire 
was  now,  however,  ihortened  five-fixteenths  of  an  inch. 

13.  A  fliock  from  the  fame  twelve  bottles  charged 
to  25  grains,  being  fent  through  the  lame  piece  of 
wire,  partly  melted  it  into  feveral  pieces,  and  produced 
many  globules  of  oxidated  metal. 

14.  With  I  ^  bottles  charged  to  25  grains,  .t  fhock 
was  fent  through  ten  inches  of  fteel  ivire  -i4^th  of  an 
inch  in  diameter,  which  melted  it  at  the  firft  time,  and 
dilperfed  a  great  part  of  it  about  the  room. 

15.  A  Ihock  from  the  fame  15  bottles  charged  to 
2D  grains,  juft  melted  ten  inches  of  fteel  wire  of  the 
fame  diameter  as  before,  fo  as  to  caufe  it  to  run  into 
feveral  beautiful  globules,  nearly  as  in  experiment  13. 

16.  A  fliock  of  15  bottles  charged  to  15  grains,  be- 
ing fent  through  ten  inches  of  Heel  wire  of  the  fame 
diameter  as  the  Iall,  made  the  wire  barely  red-hot  ;  but 
Ihortened  it  one-tenth  of  an  inch. 

I  7.  The  laft  piece  of  wire  having  received  a  fliock 
from  15  bottles  charged  t»-I2  and  a  half  grains,  was 
not  made  red-hot. 

iS.  A  Ihock  from  the   fame  15  bottles,  charged  to 
25  grains,   was   fent  through  the  fame  piece  of  ivire,. 
and  feemingly  tore  the  wire  into  fplinters. 

19.  Four  bottles  charged  to   30  grains,  juft  melted* 
three  inches  of  fteel  wire  TToth  of  an  inch  in  diameter, 
fo  as  to  make  it  fall  into  pieces. 

20.  Five  bottles  charged  to  25  grains,  melted  three 
inches  of  fuch  wire  as  the  laft  into  large  beautiful  glo- 
bules. 

21.  With  eight  bottles  charged  to  15  grains,  thrqp 
inches  of  fteel  wire,  TT^'h  of  an  inch  in  diameter,  were 
melted  as  in  the  laft  experiment  ;  indeed  the  appear- 
ance and  eflfeA  were  fo  nearly  alike  in  both  cafes,  that 
the  metal  after  both  experiments  might  have  been  faid 
to  be  the  lame. 

2  2.  The  force  of  ten  bottles  charged  twelve  grains 
and  a  half  rather  exceeded  experiment  19,  but  fcarcaly 
came  up  to  experiments  20  and  21. 

23.  Sufpeifling  fomething  wrong  in  experiment  19, 
Mr  Brooke  found,  that  though  his  bottles  hitherto 
were   as>  nearly  of  the  fame   iiae  as  he  could  procure 

them-. 
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Principlfsofthem,  yet  Tome  of  them  were  a  little  larger  than  others, 

Min"^  "'"I  ''"'^'  "'^''^''  "^5  '^^^  '^^^^  ■"  experiment  19,  one  of  the 

bv  exceri'    ^°^^  "  ''^  fmaller  than  the  other  three  ;  fo   that  he  re- 

oient.      peated  the  experiment  with  four  bottles  more  equal  in 

^       V  I  -'  flze,  charging  them  to  30  grains,  and  the  fufion  was  as 

perfeft  as  in  any. 

24.  A  charge  to  30  grains,  with  the  lad  eight  bot- 
tles, beautifully  melted  fix  inches  of  fteel  wire  xT^th  of 
an  inch  in  diameter. 

25.  A  fhock  from  two  bottles  charged  to  45  grains, 
was  fent  through  one  inch  of  fteel  wirie,  of  the  fame  dia- 
meter as  the  laft,  but  only  changed  its  colour. 

26.  With  three  bottles  charged  to  40  grains,  a  (hock, 
fent  through  one  inch  and  a  half  of  fteel  I'rire  of  the 
above  diameter,  difperfed  it  all  about  the  room. 

27.  Mr  Brooke  confidering  that  a  fteel  wire  of  -rjo^th 
of  an  inch  in  diameter,  contains  nearly  twice  the  quan- 
tity of  metal  which  is  contained  in  the  fame  length  of 
wire  of  TToth  of  an  inch  in  diameter,  took  three  inches 
of  the  former,  and  fent  through  it  a  ftiock  from  ten 
bottles,  charged  to  25  grains.  This  (hock  melted  it 
juft  as  the  fhock  from  five  bottles  did  in  experiment  20. 

28.  With  20  bottles  charged  to  1 2  grains  and  a 
half.  Tie  melted  three  inches  of  fteel  wire  of  -rg^oth  of 
an  inch  in  diameter,  exaclly  as  in  the  foregoing  experi- 
ment. 

29.  As  a  fteel  wire  of  -^th  of  an  inch  diameter  con- 
tains nearly  twice  the  quantity  of  metal  in  the  fame 
length,  as  is  contained  in  a  fteel  wire  of  -rjoth,  or  four 
rimes  the  quantity  contained  in  a  fteel  wire  of  tto^Ii 
of  an  inch  diameter ;  it  might  from  the  foregoing  ex- 
periments be  expefted,  that  20  bottles  charged  to  25 
grains  would  melt  three  inches  of  fteel  wire  of  -j^th  of 
an  inch  in  diameter  :  but  on  a  great  many  trials  he 
could  not  procure  20  bottles  which  would  bear  the 
difcharge  when  charged  to  25  grains  •,  for  at  the  dif- 
charge,  there  was  always  one  or  more  bottles  broken 

•;  or  perforated.     He  was  now  reduced  to  the  necelTity  of 

'  being  content  with  bottles  of  any  fize,  that  would  bear 

i  the  required  charge  of  from  one  to  three  gallons  each, 

or  that  contained  from  150  to  3  00  or  more  fquare 
inches  of  coated  furface  each,  but  all  in  vain.  The 
only  refource  left  him,  as  he  was  not  near  a  glafshoufe, 
was  to  increafe  the  quantity  of  lurface  and  not  to 
charge  fo  high  and  to  proportion  the  one  to  the  other  : 
it  was  therefore  refolved  to  adopt  a  third  expedient,  i.e. 
inftead  of  employing  about  36  fquare  feet  of  coating, 
he  added  a  third,  or  twelve  feet,  which  made  it  in  all 
48  feet ;  and  inftead  of  charging  to  25  grains,  or  rather 
24  for  the  fake  of  a  more  eafy  divifion  by  three,  he 
annulled  one-third  of  the  charge,  leaving  fixteen  grains, 
and  thus  he  fucceeded  perfeftly  well ;  for  by  48  feet  of 
^coated  furface  charged  to  16  grains,  three  inches  of 
fteel  wire  ^th  of  an  inch  in  diameter  were  as  curioudy 
melted  as  in  any  of  the  former  experiments. 

Thefe  bottles,  thus  broken  in  large  difcharges,  feem 
always  to  break  or  to  be  perforated  nearly  in  the  tliin- 
neft,  but  never  in  the  thickeft  place,  which  fbows  the 
necelTity  of  the  glafs  being  of  a  confiderable  thicknefs. 

30.  As  in  experiments  19.  and  20.  where  the  coated 
furface  in  the  former  is  but  half  the  quantity  of  that  in 
the  latter,  and  the  former  is  charged  to  30,  and  the 
latter  to  1 5  grains,  to  know  how  high  48  feet  of  coat- 
ing muli  be  charged  to  produce  the  fame  effeft  exaft- 
Jy  :  and  as  the  coating  in  four  bottles,  conCfting  of  a 
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little  more  than  fix  feet  and  a  half,  is  contained  in  48  Principles  of 
feet  a   little  more  than  feven   times  ;    fo   Mr  Brooke  i-lt.(flricity 
tried,  by  charging  48   feet  only  to  a  little  more   than  '  '"'"^'™ 
four  grains,   or  only  about  one-feventh  part  fo  high,  as 
four  times  feven  is  28  j  that  is,  but  two  lefs  than  30  :  ' 
and  this  had  cxadlly  the  fame  efieiil  on  the  wire,  which 
was  TToth   of  an  inch  in  diameter,   and  three  inches 
long,  as  it  had  upon  the  former. 

3 1 .  As  the  laft  experiment  agreed  fo  exaftly  with 
experiments  1 9.  and  20.  the  next  thing  tried  was  to  fee 
the  efteift  of  48  feet  of  coated  furface  charged  to  a  little 
more  than  four  grains  upon  fix  inches  of  fteel  wire,  the 
fize  of  the  laft  ;  this  was  made  very  faintly  red. 

3  2.  By  a  repetition  of  the  laft  experiment,  with  the 
fame  length  of  the  fame  wire,  to  fee  how  often  the  fame 
charge  might  be  fent  through  it  without  melting  it, 
and  to  obferve  the  appearance  of  the  wire  after  each 
(hock,  he  found  that  by  the  eighth  (hock  it  ^vas  melted 
into  feveral  pieces.  After  the  firft  (hock,  the  rediiefs 
produced  became  lefs  every  time,  even  the  laft  time, 
when  it  was  feparated.  By  the  firft  (hock,  though 
made  little  more  than  fairly  red,  the  wire  became  fo 
flexible,  that  by  a  fmall  addition  to  its  ov\ti  weight,  it 
feemed  to  become  almoft  perfeftly  ftraight  when  cool- 
ed :  at  about  the  third  or  fourth  (hock  it  began  to  af- 
fume  a  zig-zag  appearance  ;  after  the  fixth  ftiock  the 
furface  of  it  appeared  rough  ;  after  the  feventh  ftiock 
the  furface  was  very  roughly  fcorified  or  fcaly  ;  and 
fome  of  the  fcales  had  fallen  upon  a  piece  of  white  pa- 
per placed  at  about  half  an  inch  diftance  below  it. 
The  eighth  ftiock  melted  it  in  three  places ;  and  at 
thefe  places  where  the  angles  appeared  the  (harpeft  or 
moft  acute,  a  great  number  of  the  fcales  w'ere  driven 
off  about  the  paper,  and  appeared  as  in  experiment  1 8  j 
fome  of  them  were  almoft  one-tenth  of  an  inch  long, 
and  fome  of  them  about  a  third  or  fourth  part  of  the 
diameter  of  the  wire  in  breadth,  and  very  thin  ;  after  the 
feventh  (hock  it  was  ftiortened  feven-fixteenths  of  an 
inch  ;  the  wire  was  TToth  of  an  inch  in  diameter. 

33.  Repeating  experiment  31.  again  with  the  fame 
length  of  wire  of  the  fame  diameter,  and  the  fame  bat- 
tery charged  to  the  fame  degree,  in  order  to  obferve 
the  method  of  the  wire  Ihortening,  having  fixed  an  in- 
fulated  gage  parallel  to  it  and  at  the  diftance  of  about 
a  quarter  of  an  inch  from  it  :  after  the  firft  (hock, 
which  made  the  wire  fairly  red,  (holding  it  fixed  at  one 
end,  that  the  ftiortening  might  appear  all  at  the  other, 
which  was  held  fo  that  it  might  either  contraft  or  di- 
late) he  obferved,  that  it  ftiortened  confiderably  as  it 
cooled  ;  repeating  the  (hock,  it  did  the  fame,  and  fo  on 
till  it  was  melted,  which  was  by  the  eighth  ftiock,  as 
before.  At  the  inftant  when  the  (hock  palTed  through 
the  wire,  it  appeared  to  dilate  a  little  ;  and  after  it  was 
at  the  hotteft,  it  gradually  contrafted  after  every  ftroke, 
as  it  cooled,  about  one-fixteenth  of  an  inch  each  time  ; 
the  dilatation  was  fo  very  trifling,  as  to  bear  but  a  very 
fmall  proportion  to  its  contraftion,  and  fometimes  it 
was  doubtful  whether  or  not  it  dilated  at  all  ;  bu:  after 
all  the  obfervations  it  appeared  oftener  to  dilate,  than 
not. 

34.  The  fame  48  feet,  negatively  charged  to  a  little 
more  than  four  grains,  melted  three  inches  of  fteel  wire 
T^^^^th  of  an  inch  in  diameter,  the  fame  as  the  pofilive 
charge  did  in  experiment  30. 

35.  The  fame  battery  of  48  feet   of  coated  furface, 

charged 
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PrinciiVesofcliarged  to  a  lltt'ie  more  than  eight  grains,  melted  three 
Elsftricity  inches  of  Heel  wire,  t^^'^  o^  ^^  '"'^h  '"  diameter. 
This  is  very  nearly  in  proportion  to  experiment  27,  but 
here  the  charge  was  negative,  and  Mr  Brooke  lays  the 
the  fufion  ^vas  the  moll  pleaiing  he  had  hitherto  had  ; 
which  he  attributes  to  the  charge  having  been  proba- 
bly fo  well  adjulled  as  to  be  exadlly  fufficient  to  melt 
the  wire  and  no  more  :  the  heat  remained  for  the 
longert  time,  and  the  fufed  metal  ran  into  the  largell 
globules  -f  probably  the  long  continuance  of  the  heat, 
was  owing  to  the  charge  being  jutl  lutHcient,  and  to  tlie 
fize  of  the  lumps  into  which  the  fuied  metal  was  formed. 

36.  This  was  a  repetition  of  experiment  I.  ^vith 
twelve  inches  of  fteel  wire  tto^'i  °f  ^"  inch  in  diame- 
ter, but  with  this  difference,  that  as  then  only  nine 
bottles  were  employed,  containing  about  fixteen  feet 
of  coated  furface,  charged  to  32  grains,  he  here  uled 
1 8  bottles  containing  about  3  2  fquare  feet  of  coating 
charged  to  only  1 6  grains.  This  was  done  to  oblerve 
the  progefs  of  the  dellrudlion  of  the  wire,  as  in  experi- 
ment 3  2.  as  ^vell  as  to  prove  the  fimilarity  of  the  effecl. 
The  wire  being  the  fame  fize,  fort  of  metal,  and  length, 
as  recited  juft  above  ;  the  firft  (hock  made  it  red-hot 
throughout  its  whole  length  attended  with  fmoke  and 
(ineU,  changed  its  colour  to  a  kind  of  copperilh  hue, 
and  ihortened  it  confiderably  ;  the  fecond  fliock  made 
it  of  a  fine  blue,  but  it  did  not  appear  red,  and  ihortened 
it  more  ;  at  the  third  fliock  it  affumed  a  zig-zag  ap- 
pearance, many  radii  were  very  vifible  at  the  bendings, 
and  the  ^vire  continued  to  (horten  till  the  eleventh 
(hock,  when  one  of  the  bottles  in  the  fecond  row  of  the 
battery  was  (truck  through  ;  the  fraflure  was  covered 
over  mth  common  cement,  and  its  place  fupplied  by 
changing  place  with  one  in  the  third  row,  fuppofing 
the  mended  one  to  be  the  ^veakefl  ;  and  with  the  bat- 
tery in  this  ftate  he  made  the  twelfth  (hock,  which  fe- 
parated  the  wire  as  in  experiment  I.  but  ihortened  it 
only  one  inch. 

37.  A  (hock  from  48  feet  of  coated  furface,  charged 
to  eight  grains,  fent  through  three  inches  of  copper 
wire  TT^th  of  an  inch  in  diameter,  feven  times,  gave 
It  the  zig-zag  appearance,  but  did  not  make  it  much 
fliorter  ;  the  eighth  ihock  feparated  it  at  one  end  dole 
to  the  forceps  which  held  it,  but  it  did  not  appear  to 
be  made  at  all  fenfibly  red-hot,  notirithftanding  it  mail 
have  been  often  fo  at  the  place  where  it  was  melted  ; 
which  fpace  was  fo  very  Imall  as  barely  to  be  percepti- 
ble, like  as  when  a  point  is  fet  upon  any  flat  furface  of 
iron,  and  a  (hock  from  a  pound  phial  fent  through, 
both  the  point  and  flat  furface  where  the  point  relied, 
if  examined  with  a  magnifying  glafs,  will  be  found  to 
have  been  melted,  and  a  fpeck  may  be  feen  ;  but  the 
rednefs  of  the  metal  will  fcarcely  be  vifible. 

38.  A  ihock  from  48  feet,  charged  to  16  grains,  was 
fent  through  fix  Inches  of  lead  wire  -^r^ih  of  an  inch  in 
diameter,  and  melted  it  into  many  pieces. 

39.  A  fliock  from  48  feet,  charged  to  15  grains, 
was  fent  through  fix  inches  of  wire  like  the  lail,  wHiich 
did  not  feparate  it,  but  made  it  fmoke. 

40.  A  fliock  like  the  laft,  was  fent  through  the  fame 
piece  of  wire  a  fecond  time,  and  melted  it  into  feveral 
pieces. 

The  law  by  which  wireg  refift  dellruftion,  in  propor- 
^aon  to  the   diameter  of  the  wire,  does   not  feem  to  be 
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nearly  fo  equable,  in  the  lead  as  in  the  ftcel  wire.     ForPr'nciplcsof 

a    cliarce    of   four  grains,    in  experiment   34.   melted  '^  <=<^'''"^"y 

,  .''  ,  r  >       V      ■  .    1         r  •      1      •       1-  illullraud 

three  niches  01  lead  wire  ^-^Ih    or  an  inch  ni  diame-  j  .  ^.j^pcri- 

ter  ;  but  it  took  a  charge  of  about  three  times  that  mcnt. 
po\ver,  to  dellroy  three  inches  of  lead  wire  fijth  of  an '  v  '  • 
inch  in  diameter  ;  which  is  about  double  the  quantity 
of  metal  in  the  fame  length  as  in  that  of  /(jlh  of  an 
inch  in  diameter.  Thus,  it  is  eafy  to  find  what  differ- 
ent refinance  a  wire  of  any  of  the  preceding  metals, 
of  equal  lize  and  length,  will  make  to  the  elecliical 
llroke. 

The  length  of  the  eleflric  circuit,  in  which  the  dif- 
ferent wires  were  placed,  in  the  foregoing  experiments, 
from  the  iieareil  part  of  the  infide  to  the  nearell  part 
ot  the  outfide  of  the  battery,  exclufive  of  the  length  of 
the  faid  wires,  was  about  eight  feet. 

41.  Two  gentlemen  coming  to  fee  a  piece  of  wire 
melted  by  eleftricity,  Mr  Brooke  proceeded  to  iliew  it 
them,  by  fixing  twelve  inches  of  Heel  wire  TTcth  of 
an  inch  in  diameter,  and  then  (fuppofing  the  elcclro- 
meter,  and  all  other  things  ready  placed),  to  charge  the 
battery,  but  the  eleClrometer  did  not  move  :  neverthe- 
lefs,  he  continued  charging  as  he  fuppofed  ;  but  Hill 
the  eleftrometer  remained  as  it  was,  although  he  had 
been  charging  much  longer  than  would  have  been  ne- 
ceffary,  contrary  to  his  defign,  which  was  to  take  a 
finall  wire,  that  a  fmaller  charge  might  be  luthcient. 
Ha\'Ing  been  charging  a  long  time,  Mr  Brooke  left  off 
to  look  about  the  apparatus,  In  order  to  fee  if  all/5vas 
right  :  as  he  was  looking  he  found  there  was  no  com- 
munication between  the  battery  and  the  electrometer, 
and  he  heard  a  flight  crackling  in  the  battery  which 
convinced  him  that  it  was  charged.  Accordingly  he 
made  the  difcharge,  expetling  nothing  unufual ;  but 
the  wire  was  difperfed  feemlngly  in  a  very  violent  man- 
ner. The  report  was  fo  very  loud  that  their  ears  were 
ftunned,  and  the  flafli  of  light  fo  very  great,  that  Mr 
Brooke's  fight  was  quite  confufed  for  a  iew  leconds.  jo, 

Mr  Cuthbertfon  has  lately  conti  wed  an  ele(!ilrometer,Cuthbcit- 

whlch  pofleffes  all  the  advantages  of  Mr  Brooke's,  add-'°"'~  '^°™- 

ed  to  thofe  of  Lane  and  Henly,  with  ivhich  he  has  in.  1'°""'',^'"- 

„  1  •       1  •  trometer. 

genioully  combined  it. 

This  valuable  inllrument  is  thus  defcribed  by  the  in- 
ventor. 

The  electrometer  is  reprefented  in  Plate  CLXXXIX. 
N°  2.  fig.  70.  GH  Is  a  long  fquare  piece  of  wood,  about 
18  inches  long,  and  fix  inches  broad.  In  which  are  fix- 
ed three  glafs  fupports,  DEF,  mounted  with  brats  balls, 
a  b  c.  Under  the  brafs  ball  a,  is  a  long  brafs  hook  ;  the 
ball  c  is  made  of  two  hemlfpheres,  the  under  one  being 
fixed  to  the  brafs  mounting,  and  the  upper  turned  vnth 
a  groove  to  (hut  upon  it,  (o  that  It  can  be  taken  off  at 
pleafure.  The  ball  b  has  a  bralstube  fixed  to  it,  about 
three  inches  long,  cemented  on  to  the  top  of  F ;  and  the 
fame  ball  has  a  hole  at  the  top,  of  about  one-half  inch 
diameter,  correfpondlng  with  the  infide  of  the  tube. 
AB  is  a  itralght  brafs  wire,  with  a  knife-edged  centre 
in  the  middle,  placed  a  little  below  the  centre  of  gra- 
vity, and  equally  balanced  ivlth  a  hollow  brafs  ball  at 
each  end,  the  centre,  or  axis,  relluig  upon  a  proper 
fliaped  piece  of  brafs  fixed  in  the  Infide  of  the  ball  c  ,■ 
that  fide  of  the  hemifphere  towards  c  is  cut  open,  to 
permit  the  end  c  A  of  the  balance  to  defcend  till 
it  touches  the  ball  a,  and  the  upper  hemifphere  C 
4  X  is 
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I'rinciplesofis  alfo  cut  open  to  permit  the  end  f  B  to  af 
Klcrtriciiy  -vveight,  weighing  a  certain  number  of  grain 


afcend  ;  ?'  is  a 
-  ..^.'ight,  weighing  a  certain  number  of  grains,  and  made 
'v,'"^vf,i.^f  in  the  form  of  a  pin  witli  a  broad  head  ;  the  ball  B  has 
,  '""'■"-  j.^^.^  holes,  one  at  the  top,  and  the  other  at  the  bottom  ; 
the  upper  hole  is  fo  wde,   as  to  let  the  head  of  the  pin 
pafs  through  it,  but  to  Hop  at  the   under  one,  with  its 
fhank  hanging  freely  in  ^  ;  a  number   of  fuch  pins  are 
commonly    made     to    each    eleftrometer    of   different 
v.-eights  ;   (c)  (J  is  a  common  Henley's   quadrant  elec- 
trometer, and  when  in  ufe,  it  is  fcrewed  upon  the  top 
off. 

It  is  evident,  from  the  conftrudion,  that  if  the  foot 
fland  horizontal,  and  the  ball  B  be  made  to  touch  b,  it 
will  remain  in  that  poiition  without  the  help  of  the 
Weight  /;  and  if  it  (hould  by  any  means  receive  a  very 
low  charge  of  electric  fluid,  the  two  balls  b,  B,  will  re- 
pel each  other  ;  B  will  begin  to  afcend,  and,  on  ac- 
count of  the  centre  of  gravity  being  above  the  centre 
of  motion,  the  afcenfion  will  continue  till  A  reft  upon 
(I.  If  the  balance  be  fet  again  horizontal,  and  a  pin  /, 
of  any  fmall  weight,  be  put  into  its  place  in  B,  it  will 
caufe  B  to  reft  upon  b,  with  a  preiTure  equal  to  that 
weight,  fo  that  more  eleftric  fluid  mult  be  communica- 
ted than  before,  before  the  balls  will  feparate  ;  and  as 
the  weight  in  B  is  increafed  or  dtrainiflied,  a  greater  or 
lefs  quantity  of  elediic  fluid  will  be  required  to  efietl  a 
reparation. 

When  this  inftrument  is  to  be  applied  to  a  jar,  or 
battery,  for  which  purpofe  it  was  invented,  one  end  of 
a  irire,  L,  mull  be  infeitcd  into  a  hole  in  b,  and  the  o- 
ther  end  into  a  hole  of  any  ball  proceeding  from  the  in- 
fide  of  a  battery,  as  M  (d)  :  t  mult  be  fcrewed  upon  c, 
with  its  index  towards  A  ;  the  reafon  of  this  inftrument 
being  added,  is  to  (hew,  by  the  index  continuing  to  rife, 
that  the  charge  of  the  battery  is  increafing,  becaufe  the 
other  part  of  the  inftrument  does  not  aft  till  the  battery 
has  received  its  required  charge. 

If  this  inftrument  be  examined  with  attention,  it  -will 
be  found  to  confill  of  three  electrometers ;  and  anAvers 
three  different  purpofes,  namely,  a  Henly's  electrome- 
ter, Lane's  difcharging  electrometer,  and  Brooke's  fteel- 
vard  electrometer ;  the  firft  not  improved,  but  the  two 
laft,  which  were  very  defedlive  when  firft  invented,  I 
flatter  myfelf  are  here  brought  to  perfeftion.  As  the 
only  ufe  of  Henly's  electrometer  to  this  inftrument  is, 
as  I  have  faid  before,  to  flie^v,  by  its  continuing  to  in- 
creafe  in  divergency,  that  the  battery  continues  to  re- 
ceive a  ftill  ftronger  charge,  it  required  no  improvement ; 
but  Lane's  eieftrometer,  in  its  primitive  ftate,  could  by 
no  means  anfwer  the  required  purpofe  for  batteries,  be- 
caufe the  ball  intended  to  difcharge  the  battery,  was 
nectffarily  placed  fo  near  to  the  ball  of  the  battery,  that 
dufl  and  fibrous  particles  were  always  attrafled  by  and 
adhered  between  the  two  balls,  fo  as  to  retard  the  charg- 
ing, and  often  render  a  high  charge  impolTible  :  where- 


as, in  this,  they  are  placed  at  four  Inches  afunder ;  and  Principlcsof 

when  the  defired  height  of  charge  is  obtained,  and  not  E'e^''"^'ty 

before,  the  ball  of  the  eleftrometer  moves  of  itfelf  near-  <    exrcri- 

er  to  the  ball  which  is  connefted  with  the  outfide  of  the      mint. 

battery,  and  caufes  a  difcharge.  The  defeats  in  Brooke's  ^— — v— — ^ 

fteelyard  eleilrometer  were,  I  ft,  that  it  could  not  caufe 

a  difcharge  ;   and  2d!y,  the  difliculty  of  obferving  the 

firft  feparation  of  the  balls  caufed   great   error.      If  it 

were  not  placed  in   an   advantageous  light  (which  the 

nature  of  the  experiments  could  not  always  permit), 

it    ivculd    not    be    feen,    without  the  attention  of    an 

afliftant,  which  is  fometimes    unpleaiant,    and    cannot 

ahvays  be  commanded.      But  the   inftrmnent  -ivhich   I 

have    defcribed,    requires   no    attention    or   aflillance  j  ' 

for  as  foon  as  the  feparation  takes  place  between  B  and 

b,  the  ball  A  defcends,  and   difcharges   the  battery  of 

itfelf. 

By  this  combination   and  improvements,  we  pofltfs 
in  the  prefent  inftrument  all  that  can  ever   be   required 
of  an  eleilrometer  ;  namely,  by  t,  we  fee  the  progrefs 
of  the  charge  ;  by  the  feparation  of  B,  h,   we  have  \_\\t* ^'^'^'Ifini 
repulfive  power  in  weight  ;  and  by  the  ball  A,  the  dif- S'"'"!"- 4'° 
charge   is  caufed,   when  the  charge  has   acquired  the^.  ^jj. 
ftrength  propo'ed  *.  204 

With  this  eleftrometer  Lieutenant  Colonel   Haldane Col.  Hal. 
has  made  fome  very  ingenious  experiments  to  determine       ,  * 
the  exafi  charge  of  a  battery  required   to  produce  ^^'t-  „:\!iz(\ir,n'r 
tain  changes  in  wires  of  the  fame  kind.     His  method  of  the  charge 
eftimating  the  force  of  the  charge  is  by  the  number  of '>'  ■^  bat- 
explofions  that  it  is  capable  of  producing  in  a  jar  con-'^'')'' 
nefted  with  the  outfide  coating  of  the  battery.     Thup, 
if  tlie  battery  while  charging   produces  three  explofions 
of  the  jar,  he  fays,  it  has  received  three  meafures  of  elec- 
tricity. 

Mr  Cuthbertfon  having  obferved  that  when  he  breath- 
ed into  a  jar,  it  was  thus  rendered  capable  of  receiving 
a  higher  charge,  made  the  following  experiments  to  ai- 
certain  the  eftecl  of  fuch  increafed  charge.  ^  j^- 

Exper.  I. —  Prepare   the  ele£lrometer  in  the  manner Bre;. thing 
fhewn  in  the  plate,  with  the  jar  M  annexed,  which  con-'f^"  ajar 
tains  about  168  fquare  inches  of  coating  (t)  :   put  into"'" 
B  the  pin,  marked  1 5  ;  take  two  inches  of  watch-pen-  higher 
dulum  wire,  fix  to  each  end  a  pair  of  fpring  tongs,  as  is  charge, 
reprefented  at  G  t?i,  hook  one  end  to  m,   and  the  other 
to  the  wire  N,  communicating  with  the   outfide   of  the 
jar  ;  let  the  uncoated  part  of  the  jar  be  made  very  clean 
and  dry  ;  and  let  the  prime  conduftor   of  an  eleftrical 
machine,  or  a  wire  proceeding  from  it,  touch   the  wire 
L  ;  then,  if  the  machine  be  put  in  motion,  the  jar  and 
eleftrometer  will  charge,  as  will  be   feen  by  the   rifmg 
of  the  index  of  k,  and  when   charged  high   enough,  B 
will  be  repelled  by  b,  and    A  T\-ill   defcend   and  dif- 
charge the  jar  through  the   wire,  which   was   confined 
in  the  tongs,  and  the  vnrc  will  be  fufed  and  run  into 
balls. 

Exper, 


(c)  Inftead  of  the  pins,  which  were  found  inconvenient,  Mr  Cuthbertfon  has  lately  conftrufted  his  eleftrometer 
with  a  Aiding  piece  of  brafs,  fo  adapted  to  the  arm  of  the  balanced  wire,  as  by  Aiding  nearer  to,  or  farther  from 
the  centre  of  gravity  to  denote  proportional  weiglits. 

(d)  a  chain,  or  ^\-ire,  or  any  body  through  ^vhich  the  charge  is  to  pafs,  muft  be  hung  to  the  hook  at  m,  and 
carried  from  thance  to  the  outfide  of  the  battery,  as  is  reprefented  by  the  line  N. 

(£)  Take  out  the  pin  in  B,  and  obferve  ivhether  the  ball  B  will  remain  at  reft  upon  b  ;  if  uot  turn  the  adjuft- 
ing  fcrew  at  C  till  it  juft  remains  upon  A. 


iUuitraicd 

[by  evpcri- 

mcnt. 
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principles  of  Exper.  2. —  Put  into  the  tongs  eight  inches  of  the 
Eledricity  fame  foi't  of  VN-ire  as  before,  hang  one  pair  ot  tongs  to  tlie 
...  ,,,„,  j^^^j^  ^^^^  ^^^  ap[5ly  the  other  to  the  wire  which  forms 
the  outfide  communication  :  take  out  the  pin  in  B,  and 
put  in  its  ilead  one  marked  30  ;  all  the  otlier  part  ot  the 
apparatus  remaining  as  before,  and  the  uncoatcd  part  of 
the  jar  being  previoully  cleaned  and  diied  ;  the  machine 
being  then  put  in  motion,  the  jar  and  electrometer  will 
charge,  as  is  lliewn  by  the  rifing  of  the  index  as  before ; 
but  as  foon  as  the  jar  has  received  a  greater  quantity  of 
eledfric  power  than  before,  a  fpontaneous  explolion  will 
happen  without  aflefling  the  balls  B  b,  becaufe  the  dil- 
charge  will  have  pafl'ed  along  the  uncoated  part  of  the 
jar  from  the  inlidc  coating  to  the  outfide  i  whence  it 
follows,  that,  while  the  jar  remains  in  that  clean  ilate, 
it  is  incapable  of  receiving  a  charge  high  enough  to  at- 
feft  the  balls,  or  even  a  higher  charge  than  it  had  re- 
ceived in  tlie  firll  e.xperiment.  Let  the  imcoated  part 
of  the  jar  be  therefore  rendered,  in  a  flight  degree, 
damp  ;  which  is  eafily  done,  by  breathing  into  the  in- 
fide,  through  a  glafs  tube  ;  put  the  machine  in  motion, 
and  no  fpontaneous  explofion  will  happen,  but  the  balls 
B  b  will  repel,  as  in  the  firll  experiment,  and  the  dif- 
charge  will  happen  from  A  to  a,  and  pals  through  the 
wire  placed  in  the  circuit  j  and  though  it  was  eight 
inches,  it  will  be  fuied  in  the  lame  degree  as  two 
inches  in  the  laft  experiment,  namely,  the  wire  feen 
red  hot  the  whole  length,  and  then  fall  into  balls. 

Very  different  degrees  of  fuiion  are  caufed  by  elec- 
tric difcharges,  which  may  cauie  great  millakes,  it  not 
well  attended  to.  It  is  proper  to  adhere  to  the  degree 
above-mentioned,  and  particular  care  ought  to  be  taken 
to  lay  the  wire,  intended  for  fufion,  ftraight,  without 
any  bendings  or  angles  in  it.  The  wireuledin  the  two 
lall  experiments,  %vas  that  which  is  commonly  called 
watch -pendulum  wire,  which  is  flatted  j  and  as  it  ap- 
proaches very  near  to  iuch  a  iharp  edge  as  might  be 
fuppoled  to  affeft  the  experiment,  by  permitting  a  difll- 
pation  of  the  eleclric  fluid  in  its  paffage,  round  ^vires 
were  tried,  and  the  refult  was  the  fame. 

The  late  Dr  Robifo'n  contrived  an  eleftrometer  on  fi- 
comparable  milar  principles  v.-ith  that  of  Mr  Brooke,  l)ut  much  fu- 
eledlrome-  perior  to  it  in  fimplicity  of  conftruftion,   and  not  infe- 
"^'  rior  to  any  which  have  been   invented   in   point   of  ac- 

curacy. 
Plate  Fig.   7 1,  exhibits   a  front   view   of  this  inftrumcnt, 

CLXxxix. which  is  thus  conllrucled.  A  polilhed  brafs  ball 
^  ^"  A,  a  quarter  of  an  inch  in  diameter,  is  fixed  on  the 
point  of  a  common  needle  about  three  inclies  long,  and 
as  ilender  as  can  be  procured  of  that  length.  On  the 
other  end  of  the  needle  is  fixed  a  ball  ot  ai/iher,  glafs,  or 
other  folid  non-conduijling  fubllance,  of  about  half  an 
inch  or  three-quarters  of  an  inch  in  diameter.  This  ball  is 
fixed  in  fuch  a  way  as  that  the  needle  does  not  quite 
Teach  to  its  furface,  though  the  ball  F  muft  be  com- 
pletely  perforated.  From  the  eleilric  ball  there  pafles 
a  ilender  glafs  rod,  F,  E,  L,  beet  at  right  angles  at  E, 
fo  that  tlie  part  FE  is  about  three  inches  long,  and 
the  other  extremity  L  is  immediately  oppofite  to  the 
centre  of  the  ball  A.  A  piece  of  amber  C,  cut  fo  as  to 
have  two  parallel  cheeks,  is  fixed  on  the  extremity  L  of 
the  glafs.  rod.  For  the  principal  part  of  the  inllrument, 
a  llrong  dry  filk  thread  is  to  be  prepared  by  holding  it 
perpendicular  in  melted  fealing-wax,  till  it  ihall  be  fully 
J)enetrated  by  the  wax,  fo  as  to  retain  a  thin  coating  of 
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it.     The  thread,  thus  coated,   muft  be  kept   extended,  Prinriplcsof 
fo  tliat  it  may  be  quite  llraight,   and   it  mull  be    made  ^^!  '1"'^"!' 
perfcdly  I'mooth  by  liolding  it  before   a   clear   fire  and  by^L.^^^-fj. 
rolling  it  on  a  fmooth  plane.      It   is   then   to  be   p.ilTed      mcnt. 
through  a  fmall  cube  of  .amber,  that  has  two  holes  drill-  '-"'y       * 
ed  in  two  of  its  oppofite   faces,   perpendicularly   about 
half  way  to  the  llalk.      By  thci'e  holes  the  cube  is   fuf- 
pended,  fo  as  to  move  readily,  on  two  fine   brafs  pins, 
between  the  cheeks  of  the  piece  of  amber   at   L,     The 
waxed  thread  is  about  fix  niches  long,   and  is  equally 
divided  by  the  amber  cube.     To  one   end   of  it,   B,  is 
fixed  a  ball  of  iome  condutling  fubilance,  as  of  very  tliin 
])olilhed  metal,   or  gilt  and  burnilhed  cork,   a  (juarter 
of  an   inch   in    diameter.       The  other    extremity,  D, 
pafles  through  a  cork   ball,   i'o  as  to   move   witli  fome 
triftion. 

This  part  of  the  inftrument  is  fo  conftruCleJ,  that 
when  F£  is  perpendicular  to  the  horizon,  and  the  ftalk 
BD,  with  its  balls,  is  allowed  to  hang  freely,  the  ball  B 
juft  touches  the  ball  A.  I'his  pofition  is  reprefented  in 
fig.  72. 

The  ball  F  is  fixed  to  one  end  of  a  glafs  rod  FI 
made  to  pafs  perpendicularly  through  the  centre  6f  a 
graduated  circle  GHO,  and  furnilhed  at  its  other  ex- 
tremity I  ^ntli  a  knobbed  handle  of  box  wood.  HK  is 
the  ftand  of  the  eleClrometer,  in  the  head  of  which  is  a 
hole  in  which  the  rod  FI  moves  fmoothly  but  not  eafi- 
ly. Farther,  there  is  adapted  to  the  glafs  rod  FI  an  in- 
dex NH  that  turns  round  it.  This  index  is  fo  placed 
as  to  be  parallel  to  a  line  LA  drawn  through  the  centre 
of  the  ball  A.  Now,  as  the  circle  is  divided  into  ^60 
degrees,  o  being  marked  above  and  90  on  the  right 
hand  ;  the  index  will  point  out  the  angle  which  the 
line  LA  makes  with  the  vertical  line.  It  is  convenient 
to  have  Another  index  on  the  rod  FI  turning  fliflly 
round  it,  and  extendhig  confiderably  beyond  the 
-circle. 

The  method  of  ufing  this  inflrument  will  be  fliewn 
when  we  fpeak  of  the  law  of  eleftric  aftion  in  the  next 
part. 
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The  eleclrophorus  is  an  inllruntent  invented  by  i)ci.  nptioR 
Signior  Volta  of  Como.  It  generally  confills  of  two  °f ''"^  ^''<^- 
parts  ;  a  round  plate  of  metal,  or  of  wood,  made  per-'"^"!"""* 
feclly  free  from  points  and  edges,  and  covered  with  tin- 
foil ;  as  A  fig.  73  :  and  another  circular  plate  of  any 
conducing  fubilance  covered  with  a  coating  of  fome  re- 
finous  eleftric,  generally  of  l.ac  dlflblved  in  alcohol, 
melted  iealing-wax,  pitch,  or  of  fulphur ;  as  B.  The 
firll  plate  is  furnilhed  with  a  glafs  handle,  or  with  filk 
Ilrings,  fo  that  it  may  be  occafionally  infulated :  to 
this  plate  Volta  has  gi\'en  the  name  of  Hcudo. 

Somctinies  the  apparatus  is  made  in  three  parts,  i.  c. 
the  refinous  eletlric  is  formed  into  a  cake  independent 
of  the  plate  B,  and  this  is  the  moll  convenient  method 
for  experiment.  To  thefe  three  parts  Dr  Robifon  has 
given  the  following  names  j  viz.  the  refinous  eledlric  he 
calls  the  cake,  the  plate  B,  the  fo/e,  and  the  plate  A  the 
Cuver  ;  and  thefe  names  we  (hall  adopt  for  the  fake  of 
convenience.  For  the  purpofe  of  exhibiting  the  appear- 
ances which  we  are  about  to  defcribe  in  the  moll  Z'/7///a«< 
manner,  the  feveral  parts  may  be  made  very  thin  in  pro- 
portion to  their  circumference  ;  but  for  illullrating  the 
4X2  theory 
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Princlplcsof  theory  of  the  inllrument,  which  we  (IkiII  explain  in  the 
EledrKitv  following   part,  tliey    Ihould  be  made  ot  coullderable 

thicknels.     The/o/e  Ihould  be  provided  with  an  infula- 

ting  lland. 

The  general  appearances  which  have   been   obferved 

^vith  this   apparatus  may  be   reduced   to   the  following 

heads. 

1.  If  the  rnie,  after  being  ju ft  fonned,  be  fuffered  to 
remain  on  the  /o/e',-  till  it  be  perfectly  cool  and  hard, 
while  the  Jb/e  is  wfiilated ;  on  examination  the  whole 
will  be  found  negatively  electric,  and  on  applying  the 
finger  to  any  part  of  it,  efpecially  the  fole,  a  ipark  is 
produced.  If  the  apparatus  be  now  luft'ered  to  remain 
at  reft,  its  eleflricity  gradually  becomes  weaker,  and  at 
length  entirely  difappears.  It  may,  however,  be  again 
produced  by  loibbing  the  cahe  with  a  piece  of  new  ftan- 
nel,  or,  what  is  better,  a  piece  of  hare  or  mole  fldn  with 
the  fiir  on,  made  dry  and  warm.  If  after  the  cake  has 
been  tlius  excited,  the  cover  be  placed  on  it,  by  means 
of  its  iniulating  handle,  and  if  it  be  again  lilted  otf, 
ivithout  being  touched,  no  electricity  whatever  can  be 
obferved  in  the  cover. 

2.  If,  however,  the  cover  while  in  contadl  with  the 
cake,  be  touched  with  the  finger,  a  fmart  pungent  Ipark 
will  be  obtained  from  the  cover  ;  and  if,  while  the 
finger  touches  the  cover,  the  thumb  is  placed  upon  the 
fole,  a  fenfible  fhcck  will  be  felt  between  the  finger  and 
thumb. 

3.  After  the  above  fpark  or  ftiock  has  been  obtain- 
ed, the  eleiilricity  of  the  eleftrophorus  difappears,  and 
the  apparatus  is  faid  to  be  dead  ;  no  figns  of  eleftricity 
appearing  in  either  fole  or  cover,  lo  long  as  the  latter  re- 
mains in  contati:  with  the  cake. 

4.  But  if  the  cover  be  raifed  to  fome  diftance  from 
the  cake,  and  in  a  dire61ion  parallel  to  it,  and  if  the 
cover  be  touched  while  held  in  this  pofition,  a  fmart 
fpark  will  appear  between  it  and  the  finger,  and  will 
even  ftrike  to  fome  diftance.  This  fpark  will  be  more 
remarkable,  if  obtained  from  the  upper  furface  of  the 
cover,  efpecially  from  its  edge,  which,  if  it  has  not  been 
well  rounded,  will  even  throu*  ofl:"  iparks  into  the  air. 
The  fpark  received  from  the  cover  under  thefe  circum- 
ftances,  is  however,  not  fo  pungent  as  that  mentioned 
in  N°  2,  refembling  a  fpark  from  any  eleclritied  con- 
du<3or. 

5.  When  the  cover  is  thus  raifed  from  the  cake,  the 
former  is  foimd  pqfilive/y  eleilrified,  and  the  latter,  as 
before,  negatively. 

6.  But  the  eletlricitv  of  both  cover  and  cake,  while 
in  contaft,  is  negative. 

7.  The  appearances  above  defcribed  may  be  repeated 
for  a  confidei-able  time,  with  apparently  undiminilhed 
vivacity,  without  re-exciting  the  cake  by  fricTJon  ;  the 
apparatus  has  been  obferved  to  retain  its  electric  power, 
even  for  feveral  months.  Hence  it  ferves  as  a  kind  of 
eledrical  magazine,  and  may  be  repeatedly  employed 
for  charging  jars,  chheT  pq/itive/t/,  by  imparting  to  the 
jar  the  eleiflric  fpark  from  the  cover  while  railed  from 
the  cake  ;  or  negative/i/,  by  receiving  the  fparks  from 
the  cover  in  contatt  vAxh  the  cake.  From  this  property 
of  retaining  the  eleftric  power  for  fo  long  a  time,  Signior 
Volta  denominated  the  apparatus  ele&roplmrus,  or  elet- 
troforo  perpetuo. 

S.  If,  before  placing  the  cover  on  the  cake,  the  fole 
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has  been  infulated,  the  fame   fpark  may  be   obtained  P'mciples of 
from   the  cover,   and  the   lame   ftiock   may  be  felt  on 
touching    both   cake  and  cover  at  the  fame  time  ;  but 
fpark,  in  this   cafe,    is  by  no   means    fo  pungent 


m  this 
obtained    when 


IS 

the 


no   means 
fole  has    not  been  infu- 


E'eijlricity 
illi'itrated 
b>  c.vp'jri- 
ment. 


208 


the 

as    that 

lated. 

9.  If,  when  the  fole  has  been  infulated,  the  cover 
be  again  lilted  to  a  confiderable  diftance  from  the 
cake,  the  fole  will  be  tound  eleftrical,  and  its  elec- 
tricity will  be  the  fame  as  that  of  the  cake,  or  ne- 
gative. 

I  o.  If,  after  touching  both  fole  and  cover,  the  cover 
be  railed  from  the  cake,  by  its  infulating  handle,  and 
again  replaced  upon  the  cake  without  being  touched 
while  leparate,  the  whole  apparatus  is  found  to  poffels 
no  eleflricity. 

1 1 .  If  both  fole  and  cover  be  inaftive  after  being 
joined,  they  will,  when  feparated,  Ihow  oppofite  elec- 
tricities ;  the  cover  being  eledrified  pojitivelij  and  the 
Ible  negatively. 

1 2.  If  both  cover  and  fole  be  rendered  inaftive 
while  leparate,  they  will,  when  placed  in  contaft,  be 
found  to  poffefs  the  eletlricity  oppofite  to  that  of  the 
cake,  i.  e.  they  will  together  be  in  a  ftate  of  politive 
eleclricity. 

It  is  of  little  confequence   what   fubftance  forms  the  ivir  Caval- 
bafis  to  which  the  eledric  coating  is  applied  ;  fonnerly  lo's  experi- 
a  glafs  plate  was  employed,   and   this  was  coated  with'^'^it's  on 
various   refinous  eleftrics.     Mr  Cavallo,  who  made  fe-'*^''' '^''^     °' 
veral  experiments  on  the  conftruiftion  and  phenomena  of'' 
the  eleftrophorus,  found  that  the  moll  convenient  elec- 
tric was  made  with  the  fecond  fort  of  lealing-wax  fpread 
upon  a  thick  glais  plate.      A  plate  made  by  him  after 
this  manner,   the  diameter  of  which  was  no  more  than 
fix  inches,  was,  when  once  excited,  capable  of  charg- 
ing a  coated  phial  lo  ftrongly,  that  by  the  explofion,  a 
card  could  be  perforated  ;  this  phial   might  be  charged 
leveral  times   luccellively,   without   again  exciting  the 
plate.     Sometimes  the  cover,   when  feparated  from  the 
plate,  was  io  ftrongly  eleftrified,  that  it   darted   ftrong 
riafties  to\vards  the  table  on  which  the  eleflric  plate  was 
laid,  and  even  into  the  air.     "  The  power  of  fome   of 
ray  plates,"  lays  Mr  Cavallo,  "  is  fo  ftrong,  that  fome- 
times  the  eleftric   plate  adheres  to  the  metal  ^vhen  this 
is    lifted    up  j  nor  will   they   feparate   even  when   the 
metal  plate  is  touched  with  the  finger,  or  other  con- 
ductor. 

"  If,  after  having  excited  the  fealing-wax,"  conti- 
nues he,  "  I  lay  the  plate  with  the  wax  upon  the  table, 
and  the  glafs  uppermoft,  i.  e.  contrary  to  the  common 
method,  then,  on  making  the  uiual  experiment  of  put- 
ting the  metal  plate  on  it,  and  taking  the  fpark  £cc. 
I  obferve  it  to  be  attended  with  the  contrary  eleftrici- 
ty  ;  that  is,  if  I  lay  the  metal  plate  upon  the  elettric 
one,  and  while  in  that  lituation  touch  it  with  an  inful- 
ated body,  that  body  acquires  the  pojitive  eleclricity, 
and  the  metallic,  removed  from  the  eleftric  plate, 
appears  to  be  negative  ;  whereas  it  would  become  pofi 
tive  if  laid  upon  the  excited  wax.  This  experiment,  I 
find,  anfwers  in  the  fame  manner,  if  an  eleflric  plate 
is  ufed  which  has  the  fealing-wax  coating  on  both 
fides,  or  one  of  Mr  Adams's,  which  has  no  glafs 
plate. 

"  If  the  brafs  plate,  after  being  feparated  from,  be 
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Prin'-ipkso'prefentcd  vnth  the  edge  towards  the  wax,  lightly 
EleiflriQty  touching  it,  and  thus  be  drawn  over  its  firrface,  I  find 
1  u  r.itt  jj^^^  ^j^  eleclricity  of  the  metal.is  ablorbed  by  the  ieal- 
by  experi-  .  .      i   •       ,         ,    .1  ■         1  ^   r  r  • 

ment       ing-vvax,  and   thus  the   cleiitric   plate   loles   part  01  its 

'■■  y  '  poiver  ;  and  if  this  operation  be  repeated  five  or  fix 
times,  the  electric  plate  lofes  its  po^ver  entirely,  fo  that 
a  new  excitation  is  nccefl'ary  to  revive  it." 

There  is  one  part  of  Mr  Cavallo's  experiments  upon 
the  cleiilrophorus,  which  by  no  means  accords  \vith  the 
account  of  the  phenomena  given  by  us  in  Nos  8,  9, 
10,    II,    12. 

'"  If,  lays  he, "  inftead  of  laying  the  eleflric  plate  upon 
a  table,  it  be  placed  upon  an  eleflric  (land  fo  as  to  be 
accurately  infulated,  then  the  metal  plate  let  on  it,  ac- 
quires fo  little  eleiSlricity  that  it  can  only  be  difcovered 
by  an  eleilrometer. 

"  Upon  an  electric  fland  E  fig.  73,  I  placed  a  circular 
tin  plate,  nearly  fix  inches  in  diameter,  \vhich  by  a 
flender  ^rire  H,  communicated  ^vith  an  eleftrometer  of 
pith  balls  G,  which  was  alfo  infulated  upon  the  elec- 
tric Hand  F.  I  then  placed  the  excited  eledric  plate 
D,  of  fix  inches  and  a  quarter  in  diameter  upon  the  tin 
plate  with  the  wax  uppermoll,  and  on  removing  my 
hand  from  it,  the  eledlrometer  G,  xvhich  comnmni- 
cated  with  the  tin  plate,  i.  e.  with  the  under  fide  of  the 
elcftric  plate,  immediately  opened  with  negative  elec- 
tricity," &c.  *. 

It  is  lomewhat  extraordinary  that  fo  expert  an  elec- 
trician as  Mr  Cavallo,  fliould  alTert  that  an  infulated 
elcftrophorus  iliows  weaker  figns  of  electricity  than  one 
uninfulated  ;  whereas,  in  faft,  the  eleftricity  in  the  for- 
mer cafe  is  generally  ilronger  than  in  the  latter,  and 
always  fo  ftrong  as  to  afford  fparks  from  fome  part  of 
the  apparatus. 

Mr  G.  Morgan  has  given  us  forae  valuable  experi- 
.  mental  obfervations  on  the  Infulated  EleHrophoriis. 
His  apparatus  confifts  of  a  rounded  piece  of  wood,  AB 
fig.  74.  with  fmooth  edges  and  covered  mth  tin-foil, 
placed  on  an  infulating  Hand  CD.  On  this  board  or 
fole  is  placed  the  electric  plate  or  cake  ;  a  b  \s  a  wire 
with  a  brafs  ball  from  -svhich  are  hung  the  electrome- 
ter balls  g  h,  G  reprefents  xhefciido  or  cover.  After 
relating  the  ufual  appearances  produced  by  friction, 
he  proceeds  to  defcribe  thofe  which  arife  from  con- 
nefting  the  cake  with  oppolite  fides  of  a  Leyden 
phial. 

"  When  the  negative  furface  of  a  charged  phial  is 
placed  on  the  excited  furface,  by  bringing  the  hand 
into  contact  with  the  oppofite  fide  of  the  phial,  a  Ipark 
is  inltantly  communicated,  and  the  pith-balls  g  and  /;, 
feparate  negatively. 

If  the  phial  be  taken  off,  and  the  fcudo  placed  in 
its  room,  no  change  is  obfervable  on  the  fubfequent  re- 
moval of  the  fcudo,  provided,  that  no  communication 
has  been  formed  between  it  and  the  ground.  When  fuch 

o     ^ 

a  communication  is  formed,  a  charge  is  communicated, 
and  the  fcudo  and  the  balls  are  in  oppofite  ilates  of 
eleclriclty. 

If  the  pofitive  fide  of  a  Leyden  phial  be  placed  on 
the  excited  furface,  the  pith-balls  feparate  pofitively. 
It  ihuft  be  obfervcd  that  thefe  experiments  are  made 
with  a  refinous  fubltance. 

The  appearances  of  the  pith-balls  and  fcudo  are 
material^  varied,  if  the  Leyden  phial  be  applied  to  the 
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eleitrophorus  while  the  fcudo  is  in   contact  with  its  ex-  Principlesof 
If  the  negative  fide  of  the  phial  be  ap- 
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ark  be  taken  from  the  pofitive,  the  pith-  !  ' 
cly   feparate  negatively  ;  but  on  taking      , 
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plied,  and  a  fpark 

balls  immediately   icparate   negatively  ;   out   on  taking 

up  the  fcudo,  they   immediately   clofe,  and   as  rapidly 

feparate  again  pofitively. 

If  after  the  phial  is  removed,  the  hand  be  applied  to 
the  fcudo  before  it  is  raiftd,  a  fmall  fpark  llrikes  into 
the  hand  ;  but  on  raifing  the  fcudo,  the  balls  clofe  and 
feparate  inftantaneouily,  and  give  figns  of  pofitive  elec- 
tricity.— If  the  fcudo  and  the  brafs  plate  be  conneded, 
either  by  an  inlulated  or  uninfulated  difcharging  rod, 
the  balls  clofe  and  feparate  again,  and  the  fcudo,  upon 
being  railed,  receives  a  vigorous  negative  fpark. 

It  is  obvious  that  in  all  the  preceding  experiments, 
the  brafs  plate  continues  unchangeably  adherent  to  the 
lower  furface,  while  the  fcudo  only,  or  the  conducting 
lubllance  in  connection  with  the  upper  furface,  is  im- 
moveable. It  is  of  importance  that  we  ihould  know 
the  confequences  of  making  both  the  metallic  furfaces 
moveable. 

But  this  is  not  an  eafy  matter  ;  it  is  very  difficult  to 
get  a  refinous  fubltance  thin  enough,  and  at  the  fame 
time  firm  enough,  for  the  purpofe.  The  perfeft  lamina; 
of  talc,  which  I  have  been  able  to  procure,  are  too 
fmall  to  be  ul'ed  with  any  fatisfadtion ;  I  have  therefore 
had  recourfe  to  glafs  for  the  purpofe.  The  refult  of 
my  repeated  trials  is  the  following. 

Having  fubllituted  a  glafs  plate,  about  twelve  Inches 
in  diameter,  and  one  fourth  of  an  inch  thick,  in  the 
room  of  the  relinous  fubltance,  and  having  relted  it  on 
a  ground  metallic  plate,  five  inches  in  diameter,  and 
well  connected  with  the  pith-balls  g  and  h,  I  expofed  it 
to  the  fparks  of  a  conductor  charged  pofitively,  and 
kept  my  hand  at  the  fame  time  in  connexion  with  the 
wire  a  b.  The  plate  took  a  confiderable  charge  ;  its 
upper  fide  was  unequivocally  pofitive,  and  its  lower 
fide  negative.  I  placed  the  fcudo  on  the  glafs  thus 
charged,  and  approaching  it  with  my  hand,  I  received 
a  fpark.  I  then  approached  a  b  with  my  hand,  and 
received  another..  By  alternate  approaches  of  this  kind, 
four  or  five  times  repeated,  the  fparks  became  weaker 
and  weaker  till  they  difappeared  j  the  fcudo  was  then 
raifed,  and  was  Itrongly  negative  ;  but  the  pith-ball, 
on  the  removal  of  the  fcudo,  clofed  and  feparated  pofi- 
tively. 

I  then  made  the  lower  the  upper  fiirface  ;  and  placing 
the  fcudo  upon  it,  formed  the  communication,  as  in  the 
preceding  part  of  the  experiment  ;  but  upon  being 
raifed,  the  fcudo  was  itrongly  pofitive,  and  the  balls 
negative. 

But  if,  previous  to  the  placing  the  fcudo  on  the 
glafs,  the  pith-balls  be  carefully  difcharged  of  all  ad.' 
herent  eleftricity,  both  the  upper  and  lower  fides  of 
the  glafs  will  be  charged  with  pofitive  elettricity,  op 
will  give  figns  of  their  being  in  the  fame  Itate  at  the 
fame  time. 

It  is  obfervable  that  tlie  fucceffion  of  electrics,  in 
the  preceding  experiments  fecms  to  vary  according  to 
the  priority  of  contact  given  to  the  wire  or  the  fcudo. 
But  though  this  happens  mofl  frequently,  yet  fuch 
anomalies  take  place  as  not  to  julHfy  us  in  confidering 
this  lingular  coimedion  of  diveifities  as  by  any.  means  *  iWor^M^, 
certain  *".  LcSurei, 
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Chap.  XI.  Obfervatlons  and  Experiments  on  Excita- 
tion and  Ehcirical  Machines,  ivith  the  defcription 
of  an  EleElrical  Alachine  in  which  Silk  is  employed 
injlead  of  Gla/s. 

Mr  Nicholfon  publlflied  in  the  Phil.  Tranf.  for 
1789,  forae  valuable  obftrvalions  on  the  bell  means  of 
excitation,  vhich  we  fliall  here  e.\tra£l. 

1.  A  glafs  cylinder  was  mounted,  and  a  cufliion  ap- 
plied with  a  iilk  Hap,  proceeding  from  the  edge  of  the 
culliion  over  its  furface,  and  thence  half  round  the  cy- 
linder. The  cylinder  was  then  e.xcited  by  applying  an 
amalgamed  leather  in  the  ufual  manner.  The  electri- 
city was  received  by  a  conductor,  and  paiTed  off  in 
fparks  to  Lane's  elecfrometer.  By  the  frequency  of 
thefe  fparks,  or  by  the  number  oi  turns  required  to 
caufe  fpontaneous  exploiion  ol  a  jar,  the  llrength  of  the 
excitation  was  afcertained. 

2.  The  culhion  was  withdrawn  about  one  inch  from 
the  cylinder,  and  the  excitation  performed  by  the  filk 
only.  A  ftream  of  fire  was  feen  betiveen  the  cufliion 
and  the  filk  ;  and  much  fewer  fparks  paifed  between 
the  balls  of  the  eleflrometer. 

3.  A  roll  of  dry  filk  ;vas  interpofed,  to  prevent  the 
ftream  from  pafling  between  the  cuftiion  and  the  filk. 
Very  itw  fparks  then  appeared  at  the  eledtrometer. 

4.  A  metallic  rod,  not  infulated,  ivas  then  interpofed 
inftead  of  the  roll  of  filk,  fo  as  not  to  touch  any  part 
of  the  apparatus.  A  deufe  llreani  of  electricity  appear- 
ed between  the  rod  and  the  filk,  and  the  conducl;or  gave 
very  many  fparks. 

5.  The  knob  of  a  jar  being  fubflituted  in  the  place 
of  the  metallic  rod,  it  became  charged  negatively. 

6.  The  filk  alone,  \\nx\i  a  piece  of  tin-foil  applied 
behind  it,  afforded  much  eleflricity,  though  lefs  than 
when  the  cufiiion  was  applied  with  a  light  prefTure. 
The  hand  being  applied  to  the  filk  as  a  culhion,  pro- 
duced a  degree  of  excitation  leldom  equalled  by  any 
other  culhion. 

7.  TAe  edge  of  the  hand  anfwered  as  well  as  the 
palm. 

8.  When  the  excitation  by  a  cufliion  was  weak,  a 
line  of  light  appeared  at  the  anterior  part  of  the  culhion, 
and  the  lilk  was  ftrongly  difpofed  to  receive  eleflricity 
from  any  uninfulated  conductor.  Thefe  appearances 
did  not  obtain  when  the  excitation  was  by  any  means 
made  very  ftrong. 

9.  A  thick  filk,  or  two  or  more  folds  of  filk,  ex- 
tited  worfe  than  a  fingle  very  thin  tlpp.  I  ufe  the  filk 
which  the  milliners  call  Perfian. 

10.  When  the  filk  v.as  fcparated  from  the  cylin- 
der, fparks  paffed  between  them  ;  the  filk  ivas  found 
to  be  a  iveak  negative,  and  the  cylinder  in  a  pofitive 

511         ftate. 

The  filk  The  foregoing  experiments  fliow  that  the  office  of 

flap  the        ^],g  fj|]^  jj  j^Qf  meifly  to  prevent  the  return  of  eletfri- 

ca'ufe''^f       ^''y  from  the  cylinder  to  the  culhion,  but  that  it  is  tl;e 

citation.       chief  agent  in  the  excitation  ;  while  the  culhion  ferves 

only  to  fupply  the  eledricity,  and  perhaps  increafe  the 

prefTure  at  the  entering  part.     There  likewife  feems  to 

be  little  reafon  to  doubt  but  that  the   difpofition  of  the 

eleflricity  to  efcape  from  the  lurface  of  the  cylinder  is 

not  prevented  by  the  interpofition  of  the  filk,  but  by  a 

compenfation  after  the  manner  of  a  charge  j  the  filk 


being  then  as  ftrongly  negative  as  the  cylinder  is  pofi- Principles  of 
tive;  and,  laftly,  that  the  line  of  light  between  the  li'earicity 
filk  and  culhion  in  weak  excitations  does  not  confift  of  !  ""'^'"' 
returning  eleftricity,  but  of  elcftricity  which  paffes  to  rncnt. 
the  cylinder,  in  conlequcnce  of  its  not  having  been  '  ■  ,  •< 
furticiently  fupplied  during  its  contaft  with  the  rubbing 
furface. 

'l  I .  When  the  excitation  was  very  ftrong  in  a  cy- 
linder newly  mounted,  fiafhes  of  light  were  Icen  to  tly 
acrofs  its  infide,  from  the  receiving  furface  to  the  fur- 
face in  contatf  with  the  cufiiion,  as  indicated  by  the 
brulh  figure.  Thefe  made  the  cylinder  ring  as  if  flruck 
with  a  bundle  of  Imall  twigs,  '^i'hey  feem  to  have  arifeii 
from  part  of  the  eleftricity  of  the  cylinder  taking  the 
form  of  a  charge.  This  appearance  ^\  as  obferved  in  a 
9-inch  and  a  1  2-inch  cylinder,  and  the  property  went 
off  in  a  few  weeks.  Whence  it  appears  to  have  been 
chiefly  occafioned  by  the  rarity  of  the  internal  air  pro- 
duced by  handling,  and  probably  reffored  by  gradual 
leaking  of  the  cement.  ^j, 

13.  With  a  view  to  determine  what  happens  in  the  State  of  the 
infide  of  the  cylinder,  recourfe  was  had  to  a  plate  ma- '"fide  of  a 
chine.      One  cufliion  was   applied  with  its  filken  flap. '^5'  ' 

The  plate  was  9  inches  in  diameter  and  v^ths  of  an  citation  de'- 
inch  thick.  During  the  excitation,  the  furface  oppo- termined. 
file  to  the  culhion  llrongly  attradled  eleiilricity,  which 
it  gave  out  when  it  arrived  oppofite  to  the  extremity  of 
the  flap  :  fo  that  a  continual  ftream  of  electricity  paffed 
through  an  infulated  metallic  bow  terminating  in  balls, 
which  were  oppofed,  the  one  to  the  furface  oppofite 
the  extremity  of  the  filk,  and  the  other  oppofite  to  the 
culhion  ;  the  former  ball  fhowing  pofitive  and  the  lat- 
ter negative  figns.  The  knobs  of  two  jars  being  fub- 
flituted in  the  place  of  thefe  balls,  the  jar  applied  to 
the  furface  oppofed  to  the  cufliion  was  charged  nega- 
tively, and  the  other  pofitively.  This  difpofition  of 
the  back  furface  feeined,  by  a  few  trials,  to  be  weaiier, 
the  flronger  the  aifion  of  the  culhion,  as  judged  by  the 
eleftricity  on  the  culhion  fide. 

Hence  it  follows,  that  the  internal  furface  of  a  cy- 
linder is  fo  far  from  being  difpofed  to  give  out  eleftri- 
city during  the  friftion  by  which  the  external  furface 
acquires  it,  that  it  even  greedily  attrafls  it. 

13.  A  plate  of  glafs  was  applied  to  the  revolving 
plate,  and  thruft  under  the  cufhion  in  fuch  a  manner 
as  to  fupply  the  place  of  the  filk  flap.  It  rendered  the 
eleiflricity  flronger,  and  appears  to  be  an  improvement 
of  the  plate  machine. 

14.  Two  culhions  were  then  applied  on  the  oppo- 
fite furfaces  with  their  filk  flaps,  fo  as  to  clafp  the  plate 
bet^veen  them.  The  eleftricity  was  received  from  both 
by  applying  the  finger  and  thumb  to  the  oppofite  fur- 
faces  of  the  plate.  W^hen  the  finger  was  advanced  a 
little  towards  its  correfpondent  cufhion,  fo  that  its  di- 
ftance  ivas  lefs  than  between  the  thumb  and  its  culhion, 
the  finger  received  fl:rong  eleftricity,  and  the  thumb 
none  ;  and,  cent  ran  wife,  if  the  thumb  were  advanced 
beyond  the  finger,  it  received  all  the  eleftricity,  and 
none  paffed  to  the  finger.  This  eleftricity  was  not 
flronger  than  was  produced  by  the  good  aftion  of  one 
culhion  applied  fingly. 

15.  The  culhion  in  experiment  12.  gave  raoft  elec^ 
tricity  when  the  back  furface  was  fupplied,  provided 
that  furface  .was  fuifered  to  retain  its  eleftricity  till  the 
rubbed  furface  had  given  out  its  eleftricity. 

From 
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Chap.  XL 


ELECTRICITY. 


Princi[)I(sof  From  the  two  lafl  paragraphs  it  appears,  that  no 
Elertricity  aJv^ntaee  is  gained  by  rubbing  both  furfaces ;  but  that 
illuttratfd  „    "        °if,i-  r    f  -ii  i» 

b    oucii    ^  ''^'^     manageu  inCtion  on  one  luviace  will  accumulate 

as  much  eleitricity  as  the  picfent  methods  of  excitation 
feem  capable  of  collefting  ;  but  that,  when  the  exci- 
tafton  is  weak,  on  account  of  the  eleiftric  matter  not 
paiFinir  with  fulFicient  facility  to  the  rubbed  furface, 
the  fritflion  enables  the  oppofite  furface  to  attract  or 
receive  it,  and  if  it  be  fupplied,  both  furfaces  w-ill  pafs 
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of  the  plate  off  in  the  pol!ti\e  Hate;  and  either  furface  will  give  out 
macliine.  j^ore  electricity  than  is  really  induced  upon  it,  becaufe 
the  eleftricity  of  the  oppofite  fiirface  forms  a  charge. 
It  may  be  neceiTary  to  obferve,  that  I  am  fpeaking  of 
the  fafts  or  effecls  produced  by  fridtion  ;  but  how  the 
rubbing  furfaces  act  upon  each  other  to  produce  them, 
whether  by  attraftion  or  othenvife,  we  do  not  here  in- 
quire. 

16.  Wlien  a  cylinder  is  weakly  excited,  the  appear- 
ances mentioned  (par.  8.)  are  more  evident  the  more 
rapid  the  turninp-.  In  this  cafe,  the  avidity  of  the  fur- 
face of  the  cylinder  beneath  the  filk  is  partly  fupplied 
from  the  edge  of  the  filk,  which  tliro\vs  back  a  broad 
cafcade  of  fire,  fometimes  to  the  dillance  of  above  I  2 
inches.       From   thefe   caufes  it  is  that  there  is  a  de- 

elocity  of  turning  required  to  produce  the 
maximum  of  intenfity  in  the  conductor.  The  ftrongcr 
the  excitation,  the  quicker  may  be  the  velocity ;  but 
it  rarely  exceeds  five  feet  of  the  glafs  to  pafs  the  culhioii 
in  a  fecond. 

17.  If  a  piece  of  filk  be  applied  to  a  cylinder,  by 
drawing  down  the  ends  fo  that  it  may  touch  half  the 
circumference,  and  the  cylinder  be  then  turned  and  ex- 
cited by  applying  the  amalgamed  leather,  it  will  be- 
come very  greedy  of  eleftricity  during  the  time  it  pafles 
under  the  filk.  And  if  the  entering  furface  of  the 
glafs  be  fupplied  with  eleftricity,  it  will  give  it  out  at 
the  other  extremity  of  contaft  ;  that  is  to  fay,  if  infu- 
lated  conduSors  be  applied  at  the  touching  ends  of  the 
filk,  the  one  will  give,  and  the  other  receive,  eledfri- 
city,  until  the  intenfities  of  their  oppofite  ftates  are  as 
high  as  the  power  of  the  apparatus  can  bring  them  ; 
and  thefe  rtates  will  be  inlfantly  reverfed  by  turning 
the  cylinder  in  the  oppofite  diredion. 

As  this  dilcovery  promifes  to  be  of  the  greateft 
ufe  in  eleflrical  experiments,  becaufe  it  affords  the  means 
of  producing  either  the  l>lus  or  minus  Ifates  in  one  and 
the  fame  conduiSlor,  and  of  inllantly  repeating  experi- 
ments with  either  power,  and  without  any  change  of 
pofition  or  adjuftment  of  the  apparatus,  it  evidently  de- 
fer\'ed  the  moft  minute  examination. 

18.  There  was  little  hope  (par.  6.)  that  cudiions 
could  be  dijpenfed  %vith.  They  were  therefore  added  ; 
and  it  was  then  feen,  that  the  eleftrified  conductors 
were  fupplied  by  the  difference  bet^veen  the  aftion  of 
the  culhion  which  had  the  advantage  of  the  filk,  and 
that  which  had  not ;  fo  that  the  naked  face  of  the  cy- 
linder was  always  in  a  ffrong  eleflric  ftate.  Methods 
were  ufed  for  taking  off  the  prefl'ure  of  the  receiving 
culhion  ;  but  the  extremity  of  the  filk,  by  the  con- 
ftrucfion,  not  being  immediately  under  that  culhion, 
gave  out  large  llalhes  of  eledricity  with  the  power  that 
was  ufed.  Neither  did  it  appear  practicable  to  prefcnt 
a  row  of  points  or  other  apparatus  to  intercept  the 
eleflricity  which  flew  roimd  the  cylinder  5  becaufe 
fuch  an  addition  would  have  materially,  diminilhed  the 
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intenfity  of  the  conduflor,  which  in  the  ufual  wa^was  Principles  if 
fuch  as  to  flafh  into  the  air  from  rounded  extremities 
of  four  inches  diaincter,  and  made  an  inch  and  half  ball 
become  luminous  and  blow  like  a  point.  But  the  great- 
ell  inconvenience  was,  that  the  two  Itatcs  with  the 
backward  and  forward  turn  were  feldon;  equal  •,  becaufe 
tile  difpofition  of  the  amalgam  on  tlie  iilk,  produced 
by  applying  the  leather  to  the  cylinder  in  one  direftion 
of  turning,  was  the  reverfe  of  what  mull  take  place 
when  the  contrary  operation  was  performed. 

Notwithllanding  all  this,  as  the  intenfity  with  the 
two  culhions  was  fuch  as  moft  operators  would  have 
called  llrong,  the  method  may  be  of  ufe,  and  I  (lill 
mean  to  make  more  experiments  when  I  get  poffeflion 
of  a  very  large  machine  which  is  now  in  hand.  ,,^ 

19.  The  more   immediate   advantage  of  this  difco- Improved 
very  is,  that  it  fuggelled  the  idea  of  two  fixed  cufliions  method  of 
with  a  moveable  filk  flap  and  rubber.      Upon  this  prin-^'"-"*"""* 
ciplc,  which  is  fo  fimple  and  obvious,  that  it  is  wonder- 
ful it  fliould  have  been  fo  long  overlooked,  I  have  con- 
ftru£led  a  machine  with  one   conduftor,  in   which   the 

two  oppofite  and  equal  ftates  are  produced  by  the  fimple 
procefs  of  loolening  the  leather  rubber,  and  lettir.g  it 
pals  round  ivith  the  cylinder  (to  which  it  adheres) 
until  it  arrives  at  the  oppofite  fide,  ^vhere  it  is  again 
fallened.  A  wifii  to  avoid  prolixity  prevents  my  defcrib- 
ing  the  mechanifm  by  ivhich  it  is  let  go  and  fallened 
in  an  inllant,  at  the  fame  time  that  the  culhion  is  made 
either  to  prels  or  is  v.ithdrawn,  as  occaflon  requires. 

20.  Although  the  foregoing  feries  of  experiments 
naturally  lead  us  to  confider  the  filk  as  the  chief  agent 
in  excitation  :  yet  as  this  bulinefs  was  originally  per- 
formed by  a  culhion  only,  it  becomes  an  objedl  of  in- 
quiry to  determine  what  happens  in  this  cafe.  j,- 

21.  The   great  Beccaria   inferred,   that   in   a   fimple  In  what 

culliion,  the  line  of  fire,  which  is  feen  at  the  extremity  ™^"^'''' f^- 

of  contafl  from  which  the  furface  of  the  glafs  recedes,  '^'""""  '* 
r  >\       c  •  in--  1  -rx    TkT       y  '  periormea 

conhlts  01  returning  electricity,  and  Dr  Nooth  ground- i,y  ,  fmiple 

ed   his   happy  invention  of  the  filk  flap  upon  the  fame  rubber 
fuppofition.     The  former  afferts,  that  the  lines  of  light"'  'bout 
both   at  the  entering  and  departing  parts  of  the  furface  ^  ^^' 

are  abfolutely  fimilar ;  and  thence  infers,  that  the  culhioii 
receives  on  the  one  fide,  as  it  certainly  does  on_  the 
other.  I  find,  however,  that  the  faft  is  direftly  con- 
trary to  this  affertion  -,  and  that  the  oppofite  inference 
ought  to  be  made,  as  tar  as  this  indication  can  be  reck- 
oned conclu.«^e  :  for  the  entering  furface  exhibits  ma- 
ny luminous  perpendiculars  to  the  culhion,  and  the  de- 
parting furface  exhibits  a  neat  uniform  line  of  light. 
This  circumftance,  together  with  the  confideration  that 
the  line  of  light  behind  the  filk  in  par.  8.  coidd  not 
confift  of  returning  eleftricity,  fliowed  the  necelfity  of 
farther  examination.  I  therefore  applied  the  edge  of 
the  hand  as  a  rubber,  and  by  occafionally  bringing  for- 
ward the  palm,  I  varied  the  quantity  of  eledlricity 
which  pafTed  near  the  departing  furface.  Wlren  this  was 
the  greateft,  the  fparks  at  the  eleclrometcr  were  the 
moft  numerous.  But  as  the  experiment  was  liable  to  the 
objedlion  that  the  rubbing  furface  was  variable,  I  palled 
a  piece  of  leather  upon  a  thin  flat  piece  of  wood,  then 
amalgamed  its  whole  furface,  and  cut  its  extremity  off 
in  a  neat  right  line  clofe  to  the  wood.  This  being  ap- 
plied by  the  conftant  aftion  of  a  fpring  againft  the  cy- 
linder, produced  a  weak  excitation  -,  and  the  line  where 
the  coHtaft  of  the  cylinder  and  leatUer  ceafed  (as  abrupt- 
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Principlesofly  as  pofliblfc)  exhibited  a  very  narrow  fringe  of  light. 

■?  I '-J''";"-!  Another  piece  of  wood  was  prepared  of  the  fame  iWdth 

bv  exDcri-  ^^  ^'^'-  "-'bber,  but  one  quarter  of  an  inch  tluck,  with 

mcnt.      '"^^   edges   rounded,  and  its  ivhole  furface  covered  %vith 

'  V '  tin-foil.  This  was  laid  on  the  back  of  tlie  rubber,  and 
ivas  there  held  by  a  iraall  Ipring,  in  iuch  a  manner  as 
that  it  could  be  ilided  onward,  io  as  occafionally  to 
projeft  beyond  the  rubber,  and  cover  the  departing  and 
excited  furface  of  the  cylinder  without  touching  it. 
The  fparks  at  the  electrometer  were  four  times  as  nu- 
merous when  this  metallic  piece  ivas  thus  projefted  ; 
but  no  electricity  ^vas  obferved  to  pafs  between  it  and 
the  cylinder.  The  metallic  piece  was  then  held  in  the 
hand  to  regulate  its  dillance  from  the  glals  :  and  it  was 
found,  that  the  fparks  at  the  eleftrometer  increafed  in 
number  as  it  was  brought  nearer,  until  light  appeared 
between  the  metal  and  the  cylinder  •,  at  which  time 
they  became  fewer  the  nearer  it  was  brought,  and  at 
J, 3         lalf  ceafed  when  it  was  In  contaft. 

ConcluGons       The   following   conclufions   appear  to   be  deducible 

from  thefe   from  thefe  experiments,      i.  The  line  of  light  on  a  cy- 

expen-  linder  departing  from  a  fimple  cuiliion  confifts  of  re- 
turning eleftricity  :  2.  The  projefling  part  of  the  cu- 
fliion  compeniates  the  eleftricity  upon  the  cylinder,  and 
by  diminiihing  its  intenfity  prevents  it  ftriking  back  in 
fuch  large  quantities  as  it  would  otherwife  do  :  3.  That 
if  there  was  no  fuch  compenfation,  very  little  of  the 
excited  eledlricity  would  be  carried  off;  And,  4.  That 
the  compenfation  is  diminiftied,  or  the  intenfity  increa- 
fed, in  a  higber  ratio  than  that  of  the  dillance  of  the 
compenfating  fubllance  ;  becaule,  if  it  were  not,  the  e- 
^  leiSricity  which  has  been  carried  off  from  an  indefinite- 
ly imall  diilance,  would  never  fly  back  from  a  greater 
dillance  and  form  the  edge  of  light. 

32.  I  hope  the  confiderable  intenfity  I  fhall  fpeak 
of  wiU  be  an  apology  for  defcribing  the  manner  in 
which  I  produce  it.  I  widi  the  theory  of  this  very 
obfcure  procefs  were  better  known  ;  but  no  conjec- 
ture of  mine  is  worth  mentioning.  The  method  is  as 
follows ; 

Clean  the  cylinder,  and  wipe  the  filk. 
Greafe  the  cylinder  by  turning  it  againft  a  greafed 
leather  till   it  is  uniformly  obfcured.     I  ufe  the  tallow 
of  a  candle. 

Turn  the  cylinder  till  the  filk  flap  has  \viped  off  fo 
much  of  the  greafe  as  to  render  it  femitranfparent. 

Put  fome  amalgam  on  a  piece  of  leath^,  and  fpread 
It  well,  fo  that  it  may  be  uniformly  bright,  Apply 
this  againft  the  turning  cylinder.  The  friftion  will 
immediately  increafe,  and  the  leather  muft  not  be  re- 
moved until  it  ceafes  to  become  greater. 

Remove  the  leather,  and  the  ailion  of  the  machine 
will  be  very  ftrong. 

My  rubber,  as  before  obferved,  confifts  of  the  filk 
flap  pafted  to  a  leather,  and  the  culhion  is  preffed  againft 
the  filk  by  a  flender  fpiral  fpring  in  the  middle  of  its 
back.  The  culhion  is  loofcly  retained  in  a  groove, 
and  refts  againft  the  fpring  only,  in  fuch  a  manner  that 
by  a  fort  of  libration  upon  it  as  a  fulcrum,  it  adapts 
itfelf  to  all  the  irregularities  of  the  c\  linder,  and  never 
fails  to  touch  it  in  its  whole  length.  There  is  no  ad- 
juftment  to  vary  the  prefl'ure,  becaufe  the  preffure  can- 
not be  too  fmall  when  the  excitation  is  properly  made. 
Indeed  the  aftual  withdrawing  of  the  cuiliion  to  the 
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diftance  of  Vcth  of  an  inch  from  the  filk,  as  in  par.  2.  Principlesof 
will  not  materially  affeft  a  good  excitation. 

The  amalgam  is  that  of  Dr  Higgins,  compofed 
of  zinc  and  mercury.  If  a  little  mercury  be  added  to 
melted  zinc,  it  renders  it  eafily  pulverable,  and  more  ' 
mercury  may  be  added  to  the  powder  to  make  a  very 
foft  amalgam.  It  is  apt  to  cryftallize  by  repofe,  which 
feems  in  lome  meafure  to  be  prevented  by  triturating  it 
with  a  fraall  proportion  of  greafe  ;  and  it  is  always  of 
advantage  to  triturate  it  before  ufing. 

A  very  ftrong  excitation  may  be  produced  by  ap- 
plying the  amalgamed  leather  to,  a  clean  cylinder  with 
a  clean  filk  :  but  it  foon  goes  off,  and  is  not  fo  ftrong 
as  the  foregoing,  which  lafts  feveral  days.  jjo 

23.   To   give    fome   diftinftlve   criterions   by  which  Effeds  of 
other  eleftricians  may  determine  whether  the   intenfity     j."''J""' 
they  produce   exceeds   or  falls  ftiort  of  that  which  this  ^^^jt^j  ;„ 
method  affords,  I  fliall  mention  a  few  faCls.  this  man- 

With  a  cylinder  7  inches  diameter  and  cufhion  8  ner. 
inches'  long,  three  brufties  at  a  time  conftantly  flew  out 
of  a  3 -inch  ball  in  a  fuccefllon  too  quick  to  be  count- 
ed, and  a  ball  of  l{-  inch  diameter  was  rendered  lu- 
minous, and  produced  a  ftrong  wind  like  a  point.  A 
9-inch  cylinder  with  an  8-inch  cuftiion  occafioned  fre- 
quent flalhes  from  the  round  end  of  a  conduClor  4  inches 
diameter :  with  a  ball  of  2  J  inches  in  diameter  the  tlaflies 
ceafed  now  and  then,  and  it  began  to  appear  luminous; 
a  ball  of  ll  inch  diameter  firft  gave  the  ufual  flaihes  : 
then,  by  quicker  turning,  it  became  luminous  with  a 
bright  fpeck  moving  about  on  its  furface,  while  a  con- 
ftant  ftream  of  air  ruftied  from  it  :  and,  lallly,  when 
the  intenfity  was  greateft,  brufties  of  a  different  kind 
from  the  former  appeared.  Thefe  were  lefs  luminous, 
but  better  defined  in  the  branches ;  many  ftarted  out 
at  once  with  a  hoarfe  found.  They  were  reddifti  at 
the  ftem,  fooner  divided,  and  were  greenilh  at  the  point 
next  the  ball,  which  -ivas  brafs.  A  ball  of  -fifths  of  an 
inch  in  diameter  was  furrounded  by  a  Heady  faint  light, 
enveloping  its  exterior  hemifphere,  and  fometimes  a 
flafli  ftruck  out  at  top.  When  the  excitation  was 
ftrongeft,  a  few  flafties  ftruck  out  fidewife.  The  ho- 
rizontal diameter  of  the  light  was  longeft,  and  might 
meafure  one  inch,  the  ftem  of  the  ball  being  vertical. 

With  a  1  2-inch  cylinder  and  rubber  of  ji  inches, 
a  5-inch  ball  gave  frequent  flalhes,  upwards  of  14 
inches  long,  and  fometimes  a  6-inch  ball  would  flalh. 
I  do  not  mention  the  long  fpark,  becaufe  I  was  not 
provided  with  a  favourable  apparatus  for  the  two  lar- 
ger cylinders.  The  7-inch  cylinder  affords  a  fpark  of 
lo|  inches  at  beft.  The  p-inch  cylinder,  not  having 
its  condu6lor  infulated  on  a  fupport  fufficiently  high, 
afforded  flafties  to  the  table  which  was  1 4  inches  di- 
ftant.  And  the  I  2-Inch  cylinder,  being  mounted  on- 
ly as  a  model  or  trial  for  conftrufting  a  larger  appara- 
tus, is  dcfedive  in  feveral  refpefls,  which  I  have  not 
thought  fit  to  alter.  When  the  five-inch  ball  gives 
flalhes,  the  cylinder  is  enveloped  on  all  fides  with  fire 
which  rulhes  from  the  receiving  part  of  the  conduftor."       ^^^ 

It  is  of  confequence  that  electricians  iliould  employ  ufual  me. 
fome  common  method  of  eftimating  the  power  of  their  thsJs  of 
machines,   fo   as  to   admit  of  comparing  thole  of  diffe- ^/^""^^'"g 
rent  fizes  or  conftruClions.     This  Is  uiually  done  by  de-  native™''** 
fcribing  the  length  and  appearance  of  the  fimple  Ipark  p  ,,ver  of 
drawn  from  the  prime  conduflorj   or  the  dillance  to  clearical 
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principles  of  wliicK  tlie   attraftive   power  of  the  prime  conduftor  is 
Eledricity  rendered    perceptible   on  a  thread   or   other   pendulous 
J  "  ''  '     body  J  or  lallly,  the  explofion  produced  from  a  certain 
mem.      extent  of  coated  furface.     The  lirft  of  thefc  methods  is 
*■■  ■■  y        '  fubjccl  to  conliderable  variation  from  the  circumlfances 
mentioned  in  (88),  and  the  feCond  is  fubjeft  to  modi- 
fication both  from  the  llruclure  of  the  lefs  eifential  parts 
of  the  machine,  and  from  the  dimenfions  and  figure  of 
the   apartment    in   ivhicii   the   experiments    are    made. 
The  lall  method  is  therefore  moll  generally  employed, 
and  according  to  this,  Mr  Nicholfon  gives  the  follow- 
ing efliraate  of  the  comparative  poiver  of  Van  Marum's 
two  machines  deicribcd  in  n°  48,  49. 

By  I  JO  turns  of  his  new  machine,  90  jarsj  each  con- 
tive  power  taining  upwards  of  a  fquare  foot  of  coated  glafs,  were 
tof  Van  Ma-charged  fo  that  the  battery  difcharged  itfelf.  The 
chT  \™*"  gr^at  Teylerian  machine,  with  two  plates  of  fi\ty-five 
inches  diameter,  in  its  original  ftate,  before  Dr  Van 
Marum's  improved  rubbers  were  applied  to  it,  never 
charged  the  (ame  battery,  in  the  moll  favourable  cir- 
cumllances,  in  lefs  than  66  tums>  It  follows,  there- 
fore, that  this  fmall  and  fimple  machine  exhibited 
T-Voths,  or  about  fths,  of  the  power  of  that  great  ma- 
chine in  its  firil  Hate  ;  and  probably^  if  the  circum- 
ilances  had  been  alike  favourable  in  each,  it  would 
have  amounted  to  one  half.  The  doftor  has  grounded 
a  calculation  upon  thefe  fafts ;  but  as  he  Hates  the  rub- 
bed furfaces  of  thefe  two  machines,  probably  by  forae 
mlllake  in  calculation,  to  be  1 243  and  9636  Iquare 
inches  refpeiSllvely,  I  fhall  repeat  the  calculation  in  Ihis 
place. 

The  diameter  of  the  plate  is  31  inches,  and  the 
length  of  the  cufliion  9  inches.  Then  31.7854 — 
3i-^iSi'.7854=r522  fquare  inches  rubbed  by  one  cu- 
fliion oh  one  iide.  And  522x4^2088  fquare  inches 
rubbed  by  the  four  Cufhions.  Again,  in  the  great  ma- 
chine, the  two  plates  having  a  diameter  of  65  inches, 
and  eight  cutVions  of  iji  iiiches  long,  65l'.7854-^ 
65 — 3 iV.7854  =  2410.4.  And  2410  4x8=19283 
fquare  inches  rubbed.  But  the  intenfity  of  the  eleftric 
power  of  a  machine  will  be  in  the  compound  ratio  iu- 
verfely  of  the  lurfaces  and  number  of  turns  when  the 
charge  is  the  fame;  Or  156x2088  :  66x19283  :  :  i 
rr  the  Intenlity  of  the  larger  machiiie  :  4:^1  the  inten- 
Jity  of  the  fmaller. 

To  have  increafed  the  po^ver  of  (leady  excitation 
four-fold,  is  certainly  an  aftonidiing  acquilition.  This 
iexprefTion,  hoivever,  of  the  inteniitics  appears  to  be  lefs 
generally  uleful  than  that  of  the  ratio  of  the  furface 
rubbed,  to  that  which  is  charged.  This  la(l  expreffion 
becomes  very  fimple  ivhen  the  latter  quantity  is  reduced 
to  I,  or  unity.  Thus,  in  the  two  riiachines  here  men- 
tioned, the   rubbed   furfaces   in  inches   for  the  battery 

1928^X66  .      ,  2088x150       ,-  ,  , 

are   -^ — >- —  -  ,  and ,  which  are  equal  to 

90X  1^4  90x144 

the  fimple  numbers  9O.5  and  24  o,  which  refpeclively 
denote  the  numijer  of  inches  rubbed  to  charge  one  inch 
of  coated  glafs. 

From   comparing  the  effefls  of  his  Own  machines  in 

the  Eigheft  degree  of  excitation  with  thofe  produced  by 

the  great  machine  at  Haarlem,  Mr  Nicholfon  had  been 

acylindri-  Induced  to  give  the  preference  to  the  cylinder.     From 

m.  later  experience,  however,  and   the  account  of  the  ef- 

feds   produced    'n-  Van  Marum's  new   machine,    Mr 
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Nicholfon   has  been  led  to  alter  his  opinion;  and  he  Principles  of 
now  prefers  a  plate  to  a  cylinder.  Elcdlncity 

From  confidering  the  defeds  of  the  ufual  methods  of  !  ,,".,„,,: 
cflimating   the    power   ot    machines,    Mr    Cuthbertfon       mcnt. 
was  led  to  proj'ofe  the  explolion  of  Heel  wire  as  a  pro- '  '     v     ■■' 
per  meafure;  ffiid  he  has  made    fevcral   experiments  to       '-4 
flicw  that  this  method  is  the  leall  liable  to  error.      Mr    "','•'"''■'- 
Nichollon  has  given  an  account  of  thefc  experiments  in  .i,qJ  gf 
his  Journal  for  Augull  1798;  but  thty  fcem  to  require  nu-afuiing 
a  repetition  and   farther   cxtenfion  before  they  can   be  ""■'  power 
received  as  conclulive.  ot  ma- 

As  glafs,  though  preferable  to  all  ele£lrics  that  can      jj  ' 
be   employed   for  the   purpofes  of  excitation,   from  its  ^u'-ftitutej 
durability  and  unchangeable  nature,  is  *"rora  its  brittle^ 'or  gUfs  ia 
nefs  attended  with  coniideralile  cxpence,  various  expe-'  '^"'.''^" 
dients   have   been   thought   of  to  fubllitute  in  its  place  "'^''  '""' 
f^jme   other  eleftric   in   the  conllruftion  of   eleflrical 
machines. 

Dr  Ingenhoufz,  the  inventor  of  the  plate  machine, 
made  a  variety  of  experiments  for  this  purpofe.     Falte- 
board  thoroughly  dried   and   heated,   and   then   foaked 
and  vamillied  with  a  folution  of  amber  in   linleed   oil, 
formed    plates    ^vhich    were    ftrongly   electrified   when 
rubbed  with  a  cat's  £kin  or  hare's  (kin.    He  tried  baked 
wood    boiled  in   linleed   oil,  but  with  lefs  fuccefs.     A 
cylinder  of  Ihong  filk  velvet,  formed  by  llretching  that 
fubllance   upon   two   circular  wooden  dilks,  was  found 
to   afford   confiderable   eleArical   force  when  caufed  to  ' 
revolve   againll  a  culhion   covered  i\-ith   hare's   fliin  *. «  pi;i. 
And   lalllyi,  the   fame  philofopher  contrived  a  portable  Tronf.  foi 
apparatus   for   charging  a  jar  by  means  of  a  varniihed '779. 
filk   ribband,   expofed   to   the   fritlion  of  a  rubber  at- 
tached to  the  external  coating,  while  the  oppolite  elec- 
tricity of  the  filk  was  taken  oflf  by  a  metallic  part  com- 
municating with  the  infide. 

It  was  at  the  beginning  of  1784,  that  M.  Walckiers 
de   St  Amand   undertook   to   conllruft   a   machine,   in 
■which  a  piece  of  filk  was  made  to  revolve  incelTantly, 
and  pafs  between  tivo  pair  of  Vubbers.     He  made  one 
of  fmall  dimenfions,   and   afterwards  a  larger   one,   in 
which  the  filk  was  t^venty-five  feet  in  length,  and  five 
feet   broad.      In  the  follo«-ing  year  M.  Rouland,  pro- ^  tjwj^-^,;^, 
fefibr  of  natural  philofophy  in   the   univerfity  of  Paris,  </,-j  marbinet 
conflrufted  a  machine  of  the  fame  kindf.      As  the  zA- 'I'^rique  a 
vantages  and   effedls   of  thefe  machines   appear   to   hf:'''-9'''"  f" 
confiderable,  we  fliall  here  infert  the  delcrlption  of  the  .     . 
latter  from  Nichollon's  Journal  for  December  1798.  \^ 

A,  B,  fig.  80.  is  a  wooden  table  four  feet  and  a  half  Delcrlption 
long,  two  feet  nine  inches   wide,  and   fomewhat   more"'  afilk 
than   an   inch   and  a  half  thick  :   its  feet  are  18  inches '"'yl''"*- 
long.      Upon  this  table  are  fallencd  by  llrong  "ooden^r  Yvvtx. 
fcrews,  abed,  two  crofs  pieces,  each  nine  inches  broad,      j^o  j_ 
which  carry  the  uprights  C,  D,  E,  F,  ishich  lall  are  27 
inches  in  height.  At  about  two-thirds  or  more  of  the  height 
of  thefe  uprights,  there  are  cut  notches  of  an  inch  fquare 
cacii,  in  which  the  axes  of  the  two  cylinders  G  and  H 
turn  freely.    Thefe  axes  are  parallel  to  the  table  and  to 
each    other,   and   are   kept  in  their  place  by  clamps  of 
wood  fcrewed  over  them.     The  cylinders  G  and  H  are 
formed  of  light  wood  glued  together,  and  covered  at 
the  ends  by  a  circular  piece,  whole  rounded  edges  arife 
half  an  inch   above  the  iurtacc  of  the  cylinders  them- 
felves.     Their  diam.eter  is  eight  inches ;  the  axes  are  of 
box-wood,  and  are  leis  than  an  inch  in  diameter,  hav- 
ing a  ihoulder  which  prevents  the  ends  of  the  cylinders 
4  Y  froin 
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I'iinciplescffrom  tor.cliing   the   uprights  when  turned  round  ;   and 
Eltotncity  lal^ly,  the  cylinders  are  covered  with  ferge. 

The  handle  is  copper,  its  radius  being  fix  inches 
long. 

'  K,  L,  is  a  piece  of  tafiety  covered  with  oily  and  re- 
iinous  matter,  of  the  fame  kind  as  is  ufed  in  France  in 
the  conilruc'tion  of  air-balloons,  which,  M-.  Rouland 
fays,  renders  the  filk  very  eleftrical:  the  breadth  of  the 
filk  is  nearly  one  inch  lefs  than  the  length  of  the  cy- 
linders, and  it  is  wrapped  round  them  with  its  ends 
fewed  together. 

The  whole  breadth  of  the  filk  is  taken  hold  of  or 
pinched  between  two  flattened  tin  tubes  oppofite  each 
ether  at  M,  and  two  of  the  fame  kind  at  N :  thcfe  are 
the  rubbers,  and  may  be  made  to  prcfs  againft  each 
other,  more  or  lefs  ftrongly,  by  means  of  fcrews.  They 
are  retained  by  ftrings  of  filk  faftened  to  the  four  up- 
rights of  the  machine,  v  v  are  two  brafs  chains  hoole- 
ed  upon  the  rubbers,  and  communicating  with  the  earth  j 
op  and  rjr  are  four  pieces  of  taffety,  prepared  in^  the 
fame  manner  as  the  principal  piece,  fewed  in  the  direc- 
tion of  their  length  to  the  rubbers,  and  fattened  to 
each  other  by  their  corrcfponding  comers  by  means  of 
threads  of  filk.  The  metallic  tubes  or  rubbers  are  co- 
vered with  cat's  fldn. 

S  reprefents  the  conductor.  It  is  a  cylinder  of  brafs 
three  inches  in  diameter,  36  inches  in  length,  including 
the  balls  at  the  end,  whofe  diameters  are  four  inches  : 
one  of  thefe  balls  has  a  ring,  /,  above  it,  which  ferves 
to  form  a  communication  between  the  conduftor  S  and 
any  other  conduflor. 

The  upper  and  lower  parts  of  this  cylindrical  prime 
conduflor  are  armed  with  two  plates  of  brafs  1/  ij,  whofe 
k-ncrth  is  equal  and  corrcfpondent  to  the  breadth  of  the 
taffety,  which  is  26  inches,  and  132  inches  or  II  feet 
Icng  :  the  edges  of  the  plates  are  about  half  an  inch 
dirtant  from  the  filk,  and  ferve  inftead  of  the  metallic 
points  that  were  ufed  by  M.  Walckiers,  but  rejefted 
by  M.  Rouland,  bccaufe  they  were  apt  to  ftick  into  the 
filk  and  damage  it. 

The  conduftor  S  is  fjfpended  by  filk  ftrings,  faftened 
10  the  uprights  of  the  machine  by  the  hooks  and  rings 
i  i :  its  fituation  is  parallel  to  the  cyhnders  G,  H,  and 
equidiftant  from  each.  The  aflion  of  this  machine  is 
as  follows  :  The  cylinder  H  is  moved  rapidly  on  its 
axis  by  means  of  the  handle,  and  the  cylinder  G  moves 
of  courfe  in  the  fame  direftion  on  the  two  extremities 
of  its  axis,  provided  tlie  taffety  K,  L,  be  properly 
ftretched.  This  tenfion  is  eafily  obtained  ;  becaufe  the 
crofs  pieces  to  ^vhich  the  uprights  C,  D,  and  E,  F,  are 
fixed,  may  be  moved  nearer  or  further  from  each  other, 
and  faftened  by  means  of  the  fcrews  a  b  and  c  d,  which 
pafs  tlirough  holes  cut  in  the  direftion  of  the  table. 

The  rotation  of  the  cylinders  neceifavily  producing 
a  circulation  of  the  taffety,  it  muft  confequently  be 
rubbed  in  its  paffage  between  the  tin  tubes  covered 
with  cat's  fliin  at  M  and  N  -,  and  by  this  fritlion  it  ob- 
tains what  is  called  the  negative  eleftricity,  which  is 
communicated  from  both  parts  of  the  filk  to  the  com- 
mon conduftor  S.  But  it  may  be  made  to  eleftrify 
pofitively,  by  removing  the  rubbers  to  the  middle  of 
the  filk,  fo  that  the  prime  conduftor  may  communicate 
with  them  :  or,  if  the  two  cuftiions  be  removed  to  half 
■the  diftance  between  the  revolving  cylinders  and  the 
prinae  conductor,  pcfitive   and  negative  electricity  may 


be   had   at  the  fame  time,  the  nibbeis  being  in  .\  nega-l'i'";'v';<'5of 
tive  ftate,  and  the  prime  conductor  in  a  pofitive  ftatc.     Llc«rnity 

The  advantages  of  a  machine  of  this  conftruiflion 
beyond  thole  of  glafs  are  ftated  by  the  inventor  to  be, 
I.  It   is   not   brittle   in   any  part.      z.  Its  excitation 


reqiures  no  amalgam. 


more    fteady,  becaufe   it 
dimenfions  have  no  lim.it. 

The  power  of  excitation  in  tl'.is  way  appears  to  have 
been  very  conliderable.     The  fafts  are  not  related  ^vith 
fo  much   detail  as  could  be  wilhed  in  the  report  of  the 
academy ;   but  it  appears  that  the  negative  iparks  from 
the  conduflor  of  Walckitrs,  \vhich  was  five  feet  long, 
ivere   from  15  to  17   inches   in   length,  very  loud   and 
denfe,  and   very  painful  to  the  hand  ;  that  pointed  bo- 
dies emitted  very  fenfible  fparks  to  the  conductor  ;  and 
that  a  battery  of  50   fquare   feet  was  charged   by  30 
turns  of  the  machine,  which  gives  19  feet  of  filk  rub- 
bed to  charge  one  foot  of  glafs  *.     In  another  inftance,  *  See  Phi. 
however,  it  is  faid,  that  a  fquare  foot  was  charged  by  J'y'irr.dl, 
oue  turn  of  the  machine,  which  anfwered  to  3  l-|^  fquare'-  ^7- 
feet  of  filk.     It  is  not  faid  whether  the  labour  of  turn- 
ing was  confiderable  or  not. 

M.  Rouland  made  feveral  trials  to  fubftitute  plain 
filk  inftead  of  that  ■which  was  varnlftied  ;  and  he  alfo 
tried  ivoollens  and  mixed  cloth  containing  goat's  hair  ; 
but  none  of  thefe  anfwered  to  his  fatisfaCtion. 

Chap.  XII.  Of  the  EleBric  Properties  of  Air. 

We  have  ranked  air  among  the  eleftrics,  but  it  will  Heated  aiif| 
be  feen  by  the  table  of  eleilric  fubftances  given  in  pagef-id  to  bei 
646.  that  it  is  but  an  imperfeft  eleflric.  We  have  ob-'^'""''-'^^^"' 
ferved  at  the  beginning  of  this  part,  that  it  may  even 
become  a  conducl:or  by  being  impregnated  with  moif-  "■ 
ture.  It  is  alfo  found  that  w'hen  air  is  heated  to  a  con- 
fiderable degree,  it  becomes  a  conduc1;or  ;  this  accord- 
ing to  Cavallo,  may  be  Ihewn  by  the  following  experi- 
ment. Eleftrify  a  common  ball  electrometer,  or  the 
prime  conduflor  with  Henly's  quadrant  eleitrometer 
placed  upon  it  ;  the  balls  will,  of  courfe,  feparate  from 
each  other,  or  the  index  of  the  quadrant  will  denote 
the  degree  of  eledlricity  communicated  to  the  prime 
conductor.  Noiv  bring  a  red-hot  iron  within  a  fuflici- 
ent  diftance  of  the  eleflrometer  or  the  prime  conduftor, 
and  it  -ivill  be  found  that  they  foon  lofe  their  eleftricity, 
it  being  conducted   aivay   by   the  heated   air   that  fur-  1 

rounds  the  iron  •,  that  the  heated  iron  is  the  caufe  of 
the  lofs  of  electricity  may  be  proved,  by  repeating  the  ex-  ' 

periment  with  the  fame  iron  when  cold,  as  in  this  cafe 
it  will  be  found  that  the  eleClrometer  of  the  conductor, 
will  not  lofe  its  eleClricity  fo  foon,  unlefs  the  iron  be 
brought  very  near. 

Mr  Read  made  the  following  experiment  to  prove 
that  hot  air  is  not  a  conduCtor.  jjj 

"  It  has   been,"   fays  Mr   Read,  "   commonly  faid.  This  deniei 
that  hot  air   conduCls  eleftricity.      With  a  view  to  af-b'- 
certain    this    matter,    the    foilow-ing   experiments  were^ 
made.     To  one  end  of  a   !nng   piece  of  wood  (^vhich 
ferved  as  a  handle,)   was  fixed  a  glafs  rod  fifteen  inches 
long  ;  to  the  remote  end  of  the  glafs  was  fixed  a  pith- 
ball  ele8romcter.     Having  eleCtritied  the  balls,  I  held 
them  by  the  wood  handle,  and   projeCled  them  into  a 
large  oven,  immediately  after  the  iire  was  drawn  out  of 
it ;  the   confequence  %vas,  that  when  I   performed   the 
operation  no^vlv,  the  balls  loft   their  eleftricity  ;  but 

that 
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Princiiilcsol'that  when  done  quick,  mth  ns  little  delay  as  poflible, 
Klfclricit}-  tlieir  eleftric  charge  was  not  diminilhed.  The  lofs  ot' 
'  "  "  ri.  eledricity,  in  the  liift  cafe,  was  found  to  have  cfcaped 
along  the  glafs  into  the  wooden  handle,  and  fo  to  the 
earth,  owing  to  the  great  heat  the  glafs  rod  had  acquir- 
ed, by  which  it  became  a  conductor  of  the  fluid  ;  for 
until  it  had  cooled  a  httle,  the  balls  could  not  be  char- 
ged again. 

"  I  ihall  lay  before  the  reader  one  circumftance  more, 
becaufe  it  may  tend  to  throw  light  on  what  degree  of 
heat  the  oven  was  in  at  the  time  the  obfervations  were 
made.  The  baker  having  pointed  out  to  me  the  iiot- 
teft  part  of  the  oven  ;  i\  ith  a  quick  motion  in  and  out, 
I  plunged  the  eleftrified  balls  into  that  part  of  it,  by 
which  one  thread  ball  was  burned  off,  but  the  remain- 
ing ball  fliewed  that  it  ftill  retained  its  eleclric  charge, 
becaufe  it  was  ftrongly  attracted  on  the  approach  of  my 
finger  *. 

Air,  as  an  eleftric,  may  be  eleftrified  either  by  ex- 
citation  or  by  communication. 

Air  may  be  excited  by  any  circumftance  which  tends 
to  produce  motion  among  its  particles  ;  as  by  friction, 
evaporation,  heat  and  cold,  expanfion  and  contraftion, 
and  by  any  chemical  proceffcs  in  which  theie  circum- 
ftances  are  produced. 

1.  That  air  may  be  excited  by  friilion  was  fufficicnt- 
]y  (ho^\'n  by  the  experiments  related  to  demonftrate  the 
fenfibility  of  Bennet's  eleftrometer  ;  by  thefe  experi- 
ments it  appeared,  that  whenever  a  cloud  of  dull  or 
powder  was  raifed  in  the  air  furrounding  the  electrome- 
ter, the  flips  of  gold  leaf,  by  their  feparation,  manifefted 
figns  of  eleftricity,  which  rauft  doubtlefs  have  been 
produced  by  the  attraflion  of  the  particles  of  duft  or 
po'ivder  ngainft  tlie  particles  of  air. 

2.  Air  may  be  rendered  eleftrical  by  the  vapour  or 
fmoke  which  rifes  into  it  from  evaporating  or  burning 
fubltances.  At  the  end  of  the  firft  part  of  this  article, 
ive  noticed,  in  a  general  way,  Sig.  Volta's  experiments 
on  the  electricity  produced  by  evaporation  •,  we  mull 
now  confider  this  lubjecl  rather  more  at  large.  The 
produftion  of  eletlricity  by  evaporation,  may  be  (hown 
by  the  following  experiments. 

Exper.  I.  Upon  the  cap  of  Bennet's  electrometer  c, 
fig.  81.  place  a  metaUic  cup  containing  a  httle  water  ; 
drop  into  the  water  a  red-hot  coal,  or  a  red-hot  piece 
of  clean  iron  ;  a  vapour  will  arife  from  the  water,  and 
the  ftrips  of  gold  leaf  n  n  will  diverge  ^vith  flrong  ne- 
gative eleftricity.  If  at  the  fame  time,  an  iron  ^vire  />, 
fixed  to  a  rod  of  glafs  or  fealing-wax,  with  a  common 
ball  eleftroraeter  hanging  from  its  extremity,  be  held 
by  the  glafs  or  fealing-wax  in  the  air,  at  a  little  dif- 
tance  above  the  cup,  the  balls  J  will  be  found  to  di- 
verge with  pofitive  eleftricity. 

Exper,  2.  Let  there  be  two  of  the  above  electrome- 
ters, as  A,  B,  fig.  8  2. ,  upon  the  cap  of  the  eleftrometer 
B,  place  a  metallic  cup  d,  as  in  tlie  lalt  experiment, 
and  into  the  cap  of  the  electrometer  A,  let  there  be 
fcrewed  a  bent  wire  m,  with  a  piece  of  tin  s  foldered 
to  its  other  extremity.  If  now,  the  eleiSlrometer  B 
with  its  metallic  cup  be  placed  immediately  beloiv  the 
tin  J-,  and  a  cullender  c,  containing  a  few  live  coals, 
be  held  over  the  cup,  and  if  water  be  poured  from  the 
jug  upon  the  coals  in  the  cullender,  io  as  to  fall  into 
the  metal  cup,  the  flips  of  gold  leaf  in  both  cleilrotne- 
te:s   will  diverge  :  thcfe  of  the   electrometer  B,  ivith 
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negative  eleiftricity,  and   thofc  of  the  electrometer  A,fiincipIesoi' 
with  pofitive  elcftricity.  F.!c(5lricity 

The  experiments  on  tlie  eledtricity  produced  by  eva-  '""''""?' 
poralion,  may  be   very   conveniently   made  by  heating    ^mcnt "' 
the  fmall  end  of  a  pretty  long  tobacco-pipe,  and  pour- '— — v— ^ 
ing  water  into  the  bowl  of  it  j  the  water  running  down 
to  the  heated  part,  which  Ihould  be  held  over  the  cap 
ot  Bennet's  cledromcter,  is  fuddenly  expanded  into  va- 
pour, and  the  flips  of  gold  leaf  will  fcparate  with  nega- 
tive electricity.  j,j 

In  the   above  experiment   it  has  been  feen,  that  theTheclcc- 
eleftrometer   from  wliich  the  vapour  arofe,  was  ahvays'"'"'"^/'* 
electrified  negatively ;  from  having  obferved  this  to  be  ^XeTnot^ 
always  the   cafe    in   his  experiments,     Sig.   M.  Volta^iwa^s^e - 
confidered  it  as  a  general  law.     Mr  Cavallo,  however,gative. 
mentions  fome  experiments  made  by  a  profefTor  at  IVIan- 
tua,  and  by  himfelf,  which  feera  to  contradift  tliis  fup- 
pofition. 

All  the  experiments,  (fiys  Mr  Cavallo),  made  on 
evaporation  for  fome  years  after  this  difcovery,  were  at- 
tended with  refults  conformable  to  the  above-mentioned 
general  law  ;  but  two  remarkable  exceptions  have  of 
late  been  difcovered,  which,  befides  their  contrj-dicl- 
ing  the  faid  law,  ftem  to  point  out  a  more  intimate 
connection  between  the  eledric  tluid  and  other  bodies. 
The  firft  of  thofe  exceptions  was  difcovered  and  pub- 
lillied  three  years  ago,  by  a  learned  profeflbr  of  the 
academy  of  Mantua  ;  the  fecond  was  very  lately  dif- 
covered by  myfelf. 

The  Mantuan  profelTor  obferved,  that  \vhen  ivater 
ivas  evaporated  by  being  put  in  contaft  -with  a  red  hot- 
piece  of  rulty  iron,  it  would  leave  the  iron  electrified 
pofitively;  whereas  when  the  experiment  was  tried  with 
a  clean  piece  of  iron,  the  eleftricity  acquired  by  the 
metal  would  be  of  the  negative  kind. 

When  I  firft  attempted  to  repeat  this  curious  experi- 
ment, the  refult  did  by  no  means  anfwcr  my  expecta- 
tions ;  the  electricity,  ^vhich  was  produced  being  of 
the  negative,  and  not  of  the  pofitive  kind  ;  but  oblcrv- 
ing  that  fometimes  no  fenfible  degree  of  cleCtricity  was 
produced,  though  the  evaporation  was  verj'  quick  and  ' 
copious,  I  began  to  fufpect  that  the  iron,  which  I  had 
employed,  ivas  not  futnciently  covered  with  ruft,  in 
confequence  of  which  tv.-o  oppoCte  ftates  of  eleCtricity 
might  polTibly  be  produced,  viz.  the  negative  from  the 
clean,  and  the  pofitive  from  the  rufty  part  of  the  iron  : 
which  two  oppofite  Itates,  by  counteracting  each  other, 
would  leave  the  iron  un-eleclrified.  Afrer  various  re- 
petitions of  this  experiment,  in  which  the  red-hot  iron 
was  thro^vn  into  the  infulated  water,  or  the  water  was 
poured  upon  the  red-hot  and  infulated  iron,  I  found 
that  this  was  actually  the  cafe. 

I  procured  fome  old  iron  nails,  ivhich  had  remained 
expoled  to  the  atmofphere  for  fcveral  years,  and  of 
courfe  had  contracted  a  very  thick  coat  of  niit  ;  and  on 
performing  the  experiment  with  them,  I  obtained  pofi- 
tive electricity,  agreeably  to  the  alTcrtion  of  the  above- 
mentioned  gentleman.  I'iie  fame  nail  very  feldora 
ivoiild  anlvver  for  more  than  one  experiment ;  for  the 
aCtion  of  tlie  fire  and  of  the  water  generally  removed  a 
great  deal  of  the  rult,  and  exhibited  the  naked  metal, 
which  would  afterv.ards  acquire  the  negative  elcCtricity. 
Here  follows  the  manner  of  performing  tliis  remarkable, 
experiment.  v^,  '" 

Infulate  a  metallic   or    earthen   pl.ite,    and   pour  a 
4  Y  2  fraall 
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Principl>:s  offm;ill  quantity  of  water  in  it,  and  let  a  fendble   eleflro- 
K'eiTlricity  meter  be  connected  with  the  water  ;  then  drop  a  red-hot 
lUuftrated  ^.^^^  ^£  j^^^  j^^^^  ^j^^  plate,  and  it  will  be  found,  that, 
ment.      if  ^^T   rufty   iron  be   ufed,  the   eletlrometer   will  be 
*       V        '  opened  with   pofitive   electricity  ;  if  the  iron  be  clean, 
or  free  from  rult,  the  eleftrometer  will  acquire  the  ne- 
gative  eledricity  ;  and   laftly,   if  the  iron  be  partially 
rufty,  the  eledrometer  will  acquire   littl^  or  no  electri- 
city, though  in  every  cafe  the  evaporation  may  be  equal- 
ly quick,  and  copious. 

The  other  exception  of  the  above-mentioned  general 
law  is  fhown  by  means  of  red-hot  glafs,  which  I  chan- 
ced to  difcover  very  lately.  The  various  degrees  of 
eleftric  power  that  are  produced  by  the  evaporation  of 
water  from  different  fubftances  induced  me  to  diverfify 
the  experiments-  as  much  as  I  could,  in  order  to  dif- 
cover, if  pofTible,  the  reafon  why  thofe  different  effefts 
tiook  place  when  the  evaporation  feemed  to  be  equally 
quick  and  copious.  Amongft  other  fubftances,  I  tried 
glafs,  and  found  that  it  generally  produced  little  or  no 
eleitricity.  The  water  was  fometimes  poured  upon  the 
hot  glafs,  but  in  general  the  hot  glafs  was  dropped  into 
the  infulated  water,  which  was  contained  in  a  thi  cup. 
However,  the  difference  of  effeft  was  found  not  to  be 
occaiioned  by  thofe  two  different  modes  of  proceeding. 
Having  repeated  this  experiment  a  great  many  times,  I 
at  lalt  found,  that  the  effeft  depended  on  the  different 
nature  of  the  glafs.  If  white  and  clean  flint  glafs  be 
made  red-hot,  and  in  that  ffate  be  dropped  into  the  vef- 
fel  of  water,  a  quick,  evaporation  will  enfue,  and  the 
veffel  is  eleftrified  pofitively.  If  the  flint  glafs  be  not 
Very  clear,  there  will  not  be  any  electricity  generated 
by  the  evaporation,  &c.  And  laftly,  if  the  experi- 
ment be  tried  with  more  impure  glafs,  as  the  glafs  of 
■which  wine  bottles  are  made,  the  negative  eleftricity 
will  be  produced. 

In  performing  this  experiment,  it  is  neceffary  to  take 
care  that  no  pieces  of  coal  adhere  to  the  glafs,  which 
will  frequently  happen  when  a  piece  of  glafs  is  heated 
in  a  common  fire  ;  for  in  that  cafe  negative  eleSricity 
will  be  produced  by  the  evaporation,  though  the  beft 
flint  glafs  be  ufed. 

It  has  frequently  happened,  in  the  courfe  of  my  ex- 
periments, that  no  electricity  whatever  has  been  pro- 
duced by  the  evaporation  of  water  from  certain  fubftan- 
ces ;  however,  as  in  thofe  cafes  the  evaporation  was 
not  very  copious,  I  attributed  the  deficiency  of  eleftri- 
eity  to  the  weaknefs  of  the  evaporation.  But  a  very 
remarkable  inftance  of  this  fort  is  mentioned  in  the  dif- 
—~^  fertatjon   of  the    above-mentioned  ingenious   profeffor. 

He  flaked  25  pounds  weight  of  quicklime  with  a  fuf- 
ficlent  quantity  of  water,  and  though  a  very  copious 
evaporation  took  place,  yet  it  was  not  attended  with 
any  eleftricity.  Should  any  perfon  fufpeft,  that  the 
deficiency  of  electricity  in  this  experiment  ^vas  owing 
to  the  want  of  burning  coals  or  aCtual  fire,  he  ftiould 
confider,  that  in  other  fimilar  proceffes  eledtricity  is 
produced  without  any  aftual  fire  ;  thus  the  evaporation, 
which  is  occafioned  by  the  effervefcence  of  iron  filings 
in  diluted  vitriolic  acid,  produces  negative  eleClricity. 
After  a  careful  examination  of  the  above-mentioned 
experiments,  the  origin  of  the  eleClricity,  which  is  ob- 
ferved  in  the  evaporation  of  water  and  other  evaporable 
fubftances,  whether  folid  or  fluid,  feems  not  to  be  re- 
concileable  to  the  general  law  already  noticed,  nor  can 
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I  form  any  plaufible  theory  that  can  be  fufficient  to  ac-  Principles  of 
count  for  all  the  phenomena.  If  the  production  of  ^'^'^"'^"5' 
electricity  in  thofe  experiments  depended  upon  the  in- 
creafed  or  diminiflied  capacity  of  water  for  holding  the 
eleCtric  fluid,  it  fliould  feem  to  be  immaterial  whether 
the  water  be  evaporated  in  one  way  or  in  another,  pro- 
vided the  evaporation  be  made  with  equal  quicknefs 
and  in  equal  quantities.  Were  it  not  knowii  that  glafs 
or  iron  made  red-hot  produces  no  eleCtricity  in  cooling, 
we  might  fufpeCt,  that  the  eleCtricity,  which  is  produ- 
ced by  the  evaporation  of  water,  may  be  counteracted 
by  the  contrary  eleClricity,  which  Is  produced  by  the 
cooling  of  glais  or  iron  ;  but  it  has  been  obferved  by 
feveral  ingenious  perfons,  that  red-hot  glafs  and  red- 
hot  iron  produce  no  eleCtricity  whatever  when  fuffered 
to  cool  upon  infulated  ftands. 

It  has  been  found  that  eleCtricity  promotes  eva- 
poration.    This  may  be  proved  by  the  following 

Exfier.  Upon  the  prime  conduClor  of  an  eleClrical  Ev.-ipora. 
machine,  place  a  Ihallow  metallic  diih,  as  a  pewter  t'°n 'ncreaf- 
plate,  containing  a  fmall  quantity  of  water ;  and  let  a  "  v  '  " 
fimilar  difti,  containing  fuch  a  quantity  of  water  as  that 
the  two  difties  may  exaCtly  counterpoile  each  other,  be 
placed  on  a  table  at  a  diftance  from  the  machine.  Novv 
fet  the  machine  in  motion,  and  after  a  certain  time  has 
elapfed,  place  the  two  dilhes  again  in  the  fcales,  and  it 
will  be  found  that  the  difti  which  ftood  on  the  prime 
conductor  is  lighter  than  the  other  ;  evidently  fhowing 
that  more  of  the  water  has  been  evaporated. 

This  experiment  might  with  more  propriety  have 
been  given  when  defcribing  the  chemical  effeCts  of  the 
eleCtric  power. 

We  (hall  return  to  this  fubjeCl,  under  Atmofpherical 
EleBricity,  to  which  the  confideration  of  the  other  cir- 
cumftances  effeCting  the  eleCtricity  of  air  by  excitation, 
more  properly  belongs. 

Air  may  be  eleCtrified  by  communication  in  two  Method  of 
ways  J  hy  Jimp/e  eleclrijication,  as  It  is  called,  or  by  fledlrifying 
charging  a  ftratum  of  it  fituated  between  two  conduCl-  ^^^  ^'■'  °'  * 
ing  furfaces.  room. 

Exper.  I. — Fix  two  or  three  pointed  needles  into 
the  prime  conduCtor  of  an  eleCtrlcal  machine,  and  fet 
the  glafs  in  motion  fo  as  to  keep  the  prime  conduCtor 
electrified  for  feveral  minutes.  If  now,  an  eleClrometer 
be   brought  within   the   air  that   is  contiguous  to  the  ' 

prime  conductor,  it  will  exhibit  figns  of  eleCtricity,  and 
this  air  will  continue  eleCtrified  for  fome  time,  even  af- 
ter  the  machine  has  been  removed  into  another  roem. 
The  air,  in  this  cafe,  Is  eleCtrified  pofitively  -,  it  may 
be  negatively  eleCtrified  by  fixing  the  needles  in  the  ne- 
gative conduClor  while  infulated,  and  making  a  com- 
munication between  the  prime  conduCtor  and  the 
table,  by  means  of  a  chain  or  other  conducting  fubftance. 
The  air  of  a  room  may  be  eleCtrified  in  another  way. 
Charge  a  large  jar,  and  infulate  it ;  then  conneCl  two 
or  more  (harp  pointed  wires  or  needles,  with  the  knob 
of  the  jar,  and  conneCt  the  outfide  coating  of  the  jar  with 
the  table.  If  the  jar  be  charged  pofitively,  the  air  of 
the  room  ^vill  foon  become  pofitively  eleCtrified  likewife ; 
but  If  the  jar  be  charged  negatively,  the  eleCtricity  com- 
municated by  It  to  the  air,  will  become  alfo  negative. 
A  charged  jar  being  held  In  one  hand,  and  the  flame 
of  an  Infulated  candle,  held  In  the  other,  being  brought 
near  the  knob  of  the  jar,  will  alfo  produce  the  fame  ef- 
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f  A  ftratum  of  air  may  be  charged  in  the  fame  man- 
ner as  a  plate  of  glafs,  when  its  oppofite  furfaces  are 
placed  in  contaft  with  metallic  plates  which  lerve  as  a 
coating  to  the  plate  of  air. 

To  perform  this  experiment,  take  two  circular  boards, 
each  three  or  four  teet  in  diameter,  made  perfeftly 
fraooth,  and  their  edges  rounded  ;  coat  one  iide  of  each 
board  with  tinfoil,  io  that  it  may  be  turned  up  over 
the  edge  of  the  board,  and  let  it  be  burnilhed  fo  as  to 
render  it  as  fmooth  as  poflible.  Thefe  boards  muft  be 
placed,  with  their  coated  fides  parallel  to  each  other, 
horizontally,  and  fo  that  they  may  be  fet  at  a  greater 
or  fmaller  diftaiKe,  and  they  mult  both  be  infulated. 
For  this  purpole,  it  is  moft  convenient  to  fix  one  of  the 
boards  on  a  Ifrong  fupport  of  glafs  or  baked  wood,  and 
to  fufpend  the  other  by  filken  llrings  from  the  ceiling 
of  the  room,  from  which  it  may  be  railed  or  lowered 
by  a  proper  pulley,  lo  as  to  be  placed  at  the  required 
diftance  from  the  lower  board. 

The  boards  being  thus  placed  in  their  fituation,  at 
the  dillance  of  about  an  inch  from  each  other,  on  their 
being  eleSrified,  the  ftratum  of  air,  interpofed  between 
them,  will  prefent  phenomena  limilar  to  thole  of  a 
plate  of  glafs  under  the  lame  circurallances.  On  con- 
nefting  one  of  the  boards  vaxh  the  prime  condudlor, 
while  the  other  is  infulated,  the  air  will  receive  no 
eharge  agreeably  to  what  was  remarked  of  an  infulated 
Leyden  phial.  But  if,  while  one  of  the  boards  is  elec- 
trified from  the  prime  conductor,  the  other  be  made  to, 
communicate  with  the  earth  or  other  conducing  bodies, 
the  plate  of  air  will  receive  a  charge,  and  when  the 
communication  between  the  boards  is  completed  by 
conduftors,  an  explofion  will  take  place.  The  explo- 
fion  in  this  cafe,  however,  is  by  no  means  fo  remarkable 
as  that  which  is  produced  from  an  equal  furface  of 
coated  glafs,  for  reafons  which  ^vill  be  explained  here-, 
after. 

The  experiment  of  charging  a  plate  of  air  was  firfl 
made  by  M.  j^pinus  and  M.  Wilcke,  who  being  at 
Berlin  together,  jointly  made  feveral  experiments. 

They  made  feveral  experiments  to  give  the  eleftric 
(hock  by  means  of  air,  and  at  length  fucceeded  by  fuf- 
pending  large  boards  of  wood  covered  with  tin  with  the 
flat  fides  parallel  to  one  another,  and  at  fome  inches 
afunder ;  for  they  found,  that  upon  eleftrifying  one  of 
the  boards  pofitively,  the  other  was  always  negative. 
But  the  difcovery  was  made  complete  and  indifputable 
by  a  perfon  touching  one  of  the  plates  with  one  hand, 
and  bringing  his  other  hand  to  the  other  plate  ;  for  he 
then  received  a  (hock  through  his  body,  exactly  like 
that  of  the  Leyden  experiment. 

With  this,  plate  of  air,  they  made  a  variety  of  curi- 
ous experiments.  The  two  metal  plates,  being  in  op- 
pofite ftates,  ftrongly  attracted  each  other,  and  would 
have  rulhed  together,  if  they  had  not  been  kept  afun- 
der by  firings.  Sometimes  the  eledlricity  of  both 
would  be  djfcharged  by  a  llrong  fpark  between  them, 
as  when  a  pane  of  glals  burlls  with  too  great  a  charge. 
A  finger  put  between  them  promoted  the  difcharge, 
and  felt  the  (hock.  If  an  eminence  was  made  on  either 
of  the  plates,  the  felf  difcharge  would  always  be  made 
through  it,  and  a  pointed  body  fixed  upon  either  of 
them  prevented  their  being  charged  at  all  *. 

At  the  end  of  the  table  of  conduftors  given  in  page 
646.  it  was  obferved  that  a  TorriceUian^vacuiim  was  a 
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non-condu6lor  of  eleftricity.     Some   experiments  were  Print  iples  of 
made  by  Mr  Wallh,   which   proved  the  perfeit   imper- 
meability of  a  vacuum  by  the  eleilric    light.      But   the 
moll  complete  experiments  on  this  fubjed   are   thole  of 
Mr  W.  Morgan  and  Mr  Cavallo.     The   following  are  ' 
Mr  Morgan's  experiments. 

A  mercurial  gage  B,  fig.  83.  about  15  inches  long,  MrMor- 
carefully  and  accurately  boiled,  till  every  particle  of  air  ."■'"'* '■"''P'^" 
was  expelled  from  the  infide,  was  coated  ^vith  tin-foil,  ''"""="'■'  °" 
five  inches  down  from  its  fealed  end  (A),  and  being  in- jo„,i^^nK 
verted  into  mercury  through  a  perforation  D,  in  the  power  of  a 
brafs  cap  E,  which  covered  the  mouth  of  the  ciltern  p<'rfc<!t  v;i. 
H  ;  the  whole  was  cemented  together,  and  the  air  was*^""™" 
exhauited  from  the  infide  of  the  ciflern  through  a  valve 
C,  in  the  brafs  cap  E  jult  mentioned  ;  which  producing 
a  perfed  vacuum  in  the  gage  B,  afforded  an  infirument 
pecuUarly  well  adapted  for  experiments  of  this  kind. 
Things  being  thus  adjulted,  a  fmall  wire,  F,  having 
been  previoufly  fixed  on  the  infide  of  the  cillcni,  to 
form  a  communication  between  the  brafs  cap  E,  and 
the  mercury  G,  into  which  the  gage  ivas  inverted  ;  the 
coated  end  A  was  applied  to  the  condudtor  of  an  elec- 
trical machine  ;  and,  notwithllanding  every  effort,  nei- 
ther the  fmallell  ray  of  light,  nor  tlie  llightefi  charge, 
could  ever  be  procured  in  this  exhaufted  gage.  It  is 
^vell  known,  that  if  a  glafs  tube  be  exhauited  by  an 
air-pump,  and  coated  on  the  outfide,  both  light  and  a  • 
charge  may  very  readily  be  procured.  If  the  mercury 
in  the  gage  be  imperfeftly  boiled,  the  experiment  will 
not  fucceed  ;  but  the  colour  of  the  eledtric  light,  which, 
in  air  rarefied  by  an  exhauller,  is  always  violet  or  pur- 
ple, appears  in  this  cafe  of  a  beautiful  green  ;  and  what 
is  very  curious,  the  degree  of  the  air's  rarefaflion  may 
be  nearly  determined  by  this  means.  There  have  been 
inllances  known,  in  a  courfe  of  experiments,  where  a 
fmall  particle  of  air  having  found  its  way  into  the  tube. 
B,  the  electric  light  became  vifible,  and  as  ufual  of  a 
green  colour  ;  but.the  charge  being  often  repeated,  the 
gage  has  at  length  cracked  at  its  fealed  end,  and  in  con- 
lequence  the  external  air,  by  being  admitted  into  the 
infide,  has  gradually  produced  a  change  in  the  eleflric 
light,  from  green  to  blue,  from  blue  to  indigo,  and  fo 
on  to  violet  and  purple,  till  the  medium  has  at  lall  be- 
come fo  denfe,  as  no  longer  to  be  a  conductor  of  elec- 
tricity. There  can  be  little  doubt,  from  the  above  e.^c- 
periments,  of  the  non-condui5ting  power  of  a  perfeft 
vacuum  ;  and  this  fait  is  Hill  more  llrongly  confirmed 
by  the  phenomena  which  appear  upon  the  admilTion  of 
a  very  minute  particle  of  air  into  the  infide  of  the  gage. 
In  this  cafe,  the  whole  becomes  immediately  luminous, 
upon  the  ilightelt  application  of  electricity,  and  a  charge 
takes  place,  which  continues  to  grow  more  and  more 
powerful,  in  proportion  as  frefli  air  is  admitted,  till  the  , 

denfity  of  the  conducing  medium  arrives  at  its  maxi- 
mum, which  it  always  does  when  the  colour  of  the  elec- 
tric light  is  indigo  or  violet.  Under  thefe  circumftances, 
the  charge  may. be  fo  far  increafed,  as  frequently  to 
break  the  glafs.  In  fome  tubes,  which  have  not  been 
completely  boiled,  they  will  not  conduit  the  eledlric 
fluid,  when  the  mercury  is  fallen  very  low  in  them  ; 
yet  upon  letting  in  air  into  the  ciltern  H,  fo  that  the 
mercury  fhall  rife  in  the  gage  B,  the  electricity,  which 
was  before  latent  in  the  infide,  fhall  now  become  vifible, 
and  as  the  mercury  continues  to  rife,  and  of  confe- 
quence  the  medium  is  reruiered  lefs  rare,  the  light  fhall 
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Pri'-ci-^kjofgrow  inorc  a:id  move  \ifible,  and  the  gcge  fliall  at  la.1 
iitftritity  gg  charged,  notvvithftanding  it  has  not  been  near  an 
eleftricKl  machine  for  two  or  three  day?.  This  fecnis 
to  prove,  that  there  is  a  limit,  even  in  the  rarefaftion  of 
'  air,  which  fcts  bounds  to  its  conducing  power ;  or,  in 
other  words,  that  the  particles  of  air  may  be  fo  far  fe- 
parated  from  each  other,  as  no  longer  to  be  able  to 
tranfmit  the  eleJlricity  ;  that  if  they  are  brought  within 
a  certain  diilance  of  each  other,  their  condufting  power 
begins,  and  continually  increafes,  till  their  approach 
alfo  arrives  at  its  limit,  when  the  particles  again  become 
fo  near,  as  to  relift  the  paiTage  of  the  electricity  entire- 
ly, without  employing  ^•iolence,  ^^•l)ich  is  the  cale  in 
common  and  condenfcd  air,  but  more  particularly  in  the 
latter. 

It  is  furprifing  to  obferve,  how  readily  an  cxhaufted 
tube  is  charged  with  eleftricity.  By  placing  it  at  ten 
or  twelve  inches  from  the  cor.duftoT,  the  light  may  be 
feen  pervading  its  infide,  and  as  flrong  a  charge  may 
be  charged  fometimes  be  procured,  as  if  it  were  in  contaft  with  the 
With  elec-  conductor.  Nor  does  it  fignify  how  narrow  the  bore  of 
the  glafs  may  be  ;  for  even  a  thermometer  tube,  having 
the  minutell  perforation  pofiible,  will  charge  v,  ith  the  ut- 
moli  facility ;  and  in  this  experiment,  the  phenomena  are 
peculiarly  beautiful. 

Let  one  end  of  a  thermometer  tube  be  fealed  hei"me- 
ticallv  ;  let  the  other  end  Ijc  cemented  into  a  brafs  cap 
with  a  valve,  or  into  a  brafs  cock,  fo  that  it  may  be 
fitted  to  the  plate  of  an  air-pump.  When  it  is  exhaull- 
ed,  let  the  fealed  end  be  applied  to  the  conductor  of  an 
eleftrical  machine,  v.'hile  the  other  end  is  either  held  in 
the  hand,  or  conneiSled  to  the  floor.  Upon  the  flighteil; 
excitation,  the  electricity  will  accumulate  at  the  fealed 
end,  and  be  difcharged  through  the  infide  in  the  form 
of  a  fpark  ;  and  this  accumulation  and  difcharge  may 
be  inceilanlly  repeated,  till  the  tube  is  broken.  By  this 
means,  a  fpark  42  inches  long  may  be  procured  ;  and 
if  a  proper  tube  could  be  found,  we  might  have  a  fpark 
tlrree  or  four  times  that  length  :  if,  inflead  of  the  fealed 
end,  a  bulb  be  bloivn  at  that  extremity  of  the  tube,  the 
electric  light  will  fill  the  whole  of  that  bulb,  and  then 
pafs  through  the  tube  in  the  lorm  of  a  brilliant  fpark,  as 
in  the  foregoing  experiment  ;  though  in  this  cafe,  the 
charge,  after  a  few  trials,  will  make  a  fmall  perforation 
in  the  bulb.  If,  again,  a  thermometer,  filled  ^vith  mer- 
cury, be  inverted  into  a  cillem,  and  the  air  exhaulled 
in  the  manner  before  dclcribed  for  making  the  experi- 
ment with  the  gage,  a  Torricellian  vacuum  will  be  pro- 
duced ;  and  no'tv  the  electric  light  in  the  bulb,  as  well 
as  the  fpark  in  the  tube,  will  be  of  a  vi'vid  green  ;  but 
the  bulb  ivill  not  bear  a  freciuent  repetition  of  charges, 
before  it  is  perforated  in  like  manner  as  when  it  has  been 
exhaufltd  by  an  air-pump.  It  can  hardly  be  necefTary 
to  obferve,  that  in  thefe  cafes  the  electricity  affumesthe 
appearance  of  a  fpark,  (?)  from,  the  narrownefs  of  the 
paiTage  through  which  it  forces  its  way.  If  a  tube,  40 
inches  long,  be  fixed  into  a  globe  eight  or  nine  inche-in 
diameter,  and  the  whole  be  exhaulled,  the  eleclricity, 
after  paiTmg  in  the  form  of  a  brilhant  fpark  throughout 
the  length  of  the  tube,  will,  iv  hen  it  gets  into  tlie  In- 
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fide  of  the  globe,  expand  itfelf  in  all  direclions,  entire- Principles  ot 
ly  filling  it  with  a  violet  and  purple  light,   and  exhil)it-  -i'eclricity 
ing  a  linking  inlcance  ot  the  vail  elafticity  ot  the  elec- 
tric power. 

Mr  Morgan  concludes  his  remarks  with  acknow- 
ledging his  obligations  to  Mr  Brooke  of  Norwich 
for  communicating  to  liim  his  method  of  making  mer- 
curial  gages. 

Mr  Brooke's  method  of  making  mercurial  gages  is  Mr 
nearly  as  follows  :  Let  a  glais  tube  L  (fig.  84.),  iealed  Brooke's 
hermetically  at  one  end,  be  bent  into  a  right  angle  \vith-  "^^''1°''  °' 
in  two  or  three  inches  of  the  other  end.  At  the  diilance  n-ercuriai 
of  about  an  inch  or  Ids  from  the  angle,  let  a  bulb  A',  of  ^^^es. 
about  tiiree-fourths  of  an  inch  in  diameter,  be  blown  in 
the  curved  end,  and  let  the  remainder  of  this  part  of  the 
tube  be  dra^vn  out  /,  fo  as  to  be  fufticiently  long  to  take 
hold  of  when  the  mercury  is  boiling.  The  bulb  A'  is 
defigned  as  a  receptacle  for  the  mercury,  to  prevent  its 
boiling  over  ;  and  the  bent  figure  of  the  tube  is  adapt- 
ed for  its  inverfion  into  the  clllern  :  for  by  breaking  off 
the  tube  at  A'l  within  an  eighth  or  a  fourtli  part  of  an 
inch  of  the  angle,  the  open  end  of  tlie  gage  may  be 
held  perpendicular  to  the  horizon  when  it  is  dipped  in- 
to the  mercury  in  the  cillem,  -without  obliging  us  to 
bring  our  linger  or  any  other  (ubllance  into  contact  with 
the  mercury  in  the  gage,  which  never  fails  to  render  the 
inilrument  imperfect.  It  is  neceffary  to  obierve,  that  if 
the  tube  be  1 4  or  15  inclies  long,  it  will  be  impoflible 
to  boil  it  effeituaily  for  the  experiments  mentioned  a- 
bove  in  lefs  than  three  or  four  hours,  altliough  Mr  Brooke 
feems  to  prefcribe  a  much  lliorter  time  for  the  purpofe  j 
nor  will  it  even  then  fucceed,  unlels  the  greatell  atten- 
tion be  paid  that  no  bubbles  of  air  lurk  behind,  which 
is  frequently  the  cafe  :  but  experience  has  taught  how 
to  guard  pretty  well  againit  this  difappointment,  parti- 
cularly by  taking  care  that  the  tube  be  completely  dry 
before  the  mercury  is  put  into  it ;  forif  this  caution  be  not 
obferved,  the  inftrument  can  never  be  made  perfect. 
There  is,  however,  one  evil  which  it  is  fuihcitnt  to  re- 
medy ;  and  that  is,  the  introduttion  of  air  into  the  gage, 
owing  to  tile  unboiled  mercury  ir.  tlie  cillem  ;  for  when 
the  gage  has  been  a  few  times  exhaulled,  the  mercury 
which  originally  filled  it  becomes  mixed  ivitli  that  into 
which  it  is  inverted,  and  in  confequence  the  vacuum  is 
rendered  leffs  and  lefs  perfeft,  till  at  laft  the  inftrument 
is  entirely  fpoiled. 

Mr  Cavallo's  experiments  ^vere  made  with  an  excel- 
lent air-pump,  ^vhich  is  defcribed  in  the  73d  volume  of 
the  Philofophical  Tranlaftions. 

The  follovving  is  the  refult  of  Mr  Cavallo's  experi-jjj^'lj   ^ 
ments  as  given  by  himfelf.  i,-.  cxperi- 

"  From  thcfe  experiments  it   appears,   firlt,  that  in  me  ,;^  on 
the  utmoft   rarefaction  that  can  be  effected  by  the  beft^''-'.'''""'^ 
air-pump,   which  amounts  to  about  one  thoufand,  both  "'^J""-  ' 
the  ele6lric  I'ght   and   the  electric   attrafiion,  though 
very  fl-eak,  are  lli!l  obfervable  ;  but,  fecondly,  that  the 
attraction  and  repuifion  of  eledtricity  become  weaker 
in  propcrtion-  as  the   air  is   more   rarefied,  and   in  the 
fame  manner  the  intenfity  of  the   light  is  gradually  di- 
niinifr.ed.    Now,  by  reafoning  on  this  analogy,  we  may 

conclude 
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(f)  By  cementing  the  firing  of  a  guitar  into  one  end  of  a  thermometer  tube,  a  fpcirk  m.ay  be  obtrined,  as  well 
as  if  the  tube  had  been  fealed  hermeticallv. 
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Frinciplcscfconclude,  that  both  the  attraftion  and  the  light  will 
tlEiftricity  ceafe  in  a  perfedl  abfence  of  air  ;  but  this  ^vill  never 
illuftiattd  account  for  this  perfeft  vacuum  ever  becoming  a  non- 
''■^iteiu''"'  conduflor  of  cleclricity  ;  however,  the  faft  feems  to  be 
1— ly—j  fuUy  afcertainecl  by  Mr  Wallh  and  Mr  Morgan._  and 
the  only  tlur.g  that  remains  to  be  done  is  to  invelligate 
the  caufe  of  fo  remarkable  a  property." 

Experiments  on  the  adlion  of  elcdrics  in  vacuo  had 
been  long  ago  made  by  Mr  Boyle  and  Mr  Gray;  but 
as  the  vacuum  that  they  \vere  able  to  produce  was  very 
imperfe£l,  it  is  not  furprifmg  that  they  could  perceive 
no  difference  whether  the  body  wasexpofed  in  the  open 
air  or  coniined  within  an  exbauHed  recei\'er. 

Chap.  XIII.   Of  the  means  of  nfcertalning  fmall  de- 
grees of  EleBrictty. 

Ufmi  el»c-  In  the  courfe  of  this  part  of  our  article  we  have  al- 
tromettrs  ready  defcribcd  many  inftruraei>ts  for  afcertaining  the 
notfuffi-  prefence  of  electricity  ;  and  one  of  thefe,  Bennet''s  Ekc- 
licTte'tbr'''  trome.'er,  has  been  flle^vn  to  be  exceedingly  fenfible. 
nice  obfcr-  But  on  a  nicer  examination  it  has  been  found,  that  in 
tions.  the  courfe  of  experiments,  as  well  as  in  cbfervations  on 

natural  eleftricity  to  be  related  hereafter,  the  quantity 
or  degree  of  eledlricity  is  fo  minute,  as  not  to  be  fenfi- 
ble by  means  even  of  tills  delicate  inllrument,  and  is 
yet  capable  of  being  rendered  fufficiently  obvious  by 
other  means.     Thefe  means  we  are  now  to  deicribe. 

Moft   of  the   means   ^vliich  have   been    de^dfed   for 
rendering   fcniible  minute   degrees  of  ele61ricity   have 
14J         been  fuggelled  by  the  effects  of  Volta's  eledrophorus. 
Method  of        Tlie   firll   procefs   employed  for  this  purpofe  was  iu- 
Lichten-      yetted  by  Profeffor  Lichtenberg,  and  the  fame  thought 
Klmcock     fe^i"s   to   have   occurred   to   Dr    Klincock.  of  Prague. 
It  was  performed  by  meaps  of  two  refmous  plates  like 
thofe  of  the  common   eleftrophorus,  and   one   metallic 
plate   with  an   infulating  handle.     One  of  the  refmous 
plates  ivas   firll   excited   by  flight   friftion,  and  it  ivas 
then  employed  to  communicate  eletlricity  to  the  me- 
tallic plate,  which  was   in   its  turn  made  to  communi- 
cate eleftricity  to  the  other  refmous  plate.     The  elec- 
tricity   poffeffed  by    this  latter    plate   was    now    com- 
municated to  the  metallic  plate  :    this  was  again  con- 
veyed to  the  firft  refmous  plate,  of  -ivhich  it  increafed 
the  electricity  by  communication.     By  repeatedly  ap- 
plying the  metallic  plate  to  each  of  the  refmous  plates, 
*  S'^'"'    without  bringing  them  in  contacl,  the  eleftricity  at  ilrit 
J'Y"'         excited  was   accumulated     till    it    became    fufficiently 

2 .,         fenfible  to  an  ordinary  ele£trometer  *. 
Espcri.  The  next   method  employed   was  that   of  the  ccle- 

nients  brated  Volta,   or  the  condenfer.      But  before   we   de- 

wliicliK-d  fj-jjfjg  jj-g  apparatus  and  the  mode  of  uiing  it,  it  is 
ver.tion  cf  i>eceffary  that  we  fliculd  give  a  brief  account  of  the  ex- 
Volta's  periments  which  led  to  the  invention, 
condciirer.  Mr  Volta  found  that  conduflors  of  the  fame  Qtape 
(ap ■city  of  ^.gjg  capable  of  containing  more  or  lefs  eleflricity,  as 
their  furfaces  are  /cfs  or  more  influenced  by  hcmologous 
ntmof/i/ieres  ;  and  that  the  capacily  of  a  conduflor  of 
the  fame  (liape  and  furface  was  increafed,  w-hen,  inftead 
of  being  quite  irifulnleJ,  they  ivere,  \vhlle  infulated,  pre- 
fented  to  another  conduftor  not  infulated,  and  this  in- 
crcafe  became  more  confpicuous  according  as  the  two 
conduiflors  were  larger,  or  approached  nearer  to  each 
other. 


cor.diiclors. 
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^^^^en  an  infulated  conduiTicr  is  thus  prefentcd  torrlnciplcsoC 
any  other  conduaor,  Sigr.ior  Volta  calls  it  a  Conjugate  ^J^'^^'^"",f 
CunduSior.  by  cxptn- 

Iii  order  to  fliew  by  experiment  the  above-mcrtion-  mcM. 
ed  property  or  increale  of  capacity  in  a  condutlor,  take  '-— v--~^ 
the  metal  plate  of  an  elefiroplioius,  and  holding  it  by  ^  '44 
its  infulating  handle  in  the  air,  cle'^li'*^y  »<■  lo  high,  as^^"^^^^^_ 
that  the  index  of  an  electrometer  annexed  to  it  might 
be  elevated  to  60°  j  then  lowering  this  metal  plate  by 
degrees  towards  a  table  or  other  conuuiiing  plain  fur- 
face,  you  will  obfervc  that  the  index  of  the  elccirome- 
ter  will  fall  gradually  from  60°  to  50°,  40°,  30°,  &.C. 
Notwitlillanding  this  appearance,  the  quantity  of  elec- 
tricity in  the  plate  remains  the  fame,  except  the  faij 
plate  be  brouglit  fo  near  the  table  as  to  occafion  a 
tranfmiilion  of  the  eleclricity  from  the  former  to  the 
latter  j  at  leaft  the  quantity  of  eleflricity  will  remain 
as  much  the  fame  as  the  danipnefs  of  the  air,  Sic.  will 
permit.  The  dccreafe,  therefore,  of  iiitenfity  is  owing 
to  the  increafed  capacity  of  the  plate,  which  is  now  con- 
jugate, viz.  oppofed  to  another  conducting  furface.  In 
proof  of  which,  remove  gradually  the  metal  plate  from 
tlie  table,  and  it  will  be  found  that  the  electrometer 
rifcs  again  to  its  former  llation,  namely  to  6z°,  except- 
ing the  lofs  of  that  quantity  of  eleCtricity,  wliich  du- 
ring the  experiment  raufl.  have  been  imparted  to  the 
air. 

The  two  following  experiments  will  throw  more 
light  upon  the  reciprocal  action  of  the  eleclric  atrao- 
fpheres.  Firil,  fuppofe  two  flat  contluClors,  eleftrified- 
both  pofitively  or  both  negatively,  to  be  prefented  to- 
wards, and  to  be  gradually  brought  near,  each  other ; 
it  ivlll  appear  by  two  annexed  electrometers,  that  the 
nearer  tliofe  two  conduftors  come  to  each  other,  the 
more  their  intenfities  will  incrcafe  ;  whlcli  flievvs,  that 
either  of  the  two  conjugate  condudors  has  a  much  lc(s 
capacity  now,  than  when  it  was  lingly  infulated,  and 
out  of  the  influence  of  the  other. 

Secondly,  let  the  preceding  experiment  be  repeated, 
with  this  variation  only,  viz.  that  one  of  the  flat  con- 
ductors be  eleclrilied  pofitLvely,  and  the  other  negative- 
ly :  the  effefts  then  will  be  juil  the  reverfe  of  the  pre- 
ceding ;  viz.  the  intenfities  of  their  elcClricities  will 
be  diminiflied,  becaufe  their  capacities  are  increafed, 
the  nearer  the  conduftors  come  to  each  other. 

Let  us  now  apply  the  explanation  of  this  lafl  expe- 
riment to  that  of  bringing  an  electrified  metal  plate  to- 
wards  an  uninfulated  conduCling  plane ;  for  as  this 
plane  acquires  a  contrary  eleClricity  by  the  vicinity  of 
tli.e  electrified  plate,  it  foUoivs  that  the  intenfity  of  the 
eleClricity  of  the  metal  plate  mull  be  diminiflied,  and- 
in  the  fame  proportion  its  capacity  is  increafed  ;  con- 
fequently  the  metal  plate  in  that  cafe  may  receive  a 
greater  quantity  of  eleClricity. 

This  property  may  be  rendered  ftill  more  evident,  by 
infulatincr  the  conduClin'J  plane  whilfl  the  eleclrilied 
plate  is  very  near  it,  and  afterwards  Icparatmg  tnera  ; 
for  then  both  the  metal  plate  and  the  conduCfing  plane 
('which  may  be  called  the  inferior  plane)  will  be 
found  electrified,  but  poffeffed  of  contrary  cleClricilies, 
as  may  be  afcertained  by  electrometers. 

If  the  inferior  plane  be  infulated  firll,  and  tlien  the 
electrified jilate  be  brought  over  it,  then  the  latter  ^viil 
caufe  au  endeavour  in  the  former  to  .acquire  a  contrary 
eleClricity,  wliich  ho'.vever  the  infulatioii  prevents  from 

taking 
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taking  place  •,  hence  tlie  intenfity  of  the  eleftricity  of 
the  plate  is  not  diminiihcd,  at  leaft  the  eltcirometcr 
will  Ihew  a  very  little  and  almoft  imperceptible  deprcf- 
fion,  ^vhich  is  owing  to  the  impeifeftion  of  the  ini'ula- 
tion  of  the  infL-iior  plane,  ;;nd  to  tlie  fmall  rarefaftion 
and  condenfauon  of  the  eleflric  fluid,  which  may  take 
place  in  different  parts  of  the  faid  inferior  plane. 
But  if  in  this  fituation  the  inferior  plane  be  'ouch- 
ed,  fo  as  to  cyt  off  the  iniUlaticn  for  a  moment, 
then  it  \vill  immediately  acquire  the  contrary  eleftri  • 
city,  and  the  intenfity  in  the  metal  plate  will  be  dimi- 
nilhed. 

It  the  inferior  plane;  inftcad  of  being  infulated,  were 
itfelf  a  non-conducting  fubft ance,  then  the  lame  pheno- 
Inena  would  happen^  viz.  the  intenfity  of  the  eleftrified 
-metal  plate  laid  upon  it  would  not  be  diminiihed. 
This,  however-,  is  not  always  thfe  cafe  ;  for  if  the  faid 
inferior  non-condu£ting  plane  be  very  thin,  and  be  laid 
upon  a  conduftoF,  then  the  intenfity  of  the  eleftrified 
*netal  plate  will  be  diminiftied,  and  its  capacity  will  be 
increafed  by  being  laid  iipon  the  thin  infulating  ftra- 
tum,  becaufc)  in  that  cale,  the  condu61ing  fubftance 
\vhich  rtands  under  the  non-condufting  llratum  ac- 
quiring an  ele61ricity  contrary  to  that  of  the  metal 
plate,  will  diminilh  its  intenfity,  &.C.  and  the  infulating 
Ifratum  will  only  diminilh  the  mutual  aftion  of  the 
two  atraofpheres,  more  or  lefs,  according  as  it  keeps 
them  more  or  lefs  afutider^ 

The  intenfity  or  eleflric  aflion  of  the  riietal  plate, 
which  diminiflies  gradually  as  it  is  brought  nearer  and 
nearer  to  a  conduifling  plane  not  infulated,  becomes  al- 
moft  nothing  when  the  plate  is  nearly  in  contaft  with 
the  plane,  the  Compenfation  or  accidental  balance  be- 
ing then  almoft  perfefl  ;  hence  if  the  inferior  plaiie 
only  oppofes  a  fmall  refillance  to  the  paflage  of  the 
eleftricity  (whether  fuch  tefillance  be  occafioned  by  a 
thin  eleftric  llratum,  or  by  the  plane's  impcrfeft  con- 
ducting nature,  as  is  the  cafe  ^vith  dry  wood,  marble. 
Sic.)  that  refinance,  and  the  interval,  however  fmall, 
that  is  between  the  two  planes,  cannot  be  overcoriie 
by  the  weak  intenfity  of  the  eleftricity  of  the  metal 
plate,  which  on  that  account  will  not  dart  any  fpark 
to  the  inferior  plane  (except  its  eleftricity  were  very 
powerful,  or  its  edges  not  well  rounded)  and  will 
rather  retain  its  eleftricity  ;  fo  thatj  being  removed 
from  the  inferior  plane,  its  eleftrometer  ^vill  nearly  re- 
cover its  former  height.  Befides,  the  eleftrified  plate 
may  even  come  to  touch  the  imperfeftly  conducing 
plane,  and  may  remain  in  that  fituation  for  fome  time  : 
in  which  cafe  the  intenfity  being  reduced  almoll  to 
nothing,  the  eleftricity  ^vill  pafs  to  ths  inferior  plane 
exceedingly  flowlyt 

But  the  cafe  will  not  be  the  fame,  if,  in  performing 
the  experiment,  the  eleiStrificd  metal  plate  be  made  to 
touch  the  inferior  plahe  edgeP.ife  ;  for  then  its  intenfi- 
ty being  greater  than  when  laid  tlat,  as  it  appears  by 
the  eleftrometer,  the  eleftricity  eafily  overcomes  the 
fmall  refinance,  and  paffes  to  the  inferior  plane,  even 
acrofs  a  thin  eleftric  flratum  ;  becaufe  the  eleftricity 
-of  one  plane  is  balanced  by  that  of  the  other,  only  in 
proportion  to  the  quantity  of  furface  -which  they  op- 
pofe  to  each  other  within  a  given  dillance  ;  whereby, 
when  the  metal  plate  touches  the  other  plane  in  flat 
and  ample  contaft,  its  eleftricity  is  not  difTipated. 
Hitherto  vfc  have  confidered  in  what  manner  the 
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aftion  of  eleftric  atmofpheres  mul^  modify  the  eleftrl- Piinciplescf 
city  of  the  metal  plate  in  various  fituations.  We  m.uli  ^i''"?'^'"? 
now  confider  the  effefts  which  take  place  when  the 
eleftricity  is  communicated  to  the  metal  plate  whilft 
Handing  lipon  the  imperfeftly  condufting  plane  ;  how- 
ever the  explanation  oi  this  eafily  foUo^vs  from  ^vhai. 
has  been  faid  above.  Suppofe,  for  inflance,  that  a 
Leyden  phial  or  a  conduftor  were  fo  -U-eakly  eleftrified, 
that  the  interrfity  of  its  eleftricity  were  only  of  half  a 
degree,  or  even  lefs  •,  if  the  metal  plate,  when  ffand- 
ing  upon  the  proper  plane,  were  touched  with  that 
phial  or  conduftor,  it  is  evident  that  either  of  them 
ivould  impart  to  it  a  quantity  of  its  eleftricity,  propor- 
tional to  the  plate's  capacity,  viz.  fo  much  of  it  as 
would  make  the  intenfity  of  the  eleftricity  of  the  plate 
equal  to  that  of  the  eleftricity  in  the  conduftor  or 
phial)  fuppofed  of  half  a  degree  5  but  the  plate's  capa- 
city, now  that  it  lies  upon  the  proper  plane,  is  above 
ioo  times  greater  than  if  it  ftood  infulated  in  the  air  ; 
or,  which  is  the  fatae  thing,  it  requires  lOO  times  more 
eleftricity  in  order  to  Iheiv  the  fame  intenfity  ;  there- 
fore;  in  this  cafe,  it  mufl  acquire  upwards  of  a  hundred 
times  more  eleftricity  from  the  phial  or  condliftor.  It 
haturally  follows,  that  when  the  metal  plate  is  after- 
wards removed  from  the  proper  plane,  its  capacity  be- 
ing leifened  fo  as  to  .  remain  equal  to  the  hundredth 
part  of  what  it  was  before,  the  intenfity  of  its  eleftri- 
■city  mulf  become  of  50°  J  fince,  agreeably  to  the  fuppo-  *  CavalU'i 
fition,  the  intenfity  of  the  eleftricity  in  the  phial  ox  EUdrkiiji 
conduftor  was  of  half  a  degree  *«  vol.ii. 

Having  premifed  thus  much  refpefting  the  capacity 
of  conduftors,  we  fliall  noiv  proceed  to  defcribe  Signi- 
or  Volta's  method  of  rendering  fenflble  minute  degrees 
of  eleftricity.  ^^ 

His  method,  in  fiiort,  is  to  cominunicate  the  other- Defcrption 
wife  unobfervable  quantity  of  eleftricity  to  the  metallic"*  Y"''/'*  ' 
plate  of  an  eleftrophorus,   while   ftanding  on  an  imper-'^™  * 
fcftly  infulating  plane  ;  for  the  capacity  cf  the  metallic 
plate   being   thus   augmented,   it   will   acquire   a  much 
greater  quantity  of  eleftricity  than  if  it  flood  complete- 
ly infulated  in  the  air,  and  when   it  is  again  feparated 
from  the  plane   its   capacity  will  be  dimiiiilhed  j  confe- 
quently,  Its  eleftricity  increafing  at  the  fame  time,  the 
intenfity   of  this  will   be  rendered   manifell   either  by 
fparks  or  by  means  of  a  delicate  eleftrometer. 

The  particulars  neceffary  to  be  kept  in  view  in  this 
method,  are  the  following.  The  metal  plate  mufl  be 
at  leaft  fix  inches  in  diameter,  with  the  edge  well 
rounded,  and  having  a  vamifhed  glafs  handle,  or,  in- 
ftead  of  the  glafs,  three  filkcn  firings.  The  inferior 
plane  mU^i  be  of  a  very  impei  feft  condufting  natm-e,  as 
dry  marble,  very  dry  and  {lightly  vaniiflied  wood,  a 
com.mon  piece  of  wood  co-vered  with  oiled  filk,  or  fuck 
like  fubfiance  ',  but  let  the  fubflance  be  ivhat  it  -ivill,  its 
furface  muft  be  very  fmooth,  and  fuch  as  to  coincide  as 
well  as  poffible  with  the  furface  of  the  metal  plate  ;  on 
which  account,  if  a  marble  flab  be  chofen  for  the  infe- 
rior plane,  it  will  be  proper  to  fit  the  metal  plate  to 
that  of  the  iron,  by  grinding  one  againff  the  other. 
What  Mr  Cavallo  found  to  be  very  fit  for  this  pufpofe 
was  a  paper  drum,  confifling  of  a  common  wooden 
hoop,  fuch  as  are  ufed  for  barrels,  over  which  a  piece 
of  thick  writing  paper  was  paff ed,  and  on  the  back  of 
which  he  palled  a  piece  of  tin-foil.  The  upper  fur- 
face of  the  paper  -svas  vamifhed  only  once  with  fliell-lac 
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fdiflolved  in  alcohol  or  fpirit  of  wine.  This  fort  of 
plane  has  many  advantages,  viz.  it  is  eafily  made,  and 
from  its  lightnefs  is  very  portable  ;  its  lurface  is  per- 
feftly  plane,  excepting  when  the  hoop  is  not  very 
ftrong,  for  then  the  contraftion  of  the  paper  has  po«er 
fufficient  to  ivarp  it ;  and  laftly,  as  the  thicknefs  of  the 
paper  and  of  the  varnilh  may  be  vp.ried  at  plealure,  and 
very  eafily,  the  plane  may  be  rendered  of  any  required 
degree  of  conducing  power. 

Having  fuch  a  femi-conducling  plane  and  metallic 
plate  properly  conftrufted,  the  former  is  to  be  laid  upon 
a  table,  and  the  latter  is  to  be  placed  upon  it,  taking 
care  that  the  inferior  plane  be  not  excited  by  any  de- 
gree of  friftion.  If  the  furface  of  the  inferior  plane 
Ihould  have  acquired  any  eleftricity  by  accidentally 
rubbing  it,  Sic.  the  belt  way  of  freeing  it  of  that  elec- 
tricity is  to  pafs  it  two  or  three  times  over  the  tlame  of 
a  candle.  No^v  the  metallic  plate  is  to  be  llruck  five 
or  fix  times  w-ith  the  corner  of  a  dry  handkerchief,  a 
piece  of  dry  flannel  or  paper,  8lc. ;  then  it  is  to  be 
raifed  from  the  inferior  plane  by  means  of  its  infulating 
handle,  and  prefented  to  an  eleiilrometer,  when  it  will 
be  found  fenfibly  eledlrified.  If  the  metallic  plate  be 
ftruck  while  it  is  not  in  contaft  with  the  femi-conducl- 
ing  plane,  it  will  be  found  either  to  poflel's  no  eletf  ri- 
city  or  an  incomparably  fmaller  degree  than  it  acquires 
in  the  other  mode. 

By  this  means  eleftricity  may  be  obtained  from  fub- 
ftances  which  could  hardly  be  fuppofed  eledrified,  and 
that  not  only  in  fufficient  quantity  to  afcertain  its  qua- 
lity, but  even  fufficient  to  afford  fparks.  Signior 
Volta  has  given  to  this  apparatus  the  name  of  condenf- 
wg  apparatus. 

Mr  Cavallo,  obferving  that  in  ftroking  the  metallic 
plate,  in  order  to  obtain  eleiSricity  from  various  fub- 
ftances,  and  efpecially  from  the  hand,  the  plate  was 
often  moved  fo  as  to  occafion  fome  friftion  on  the  in- 
ferior plane,  whereby  this  was  excited,  and  confequently 
the  refult  of  the  experiment  rendered  precarious, 
thought  of  the  following  method  of  preventing  fuch 
motion. 

Upon  a  vamiflied  glafs  handle  he  cemented  a  brafs 
tube  about  fix  inches  long  and  three-fourths  of  an  inch 
in  diameter,  from  the  extremity  of  which  proceeded  a 
fine  flexible  wire  about  1 4  inches  long.  Now,  ^vhen 
the  metallic  plate  was  fituated  upon  the  inferior  plane, 
he  held  the  glafs  handle  of  the  brafs  tube  with  his  left 
hand,  in  fuch  a  manner  as  that  the  end  of  the  ivire 
might  touch  the  plate,  the  rell  remaining  in  the  air. 
Sometimes,  in  order  to  make  a  better  contaft,  the  end 
of  the  above-mentioned  wire  was  put  into  a  hole  pur- 
pofely  made  in  the  edge  of  the  plate.  In  this  difpofi- 
tion  of  the  apparatus,  the  fubftances  to  be  tried  are 
ftroked  upon  the  brafs  tube,  and  the  eleftricity  pro- 
duced by  them  is  conveyed  to  the  metallic  plate  by  the 
wire,  which  being  fine  and  flexible,  communicates  no 
motion  to  the  plate. 

Another  improvement  of  Mr  Cavallo's  confifls  in 
rendering  fenfible  degrees  of  electricity  Hill  more  mi- 
nute than  thofe  which  may  be  difcovered  by  the  con- 
denfing  apparatus. 

Not  with  Handing  the  great  fenfibillty  of  Volla''s  con- 
dcnfer,  yet  fometimes  the  eleftricity  acquired  by  the 
metallic  plate  from  fome  fubtlances  ivas  fo  Imall  as  not 
to  affecl  an  eleftrometer  fulficiently  to  afcertain  its  qua- 
lify, or  even  its  exiilence;  hence  it  naturally  occurred 
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to  Mr  Cavallo,  that   for  the  fame  reafon  for  which  thePrinriijles„» 
metallic    plate  of  the   condenjiiig  apparatus  manifcfled  tlei.>ricity 
fuch    minute    degrees  of  electricity   as   could    not  be  '"""■■*"?• 
otherwifc  obferved,  another  fmaller  plate,  or  fmall  con-    '^^cnt"'' 
denfmg  apparatus,  might  be  employed   to  render   the  *— v— -^ 
weak   electricity   of  the   large   metallic   plate  Icnfible. 
Accordingly,  he  conllrufted  a  frnall  plate  of  about  the 
fize  of  a  lliilling,  having  a  glafs   handle  covered  with 
fealing-wax  ;  and  when  the  large  metallic  plate  feemed 
to  be  fo  weakly  eledlrified  as  not  to  aft'cCt  an  eleilromc- 
ter  fenfibly,  he  placed  the  fmall  plate  upon  the  inferior 
plane,  and  touched  it  with  the  edge  of  tlie  large  plate  •, 
then,  after   removing  the   fmall  plate,   he   took  up  the 
fmall  one  from  the  plane,  holding  it   by  the  extremity 
of  the  glafs  handle,  and  prefented   it   to  the  electrome- 
ter, which  was   generally  fo   much   affected  by  it  as  to 
diverge  to  its  utmolt  limits. 

In  this  manner  Mr  Cavallo  often  obtained  eleftrici- 
ty  more  than  fufficient  for  afcertaining  its  quality,  from 
a  finglc  flroke  of  the  comer  of  a  handkerchief ;  viz. 
the  large  plate  being  placed  upon  the  proper  plane,  was 
ftroked  once  j  then  being  removed  and  prefented  to  an 
eledrometer,  it  appeared  not  electrified  ;  but  by  touch- 
ing the  fmall  plate  with  the  edge  of  it,  that  fmall  plate 
acquired  thereby  electricity  fufficient  to  make  an  elec- 
trometer diverge. 

When  this  fecondary  condenfing  apparatus  is  ufed, 
care  muft  be  taken  to  hold  the  large  plate  almoit  ver- 
tically while  the  fmall  plate  is  touched  by  it.  There 
is  no  need  of  having  another  inferior  plane  for  th« 
finall  plate,  the  large  one  being  fufficient  for  both  ;  for 
immediately  after  taking  up  the  large  plate,  weakly 
electrified,  with  one  hand,  you  lay  down  the  fmall 
plate,  &c. 

The  fmall  quantity  of  eleCtricity  that  can  be  difcover- 
ed by  this  means  is  really  furprifing,  and  there  is  hard- 
ly any  fubffance,  excepting  the  metals,  or  thofe  which 
cannot  be  flibjeded  to  trial,  as  water  and  other  fluids, 
^vhich  will  not  produce  fome  electricity  when  rubbed 
or  ftroked  againft  the  large  plate  of  the  condenfing  ap- 
paratus, and  that  eleCfricity  is  afterwards  condenfed  by 
being  communicated  to  the  fmall  plate.  247 

The  dlfcovery  of  Volta's  condenfer  led  to  a  difcovery  Bennrt's 
no  lefs   important,  the  doubler,  for  which  we  were  firlldoub'er. 
indebted  to  the  Reverend  Abraham  Bennet  of  Wirkf- 
worth,  though  the  inftrument  has  been  much  improved 
by  Mr  Nicholfon  and  Mr  Read. 

The  doubler  in  its  firft  and  fimplcft  fonn  confifted 
of  three  parts,  which  are  reprefi;nted  at  fig.  85.  Plate 
CXCI.  viz.  a  polifhed  brafs  plate  A,  with  an  in.  Plate 
filiating  handle  fixed  in  its  centre  ;  a  fimilar  plate  B  CXCI. 
with  an  infulating  handle  fixed  in  its  periphery,  and 
the  cap  of  Bennet's  gold-leaf  eleftrometer  C,  which 
ferves  as  a  third  plate.  The  t^vo  plates  A  and  B  are 
varniflied  on  the  under  fide,  and  the  handles  are  made 
of  mahogany  fixed  to  the  plates  by  means  of  glafs  nuts 
covered  with  feahng-wax. 

The    method   of  demonftrating    the    prefence    of;,i^',;fpuij. 
electricity   by   means  of  this   apparatus   is  as   follows. iion  of  tlie 
Suppoli;  that  we  have  to  examine  the  eleftricity  of  the -"-ubler. 
plate  C. 

1 .  Place  B  upon  C,  and  communicate  fome  elcClrici- 
ty  to  the  latter,  uhile  the  plate  B  is  touched  with  the 
finger.  The  confequence  v.  ill  be  that  C  will  receive  a 
greater  degree  of  electricity  than  it  would  have  been 
capable  of  acquiring  if  B  had  not  been  prefent. 

4  ^  i.  Remove 
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Principlesof      2.   Remove   the  communication  from    C,   and  take 

.^'^'^"J^''''  the  finger  from  oft"  B,  then  raile  this  latter  by  its  ini'ula- 

bv  exceii    *■'"§  handle,  and   B  and   C   will   exhibit   the   oppoiite 

merit,      ftatcs  of  eleftricity  more  ftrongly  than   when  they  are 

'   ■■  >  in  contaft, 

3.  Place  A  upon  B,  and  tourh  A  with  the  finger. 
The  confequcnce  will  be  that  A  inll  receive  a  portion 
of  eleflricity  of  a  ftate  oppofite  to  that  of  B,  or  A  will 
be  in  the  fame  ftate  of  elechicity  with  C. 

4.  Place  B  upon  C,  and  touch  B  witli  the  finger  as 
before,  and  at  the  lame  time  apply  A  edge\vays  to  C. 
In  this  fituation,  A  will  communicate  the  greateft  part 
of  its  elcflricity  to  C. 

5.  Remove  A,  take  the  finger  from  B,  and  raife  B 
from  C.  The  oppofite  ftates  of  eleftricity  in  B  and  C, 
will  now  be  ftronger  than  before,  on  account  of  the 
additional  eleftricity  aftbrded  by  A. 

6.  Place  A  upon  B  again,  as  in  the  third  ftage  of 
the  procefs,  and  repeat  the  fubfequent  manipulations. 
In  each  of  them  the  inteniity  of  the  electricity  is  iup- 
poled  to  be  doubled,  and  by  proceeding  in  this  manner 
for  a  certain  time,  the  clecfricity  originally  comm.uni- 
cated  to  C,  though  at  firft  too  hnall  to  affefl  the  ftrips 
of  gold  leaf,   will   at   laft   become   iufticiently  lenfible 

240         to  produce  a  confiderable  divergence  of  them. 
Moveable         Though  the   above  procels  is  fufticiently  fimple  and 
doubler  by  evident,  yet  it  requires  to   be  learned,  and  takes  up  a 
JJarwin.  (.gj-tain  time  for  its  performance.      It  was  thereiore  de- 
firable    that    an    inftmment    ftiould   be    formed   ivliich 
might  complete  this  feries  of  operations  by  a  very  fimple 
mechanical  movement.    The  firll  inftrument  conftruftcd 
with  this  view  ^vas  contrived   by  Dr  Darwin,  and  was 
(hov.n  to  Mr   Nicholfon   in   the   month   of  December 
1787.  This  inftrument  confifted  of  four  metallic  plates, 
tivo  of  which  were  moveable  by  wheel-work  into  poil- 
tions  which  required   them   to  be  touched  by  the  hand 
in    order   to   produce  the   effeft.      It   appeared   to  Mr 
Nicholfon    that    the    whole    operation,    including    the 
touching,  might  be  done  by  a  ilmple  combination  ^vith- 
out    wheel-work    by    the  diredl   rotation   of   a  lunch. 
This  was  foon   afteiwards  eftefted,  and   communicated 
by  him  to  the  Royal  Society  in  1788.    Mr  Nicholfon's 
defcription  of  his  revolving  ilnuhler,  ■ivas  firft  printed  in 
the  78th  volume  of  the  Philofophical  Tranladlions,  and 
has  been  reprinted  by  Mr  NlchoHon  in  liis  Philofophi- 
cal Journal   for    May  1 800,  from  which  we  have  co- 
•j^o         pied  it. 
Nicholfon's       Fig.  86.  reprefents  the  apparatus  of  the  doubler  fup- 
portcd  on  a  glafs   pillar  64  inches  long.      It  confifts  of 
the  following  parts.      Two  fixed  plates  of  braJs,  A  and 
C,  are  feparately   infulated   and   dilpofed   in   the   fame 
plane,  fo  that  a  revolving  plate   B  may  pafs  very  near 
them,   without   touching.      Each  of  thel'e  plates  is  \.v;o 
inches  in  diameter ;  and  they  liave  ailjufting  pieces  be- 
hind, which  ferve  to  place  them  accurately  in  the  re- 
quired pofition.     D  is  a  brafs  ball,  likewife  of  tw^o  in- 
ches diameter,  fixed   on  the   extremity  of  an  axis  that 
carries  the  plate  B.      Befides  the  more  effential  purpcie 
this  ball  is   intended  to   anfwer,  it  15  fo  loaded  within 
0!i  or.e  fide,  that  it  fcrves   as  a   counterpoife  to  the  re- 
voh'ing  plate,  and  enables  the  axis   to  remain  at  reft  in 
any  pofition.     The  other  parts  -may  be  dillinclly  fecn 
in  fig.  87.     The  ftiaded  parts   reprefent  metal,  and  the 
white  reprefent  varnilhed   glafs.     ON   is   a  brafs  axis, 
pafting  through  the   fiece  M,  which   kill  fuftains  the 
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plates  A  and  C.  Atone  extremity  is  the  ball  D  al- Principles  of 
ready  mentioned  ;  and  the  other  is  prolonged  by  the  Eleflricity 
addition  of  a  glaii  ftick,  which  fuftains  the  handle  L 
and  the  piece  GH  feparately  infulated.  E,  F,  are  pins 
rifing  out  of  the  fixed  plates  A  and  C,  at  unequal  dif- 
tances  from  the  axis.  The  crols-piece  GH,  and  the 
piece  K,  lie  In  one  plane,  and  have  their  ends  armed 
with  Imall  pieces  of  harpfichord-wire,  that  they  may 
perfectly  touch  the  pins  EF  in  certain  points  of  the  re- 
volution. There  is  likewife  a  pin  I,  in  the  piece  M, 
which  intercepts  a  i'mall  wire  proceeding  from  the  re- 
volving plate  B. 

The  touching  wires  are  fo  adjulled,  by  bending,  that 
ivhen  the  revolving  plate  B  is  immediately  oppofite  the 
fixed  plate  A,  the  crols-piece  GH  connefts  the  two 
fixed  plates,  at  the  fame  time  that  the  wire  and  pin  at  I 
form  a  communication  between  the  revolving  plate  and 
the  ball.  On  the  other  hand,  when  the  revolving 
plate  is  immediately  oppofite  the  fixed  plate  C,  the  ball 
becomes  connecled  with  this  laft  plate,  by  the  touching 
of  the  piece  K  againft  F  ;  the  two  plates,  A  and  B, 
have  then  no  conneftion  with  any  part  of  the  appara- 
tus. In  every  other  pofition  the  three  plates  and  the 
ball  will  be  perfe(itly  unconnected  with  each  other. 

Mr    Beimet   and    Mr    Cavallo   obferved,  foon  after  Defefls  cf 
the  dilcovery  of  the  doubler,  that  it   never   fails  to  ex- the  doubler. 
hibit  an  eleftric    ftate  by  the   mere   operation,  without  „ 

any  communication  ot  electricity  behig  previoully  made.  flj 

Mr  Bennet   endeavoured   to  find   out   a  method  of  de-  ^ 

priving  the  doubler  of  tliis  inherent  eletfrlcity,  and  af- 
ter a  number  of  trials,  he  confidered  the  following 
as  the  bell  mode  of  anlwering  this  purpole.  55J 

He   conneded  the   plates  A  and  C    together   by  a  ^^^  f^'"- 
wire  hooked  at  each   end  upon  two  fmall  knobs  on  the  "5*^  nione 
backs  of  the  plates,  the  m.iddle  of  the  fame  i\nre  touch- ,[^g|-  '° 

ing  the  pillar  which  fupports  the  doubler.  Another 
ivire  ivas  hooked  at  one  end  upon  the  back  of  the  plate 
B,  and  at  the  other  end,  to  the  brafs  ball  ivhich  coun- 
terbalances this  plate.  Thus  all  the  plates  were  con- 
nefted  with  the  earth,  and  by  turning  the  handle  of 
the  doubler,  it  might  be  difcharged  of  eledlricity  in 
eveiy  ]!art  of  its  revolution. 

After  often  trying  this  method  of  depriving  the 
doubler,  Mr  Bennet  obferved  that  its  fpontaneous 
difcharge  was  alraoft  always  negative.  He  then  touch- 
ed A  and  C  with  a  pofitively  charged  bottle,  and  turn- 
ed the  doubler  till  it  produced  Iparks  for  a  long  time 
together  ;  and  after  this  ftrong  pofitive  charge  he  hook- 
ed on  the  wires  as  above,  and  revolved  the  plate  B 
about  a  hundred  times,  which  fo  deprived  the  doubler 
of  its  pofitive  eleclricity,  that  when  the  wires  were 
taken  off,  it  produced  a  negative  charge  at  about  the 
fame  number  of  revolutions  which  it  required  be- 
fore. 

The  pofitively  charged  bottle  was  again  applied,  and 
the  wires  being  hooked  upon  the  plates  as  before,  B 
■was  revolved  only  fifty  times,  yet  this  was  found  futhci- 
ent  to  deprive  it  of  its  pofitive  charge,  and  in  many 
experiments  five  or  fix  revolutions  were  fufticient  j  but 
he  never  thought  it  fafe  to  ftop  at  fo  few,  and  therefore 
lie  generally  turned  the  handle  40  or  jo  times  between 
every  experiment. 

Left  electricity  adhering   to  the   eleftroraetcr  ihould 
obilrucl   the   above   experiments,  Mr  Bennet   did  not 
let  it  rtand  in  contail  ^vith  the  doubler  during  its  revo- 
lutions. 
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Princiijlesoilutioiis,  but  touched  tlie  plate  A  with  the  cap  of  the 
Eledricity  elciilroraetcr,  after  be  fuppofed  its  cleiitricky  was  be- 
come fulticieiitly  fcnllble ;  but  lell  even  this  contait 
Ibould  communicate  any  eleftiicity,  he  made  a  caj)  of 
ihell  lac  for  his  eleftrometer,  having  a  Imall  tin  tube 
in  the  centre,  to  which  the  gold  leaf  was  fulpcndcd  with- 
in the  glafs,  and  a  bent  wire  was  fixed  to  the  top  which 
might  eafily  be  joined  to  the  plate  A  of  the  doubler, 
and  thus  the  gold  leaf  was  more  perfettly  inlulated, 
and  the  eleftricity  could  not  be  diftufed  over  fo  large  a 
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lurface.  The  glafs  which  infulates  the  plates  and 
crofs  piece  of  the  doubler  was  alio  covered  with  ihell 
lac  *. 

Dr  Robifon  conceived   that    Mr   Bcnnet's   original 
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by  employing  a  thin  llratum  of  air  as  the  Intermedium  be^ 
tween  the  three  plates.  The  method  which  he  propofes  for 
eftefting  this  is  very  ingenious.  Stick  on  one  of  the  plates 
three  very  fmall  fpherules,  made  from  a  capillary  tube  of 
glafs  or  from  athreadof  fealing-wax.  The  other  plate  be- 
ing laid  on  them,  rells  on  mere  points,  and  can  fcarcely 
receive  any  friction,  which  may  difturb  the  experiment. 

Mr  Cavallo,  finding  that  Mr  Eennet's  mode  of  ob- 
viating the  inconveniences  of  the  doubler  did  not  fuc- 
ceed  with  him,  conlfrutled  a  new  inftrument,  which  he 
calls  a  culledor  of  eteflricity,  and  adefcription  of  :vhich 
was  inferted  in  the  78th  volume  of  the  Philolophical 
Tranfaftions.  It  coniilts  of  a  plate  of  tin,  fupported  by 
two  upright  fticks  of  glais  ;  on  each  fide  of  ^vhich  plate 
pre  tivo  frames  of  wood  covered  with  gilt  paper,  which 
do  not  touch  the  tin-plate,  but  Hand  parallel  to  it  at  a 
little  diltance.  Theie  frames  are  taftened  to  the  plat- 
form of  the  inrtrument  by  hinges  ;  fo  that  if  electricity 
be  communicated  to  the  plate,  it  will  receive  a  large 
rpiantity  without  any  confiderable  intenfity,  becaufe  its 
capacity  is  much  augmented  by  the  vicinity  of  the 
plane  of  gilt  paper  on  each  fide.  But  if  thefe  planes 
be  thrown  back  into  the  horizontal  pofition,  which  is 
eafily  done  by  means  of  their  hinges,  the  eleftricity, 
%vhich  before  was  compenfated  in  the  plate,  will  have 
its  intenfity  greatly  increafed.  An  elertromcter  con- 
nefted  with  this  plate  will  therefore  ihovv  ligns  of  elec- 
tricity by  means  of  a  communication  made  between  a 
large  ftock  of  eledricity,  and  the  tin-plate  in  its  firll 
pofition,  though  the  ititenfity  of  that  ftock  may  have 
been  too  imall  to  have  aflfefted  the  eledlroraeter  without 
this  contrivance. 

It  does  not  appear,  in  the  author's  defcription  of  this 
inllrument,  that  it  removes  the  equivocal  effeft  of  the 
doubler  ;  for  it  is  evident  that  it  does  not  in  its  fimple 
procefs,  enter  the  province  of  the  doubler  in  which  this 
effeft  takes  place.  The  doubler  requires  fix  or  feven 
turns  before  it  will  exhibit  fpontaneous  eleftricity  ;  at 
which  period  the  firft  charge  is  magnified  above  twelve 
thoufand  times  ;  but  his  fimple  inftrument  will  fcarcely 
exceed  one  hundred  times,  and  therefore  requires  the 
electricity  to  be  one  hundred  and  tiventy  times  as  ftrong 
as  that  which  caufes  the  uncertainty  of  the  doubler. 
Whence  it  may  be  inferred,  that  the  doubler  would 
have  a6led  unequivocally  with  all  fuch  eleftricities 
as  this  inftrument  is  capable  of  exhibiting  *. 

Mr  Cavallo  has  fince  conftrufted  another  inftru- 
ment, %vhich  he  calls  a  multiplier  of  ele&riciti/,  and 
which  he  confiders  as  quite  free  from  equivocal  re- 
fults. 
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"  Tlie  figs.  88,  and  89.  rcprcfciit  this  new  iaAru-Tfi'i''i>'<'su'' 
ment,  and  they  are  about  two-thirds  of  the  real  fize.  ^jl'^n""'/ 
ORS  is  the  bottom  board,  upon  which  are  fteadily  fix-  ny  j.x,,t.,.,. 
cd  on  the  glafs  fticks  H,  G,  two  iJat  brafs  plates  A  and  nicnt, 
C. —  B  is  a  ilmilar  brafs  plate  luppoitcd  by  a  glafs  ftick  '-**—>  * 
I,  which  is  cemented  in  a  hole  made  in  the  wooden 
lever  KL,  which  moves  round  a  fteady  pin  K,  that  is 
fcrewed  tight  in  the  bottom  board.  By  moving  this 
lever  backwards  and  forwards,  the  plate  B  may  be  al- 
ternately put  in  the  two  fituations  rcprefcntcd  by  the 
figures.  N  is  a  thick  brafs  wire  fixed  tight  into  the 
bottom  board.  There  is  a  fourth  bral's  plate  D,  fimi- 
lar  to  the  other  three,  whicli  is  fupported  not  by  glafs, 
but  a  wire  j  and  this  wire  is  fcrewed  fall  to  an  oblong 
piece  of  brafs  FP,  that  Aides  in  a  grove  made  for  the 
purpofe  in  the  bottom  board  (.)R.S  ;  fo  that  by  apply- 
ing a  finger's  nail  to  the  notch  on  the  end  F,  the  ilid- 
ing  piece  FP  may  be  drawn  out  either  entirely  or  to  a 
certain  length,  and  of  courfe  the  plate  D  will  be  re- 
moved to  any  required  diltance  from  the  fixed  plate  C~. 
I  need  not  fay  any  thing  particular  refpecting  the 
fockets  of  thofe  brafs  plates,  they  being  clearly  indicat- 
ed in  the  figures,  excepting  only  that  the  fockct  of  the 
plate  A  reaches  as  high  as  the  top  of  it,  and  fcrves  to 
receive  a  wire,  or  other  apparatus,  on  certain  occa- 
fions. 

The  parts  of  this  inftrument  are  fo  adjufted,  as  that 
when  the  lever  is  in  the  fituation  of  fig.  88.  viz.  is  pufti- 
ed  as  far  toward  Q  as  it  can  go,  the  plate  B  comes  pa- 
rallel to  the  plate  A,  and  about  one-twentieth  of  an 
inch  diftant.  At  the  fame  time  the  extremity  of  the 
wire  OM  juft  touches  the  fixed  \\ire  N,  and  of  courfe 
renders  the  plate  B  uninfulated.  But  as  foon  as  the 
lever  begins  to  be  moved  towards  S,  the  communica- 
tion of  the  plate  B  with  the  wire  N,  or  ivith  the 
ground,  becomes  interrupted,  and  B  remains  infulated. 
And  when  the  lever  has  been  moved  as  far  as  it  can 
go  towards  S,  the  wire  M  comes  in  contatl  with  the 
plate  C,  as  (hown  in  fig.  89.  Then  the  two  plates  B 
and  C  communicate  \nth  each  other,  though  they  are 
olherwile  infulated.  The  fourth  plate  D  being  fup- 
ported by  a  wire,  communicates  with  the  ground  ;  and 
when  the  Aiding  piece  PF  is  pulhed  home,  it  Hands 
parallel  to,  and  at  about  one-twentieth  of  an  inch  from 
the  plate  C. 

When  the  inftrument  is  fituated  as  in  fig.  88.  if  an 
eleftrified  body  be  brought  into  contaft  with  the  plate 
A,  this  plate  will  imbibe  a  great  deal  more  of  that 
electricity  than  it  would  otherwife,  becaufe  its  capacity 
is  increaied  by  the  vicinity  of  the  uninfulated  plate  B, 
and  therefore,  if  after  the  communication  of  that  elec- 
tricity, the  plate  B,  by  moving  the  lever,  be  removed 
from  that  fituation-,  and  A  be  made  to  touch  an  elec- 
trometer, this  will  be  electrified  more  ieniibly  by  it, 
than  it  would  have  been  by  the  contact  of  the  original 
electrified  body  itfelf.  So  far  the  plate  A  aCts  like  a 
condenfer,  or  collector  of  electricity.  But  let  us  now 
confidcr  the  inftrument  as  a  multiplier. 

When  the  plate  A  has  received  a  fmall  quantity  of 
electricity  by  the  contaCt  of  any  cleClrificd  bodv  what- 
ever, and  that  body  is  removed,  the  plate  B  being  un- 
infulated and  oppofed  to  the  elcCtrified  plate  A,  will, 
like  the  metal  plate  of  an  eleCtrophorus,  acquire  the 
contrary  eleCtricity,  by  either  receiving  from,  or  giv- 
ing to,  the  ground  fonie  eleCtric  fluid,  .iccording  :is 
4  Z  2  the 
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Print-iplesofthe  plate  A  happens  to  be  eleftrified.  Thus,  fuppofe 
^n'^Y'^'^l  that  A  has  been  eletlrified  pofitivelv,  B  will  become 
negaave,  and  vice  verja.  It  now  the  lever  be  puihed 
towards  S,  the  plate  B  will  remain  eledrlfied  negative- 
ly, the  communication  with  the  ground  being  cut  oif  j 
and  \vhen  B  comes  into  the  fituation  represented  by 
fig.  4th,  at  which  time  the  wire  M  touches  the  plate 
C,  the  negative  eleilricity  of  B  will  go  to  C,  becaufe 
the  capacity  of  C  for  holding  eleftricity  is  confiderably 
augmented  by  the  vicinity  of  the  uninfulated  plate  D. 
If  after  this  the  lever  be  moved  back,  again  to  its  firll 
iituation,  B  will  be  made  negative  a  fecond  time  in 
the  iame  manner  as  before  :  and  by  pudiing  the  lever 
again  towards  S,  that  fecond  charge  of  negative  elec- 
tricity will  be  communicated  from  B  to  C  ;  and  thus, 
by  repeating  the  operation,  which  coniifts  in  merely 
moving  the  lever  backwards  and  forwards,  a  confider- 
able  quantity  of  negative  eleftricity  \vill  be  accumulated 
upon  C. 

In  fa£f,  the  afllon  of  this  inilrument  refembles  very 
much  that  of  an  eleft rophorus ;  for  the  plate  Amayrepre- 
feut  the  excited  refinous  plate,  B  may  reprefent  the 
metal  plate  of  the  eleftrophorus,  and  C  is  a  kind  of 
refeiToir,  into  which  the  fuccefTive  charges  of  the  plate 
B  are  collefted. — When  a  number  of  thofe  charges  or 
portions  of  eleflricity  has  been  communicated  to  C,  if 
the  Aiding  piece  FP  be  dra\vn  out  about  an  inch,  and 
of  courle  the  plate  D  be  removed  to  the  like  diftance 
from  the  plate  C,  the  capacity  of  the  plate  C  will 
thereby  be  much  dirainilhed  :  and  therefore  if  an  elec- 
trometer be  brought  into  contaft  with  it,  the  eleflricity 
will  be  manifefted  :  whereas  the  eleftricity  originally 
communicated  to  the  plate  A,  could  not  have  affefted 
an  eleftrometer  in  any  ienfible  degree. 

In  ufuig  this  inilrument,  30  cr  40  additions  of  elec- 
tricity are  the  utmofl;  number  praiJlicable  •,  for  after 
that  number  the  augmentation  of  the  charge  upon  C 
ivill  not  go  any  farther  ;  the  limit  of  which  is,  w  hen 
the  charge  of  C  is  increafed  to  fuch  a  degree,  as  to 
leave  a  portion  of  eleftricity  upon  B,  equal  to  that 
portion  which  B  can  receive  from  the  aflion  of  A. 

In  this  cafe,  let  C  touch  an  eleftrometer  as  mention- 
ed above,  and  if  the  eledlrometer  does  not  diverge, 
proceed  to  a  fecond  procefs  ;  for  though  ito  pendulums 
do  not  diverge,  yet  fome  eleftricity  remains  in  them, 
■whicli  muft  not  be  diiUirbed,  as  it  will  help  the  effcft 
of  the  fecond  operations,  which  is  as  follows  :  Puih  in 
the  Aider  FP,  and  go  on  moving  the  lever  backwards 
and  forwards  as  before,  by  \vhich  means,  after  a  cer- 
tain number  of  additions,  the  plate  C  will  acquire  a 
fecond  charge,  about  as  high  as  the  former  :  and  if 
then  the  Aider  FP  be  pulled  out,  and  C  brought  into 
contaft  ^vith  the  fame  elcflrometer,  the  divergency  of 
the  pendulums,  which  before  'ivas  either  not  at  all  or 
hardly  perceptible,  will  thereby  be  rendered  moi"e  con- 
fpicuous  :  and  thus  it  may  be  increafed  Aill  farther  by 
g  third  and  a  fourth  operation.  But  if,  notwithftanding 
thofe  repeated  operations,  the  eleftrometer  ftiould  be 
found  not  to  diverge,  the  quantity  of  eleftricity  may 
ftill  be  augmented  by  another  method,  which  is,  by 
* -Civa/.Vj  communicating  that  lijtle  eleftricity  of  C  to  the  plate 
Sliliriiity,  A  of  another  inftrtiment  of  the  fame  fort,  and  proceed- 
vol.  ill.  ing  with  that  in  the  manner  already  defcribed  *." 
■^i*  In  Nicholfon's  Journal   for  September  1804,  is  a 
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paper  by   Mr  W.  Wilfon,  containing  a  defcriptlon  of  "'nncipIc*of 
an   inilrument  which  Mr  Wilfon  calls  a  compound  con-  '<'-}^J^^^'\ 
denfif  of  elei'lricity,  and   which  he   confiders  as  an  im- 
provement on  Mr  Cavallo's   tnultiplier,  anhvering  the 
purpofe  of  a  condenfer,  a  Angle   and   double  multiplier, 
and  a  doitbler.      The  inilrument  is  very   complicated, 
containing  no  lefs  than  fix  plates.     Like  all  complicated 
inrtruments   of  this   kind,  it  is  of  courfe  fubjeft  to  er 
ror  from  its  oivn  Ipontaneous  eleftricity. 

Mr  Nichollon   has  conArufted   an  inArument  for  af-  Nirholfon's 
certaining  fmall   degrees   of  electricity,  without,  as  he'l'""-"'S 
fays,  a  poAibility  of  equivocal  refult.     This  inArument '^°'^'^' 
he  calls  \\\t /pinning  condenfer,  and  it  is  thus  defcribed 
in  his  Journal  for  April  I  797. 

"  Fig.  90.  reprefents  a  vertical  feiSlion  of  the  inAru- 
ment. A  is  a  metallic  vafe,  having  a  long  Aeel  axis 
which  paffes  through  a  hole  in  the  Aand  H  at  K,  and 
reAs  on  its  pointed  end  in  an  adjuAable  focket  at  C. 
The  ufe  of  the  vafe  is,  by  its  weight,  to  preferve,  for 
a  confiderable  time,  the  motion  of  fpinning  which  is 
given  by  the  finger  and  thumb  applied  to  the  nob  at 
the  top  of  the  inlf  rument.  The  Aiaded  parts  D  and  E 
reprefent  two  circular  plates  of  glafs  nearly  i^  inch  in 
diameter.  The  upper  plate  is  fixed  to  the  vafe,  and 
revolves  with  it ;  the  lower  is  fixed  to  the  Aand.  In 
the  lower  plate  are  interted  two  metallic  hooks,  diame- 
trically oppofite  each  other,  at  F  and  G.  They  are 
cemented  into  holes  drilled  in  the  edge  of  the  glafs, 
which  is  near  two-tenths  of  an  inch  thick.  In  the  up- 
per plate  are  inferted  in  the  fame  manner  two  fmaU 
tails  of  the  fine  flatted  wire  ufed  in  making  filver  lace. 
Thefe  tails  are  bended  do«Ti  fo  as  to  Arike  the  hooks 
in  the  revolution,  but  in  all  other  pofitions  they  remain 
freely  in  the  air  without  touching  any  part  of  the  ap- 
paratus. At  C  is  a  fcrew,  which  by  raifing  or  lower- 
ing the  vafe  keeps  the  faces  of  the  glafs  plates  from 
each  other  at  whatever  diAance  may  be  required.  The 
faces  of  the  glafs  plates  which  are  oppofed  to  each  other 
are  coated  with  fegments  of  tin-foil,  as  reprefented,  fig. 
91  and  92,  the  latter  of  which  reprefents  the  upper 
plate.  Each  of  the  tails  communicates  with  the  tin- 
foil coating  to  which  it  is  contiguous,  as  does  alio  the 
hook  F  \vith  that  coating  of  the  lower  plate  neareft  to 
it.  But  the  hook  G  is  entirely  infulated  from  the 
whole  apparatus,  and  is  intended  to  communicate  only 
^vith  the  eledlnfied  body  or  atmofpherical  conduftor  L. 
The  lower  coating  neareA  to  G  is  made  to  communicate 
permanently  ^vith  the  Aand  H,  and  confequently  vnxh 
the  earth. 

In  this  fituation,  fuppofe  the  motion  of  fpinning  to 
be  given  to  the  apparatus,  and  the  efFefts  will  be  thefe : 
One  of  the  tails  will  Arike  the  hook  G,  by  which 
means  the  upper  coating  annexed  to  that  tail  will  af- 
fume  the  eleftric  Aate  of  L  by  communication.  But 
this  Aate,  on  account  of  the  proximity  of  the  lower  un- 
infulated plate  to  ^vhich  it  is,  at  that  inAant,  direftly 
oppofed,  will  be  as  much  Aronger  than  that  of  L,  as  a 
charge  exceeds  Ample  eleftrization.  The  tail  G  with 
its  plate  or  coating  proceeds  onward,  and  after  half  a 
revolution  arrives  at  the  fituation  to  touch  the  hook  F. 
The  upper  coating,  the  loiver  on  the  fide  of  F,  the 
hook  F  itfelf,  and  the  tail  V,  muA  then  conAitute  one 
jointly  infulated  metallic  mafs,  in  which  no  charge  fub- 
fiAs,  but  ivhich  is  funply  eleftrified  by  the  whole  charge 
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PriiKip  C'dI  received  at  G.  And  of  this  mafs  the  furfaces  of  tlie 
EleLT;r'citjr  plates  theinfelvcs,  conitituting  the  elec'hic  well  of 
Franklin,  will  throw  out  all  their  eleflricity  to  the 
hook  and  tail.  But  the  coating  and  its  tail  inllantly 
'  pafs  round,  leaving  F  eleclritied,  and  proceed  to  bring 
another  charge  from  G  and  depolit  it  as  before.  The 
balls  at  F  are  therefore  very  fpeedily  made  to  diverge. 
It  is  fcarcely  necefl'ary  to  remark,  that  the  two  upper 
coatings  do  nothing  more  than  double  the  fpced  of  the 
operation  ;  one  of  the  tails  being  employed  in  colleft- 
ing,  while  the  other  is  depoliting  ;  a.iJ  that  the  gold- 
leaf  eleiSromctcr  may  be  advantageouily  iubilituted  lor 
the  cork-balls. 

The  inftrument  I  caufcd  to  be  made  was  five  inches 
high.  The  receiving  lide  G  was  connected  with  a 
coated  jar  of  four  fquare  feet  coating,  and  the  giving 
fide  F  was  connetted  ivith  Beniiet's  gold-leaf  eleftro- 
meter.  The  eleClrometer  was  rendered  as  ftrongly 
pofitive  as  it  was  capable  of  being,  and  the  jar  was 
rendered  negative,  by  giving  it  as  much  of  that  power 
as  was  produced  by  drawing  a  common  flick  of  leal- 
ing-wax  once  through  the  hand.  In  this  Itate  the  jar 
was  incapable  of  attrafling  the  fineft  thread.  The  vafe 
was  then  made  to  fpin  ;  and  the  effect  was,  that  the 
leaves  of  the  eleftrometer  firll  gradually  collapieJ,  and 
then  in  the  fame  manner  gradually  opened,  and  Ilruck 
the  fides  of  the  glafs  of  the  eleftrometer  with  negative 
electricity.  The  experiment  was  renewed  and  repeated 
^vith  every  requifite  variation." 

To  conclude,  the  methods  of  afcertairang  minute 
degrees  of  electricity  may  be  reduced  to  three. 

I.  If  the  abfolute  quantity  of  electricity  be  fmall  and 
pretty  much  condenfed,  as  that  produced  by  a  fmall 
tourmaline  when  heated,  or  by  a  hair  when  rubbed,  the 
elecflricityl;  only  efFe6tual  method  of  manifelting  its  prefence,  and 
_  '5?  ..  afcertaining  its  quality,  is  to  communicate  it  to  a  very 
cate  elec-  delicate  eledrometer,  i.  e.  one  that  is  very  light  and  has 
trometer ;    no  great  extent  of  conducing  furface. 

260  2.  When  n-e  ivilti  to  afcertain  the  prefence  of  a  con- 

By  the  col-  fltJerable  quantity  of  eleflricity,  which  is  difperfed,  or 
tiplier  or  "expanded  into  a  great  fpace,  and  is  little  condenfed,  fuch 
■  '  as  the  conitant  electricity  of  the  atmofphere  in  clear 
weather,  or  fuch  as  the  electricity  which  remains  in  a 
large  Leyden  phial  after  the  firll  or  fecond  difcharge  ; 
this  may  be  belt  afcertained  by  means  of  Cavallo's  col ■ 
leBor  or  mullip/ier,  or  by  the  condoifer  witli  Cavallo's 
improvement  of  the  fmall  plate. 

3.  When  the  eleftricity  to  be  afcertained  is  neither 
very  confiderable  in  quantity  nor  much  condenfed,  fuch 
doubler  and  ^^  ^^  electricity  of  the  hair  of  certain  animals,  of  the 
a  delicate  furface  of  chocolate  when  cooling,  &c.  In  this  cafe 
eleilrome-  the  beft  method  is  to  apply  a  metallic  plate  furnillied 
^"'  with  an   infulating  handle,  fuch  as  one   of  the  plates  of 

the  doubler,  to  the  electrified  body,  and  to  touch  the 
plate  with  a  finger  while  it  remains  for  fome  time  in  this 
fituation  ;  which  done,  the  plate  is  to  be  removed  and 
brought  near  a  fenfible  eleCtrometer  ;  or  its  eleCtricity 
may  be  commimicated  to  the  plate  of  a  fmall  condenfer, 
by  which  it  \\\\\  be  rendered  more  confpicuous.  In  this 
operation  care  muft  be  taken  not  to  bring  the  plate  too 
near  the  body  whofe  eleCtricity  is  to  be  examined, 
left  the  friclion,  likely  to  happen  between  the  plate 
and  the  body,  ihould  produce  fome  eleCtricity,  the 
origin  of  wliich  might  be  attributed  to  fonie  other 
caufes. 
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ments  and  Ohfervations^ 

Mr  Nicholfon,  in  his  Journal  for  September  1797, 
propofts  v.hat  appears  to  be  a  valuable  improvement  in 
Bcnnet's  electrometer. 

"  There  are,  (fays  he)  two  particulars  in  which  this  ^"'''''"^°"'* 
exccUent  nutrument  appears  capable   01  improvement  :  ^,  g^^,  „(■ 
the  firft,  to  render  it   portable,   without   danger   to  the  icnnct's 
gold-leaf,   and  the  fecond  to  exprcfs  its  various  degrees  cleclrome- 
of  electrization  by  a  fcale  of  divilions.  *"■• 

I  have  reflected  much  on  the  probable  means  of  fe- 
curing  the  gold-leaf  from  fraCture  by  carriage,  but 
hitherto  with  little  profpeCl  of  fuccefs.  There  was  fome 
liope  that  a  fingle  llip  of  this  gold  might  be  prelerved 
in  a  Iheatli  or  box,  with  its  fides  very  nearly  in  contaCt ; 
but  ^vhen  I  placed  fuch  a  llip  upon  a  gilded  piece  of 
ivood  of  the  fame  fuperficial  dinicnfions,  to  which  it  was 
faltened  at  one  end,  its  flexibility  was  fu<?h  that  the  leaf 
very  readily  Aided  along  the  fuitace  of  the  wood,  and 
became  full  of  folds,  by  inclining  the  faitened  end  a  very 
few  degrees  lower  than  the  other  extremity.  There 
was  Itill  lefs  immediate  expectation  that  the  ilips  could 
be  actually  and  i-epcatedly  confined  between  two  leaves 
or  culliions,  as  in  the  book  of  the  gold-beaters,  without 
their  being  broke  by  continual  agitation.  To  this, 
however,  my  attention  will  probably  be  direCted  when 
I  may  again  relume  this  objeCt.  In  the  mean  time,  I 
recommend  it  to  other  philofophers,  as  a  very  defir- 
able  improvement  in  the  mineralogical  apparatus,  and 
Ihould  rejoice  to  be  anticipated  by  their  lucccisful 
refearches. 

The  weight  of  one  flip  of  gold-leaf,  in  the  eleCtro- 
meter of  Bennet,  is  about  1 -600th  part  ot  a  grain  j  but 
this,  as  well  as  the  fenfibility  of  the  inltrumcnt,  mult 
vary,  not  only  from  the  figure  and  dimenfions  of  the 
piece,  but  the  nature  and  thicknefs  of  the  gold  itfelf  *.  *  Ptil. 
It  leemed,  therefore,  unnecefiTary  to  endeavour  to  render /'""'''• 
t^vo  of  thefe  inftruments  comparable  with  each  other. ''  •'^^' 
All  that  could  be  done  was,  to  diltinguilh  the  different 
intenfities  as  Iheivn  by  the  divergencies  of  the  leaf ;  or, 
as  I  have  taken  it,  the  diltances  at  which  tliey  Itrike  a 
pair  of  uninfulated  metallic  bars.  In  Plate  CXCIII. 
fig.  93.  A  reprefents  the  infulaled  metallic  cap,  from 
which,  at  C,  depend  the  two  narrow  pointed  ilips  of  gold- 
leaf.  BB  is  the  glafs  Ihade,  which  ferves  to  fupport 
the  cap,  and  defend  the  leaves  from  the  motion  of  the 
furrounding  air.  DD  are  two  flat  radii  of  brafs,  which 
open  and  Ihut  by  means  of  one  common  axis,  like  a  pair 
of  compaffes.  By  a  contrivance  of  fprings,  they  are 
difpofed  to  open  when  left  at  liberty  ;  but  the  micro- 
meter fcre^v  E  ferves  to  dra\v  a  nut,  which  has  two  fteel 
bars,  with  a  cluw  at  the  end  of  each,  that  enters  into  a 
correfpondent  flit,  in  two  fmall  cylindrical  pieces,  to 
which  the  radii  are  fixed  refpeCtively.  This  apparatus 
is  feen  in  another  poiition  in  fig.  94.  KL  reprefents  a 
piece  of  brafs,  which  feiTes  as  the  frame  for  the  work, 
and  fits  the  lower  focket  of  the  eleCtrometer,  FF,  fig.  3. 
In  this  the  letters  IH  indicate  the  cylindrical  pieces 
which  carry  the  radii,  and  are  Iccn  from  beneath.  On 
the  fide  of  the  nut  G,  one  of  the  fteel  drawing  pieces 
is  feen  ;  the  other  being  on  the  oppofite  fide,  and  con- 
fequently  not  vifible.  To\vards  L  appear  the  two  re-ac- 
tion fprings.  The  Other  parts  require  no  verbal  de- 
fcription. 
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His  obfer- 
vations  on 
the  glafs 
cafe  of  this 


Pi-inciplej^of  In  the  (Common  conftruftion  of  the  gold-leaf  elec- 
Kleiftncitv  trometer,  there  are  two  pieces  of  tin-foil  paftcd  on 
'i.  oppofite  parts  of  the  internal  furface  of  BB  ;  againtl 
^vhich  the  gold-leaf  ftrikes  when  its  eleftriclty  is  at 
the  maximum.  If  the  radii  DD  be  left  at  the  gi'eateft 
opening,  our  inllrumeiit  does  not  then  ditfer  from 
that  in  common  ufe.  But  if  the  divergence  produced 
by  the  contaft  of  an  atmofpherlc  conduftor,  or  any  o- 
ther  fource  of  cleftricity,  be  fo  fmall  as  to  render  it 
doubtful  whether  the  leaves  be  eleftrified  or  not,  the 
radii  may  then  be  brought  very  gradually  together  by 
means  of  the  fcre^v,  until  the  increafed  dl\ergency  from 
their  attraftive  force  be  fufficient  to  afcertain  the  kind 
of  eleftricity  poffefled  by  the  leaves.  In  this  and  all 
other  cafes,  the  divifion  on  the  micrometer  head,  which 
flands  oppofite  the  fixed  index,  at  the  time  the  leaves 
ftrike  the  radii,  will  Ihew  the  greater  or  lefs  degree  of 
intenfity. 

In  his  Journal  for  January  1799,  he  has  the  follow- 
ing remarks  on  the  glafs  cafe  of  this  inltrument. 

"  Under  all  the  uncertainties  concerning  the  place 
inftniment.  occupied  by  the  eleftiic  charge  of  coated  glafs,  though 
it  may  feem  unfair  to  make  any  inference  refpefling 
glafs  which  is  uncoated,  yet,  upon  the  whole,  there  ap- 
pears to  be  a  probability  that  the  interpofition  of  naked 
glafs  may  impede  the  ailion  of  eleftrified  bodies.  This 
queflion  more  immediately  points  at  the  tube  in  which 
the  gold-leaf  eleflrometer  of  Bennet  is  inclofed.  To 
determuie  whether  the  tube  of  the  electrometer  does  af- 
fect: the  eledric  ftate  of  the  included  leaf,  either  by  com- 
penfation  or  otherwile,  I  took  a  piece  of  window-glafs 
eighteen  inches  long,  two  inches  wide  and  one-twentieth 
of  an  inch  thick,  which  I  cleaned  very  well,  and  then 
pafTed  it  leveral  times'through  the  hot  air  over  the  Hame 
of  a  candle.  In  this  ifate  one  end  of  the  glafs  was  laid 
gently  upon  the  eleftrified  plate  of  Bennet's  electro- 
meter, and  then  fuddenly  raifed  by  a  turn  of  the  wrili. 
It  was  fcarcely  poflible  to  difcern  that  the  leaves  were 
at  all  aifefted  •,  but  when  the  eleftrometer  was  in  the 
plus  Ifate  a  \'ery  flight  collapfion  was  produced  by 
laifmg  the  glafs,  and  the  contrary  effeft  was  produced 
when  the  eledfrometer  was  negative.  Some  days  after- 
wards the  experiment  was  repeated,  after  the  gold- 
leaf  had  been  changed  for  other  pieces,  which  were 
very  pointed  and  delicate  in  their  movements.  The 
refult  was,  that  the  glafs  was  always  fhewn  by  the 
cledrometer  to  be  in  a  weak  pofitive  ftate ;  and, 
^vhen  the  electricity  of  the  electrometer  ■wzs  made  plus, 
the  collapfion  was  eqilal  to  the  divergence  when  it  was 
minus. 

In  making  thefe  experiments  I  had  previoufly  fup- 
pofed  that  the  influence  of  the  metallic  ftate  of  the 
electrometer  ^vould  produce  fomewhat  of  the  nature  of 
a  charge  upon  the  glats  ;  and  confequently  that  the  in- 
tenfity of  the  leaves  would  have  been  diminilhed  during 
the  exiftence  of  that  charge;  and  alio,  that  in  fuch'  a 
cafe  the  action  of  the  metal  through  the  glafs  would  be 
fubjeft  to  the  fame  diminution  as  in  the  feries  of  jars. 
But  as  the  glafs  did  not  appear  to  aift  in  this  man- 
ner, it  feems  proper  to  conclude  that  clean  glafs 
does  not  affefl  the  eleftric  ftate  of  bodies  by  its 
vicinity,  and  that  the  divergence  of  the  balls  or  the 
gold-leaf  in  the  electrometers  of  Cavallo  and  Ben- 
net  is  not  diminilhed  by  the  tube  ^vhich  furrounds 
lUem. 


I 


From  a  variety  of  experiments  it  was   clearly  afcer- Hrincrplesot 
tained  that  the  metallic  coatings,  though   by  their  vici-  Elcclricity 
nity  they  may  diminiih  the  intenfity  of  the  electric  ftate  '"""""'l' 
in  the  leaves,  do  neverthelefs   increafe  the  angle  of  di-      mcnt 
vergence  by  their  attraction.  '   '     t      -^ 

When  the  gold-leaf  electrometer  is  made  with  a  very 
fmall  tube,  its  fenfibility  is  fomewhat  Increafed  by  the 
nearnels  of  the  coatings  •,  but  the  chance  of  rendering 
it  unferviceable  from  calual  friCtion,  which  excites 
the  glafs,  and  caufes  tlie  gold-leaf  to  ftick  to  it,  to- 
gether ivith  the  lefs  perfect  vie^v  of  the  divergence 
through  a  tube  of  fmall  curvature,  afford  reafons  why 
a  diameter  of  lels  than  an  inch  Ihould  be  reject- 
ed. Other  reafons  of  convenience  indicate  that  the 
diameter  of  the  glafs  ihould  not  much  exceed  this^ 
quantity. 

I  was  once  induced  to  think  that  the  confiderable 
magnitude  of  the  cap  of  Bennet's  electrometer  might 
render  it  lefs  capable  of  being  aCted  upon  by  fmall  quan- 
tities of  electricity.  Experiment  did  not  however  give 
much  countenance  to  this  fuppofition.  By  trials  with 
heads  of  different  fize,  the  fmalleit  were  found  to  be  ra- 
ther more  fenfible  to  extremely  minute  eleCtricities,  and 
lefs  fo  to  fuch  as  were  greater.  The  influence  of  ver^' 
weak  electricity  may  produce  the  oppofite  ftate  in  the 
whole  of  a  fmall  head,  but  only  in  part  of  a  larger  ; 
the  remaining  part  of  this  lalt  aifuming  the  oppofite  ftate, 
and  robbing  the  leaves  of  part  of  their  intenfity.  But 
in  higher  electricities  the  whole  of  the  large  head  may 
be  urged  to  give  eleClricity  to  the  leaves,  in  a  quantity 
which  the  fmaller  head  could  not  give  without  acquir- 
ing a  higher  degree  of  intenfity,  and  confequently 
more  ftrongly  refitting  the  delired  procefs.  It  appears 
therefore  that  the  maximum  of  effeCl;  with  a  given 
electricity,  aCfing  without  communication,  will  not 
be  obtained  but  by  a  head  of  a  definite  figure  and  mag- 
nitude." 

In  N°  82.   experiment  1;.  we  defcribed  a  method  of  Other  meJ 
imitating  the  planetary  motions  by  the  motion  commu-t'io'lsof 
nicated  by  the  current  of  air  from  electrified  points  j  this'™'^"""?] 
may  be  done  in  various  other   ways,   of  which  ^ve  (hall  ,arv  mo-  ^ 
only  add  the  follo^^^ng.  tions. 

1.  From  the  prime  conduCtor  of  an  eleCtric  ma- 
chine fufpend  fix  concentric  hoops  of  metals  at  differ- 
ent dift.ances  from  one  another,  in  fuch  a  manner  as 
to  reprefent  in  fome  meafure  the  proportional  diltances 
of  the  planets.  Under  thefe,  and  at  the  diltance  of 
about  half  an  inch,  place  a  metallic  plate,  and  upon 
this  plate,  ivithin  each  of  the  hoops,  a  glafs  bubble 
blown  very  thin  and  light.  On  eleCtrifying  the  hoops, 
the  bubbles  will  be  immediately  attraCted  by  them,  and 
^\'i^  continue  to  move  round  the  hoops  as  long  as  the 
electrification  continues.  If  the  eleCtricity  is  very 
ftrong,  the  bubbles  \\-ill  frequently  be  driven  off,  run 
hitlier  and  thither  on  the  plate,  making  a  variety  of 
furprifing  motions  round  their  axis  ;  after  which  they 
will  return  to  the  hoop,  and  circulate  as  before  ;  and 
if  the  room  is  darkened,  they  will  all  appear  beautifully 
illuminated  with  elcCtric  light. 

2.  Provide  a  ball  of  cork  about  three  quarters  of  an 
inch  in  diameter,  hollowed  out  in  the  internal  part 
by  cutting  it  in  two  hemilpheres,  fcooping  out  the  in- 
fide,  and  then  joining  them  together  with  palte.  Hav- 
ing attached  this  to  a  filk  thread  between  three  and 
four  feet  in  length,  fufpend  it  in  fuch  a  manner  that  it 
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Princii-ltsofmay  juft  touch  the  knob  of  an  electric  jar,  the  outfide 

Elertr.c  ty  of  which  communicates  with  the  ground.     On  the  lirll 

,  '     '         contad  it  will  be  repelled  to  a  conliderable  diltance,  and 
by  c.vpcii-       ,  .  .  ^      .  .  .  .  . 

ment.      atter  making  levcral   vibrations  will  remain  Itationary  ; 

'  V  -'  but  if  a  candle  is  placed  at  lome  diltance  behind  it,  fo 
that  the  ball  may  be  between  it  and  the  bottle,  the  ball 
will  inllantly  begin  to  move,  and  will  turn  round  the 
knob  of  the  jar,  moving  in  a  kind  of  clHpfis  as  long 
33  there  is  any  electricity  in  the  bottle.  This  ex- 
periment is  very  ftriking,  though  the  motions  are 
far  from  being  regular  ;  but  it  is  remarkable  that 
they  always  affedl  the  elliptical  rather  than  the  circular 
form. 

In  the   table  of  condu£lors  we   have   placed  Jlamc, 
fmoke,  and  the  vapour   of  hot   wtiler.     That  theie  va- 
pours are  conduftors  may  be  ihewn  by  the  following  ex- 
,g^         periments. 
rlame  a  F.xfier.    I. — Bring  the   knobs  of  two  metallic    dif- 

condudor.  charging  rods,  communicating  the  one  \vith  the  outiide, 
and  the  other  %\-ith  the  inlide  of  a  charged  phial,  oppo- 
fite  each  other,  each  within  an  inch  of  the  dame  of  a 
candle,  fo  that  the  flame  may  be  in  the  middle  bet^veen 
them.  The  flame  will  be  Icen  to  fpread  on  each  fide 
towards  the  knobs,  and  will  produce  the  difcharge  of  the 

Cuthbert-  Mr  Cuthbertfon  has  propofed  a  method  of  diltinguifli- 
fon's  mode  ing  poiitive  from  negative  eletf  ricity  by  the  flame  of  a 
candle.  He  places  the  flame  of  a  candle  exaftly  in  the 
middle  betiveen  two  metalUc  balls  at  the  diftance  of 
four  inches  from  each  other,  fo  that  the  centre  of  the 
flame  is  in  a  line  with  that  of  the  balls.  The  balls  are 
about  three-fourths  of  an  inch  in  diameter,  and  commu- 
nicate by  iniulated  wires,  the  one  with  the  />qfil!ve  and 
the  ©ther  with  the  negative  conductor.  If  the  macliine 
be  then  put  in  motion,  the  flame  will  waver  very  much, 
but  will  feem  to  incline  rather  to  the  negative  than  the 
pojhive  ball.  After  turning  the  machine  for  about  50 
revolutions  (if  the  glafs  be  a  plate  of  two  feet  diame- 
ter), the  negative  ball  will  begin  to  grow  warm,  while 
the  pofitive  Itill  remains  cold.  After  200  revolutions, 
the  negative  ball  will  become  too  hot  to  be  touch- 
ed, while  the  pofitive  ivill  continue  as  cold  as  at 
firif  *. 

A   charged   phial  piay  be   gradually  difcharged  by 
Nov.  1S02.  parting    it    for    lome     time    backwards    and    forwards 
through  the  flame  of  a  large  candle,  fo   that  the  flame 
may    act    alternately    on    the    knob    and    the    outfide 
j5_         coating. 
Smoke  and        Exper.  2. — Sufpend    a  cork-ball    eleftrometer  about 
fleam  con-  four  or  five  feet  above  the  prime  conductor  of  an   elec- 
trical machine  ;  then  turn  the  winch  vety  gently,  and 
it  will  be  found  that  the   balls   do   not   diverge.     Now 
place  a  green  wax  taper  juft  blown  out  in  the  prime  con- 
ductor, fo  that  its  fmoke  may  afcend  towards   the  balls, 
and  thefe  will  diverge  a  little  with   the  fame  degree  of 
motion  communicated  to  the  machine. 

The  fame  eft'ect,  but  in  a  lels  degree,  will  be  produ- 
ced if,  inltead  of  the  taper,  a  velfel  of  hot  water  is  pla- 
ced below  the  balls,  thus  (hewing  th3.tjleam  is  a  con- 
duftor,  though  inferior  to  ftuoie  in  its  condudting 
poiver. 

Thefe  experiments  are  by  Mr  Henly,  and  are  among 
feveral  others  related  by  him  in  the  64th  volume  of  the 
Philofopliical  Tranfaftions.     His  reafou  for  employing 
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z  green  taper,  was,  that  on  account  of  the  verdigris  which  Principles  of 

it    contained,    it   occafioiieJ    much    fmoke  vvith    little  'i'l-'^'t'i'^ty 

Jjgy,  illiiltratca 

.'..  ,,.,_  in.  f     by  experi- 

It  has  been  remarked  in  Ine  Introduction,  that  glafs,      mcnt. 

though  one  of  the  molt  perfect  elcftrics  when  cold,  be-  v— ' 

comes   a    conduftor    when    heated    red    hot.     This    is       ^^^ 
proved  by  the  following  exjicrinient,   which  alfo  fhews  °j''^"'J"' 
that  other  eleciitrics  change  their  nature  when  heated.      „,..^  i,c. 

Take  a  fmall  glafs  tube  of  about  one-tiventicth  of  come  con- 
an  inch  in  diameter,  and  al)0vc  a  foot  long  ;  clofe  it  at''"''^"^- 
one  end,  and  introduce  a  wire  into  it,  fo  that  it  may  bg^'lien  much 
extended  through  its  whole  length  :  let  two  or  three  '""^'  * 
mches  ot  this  wire  projeft  above  the  open  end  of  the 
tube,  and  there  fallen  it  with  a  bit  of  cork  ;  tie  round 
the  clofed  end  of  the  tube  another  wire,  which  will 
be  feparated  from  the  wire  within  the  tube  only  by  the 
ghls  interpofed  between  them.  In  thefe  circumltances 
endeavour  to  fend  a  fliock  through  the  two  wires  ;  i.  e. 
the  ivire  inferted  in  the  glafs  tube,  and  that  tied  on  its 
outfide,  by  connecting  one  of  them  with  the  outfide,  and 
touching  the  other  with  the  knob  of  a  charged  jar,  and 
you  will  find  that  the  difcharge  cannot  be  made,  unlcfs 
the  tube  be  broken  j  becaufe  the  circuit  is  interrupted 
by  the  glafs  at  the  end  of  the  tube,  which  is  interpofed 
bet^veen  the  fivo  wires.  But  put  that  end  of  the  tube 
to  ^vhich  the  wire  is  tied  into  the  fire,  fo  that  it  may 
become  juft  red  hot,  then  endeavour  to  difcharge  tho 
jar  again  through  the  wires,  and  you  will  find  that  tile 
explofion  ^viil  be  eafily  tranfmitted  from  wire  to  ivire,. 
through  the  fubftance  of  the  glafs,  which,  by  being  made 
red  hot,  is  become  a  conduftor. 

In  order  to  alcertain  the  conducing  quality  of  hot 
refinous  fubitances,  oils,  &c.  bend  a  glafs  tube  in  the 
form  of  an  arch  CEFD,  fig.  95.  and  tie  a  filk  llring 
GCD  to  it,  which  ferves  to  hold  it  by  when  it  is  to  be 
fet  near  tlie  fire  ;  fill  the  middle  part  of  this  tulje  with 
roiin,  lealing-wax,  &c.  then  introduce  two  wires,  AE, 
BF,  through  its  ends,  fo  that  they  may  touch  the  rofin, 
or  penetrate  a  little  way  in  it.  This  done,  let  a  perfou 
hold  the  tube  over  a  clear  fire,  fo  as  to  melt  the  rofiir 
within  it ;  at  the  fame  time,  by  connecting  one  of  the 
^virL■s,  A  or  B,  with  the  outfide  of  a  charged  jar,  and 
touching  the  other  with  the  knob  of  the  jar,  endeavour 
to  make  the  difcharge  through  the  rofin,  and  you  will 
obierve  that,  while  the  rofin  is  cold,  no  fliocks  can  be  * 

tranfmitted  through  it  :  but  it  becomes  a  conduttor  ac- 
cording as  it  melts,  and  when  totally  melted,  the  lliocks 
ivill  pals  through  it  very  freely. 

The  eleftric  power  of  glafs  may  alfo  be  deitroyed  I)y  GU\\  'nd' 
reducing  the  glals  to  powder.      This  was  afcertained  by  vtli'r  elec- 
M.  Wilcke  f,  and  Dr  Prieftley  t  ;  but  it  has  been  moll'"''^^  ^^hen 
fatisfadorily  proved  by  M.  Van  Swindcn,  in  the  f"llo\v- {^°*'J,^'^'' 
ing  experiments.  ...  cond"'L^or5. 

Exper.  I . — He  covered  a  cafe  of  white  iron  with  pow-  |-  Mtm.  di 
dercd  glafs,  fo  as  to  form  a  cake  about  an  inch  thick,  %,l'A:.ij de 
foot  long,  and  eight  inches  broad,  and  he  placed  above '^""''■'  ■ '"'• 
this  cake,  auother  plate  of  iron  fo  as  to  form  a  coatinp-. '    ^'."-^ 
He  then  attempted  to  charge  this  coated  plate,  but  v.-ith- ,-,  ^\,^_  f/V. 
out  fuccefs  J  he  could  produce  no  fliock. 

Exper.  2. — Suppofing  that  the  condu(?ting  power  of 
the  glafs  in  the  above  experiment  might  arife  frnrn 
fonie  humidity  which  it  had  contracted,  he  dried  it  in  a 
crucible,  and  repeated  the  e.-;periment.  In  tliis  cafe,  it 
ajipcared  llightly  cleftric,  fo  long  as  the   machhie  was 
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Prmclplesofworked,  but  when  this  was  flopped  the  plate  of  powder- 
E'.ertricity  ^^  gj^f^  „jj  longer  atfeded  the  eledrometer. 
by  experi         ^x/""''-  3- — Into  ajar,  coated  on  the  outfide,  he  put 
n^cnt.      a  quantity  of  powdered  glafs,  and   having  furnilhed  it 

'       V in  other  refpefts  like  a  Leyden  phial,  he  proceeded  to 

'fan  examine  whether  it  would  receive  a  charge.     He  found 

r^i"J'"i{"L^^'^^'  "   '^°"^^    ^^   completely    charged,    a    proof  that 
fEharcit'  ^^^^  powdered  glafs  afted  the  part  of  a  conductor  *. 
tt  dc  Mag.        By  fimilar  experiments  M.  Van  Swinden  found  that 
fitifuit,        flowers  of  fulf  hur   acled   as  a  conduflor  though  more 
torn. i. p. ^3- imperfectly  than  powdered  glafs. 

^  '/?      ^       Soon   after  the  difcovery   of  t';e  Leyden  phial  and 

theetearic  ^"ck  produced  by  it,  it  became  a  defirable  objeft  with 

Jliock.  eleftricians  to   afcertain   how   far  the   ihock  might  be 

conveyed,  and  how  long  a   time  would   be  required   to 

convey  it  to  any  confiderable  diftance. 

The  French  philofophers  were  the  firft  to  appear  in 
this  field,  but  they  did  little  more  than  excite  the  Eng- 
lilh  to  go  far  beyond  them  in  thefe  great  undertakings. 
A  circuit  was  made  by  the  former  of  900  toifes,  con- 
lifting  of  men  holding  iron  wires  betwixt  each  two, 
through  which  the  eledric  fhock  was  fenfibly  felt.  At 
another  time  they  made  the  fliock  pafs  through  a  wire 
two  thoufand  toifes  in  length,  that  is,  near  a  Paris 
league,  or  about  two  Englifli  miles  and  a  half  ;  though 
part  of  the  ivires  dragged  upon  wet  grafs,  went  over 
chafms,  hedges,  or  palifades  and  over  ground  newly 
ploughed  up.  Into  another  chain  they  took  the  water 
of  the  bafon  in  the  Thuilleries,  the  furface  of  which 
was  about  an  acre,  and  the  phial  was  difcharged 
through  it. 

Mr  Monnier  the  younger,  endeavoured  to  deter- 
mine the  velocity  of  the  eleflric  power  ;  and  for  this 
purpofe  made  the  fhock  pafs  through  an  iron  wire  of 
950  toifes  in  length,  but  he  could  not  obferve  that  it 
ipent  a  quarter  of  a  fecond  in  pafTmg  it.  He  alfo 
found,  that  when  a  wire  of  13 19  feet,  with  its  extre- 
mities brought  near  together,  was  eleftrified,  that  the 
eleftricity  ceafed  at  one  end  the  moment  it  was  taken 
off  at  the  other. 

But  all  thefe  attempts  of  the  French  would  fcarcely 

.  .   .       .     have  deferved   to  be  mentioned,   but  that  they  preced- 

tiy  Dr  Wat-  ^'^  '^^  greater,  the  more  numerous,  and  more  accurate 

fon  and  his  experiments  of  the   Englifli.     The  names  of  the  Eng- 

ilTociate;.    lilli   gentlemen,    animated   with   a    truly   philofophical 

fpirit,   and  ^vho  were  indefatigable  in  this  bufmefs,  de- 

ferve  to  be  tranfmitted  to  pollerity. 

The  principal  agent  in  this  fcene  ivas  Dr  Watfon. 
He  planned  and  direfted  all  the  operations,  and  never 
failed  to  be  prefent  at  every  experiment.  His  chief 
afliftants  were  Martin  Folkes,  Efq.  prefident  of  the 
Royal  Society,  Lord  Charles  Cavendilh,  Dr  Bevis, 
Mr  Graham,  Dr  Birch,  Mr  Peter  Daval,  Mr  Tremb- 
ley,  Mr  Elliot,  Mr  Robins,  and  Mr  Short.  Many 
other  perfons,  and  fbme  of  dlilindion,  gave  their  attend- 
ance occafionaUy. 

Dr  Watfon,  who  wrote  the  hillory  of  their  proceed- 
ings, in  order  to  lay  them  before  the  Roval  Societv, 
begins  by  obfen-ing  (what  was  verified  in  all  their  ex- 
periments) that  the  eleflric  fhock  is  not,  ftriclly  fpeak- 
ing,  conduced  in  the  fliorteft  manner  poffible,  unlefs 
the  bodies  through  which  it  pafli;s,  condudl  equally 
well  j  for  that,  if  they  conduft  unequallv,  the  circuit  is 
always  formed  through  the  beil  conduftors,  though 
r;he  length  of  it  be  ever  fo  great. 

I 


271 

Experi- 
ments on 


I 

A 


The  firft  attempt  thefe  gentlemen  made,  was  to  con-P'incipie«of 
vey  the  eledric  ftiock  acrofs  the  river  Thames,  making  i^'':-'i"'iiy 
ufe  of  the  water  of  the  river  for  one  part  of  the  chain  of  I  "'""'^'i 
communication.     This  they  accomplifhed  on  the  14th      ment. 
and  I  Sth  of  July  of  1 747,  by  faftening  a  wire  all  along  '        y       J 
Weftminfter  bridge,  at  a  confiderable  height  above  the 
water.     One  end  of  this  wire  communicated  ivitli  the 
coating  of  a  charged  phial,  the  other  being  held  by  an 
obler^'er,   who    in   his   other  hand   held   an  iion    rod, 
which  he  dipped  into  the  river.     On  the  opponte  fide 
of  the  river  ftood  a  gentleman  who  likewife  dipped  an 
iron  rod  in  the  river   \\ith   one  hand,  and  in  tlie  other 
held  a  wire,  the   extremity  of  which  might  be  brought 
into  contaft  with  the  wire  of  the  phial. 

Upon  making  the  difcharge,  the  fhock  was  felt  by 
the  obfervers  on  both  fides  of  the  river,  but  more  fenfi- 
bly by  thofe  who  ^vere  ftationed  on  the  fame  fide  with 
the  machine  ;  part  of  the  eleftric  fire  having  gone 
from  the  -wire  down  the  moift  ftones  of  the  bridge, 
thereby  making  feveral  Ihorter  circuits  to  the  phial, 
but  ftiU  all  pafling  through  the  gentlemen  who  were 
ftationed  on  the  fame  fide  with  the  machine.  This  ivas, 
in  a  manner  demonftrated  by  fome  perfons  feeling  a 
fenfible  fhock  in  their  arms  a-nd  feet,  who  only  happen- 
ed to  touch  the  wire  at  the  time  of  one  of  the  dif- 
charges,  when  they  were  ftanding  upon  wet  fteps  which 
led  to  the  river  *.  *  Phil. 

Upon  this   and  the  fubfequent  occafions,  the  gentle-  I'ranf.  Air, 
men  made  ufe  of  wires,  in  preference  to  chains,  for  this,''     ''' 
among  other  reafons,    that  the  eleftricity   which   was     '' 
conducted  by  chains,  was  not  fo  ftrong  as  that  conduft- 
ed  by  wires.  This,  as  they  well  obferved,  was  occafion- 
ed  by  the  junctures  of  the  h'nks  not  being  fuibciently 
clofe,  as  appeared  by  the  flafliing  and  fnapping  at  every 
junfture,  where  there  ivas  the  leaft  feparation.     Thefe 
lefler  fiiappings  being  numerous  in  the  whole  length  of 
a  chain,  verv  fenfibly  lelTened  the  great  difcharge  at  the 
prime  conductor. 

Their  next  attempt  was  to  force  the  eleftrical  fhock 
to  make  a  circuit  of  two  miles,  at  the  Neiv-river  at 
Stoke  Ne'ivington.  This  they  performed  on  the  24th 
of  July  1747,  at  two  places  ;  at  one  of  which,  the 
diftance  by  land  was  800  feet,  and  by  water  2000  :  in 
the  other  the  diftance  by  land  was  2800  feet,  and  by 
water  8000.  The  difpofition  of  the  apparatus  was  fimi- 
lar to  what  they  before  ufed  at  Weftminfter  bridge, 
and  the  efifeft  anfwered  their  utmoft  expeftations. 
But,  as  in  both  cafes,  the  obfervers  at  both  extremities 
of  the  chain,  which  terminated  in  the  water,  felt  the 
fliock,  as  \vell  when  they  ftood  Tvith  their  rods  fixed  in- 
to the  earth  20  feet  from  the  water,  as  when  they  were 
put  into  the  river  ;  it  occafioned  a  doubt,  whether  the 
ihock  was  formed  through  the  windings  of  the  river, 
or  a  much  lliort»r  ivay  by  the  ground  of  the  meadoiv  : 
for  the  experiment  plainly  fliewcd,  that  the  meadow 
ground,  with  the  grafs  on  it,  conducted  the  electricity 
very  well. 

By  fubfequent  experiments,  they  were  fully  convin- 
ced, that  the  electricity  had  not  in  this  cafe  been  con- 
veyed by  the  water  of  the  river,  which  was  two  miles 
in  length,  but  by  land,  where  the  dilfance  was  only  one 
mile ;  in  which  fpace,  however,  the  electric  power 
muft  neceflarily  have  paflcd  over  the  New-river  twice, 
have  gone  through  feveral  gravel  pits,  and  a  large 
ftubhle  field  f.  t /i  !•■  3«o. 
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Principles  of  On  the  28th  of  July  they  repeated  the  experiment 
Ele(ftrii;ity  gj  £]•,£.  fame  place,  inth  the  following  variation  of  cir- 
cumftances.  The  iron  wire  was,  in  its  whole  length,  fup- 
ported  by  dry  lUcks,  and  the  oblervers  Hood  upon  ori- 
jinal  eletlrics ;  the  effecl  of  which  was,  that  they  felt 
the  (hock  much  more  fenfibly  than  when  the  conduct- 
ing wire  had  lain  upon  the  ground,  and  when  the  ob- 
fervers  had  ftood  likewife  upon  the  ground,  as  in  the 
former  experiment. 

Afterwards,  every  thing  remaining  as  before,  the  ob- 
fervers  were  diretted,  inftead  of  dipping  their  rods  into 
the  water,  to  put  them  into  the  ground,  each  i  ^o  feet 
from  the  water.  They  were  both  Imartly  Itruck, 
though  they  were  diftant  from  each  other  above  500 
feet. 

The  fame  gentlemen,  pleafed  with  the  fuccefs  of 
their  former  experiments,  undertook  another,  the  ob- 
je61:  of  which  ^vas  to  determine,  ivhether  the  ele(::tric 
power  could  be  conveyed  through  dry  ground  ;  and  at 
the  fame  time  to  carry  it  through  water  to  a  greater  di- 
ftance  than  they  had  done  before.  For  this  purpole  they 
jiitched  upon  Highbury-barn,  beyond  Illington,  where 
they  carried  it  into  execution  on  the  5th  of  Augult 
1747.  They  chofe  a  rtation  for  their  machine  almoft 
equally  dirtant  from  two  other  ftations  for  obfervers, 
upon  the  Ne\s-river,  which  were  fomewhat  more  than  a 
mile  afunder  by  land,  and  two  miles  by  water.  They 
had  found  the  Itreets  of  London,  when  dry,  to  conduil 
very  ftrongly,  for  about  40  yards ;  and  the  dry  road 
at  Newington  about  the  fame  dillance.  The  event  of 
tkis  trial  aniwered  their  expeftations.  The  eleftric  fire 
made  the  circuit  of  the  water  when  both  the  wires  and 
iBe  obfervers  were  fupported  on  original  ele<5lrics,  and 
Wie  rods  dipped  into  the  river.  They  alfo  both  felt 
the  ihock,  when  one  of  the  obfervers  was  placed  in  a 
dry  gravelly  pit,  about  300  yards  nearer  the  machine 
than  the  former  ftation,  and  1 00  yards  diftant  from  the 
river ;  from  which  the  gentlemen  were  fatisfied,  that 
the  dry  gravelly  ground  had  condufted  the  eleftricity 
as  ftrongly  as  water. 

The  laft  attempt  of  this  kind  which  thefe  gentlemen 
made,  and  which  required  all  their  fagacity  and  addrefs 
in  the  conduft  of  it,  was  to  try  whether  the  eleftric 
ihock  was  perceptible  at  twice  the  diftance  to  which 
they  had  before  carried  it,  in  ground  perfectly  dry,  and 
where  no  water  was  near,  and  alfo  to  diftinguilh,  if 
poflible,  the  comparative  velocity  of  eleftricity,  and  of 
found. 

For  this  purpofe  they  fixed  upon  Shooter's-hill,  and 
Tiiade  their  firll  experiment  on  the  14th  of  Auguft 
1747,  a  time,  when,  as  it  happened,  but  one  ftiower 
bf  rain  had  fallen  during  fivt  preceding  weeks.  The 
wire  communicating  with  the  iron  rod,  which  made 
the  difcharge,  was  6732  feet  in  length,  and  was  fup- 
pOrted  all  the  way  upon  baked  flicks  ;  as  was  alfo  the 
wire  which  communicated  with  the  coating  of  the  phial, 
which  was  3868  feet  long,  and  the  obfervers  were 
diftant  from  each  other  two  miles.  The  refult  of  the  ' 
explofion  demonllrated,  to  the  latisfaftion  of  the  gentle- 
men prefent,  that  the  circuit  performed  by  the  elec- 
tricity was  four  miles,  viz.  two  miles  of  wire, 
and  two  of  dry  ground,  the  fpace  between  the  ex- 
tremities of  the  wires,  a  diftance,  which,  without  trial, 
as  they  juftly  obferved,  was  too  great  to  be  credited. 
A  gun  was  difcharged  at  the  inllant  of  the  explofion. 
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and  the  obfervers  had   flop  watches  in  their  hands,  tOPrinciplfsof 
note  the  moment  when  they  felt   the  ihock  ;  but  as  far  H,  l'"''"f 
as  they  could  diftinguilh,  the  time  in  which  the  elcclric  L„'Vv!frU 
power  performed  that  vaft  circuit  was  inftantancoui.  mrnt. 

In  all  the  explolions  where  the  circuit  was  made  of  ■'— v  ' 
any  confidcrable  length,  it  was  obfei-ved,  that  though 
the  phial  wBS  very  well  charged,  yet  that  the  fnap  at 
the  gun-barrel  made  by  the  explofion  was  not  near  fo 
loud  as  when  the  circuit  was  formed  in  a  room  ;  ft> 
that  a  byftander,  fays  Dr  Watfon,  would  not  imagine, 
from  feeing  the  flaih  and  hearing  the  report,  that  the 
ftroke,  at  the  extremity  of  the  condufting  wire,  would 
have  been  confjderable,  the  contrary  ot  which,  when 
the  \vires  were  properly  managed,  he  fays,  always  hap- 
pened. 

Still  the  gentlemen,  unwearied  in  thefe  purfuit<, 
were  defirous  of  afcertaining,  if  pollible,  the  abfolute 
velocity  of  eleftricity  though  a  certain  Ipace  ;  becaufe, 
though  in  the  laft  experiment,  the  time  of  its  progreft 
was  certainly  very  fmall,  they  were  delirous  of  knowing^- 
fmall  as  that  time  might  be,  whether  it  was  meafurable, 
and  Dr  Watfon  had  contrived  an  excellent  method  for 
that  purpofe. 

Accordingly,  on  the  5th  of  Auguft  1748,  the  gentle* 
men  met  for  the  laft  time,  at  Shooter's-hill  ;  when  it 
was  agreed  to  make  an  eleftric  circuit  of  two  miles,  by 
feveral  turnings  of  the  \vire,  in  the  fame  field.  The 
middle  of  this  circuit  they  contrived  to  be  in  the  fame 
room  with  the  machine,  where  an  obferver  took  in  each 
hand  one  of  the  extremities  of  the  wires,  each  of  which 
was  a  mile  in  length.  In  this  excellent  difpofition  of 
the  apparatus,  in  which  the  time  between  the  explofion 
and  the  ftiock  could  be  obferved  with  the  greateft  ex- 
aftnefs,  the  phial  was  difcharged  feveral  times  ;  but  the 
obferver  always  felt  himfelf  fliocked  at  the  very  inftant 
of  making  the  explofion.  Upon  this  the  gentlemen 
were  fully  fatisfied,  that  through  the  whole  length  of  ^  ,  ., 
this  wire,  which  was  12,276  leet  in  length,  the  velo-^Qi  ^ 
city  of  the  eleftric  power  was  inftantaneous*.  17 j 

We  have  noticed  the  increafed  evaporation  from  li-  How  to 
quids  by  means  of  eleftricity.     The   following  experi- P'" '^''- 
ment,  ivhich  is  commonly    exhibited    by  lefturers   on 
eleftricity,    is  ufually  confidered  of  the  fame  kind. 

Stick  a  fmall  piece  of  fealing-wax  on  the  end  of  a 
wire,  and  fet  fire  to  it.  Then  put  an  eleftrical  ma- 
chine in  motion,  and  prefent  the  wax  juft  blown  out  at 
the  diftance  of  fome  inches  from  the  prime  conduftor. 
A  number  of  extremely  fine  filaments  will  immediately 
dart  from  the  fealing  wax  to  the  conduftor,  on  which 
they  will  be  condenfed  into  a  kind  of  net-work,  refem- 
bling  wool. 

If  the  wire  with  the  fealing-wax  be  ftuck  into  one 
of  the  holes  of  the  conduftor,  and  a  piece  of  paper  be 
prefented  at  a  moderate  diftance  to  the  wax,  juft  afteV 
it  has  been  ignited,  on  fetting  the  machine  in  motion,  a 
network  of  wax  will  be  formed  on  the  paper.  The 
fame  effeft,  but  in  a  (lighter  degree,  will  be  produced, 
if  the  paper  be  brilkly  rubbed  with  a  piece  of  elaftic 
gam,  and  the  melting  fealing-wax  be  held  pretty  near 
the  paper  immediately  after  rubbing. 

If  the  paper  thus  painted,  as  it  were,  with  fealing- 
wax,  be  gently  warmed  by  holding  the  back  of  it  to  the 
fire,  the  wax  will  adhere  to  it,  and  the  refult  of  the 
experiment  will  thus  be  rendered  permanent. 

A  beautiful  'e-xperiment  of  the  fame  nature  is  made 
5  A  with 
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Principles  of  witli  camplior.     A  fpoon  holding  a  piece  of  lighted 
Jiledlricity  camphor  is   made   to  communicate  with  an  ektlrified 
l.'.'."l'"!!;'  body  as   the   prime  condudlor  of  a  machine,  wliile  the 
conduftor  continues  eleftrificd  by  keeping  the  machine 
'  in  motion,  the   camphor  will    throw  out  ramifications, 
and  appear  to  ilioot  like  a  vegetable. 

Soon  after  the  difcovery  of  the  eleilrophorus  by 
Signior  Volta,  an  experiment  was  made  with  that  in- 
ftrument  by  Profcflbr  Lichtenberg  of  Gottingen,  that 
attracled  confiderable  notice.  It  is  thus  defcribed  by 
Mr  Cavallo. 

r      The  eleftrophorus,  that  is,  a  plate  of  fome  rcfmous 
periment  or  .  ,    ,  n  ,   ^  r  i         p         •     n  a 

f  rofelVor  ■  lubllance,  as  lulphur,  rofm,  gum-lac,  6cc.  is  hrlt  ex- 
Lichten-  cited,  either  by  rubbing  or  otherwife ;  then  a  piece  of 
terg.  metal  of  any  Ihape,  at  pleafure,  as  for  inftance,  a  three- 

legged  com-pafs,   a  piece   of  brafs  tube,  or  the  like,  is 
fet  upon  the  eleflrophorus,  and  to  this  piece  of  metal, 
fo  placed,   a  fpark   is  given,  of  the  eleftricity  contrary 
fo  that  of  the  plate  ;  this   done,  the  piece  of  metal  is 
removed,   by  means  of  a  ftick  of  feaUng-wax  or  other 
eleftric,  and  fome  powder  of  rofm,  kept  in  a  linen  bag, 
is  lliaken  upon  the   eleftrophorus  :   this  powder  will  be 
fourid  to  fall  about   thofe  points  upon  the  plate,  which 
the  piece  of  metal  touched,  forming  fome  radiated  ap- 
pearances, much   like  the  common    reprefentations  of 
Itars  ;  at  the  fame  time,   upon   the  greatelt  part  of  the 
plate,  that  is,  befides  thofe   ftars,   there  is  hardly  any 
powder  at  all.     Now,  it  is  to  be  remarked,  that  if  the 
plate  be  excited  negatively,  and  the  fpark  given  to  the 
metal  fet  upon  it   is  pofitive,   the  appearance  will  be  as 
above  defcribed  ;  but  if,  on  the  contrary,  the  plate  is 
pofitive  and  the  fpark  is  negative,  then  the  powder  of 
rofm  will  be  found  to  fall  upon  thofe  parts  of  the  plate 
which  in  the  other  cafe  is  left  uncovered,  and  to  leave 
the  ftars  clean  ;  in   ihort,  it  will  do  juft   the  reverfe  of 
what  it  did  in  the  other  cafe  \  or,  in  other  words,  the 
powder  of  rofin   will   be  attrafted  by  thofe  parts  only 
,         of  the  eleftrophorus  which  are  eleftrified  pofitively. 
Method  of        The   configiu-ations   produced   in   the  above  experi- 
producing    ment  of  M.  Lichtenberg  appeared  fo  curious  that  they 
various  con- ^.g^g  foon  imitated  by  various  elcftricians,   particularly 
b^"e"air  ^y  ^^'^  Cavallo  and  the  Reverend   Abraham   Bennet, 
sity. '    "'  inventor  of  the  doubler.     The  dii-eftions  given  by  this 
laft  gentleman  are  as  follows. 

To  make  red  figures,  take  a  pound  of  rafped  Brazil 
wood  :  put  it  into  a  kettle  with  as  much  water  as  will 
cover  it,  or  rather  more  ;  alfo  put  in  about  an  ounce  of 
gum  arabic  and  a  lump  of  alum  about  as  big  as  a  large 
nut  j  let  it  boil  about  two  hours,  or  till  the  water  is 
ftrongly  coloured  ;  ftrain  off  the  extrad  into  a  broad 
difh,  and  fet  it  in  an  iron  oven,  where  it  is  to  remain 
till  all  the  water  be  evaporated,  which  with  me  was 
etfeiled  in  about  twelve  hours  •,  but  this  depends  on  the 
heat  of  the  oven,  -.vhich  fliould  not  be  fo  hot  as  to  en- 
danger its  burning.  Sometimes  I  have  boiled  the 
ftrained  extraft  till  it  was  confiderably  iufpiffated  before 
it  was  placed  in  the  oven,  that  it  might  be  fooner  dry. 
When  it  is  quite  dry  but  not  burnt,  fcrape  it  out  of 
the  diih,  and  grind  it  in  a  mortar  till  it  be  finely  pul- 
verized. In  doing  this,  it  is  proper  to  cover  the  mor- 
tar with  a  cloth,  having  a  hole  through  to  prevent  the 
powder  from  flying  away  and  oflFending  the  nofe,  and 
alfo  to  do  it  out  of  doors  if  the  weather  be  dry  and  calm, 
that  the  air  may  carry  away  the  powder  neceffarily 
efcaping,   and    which  other\7ife  b   very   difagreeable. 
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When  ground  fine,  let  it  be  lifted  through  muflin  or  a  Principles  of 
fine  hair-neve,  returning  the  coarfer  part  into  the  mor-  J-Uiftricity 
tar  to  be  ground  again.  When  the  grinding  and  lift-  'll""'a'ea 
ing  are  finiihed,  the  powder  is  ready  for  ufe.  The  re- 
finous  plate  I  liave  molUy  ufed  was  compofed  of  five  i 
pounds  of  rofm,  half  a  pound  of  bees-wax,  and  two 
ounces  of  lamp-black,  melted  together,  and  poured  up- 
on a  board  iixteen  inches  fquare,  with  ribs  upon  the 
edges  at  Icaft  half  an  Inch  high,  to  confine  the  com- 
poiition  whllft  fluid  ;  thus  the  refinous  plate  was  half 
an  inch  thick,  which  Is  better  than  a  thinner  plate,  the 
figures  being  more  diftintl.  After  the  compofitlon  is 
cold,  it  will  be  found  covered  with  fmall  blillers, 
which  may  be  taken  out  by  holding  the  plate  before 
the  fire,  till  the  furface  be  melted,  then  let  it  cool 
again,  and  upon  holding  it  a  fecond  time  to  the  fire, 
more  blillers  ^vill  appear  ;  but  by  thus  repeatedly  heat- 
ing and  cooling  the  furface,  it  will  at  lalt  become  per- 
fectly fmooth.  Some  plates  were  made  fmaller,  and 
the  refinous  compofition  confined  to  the  form  of  an  el- 
lipfis,  a  circle,  or  efcutcheon,  by  a  rim  of  tin  half  an 
inch  broad,  and  fixed  upon  a  board. 

The  next  thing  to  lie  done  is  to  prepare  the  paper, 
which  is  to  be  foftened  in  water,  either  by  laying'  the 
pieces  upon  each  other  in  a  veiTel  of  cold  water,  or  firft 
pouring  a  little  hot  water  upon  the  bottom  of  a  large 
dilh,  then  laying  upon  it  a  piece  of  paper,  fo  that  one 
edge  of  the  paper  may  lie  over  the  edge  of  the  difli,  to 
remain  dry,  that  it  may  afterwards  be  more  conve- 
niently taken  up.  Then  pour  more  hot  water  upon  its 
upper  furface.  Upon  this  place  another  piece  in  the 
fame  manner,  again  pouring  on  more  water,  and  thus 
proceed  till  all  the  pieces  are  laid  in.  By  ufing  hot 
water,  the  paper  will  be  more  foftened  in  a  feiv  mi- 
nutes than  if  it  remains  in  cold  water  a  whole  day. 

When  the  figures  are  to  be  made,  the  refinous  plate 
muff  lie  horizontally,  whilfl;  the  eleftricity  is  communi- 
cated, if  the  experiment  requires  any  thing  to  be  placed 
upon  the  plate  :  but  It  Is  convenient  afterwards  to  hang 
it  up  in  a  vertical  pofitlon  whillf  the  powder  is  projeft- 
ed,  left  too  much  powder  Ihould  fall  where  it  is  not  re- 
quired. 

A  little  of  the  powder  Jnay  be  taken  between  a 
finger  and  thumb,  and  projected  by  drawing  it  over  a 
brulh ;  or,  which  is  better,  a  quantity  of  powder  may  be 
put  Into  the  bellows  and  blown  towards  the  plate. 
When  the  figure  is  fufficiently  covered  with  powder, 
let  the  plate  be  again  laid  horizontally  upon  a  table  j 
then  take  one  of  the  foftened  papers  out  of  the  water 
by  its  dry  edge,  and  lay  it  carefully  between  the  leaves 
of  a  book,  prelhng  the  book  together,  and  let  it  lie  in 
this  fituation  about  half  a  minute.  Then  remove  the 
paper  to  a  dry  place  in  the  book,  and  prefs  it  again 
about  the  fame  time,  which  will  generally  be  fufficient 
to  take  oft"  the  fuperfluous  moillure.  Then  take  up  the 
paper  by  the  two  comers  of  its  dry  edge,  and  place  the 
wet  edge  a  little  beyond  the  figure  on  the  refmous  plate, 
lowering  the  refl  of  the  piece  gradually  till  It  covers 
the  figure  \-.ithout  Aiding  ;  then  lay  over  it  a  piece  of 
clean  dry  paper,  and  prefs  It  gently  ;  let  it  remain  a 
(liort  time,  and  then  rub  it  clofer  to  the  plate  with  a 
cloth,  or,  which  is  better,  prefs  it  down  by  means  of  a 
wooden  roller  covered  with  cloth,  taking  care  that  the 
paper  be  not  moved  from  Its  firft  pofition.  When  the 
paper  is  fufficiently  prcfled,  let  it  be  taken  up  by  its 
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Principles  of  dry  edg^e,  and  laid  upon  the  furface  of  a  veflel  of  water 
Ele<5tricity  ■^■^■\l\>^   the  printed   fide  downwards  ;  by   this   means  the 
'  "  ^^  ^.    fupertluous  powder  will   fink   in   the    water,    and    the 
meiit.      figure  will  not  be  fo  liable  afterwards  to  fpread  in  the 
V— -V        '  paper.      After  the   paper   has   remained   on    the  water 
durinfr  a  few  minutes,  take  it  up  and  place  it  between 
the   leaves  of  a  book,   removing   it  frequently  to  a  dry 
place.      If  it  be  defired  that  the  paper  ihould  be  fpeedi- 
ly  dry,  let  the  book-leaves  in  which  it  is  to  be  placed 
be  previoufly  warmed,   and   by  removing  it   to  feveral 
places  it  will   be  dry  much   fooner  than  by  holding  it 
near   a  fire,  and   ivithout  dra-iving  tlie  paper  crooked. 
By  the  above  procefs,  it  is  ob\'ious,  that  leather,  calli- 
co,  or  linen,   as  well   as   paper,  may  be   printed  with 
thefe  figures,  and   the  effefts  of  the  diffufion  of  eleftri- 
city  upon  a  refinous   plate   be  exhibited   to  thofe  who 
have  not  leifure  or  inclination  to   perform  the  experi- 
ments f . 

The  figures  reprefented  in  Plate  CXCII.  were  form- 
ed much  after  Mr  Bennet's  method. 

Tke  apparatus  ufed  for  making  them  confided  only 
of  a  common  Leyden  phial,  and  a  plate  of  glafs  1 5 
inches  fquare,  covered  on  one  fide  with  a  varni(h  of 
gum-lac  diflblved  in  fpirit  of  wine,  and  feveral  times 
laid  over.  The  other  fide  is  covered  with  tin-foil  laid 
on  ^vith  common  parte.  When  it  is  to  be  ufed,  the 
glafs  plate  is  put  upon  a  metallic  (land,  with  the  tin- 
foiled  fide  laid  undermoft  ;  the  phial  is  to  be  charged, 
and  the  knob  dra^vn  over  the  vamifhed  fide.  Thus  any 
kind  of  figure  may  be  drawn,  or  letters  made,  as  repre- 
fented in  the  plate  ;  and  from  every  figure  beautiful 
ramifications  vnW  proceed,  longer  or  Ihorter  according 
to  the  ftrength  of  the  charge.  On  fome  occafions, 
ho^vever,  the  charge  may  be  too  llrong,  particularly 
where  we  wilh  to  reprefent  letters,  fo  that  the  whole 
will  be  blended  into  one  confufed  mafs.  The  round 
figures  are  formed  by  placing  metallic  rings  or  plates 
upon  the  eletJlrical  plate  ;  and  then  giving  them  a  fpark 
from  the  eleftrified  bottle,  or  fending  a  Ihock  through 
them.  The  figures  may  be  rendered  permanent  by 
blowing  off  the  loofe  chalk,  and  clapping  on  a  piece  of 
black-fized  paper  upon  them  ;  or  if  they  are  wanted 
of  another  colour,  they  may  eafily  be  obtained  by 
means  of  lake,  vermilion,  rofe-pink,  or  any  of  the  ordi- 
nary colours  ground  very  fine.  The  eafieft  way  of  ap- 
plying them  feems  to  be  by  a  barber's  puff  bellows. 

We  fliall  conclude  this  part  of  our  article  with  no- 
ticing the  effefts  produced  by  eleftriclty  on  magnetic 
needles. 

Thefe  may  be  ftated  in  the  following  propofition. 
yin   elefiric  Jhock   communicates    a    magnetic  power 
to  neeales,  and  frequently  reverfes  or  dejlroys  that  po/a- 
rity. 

By  eleflricity  Dr  Franklin  frequently  gave  polarity 
to  needles  and  reverfed  them  at  pleafure.  A  (liock 
from  four  large  jars,  fent  through  a  fine  fewing  needle, 
he  fays,  gave  it  polarity,  fe  that  it  would  traverfe  Vvhen 
laid  on  water.  What  is  moft  remarkable  in  thefe  elec- 
trical experiments  upon  magnets  is,  that  if  the  needle, 
when  it  was  ftruck,  lay  eaft  and  well,  the  end  which 
was  entered   by  the  eleiSkic  blaft  pointed   north  3  but 
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that  if  it  lay  north  and   fouth,  the  eiid   whicli  Iny  to-Prirci|il«of 
wards     the    north    would     continue    to    point    north,  |il'>^l">-i'y 
whether  the  fire  entered  at  that  end  or  the   contrary  ;  {"'"''""f 
though  he   imagined  that  a  ilronger  llroke  would  have     '',nrnt.'' 
reverfed  the  poles  even  in  that  lituation,  an  cH'ec't  which  ^— v—— ' 
had  been  known  to   have  been  produced  by  lightning. 
He  alfo  obferved,  that  the  polarity  was  ilrongell  when 
the  needle  was  ftruck  lying  north  and  fouth,  and  weak- 
ell  when  it  lay  eaft    and  weft.     He  lakes  notice   that, 
in  thefe  experiments  the  needle,  in  fome  cafes,  would  be 
finely  blued  like  the  fpriug  of  a  watch,  by  the  eleclric 
tlame  ;  in  which  cafe,  the  colour  given  Ijy  a  tlalh  from 
t%vo  jars  only  might  be  wijied  oil",  but  that  a  llafli  from 
four  jars   fixed  it,  and  frequently  melted  the  needles.  ^  r,    ,,.  .^ 
The  jars  which  the  doctor  ufed  held  feven  or  eight  %^\- Lciun.  "' 
Ions,  and  were  coated  and  lined  with  tin-foil  *.  27S 

Dr  Van  Marum  made  feveral  experiments  on  com-  hy  Va« 
municating  polarity  to  needles  with  his  very  powerful '^^"'""'•' 
machine.  He  and  his  coadjutor  tried  to  give  polarity 
to  needles  made  of  watch  fprings  from  three  to  fix 
inches  in  length,  and  likewife  to  fteel  bars  nine  inches 
long,  from  a  quarter  of  an  inch  to  half  an  inch  broad, 
and  about  a  line  in  thicknefs.  The  refult  was,  that 
when  the  bar  or  needle  was  placed  horizontally  in  the 
magnetic  meridian,  whichever  way  the  Ihock  entered, 
the  end  of  the  bar  that  Hood  toward  the  north  acquired 
the  north  polarity,  or  the  power  of  turning  towards  the 
north  when  freely  fufpended,  and  the  oppofite  end  ac- 
quired the  fouth.  If  the  bar,  before  it  received  the 
lliock,  had  fome  polarity,  and  was  placed  with  its  poles 
contrary  to  the  ufual  direction,  then  its  natural  polarity 
was  ahvays  diminilhed,  and  often  reverfed  ;  fo  th;«t 
the  extremity  of  it,  which  in  receiving  the  ftiock  look- 
ed towards  the  north,  became  the  north  pole,  £cc. 

When  the  bar  or  needle  \vas  ftruck  Handing  perpen- 
dicularly, its  loweft  end  became  the  north  pole  in  any 
cafe,  even  when  the  bar  had  fome  magnetifm  before, 
and  -ivas  placed  with  the  fouth  pole  downwards.  Cai- 
teris paribus,  the  bars  feemed  to  acquire  an  equal  de- 
gree of  magnetic  power,  whether  they  were  ftruck 
whilft  ftanding  horizontally  in  the  magnetic  meridian, 
or  perpendicular  to  the  horizon. 

When  the  bar  or  needle  \vas  placed  in  the  magnetic 
equator,  whichever  way  the  ftiock  entered,  it  never 
gave  it  any  magnetifm  ;  but  if  the  Ihock  was  given 
through  its  width,  then  the  needle  acquired  a  confider- 
able  degree  of  magnetifm,  and  the  end  which  lay  to- 
wards the  weft  became  the  north  pole,  and  the  other 
end  the  fouth  pole. 

If  a  needle  or  bar,already  magnetic,  or  a  real  mag- 
net, was  ftruck  in  any  direftion,  its  power  was  always 
diminiftied.  For  this  experiment,  they  tried  confider- 
ably  large  bars,  one  being  7,08  inches  long,  0,26" 
broad,  and  0,05  thick. 

When  the  Ihock  was  fo  ftrong  in  proportion  to  the 
fize  of  the  needle,  as  to  render  it  hot,  then  the  needle 
gent;rally  acquired  no   magnetifm  at  all,  or  very  little, 

Thefe  exfriments  were  made  with  the  extraordinary 
power  of  a  battery  corapofed  o*  135  pliials,  containing 
amoug  them  about  -130  fquare  feet  of  coated  furface. 
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Chap.  I.   A  Co/tdfe  Viciv  of  the  Principal  Theories 
of  EleSlricity. 

Sect.  I.  Of  the  Theories  of  EleEtricitiJ  before  the  Time 
ofFrantli/i. 

Tlicory  of        THE  firft  eleftricians   fuppofed,   that   eleclrical  at- 
the  early     traflion  was  performed   by  means'  of  unftuous   effluvia 
ele<5lricians. emitted   by  the  excited  eleftric.      Thel'e  were  fuppofed 
to   attach  themfelves   to  all  bodies,  and  to  carry  back, 
with  them   thofe  which  were   not   too   heavy.      For  in 
that  age  of  philoiophy  all   effluvia  -were  fuppofed  to  re- 
'  turn  to  the   body  from  which  they  had  been  emitted, 

fince  no  perfon  could  otherwife  account  for  the  fublf  ance 
not  being  fenfibly  wafted  by  the  conllant  emiffion. 
When  thefe  light  bodies,  on  which  the  unftuous  efflu- 
via had  fattened,  had  arrived  again  at  the  excited  elec- 
tric, a  freih  emiflion  of  the  effluvia  was  fuppofed  to 
carry  them  back  again.  But  this  etfcft  of  the  effluvia 
was  not  thought  of,  till  eled rical  repulfion  had  been 
fufficiently  obferved. 

When   the   Newtonian   phllofophy  had  made  feme 
progrefs,  and  the  extreme  fubtility  of  light,  and  other 
effluvia   of  bodies,  was  demonftrated,   fo  that  philofo- 
phers  were  under  no  apprehenfion  of  bodies  being  waft- 
ed by  continual  emiftion,  the  dotlrine  of  ifie   return  of 
cfitiina  was  univerfally  given  up,   as  being   no  longer 
necelTary  5  and  they  were  obliged   to  acquiefce   in  the 
unknown   docfrines  of  attraftion   and  repulfton,  as  na- 
tural  properties  of  certain  bodies,  the  unknoivn  caufe 
280         of  which  thev  fcarcely  attempted  to  explain. 
Kypothefis        Early  in  the  I  8th  century,   M.  du  Faye  difcovered 
of  Du  jjj^j  there  were  two  ftates  of  ele6f ricity,   or,  as  he  fup- 

'  pofed,  two  different  kinds  of  eleftricity,  produced  when 

different  eleftrics  were  excited.  "  Chance  (fays  he) 
has  thro^vn  in  my  ^vay  a  principle,  ^vhich  calls  a  new 
light  upon  the  fubjecf  of  eleflricity.  The  principle  is, 
that  there  are  t;vo  diftinft  kinds  of  eleftricity,  very  dif- 
ferent from  one  another  ;  one  of  which  I  call  vitreous, 
the  other  refinous  eleftricity.  The  firft  is  that  of  glafs, 
rock  cryftal,  precious  ftones,  hairs  of  animals,  wool,  and 
many  other  bodies.  The  fecond  is  that  of  amber, 
copal,  gum-lac,  filk,  thread,  paper,  and  a  vaft  number 
of  other  fubftances.  The  charafteriftics  of  thefe  two 
eledlricities  are,  that  they  repel  themfelves,  and  attraft 
each  other.  Thus  a  body  poiVeifed  of  the  vitreous  elec- 
tricity, repels  all  other  bodies  poflelled  of  the  vitreous, 
and  on  the  contrary,  attraCfs  all  thofe  poffefled  of  the 
refmous  eleftricity.  The  refinous  alio  repels  the  re- 
finous, and  attracts  the  vitreous.  From  this  principle 
one  may  eafily  deduce  the  explanation  of  a  great  num- 
be»  of  other  phenomena  j  and  it  is  probable  that  this 
truth  n-ill  lead  us  to  the  difcovery  of  many  other 
things." 

This  difcovery  of  M.  do  Fay   was  the   origin  of  a 
theory  of  eleflricity,    \\hich  is  commonly  called  tlie 


28^ 


iSi 


tJieory  of  two  f  Ilia's,  and  which  we  ftiall  prefently  con- 
fider  more  at  length. 

Hitherto  attracf  ion  and  repulfion  iverc  the  only  elec- 
trical phenomena  which  had  been  oblerved  ;  and  to  the 
explanation  of  thefe,  the  above  general  theories  ap- 
peared fufficiently  competent.  But  when  electricity 
began  to  Ihew  itlelf  in  a  greater  variety  of  appearances, 
and  to  make  itfelf  fenfible  to  the  fmell,  the  fight,  the 
touch  and  the  hearing  ;  when  bodies  were  not  only  at- 
trafled  and  repelled,  but  made  to  emit  ftrong  fparks  of 
fire,  attended  with  a  confiderable  noife,  a  painful  fen- 
fation,  and  a  ftrong  phofphorical  fmell,  elcftricians 
were  obliged  to  make  their  fyftems  more  complex,  in 
proportion  as  the  ia£ls  accumulated.  It  was  then  ge- 
nerally fuppofed  that  the  eleftric  power,  which  now 
began  to  aflume  the  name  of  the  electric  fiiiul,  was  the 
fame  with  the  chemical  principle  of  fire  ;  though  iome 
thought  it  was  a  fluidy^/  generis,  Avhich  very  much  re- 
fembled  that  of  fire  ;  and  others,  ivith  M.  Boulanger  at 
their  head,  thought  that  the  eleclric  fluid  was  nothing 
more  than  the  finer  parts  of  the  atmolphere,  ^vhich 
crowded  upon  the  furfaces  of  eleftric  bodies,  when  the 
groffer  parts  had  been  driven  a^vay  by  the  friction  of 
the  rubber. 

During  this  time,  it  was  imagined,  that  the  eleftric  Elcflric 
matter  was  produced  from  the  eleftric  body  by  fric- matter  dif- 
tion  ;  but  by  a  difcovery  of  Dr  Watfon's,  it  became  eovereJ  to 
univerfally  believed,  that  the  glafs  globes  and  t"bes J"^^^^'"™ 
ferved  only  to  let  the  fiuid  in  motion,  and  by  no  means 
to  produce  it.  He  was  led  to  this  difcovery  by  ob- 
fcrving,  that,  upon  rubbing  the  glals  tube,  while  he 
was  rtanding  upon  cakes  of  wax  or  rofin  (in  order,  as 
he  expefted,  to  prevent  any  difcharge  of  the  eleclric 
matter  upon  the  ftoor),  the  power  was,  contrary  to  his 
expeftation,  i'o  much  lelTened,  that  no  fnapping  could 
be  obferved  upon  another  perfoii's  touching  any  part 
of  his  body  ;  but  that,  if  a  perfon  not  eledrified  held 
his  hand  near  the  tube  while  it  was  rubbed,  the  fnap- 
ping was  very  fenfible.  The  event  was  the  fame  when 
the  globe  was  whirled  in  fimilar  circumftances.  For, 
if  the  man  who  turned  the  wheel,  and  who,  together 
%vith  the  machine,  ^vas  fufpended  upon  filk,  touched 
the  floor  with  one  foot,  the  eleftric  fire  appeared  upon 
the  conduiffor  ;  but  if  he  kept  himfelf  free  from  any 
communication  with  the  floor,  little  or  no  fire  was  pro- 
duced.— He  obferved,  that  only  a  fpark  or  two  ^vould 
appear  between  his  hand  and  the  infulated  machine,, 
unlefs  he  at  the  lame  time  formed  a  communication 
between  the  conduftor  and  the  floor  ;  but  that  then 
there  was  a  conllant  and  copious  floiv  of  the  eleftric 
matter  obferved  between  them.  From  thefe,  and  fome 
other  experiments  of  a  fimilar  kind,  the  Doftor  dif- 
covered what  he  called  the  complete  circulation  of  the 
eleftric  matter.  When  he  found,  that,  by  cutting  ofF 
the  communication  of  the  glafs  globe  %vith  the  floor, 
all  eleftric  operations  were  flopped,  he  concluded,  that 
the  eleftric  fluid  was  conveyed  from   the  floor  to  the 
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rubber,  and  from  tlitnce  to  the  globe.  For  the  fame 
reafon,  feeing  the  rubber,  or  the  man  wlio  had  a  com- 
munication with  it,  gave  no  fpariis  but  when  tl>e  con- 
duftor  was  counefted  with  the  tioor,  he  as  naturally 
concluded,  that  the  globe  was  fupplied  from  the  con- 
duftor,  as  he  had  before  concluded  that  it  was  iupplied 
from  the  rubber.  From  all  this  he  was  at  laft  led  to 
form  a  new  theory  of  eleftricity,  namely,  that,  in 
elcflric  operations,  there  was  both  an  affliix  of  elcftric 
matter  to  the  globe  and  the  conduiflor,  and  likewife  an 
efflux  of  the  fame  eleftric  matter  from  them.  Finding 
that  a  piece  of  leaf  filver  was  fufpended  between  a  plate 
electrified  by  the  conduftor,  and  another  communi- 
cating witli  the  floor,  he  reafons  from  it  in  the  follow- 
ing manner  :  "  No  body  can  be  fufpended  in  equili- 
brio  but  by  the  joint  dftion  of  two  different  diretlions 
of  power  •,  fo  here  the  blaft  of  electric  ether  from  the 
floor  fetting  through  it,  drives  the  filv-er  towards  the 
plate  eleftrifiedw  We  find  from  hence,  likewife,  that 
the  draught  of  eleftric  ether  from  the  tloor  is  always 
in  proportion  to  the  quantity  thrown  by  the  globe 
over  the  gun  barrel  (the  prime  conductor  at  that  time 
made  ufe  of),  or  the  equilibrium  by  which  the  filver  is 
fufpended  could  not  be  maintained."  Some  time  af- 
ter, however,  the  Doctor  retracted  this  opinion  con- 
cerning the  afflux  and  efflux,  and  fuppofed  that  all  the 
electric  phenomena  might  be  accounted  for  from  the  ex- 
cefs  or  diminution  of  the  quantity  of  eleftric  matter  con- 
tained in  different  bodies.  This  is  the  theory  that  was 
more  fully  explained  by  Franklin.  It  has  been  difputed 
whether  DrWatfon  or  Franklin  were  the  original  con- 
triver of  this  theory.  It  is  poffible  that  Watfon  may 
have  forrtied  the  idea  independently  of  Franklin  ■,  but 
certainly  to  this  latter  able  and  acute  philofopher  is  due 
the  merit  of  having  framed  and  applied  the  hypothefis 
of  pofitive  and  negative  eleftrlcitv,  which,  with  fome 
modification  has  been  fince  almolt  univerfally  adopted. 
One  great  difficulty  with  which  the  firlt  eleftricians 
were  embarraffed,  was  to  afcertain  the  direftion  of  the 
fluid.  x\t  firlt,  all  eleftric  powers,  as  we  have  already 
obferved,  were  fuppofed  to  refide  in  the  excited  globe 
or  glafs  tube.  The  eleftric  fpark  therefore  was  imagin- 
ed to  proceed  from  the  elcftrified  body  towards  any 
coliduftor  that  was  prefented  to  it.  It  was  never 
imagined  that  tliere  could  be  any  difference  in  this  re- 
fpeft,  whether  it  was  amber,  glafs,  fealing  wax,  or 
anything  elfe  that  was  excited.  This  progrefs  of  the 
eleftric  matter  was  thought  to  be  quite  evident  to  the 
fenles ;  and  therefore  the  obfervation  of  eleftric  ap- 
pearances at  an  infulated  rubber  occafioned  the  greatelt 
aitoniflnnent. — In  this  cafe,  the  current  could  not  be 
fuppofed  to  flow  bofh  from  the  rubber  and  the  con- 
duftor,  and  vet  the  firlt  appearances  were  the  fame. 
To  provide  a  fupply  of  the  eleftric  matter,  therefore, 
pliilofophers  ivere  obliged  to  fuppofe,  that,  notwith- 
itanding  appearances  were  in  both  cafes  much  the 
fame,  the  eleftric  fluid  was  really  emitted  in  one  cafe 
by  the  eleftrified  body,  and  received  by  it  in  the  other. 
But  now  being  obliged  to  give  up  the  evidence  from 
fight  for  the  manner  of  its  progrefs,  they  were  at  a  lofs, 
whether,  in  the  ufual  method  of  eleftrifying  by  excited 
glafs,  the  fluid  proceeded  from  the  rubber  to  the  con- 
duftor,  or  from  the  conduftor  to  the  rubber.  It  was, 
Ko^vever,  foon  found,  that  the  eleftricity  at  the  rubber 
was  the  reVerfe  of  that  at  the  conduftor,  and  in  all  re- 
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fpefts  the  fame  with  that  whIcK  had  before  been  pro-  Theory  of 
duccd  by  the  friftion  of  fealing  wax,  fulphur,  rofin,  ''•'"^''"y; 
&c.       Seeing,    therefore,    that   both    the    eleftricitiei  ' 

were  produced  at  the  fame  time,  by  one  and  the  fame 
eleftric,  and  by  the  fame  friftion,  all  philofophers  were 
naturally  led  to  conclude,  that  both  were  modifications 
of  one  fluid  ;  though  in  what  manner  that  fluid  ivas 
modified  throughout  the  immenfe  variety  of  eleftric 
phenomena,  was  a  matter  not  eafy  to  be  determined.  jjj 

On  this  fubjcct  the  Abbe  NoUet  adopted  the  doc-  Alibc  Kol- 
trine  of  afflux  and  efflux  already  mentioned.  He  fup- 'et's  theory, 
pofed,  that,  in  all  eleftrical  operations,  the  fluid  is 
thrown  into  t\vo  oppofitc  motions  ;  that  the  afflux  of 
this  matter  drives  ;dl  light  bodies  before  it  by  impulfe 
upon  the  eleftrificd  body,  and  its  efflux  carries  them 
back  again.  He  was,  hoivever,  very  much  embarraffed 
in  accounting  for  fafts  where  both  thefe  currents  mult* 
be  confidercd  ;  as  in  the  quick  alternate  altraftion  and 
repulfion  of  light  bodies  by  an  excited  glafs  tube,  or 
other  excited  eleftric.  To  obviate  this  difflcully,  he 
fuppofes  that  every  excited  eleftric,  and  likewife  every 
body  to  which  eleftricity  is  communicated,  has  two 
orders  of  pores,  one  for  the  emiffion  of  the  effluvia,  and- 
another  for  the  reception  of  them.  M.  de  Tour  im- 
proved upon  Nollet's  hypothefis,  and  fuppoied  that 
there  is  a  difference  between  the  affluent  and  effluent 
current  ;  and  that  the  particles  of  the  fluid  are  thrown 
into  vibrations  of  different  qualities,  which  makes  one 
of  thefe  currents  more  copious  than  the  other,  accord- 
ing as  fulphur  or  glafs  is  uled.  It  is  impoflible,  how- 
txer,  that  fuppoiitions  fo  very  arbitrary  could  be  at  all 
fatisfaftory,  or  received  as  proper  explanations  of  the 
eleftric  phenomena. 

About  this  time  the  Leyden  phial  ^vas  difcovered ; 
and  the  extraordinary  effefts  of  it  rendered  the  in- 
quiries into  the  nature  of  the  eleftric  fluid  much  more 
general  than  before.  It  ivould  be  tedious,  and  indeed 
iinpolTible,  to  give  an  account  of  all  the  theories  which 
were  now  invented.  One  of  the  molt  remarkable  was  ,5^ 
that  of  Mr  VVilfon.  According  to  this  gentleman,  the  Mr  VVil- 
chief  agent  in  all  the  operations  of  eleftricity,  is  Sir  i'<>n"s  theo-- 
Ifaac  Netvton's  ether ;  wliich  is  more  or  lefs  denfe  in  ''J'' 
all  bodies  in  proportion  to  the  Imallnefs  of  their  pores, 
except  that  it  is  much  dcnfer  in  lulphureous  and  unftu- 
ous  bodies.  To  this  ether  are  afcribed  the  principal 
phenomena 'of  attraftion  and  repulfion  :  the  light,  the 
fulphureous  or  rather  phofphoreal  Imell  with  which 
violent  eleftricity  is  always  attended,  and  other  fenfi- 
ble  qualities,  are  afcribed  to  the  groffer  particles  of 
bodies  driven  from  them  by  the  forcible  aftion  of  this 
ether.  He  alfo  endeavours  to  explain  many  eleftrical 
phenomena  by  means  of  a  fubtile  medium  at  the  iur- 
face  of  all  bodies  \  which  is  the  caufe  of  the  refraftion 
and  refleftion  of  the  rays  of  light,  and  alfo  refilts  the 
entrance  and  exit  of  this  ether.  This  medium,  he  fays, 
extends  to  a  fmall  diltarvce  from  the  body,  and  is  of  the 
fame  nature  with  vvliat  is  called  the  eleftric  fluid.  On 
the  furface  of  conduftors  this  medltmi  is  rare,  and  eafi- 
ly  admits  the  paffage  of  the  eleftric  fluid  ;  \'.hereas,  ort 
the  furface^ of  eleftrics,  it  is  denfe  and  refifls  it.  The' 
fame  medium  is  rarefied  by  heat,  which  thus  changes 
conduftors  into  non-conduftors.  By  far  the  greater 
number  of  philofophers,  however,  rcjefted  the  opinion 
of  Mr  Wilibn  •,  and  as  they  neither  chofe  to  allow  the 
eleftric  fluid  to  be  fire  nor  eUnr^  they  were  obliged  to 
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Dr  Frank-        According  to  this  theory,  all  the  operations  of  elec- 

lin's  theory,  tricity  depend  upon  one  A\x\d  fui  generis,  extremely  iub- 
tile  and  elailic.  Between  the  particles  of  this  fluid 
there  fublills  a  very  flrong  repulfion  ivith  regard  to 
each  other,  and  as  llrong  an  attrailion  with  regard  to 
other  matter.  Thus,  according  to  Dr  Franklin's  hy- 
-pothefis,  one  quantity  of  eleftric  matter  will  repel  ano- 
ther quantity  of  the  fame,  but  will  attraft  and  be  at- 
trafted  by  any  terreftrial  matter  that  happens  to  be  near 
it.  The  pores  of  all  bodies  are  fuppoied  to  be  full  of 
this  fubtile  fluid  ;  and  when  its  eqviilibrium  is  not  dif- 
turbed,  that  is,  when  there  is  in  any  body  neither  more 
nor  lefs  than  its  natural  fliare,  or  than  that  quantity 
which  it  is  capable  of  retaining  by  its  own  attraction, 
I  the  fluid  does  not  manifeft  itfelf  to  our  fenfes.    The  ac- 

tion of  the  rubber  upon  an  eleftric  diflurbs  this  equili- 
brium, occafioning  a  deficiency  of  the  fluid  in  one  place, 
and  a  redundancy  of  it  in  another.     This  eqvulibrium 
being  forcibly  difturbed,   the   mutual  repulfion  of  the 
particles  of  the  fluid  is  neceffarily  exerted  to  rcftore  it. 
If  two  bodies  be  both  of  them  overcharged,  the  eleftric 
atmofpheres   repel   each  other,  and  both  the  bodies  re- 
cede from  one  another  to  places  where  the  fluid  is  lefs 
denfe.     For  as  there  is   fuppofed   to   be  a  mutual   at- 
traftion   between  all  bodies  and  the  eledric  fluid,  fuch 
bodies  as  are  eleftrified  mult  go   along  with   their  at- 
mofpheres.    If  both  the  bodies  are  e.xhaufted  of  their 
natural  ftiare  of  this  fluid,  they  are  both  attrafted  by 
the   denfer  fluid   exifting  either  in  the  atmofphere  con- 
tiguous to  them,    or   in   other    neighbouring    bodies  5 
which  occafions  them  ftill  to  recede  from  one  another 
r^jg         as  if  they  were  overcharged. 
Difliculty         This  is  the  Franklinian  doflrine  concerning  the  caufe 
concerning  of  eleftric  attradlion  and  repulfion  ;  but  it  is  evident, 
the  reafon    ^]^^^  ^jjg  reafon  iuft  now   given  why  bodies  negatively 
why  bodies     ,,      n  j  ,^\  ,    ^  .u         •     k 

ne/ativelv   attracted  ought  to  repel  one  another,  is  by  no  means 

eleftrified    fatisfadlory.     Dr  Franklin  himfelf  had  framed  his  hy- 
repel  one     pothefis   before   he  knew  that  bodies  negatively  eleflri- 
another.       flgj  would  repel  one  another ;   and  when  he  came  af- 
terwards to   learn   it,  he  was  furpriled,    and  ackno^v- 
*  FraM'm's  ledged  that  he  could  not  fatisfaftorily  account  for  it  *. 
"'o'*        Other  philofophers   therefore   invented   different   folu- 
Different     ''°"^  °^  '^'^  difliculty,  of  which  that  above  mentioned 
folutions      is  one.     But  by  fome  this  was   rejefted.     They  faid, 
of  this  dif-  that  as  the  denfer  eleftric   fluid,  furrounding  t%vo  bo- 
-ficulty.         jjjgj  negatively  eleftrified,  afts  equally  on   all  fides  of 
thofe   bodies,   it   cannot  occafion  their  repulfion.     The 
repulfion,    according  to  them,    is  owing  rather  to  an 
accumulation  of  the  eleftric  on  the  furfaces  of  the  t%vo 
bodies ;    which   accumulation   is   produced   by  the   at- 
traflion,  and  the   difliculty  the  fluid   filids  in  entering 
them.     This  difficulty  is   fuppofed  chiefly  to  be  owing 
to  the  air  on  the  furface  of  bodies,  which  Dr  Prieftley 
^  fays  is  probably  a  little  condenfed  there.     This  he  de- 
duces from  an  experiment  of  Mr  Wilfon,  corrected  by 
Mr  Canton.     The  experiment   was   made   in  order   to 
obferve  the  courfe  of  the  eleflric  light  through  a  Tor- 
ricellian vdcuum.      A  fingular  appearance  of  light  was 
phle^'ved  upon  the  furface  of  the  quickfilver,  at  which 
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the  fluid  was  fuppofed  to  enter.  Mr  Wilfon  fuppofed 
that  this  was  owing  to  a  lubtile  mcdiiim  fpread  over 
the  furface  of  the  quickfilver,  and  which  prevented 
the  eafv  entrance  of  the  eledric  fluid.  But  this  was 
afterwards  difcovered  by  Mr  Canton  to  be  owing  to 
a  fmall  quantity  of  air  which  had  been  left  in  the  tube. 
It  is  plain,  however,  that  as  the  attraflion  is  equal 
all  round,  and  likewife  the  difliiculty  with  which  the 
fluid  penetrates  the  air,  bodies  negatively  ele6lrified 
ought  not  to  repel  one  another  on  this  fuppofition 
more  than  the  former.  Nay,  they  ought  to  attraft 
each  other  ;  becaufe,  in  the  place  of  contaft,  the  refifl- 
ance  of  the  air  would  be  taken  off,  and  the  eleClric 
fluid  could  come  from  all  other  quarters  by  the  attrac- 
tion of  the  bodies. 

This  theory  is  evidently  no  folution  of  the  difficul- 
ty ;  feeing  it  is  only  explaining  one  fact  by  another, 
which  requires  explanation  at  leaft  as  much  as  the  firft. 
We  {hall  fee  hereafter  how  this  difficulty  may  be  ex- 
plained. 

What  gave  the  greateft  reputation  to  Dr  Franklin's 
theory,  was  the  eafy  folution  which  it  afforded  of  the 
phenomena  of  the  Leyden  phial.  The  fluid  is  fuppofed 
to  move  with  the  greateft  eafe  in  bodies  which  are  con- 
du6tors,  but  with  extreme  difficulty  in  eieSrics  per  fe  ; 
infomuch  that  glafs  is  abfolutely  impermeable  to  it.  It 
is  moreover  fuppofed,  that  all  eledtrics,  and  particular- 
ly glafs,  on  account  of  the  fmallnefs  of  their  pores,  do 
at  all  times  contain  an  exceeding  great,  and  always  an 
equal  quantity  of  this  fluid  ;  fo  that  no  more  can  be 
thrown  into  any  one  part  of  any  electric  fubftance,  ex- 
cept the  fame  quantity  go  out  at  another,  and  the  gain 
be  exaflly  equal  to  the  lofs.  Thefe  things  being  pre- 
vioufly  fuppofed,  the  phenomena  of  charging  and  diC- 
charging  a  plate  of  glafs  admit  of  an  eafy  folution. 
In  the  ufual  manner  of  eleftrifying  by  a  Imooth  glafs 
globe,  all  the  eleftric  matter  is  fupplied  by  the  rub- 
ber from  all  the  bodies  ^vhich  communicate  with  it. 
If  it  be  made  to  communicate  with  nothing  but  one 
of  the  coatings  of  a  plate  of  glafs,  while  the  conduc- 
tor communicates  with  the  other,  that  fide  of  the  glafs 
which  communicates  with  the  rubber  muft  neceffarily 
be  exhaufted  in  order  to  fupply  the  conductor,  which 
muft  convey  the  whole  of  it  to  the  fide  with  ^vhich  it 
communicates.  By  this  operation,  therefore,  the  elec- 
tric fluid  becomes  almoft  entirely  exhaufted  on  one  fide 
of  the  plate,  while  it  is  as  much  accumulated  on  the 
other ;  and  the  difcharge  is  made  by  the  eleftric  fluid 
ruflring,  as  foon  as  an  opportunity  is  given  it  by  means 
of  proper  conduiSors,  from  the  fide  which  ^vas  over- 
loaded to  that  which  is  exhaufted. 

It  is  not,  however,  neceffary  to  this  theory,  that  the 
very  fame  individual  particles  of  eleftric  matter  which 
were  thrown  upon  one  fide  of  the  plate,  ftiould  make 
the  whole  circuit  of  the  intervening  conduftors,  efpe- 
cially  in  very  great  diflances,  fo  as  actually  to  arrive 
at  the  exhaufted  fide.  It  may  be  fufficient  to  fuppofe, 
that  the  additional  quantity  of  fluid  difplaces  and  occu- 
pies the  fpace  of  an  equal  portion  of  the  natural  quan- 
tity of  fluid  belonging  to  thofe  conductors  in  the  cir- 
cuit which  lay  contiguous  to  the  charged  fide  of  the 
glafs.  This  difplaced  fluid  may  drive  forwards  an 
equal  quantity  of  the  fame  matter  in  the  next  conduc- 
tor ;  and  thus  the  progrefs  may  continue  till  the  ex- 
haufted fide  of  the  glafs  is  fupplied  by  the  jluid  natu- 
rally- 


Theory  of 
Elei^tricily. 


i 


290 

Infufficient« 


291 

Dr  Frank- 
lin's expla- 
nation of 
the  pheno- 
mena of  the 
Leyden 
phial. 


I 


Chap.  I. 


E     L     E     C     T     R     I 


Theory  of  rally  exifting  in  the  condudtors  contiguous  to  it.  In 
Eleclricity.  tliis  cafe,  the  motion  of  the  ele(flnc  tluid,  in  an  explo- 
'■      "  lion,  will  rather   refemble   the   vibration  of  the  air  in 

founds,  than  a  current  of  it  in  wind<.  •; 

It  will  foon  be  acknowledged  (fays  Dr  Prieftley), 
that  while  the  fubftance  of  the  glafs  is  fuppofed  to 
contain  as  much  as  it  can  poffibly  hold  of  the  ele61ric 
fluid,  no  part  of  it  can  be  forced  into  one  ot  the 
lides,  without  obliging  an  equal  quantity  to  quit  the 
other  fide  :  but  it  may  be  thought  a  didiculty  upon 
this  hypothefis,  that  one  of  the  fides  of  a  glafs  plate 
cannot  be  exhaufted,  without  the  other  receiving 
more  than  its  natural  Ihare  •,  particularly,  as  the  par- 
ticles of  this  fluid  are  fuppofed  to  be  repulfive  of  one 
another.  But  it  mull  be  confidered,  that  the  attrac- 
tion of  the  glats  is  lullicient  to  retain  even  the  large 
quantity  of  eleftric  fluid  which  is  natural  to  it,  againll 
all  attempts  to  withdraw  it,  unlefs  that  eager  attrac- 
tion can  be  fatisfied  by  the  admiffion  of  an  equal 
quantity  from  fome  other  quarter.  When  this  oppor- 
tunity of  a  fupply  is  given,  by  connefling  one  of  the 
coatings  with  the  rubber,  and  the  other  with  the  con- 
dudlor,  the  two  attempts  to  introduce  more  of  the 
fluids  into  one  of  the  fides  are  made,  in  a  manner,  at 
the  fame  inflant.  The  aflion  of  the  rubber  tends  to 
dirturb  the  equilibrium  ot  the  fluid  in  the  glafs;  and  no 
fooner  has  a  fpark  quitted  one  of  the  fides,  to  go  to 
the  rubber,  than  it  is  fupplied  by  the  conduflor  on  the 
other  j  and  the  difficulty  with  which  thefe  additional 
particles  move  in  the  fubllance  of  the  glafs,  effectually 
prevents  its  reaching  the  oppofite  exhaufted  fide.  It  is 
not  faid,  however,  but  that  either  fide  of  the  glafs  may 
give  or  receive  a  fmall  quantity  of  the  eleftric  fluid, 
without  altering  the  quantity  of  the  oppofite  fide.  It 
is  only  a  very  confiderable  part  of  the  charge  that  is 
meant,  when  one  fide  is  faid  to  be  filled  while  the  other 
is  exhaufted. 

It  is  a  little  remarkable,  adds  Dr  Prieftley,  that  the 
eleftric   fluid,   in  this   and   in   every  other   hypothefis, 
fliould  fo  much  refemble  the  ether  of  Sir  Ifaac  Ne\\'ton 
in  ibme  refpefts,  and  yet  differ  from  it  fo  efl'entially  in 
others.      The    eleiilric    fluid   is   fuppofed    to    be,   like 
ether,  extremely  fabtile  and  elaftic,  that  is,  repulfive  of 
itfelf ;  but  inllead  of  being,  like  the  ether,  repelled  by 
all  other  matter,  it  is  flrongly  attracted  by  it  :   fo  that, 
far  from   being,  like  the  ether,  rarer  in  the  fmall  than 
in   the  large   pores  of  bodies,   rarer  within  the  bodies 
than   at   their   furfaces,  and  rarer  at  their  furfaces  than 
at  any  diflance  from  them  ;  it  muft  be  denfer  in  fmall 
than    in   large   pores,    denfer  within   the   fubftance  of 
bodies  than   at  their   furfaces,  and  denfer  at  their  fur- 
ipi         faces  than  at  a  diftance  from  them. 
Attraaion        'p^  account  for  the   attraction   of  light  bodies,   and 
Conrhroueh*'*^^'^  cleftrical  appearances,  in  air  of  the  fame  denfity 
glafa  ac-       with   the   common   atmofphere,    when  glafs  (ivhich  is 
counted       fuppoied   to  be  impermeable   to  electricity)  is  interpo- 
'"■'•  fed  ;    it    is    conceived,    that    the    addition  or  fubtrac- 

tion  of  the  elcflric  fluid,  by  the  aftion  of  the  excited 
eleftric  on  one  fide  of  the  glafs,  occalions,  as  in  the 
experiment  of  the  Leyden  phial,  a  fubtraftion  or  addi- 
tion of  the  fluid  on  the  oppofite  fide.  The  ftate  of  the 
fluid,  therefore,  on  the  oppofite  fide  being  altered,  all 
light  bodies  ivithin  the  fphere  of  its  aftion  muft  be  af- 
fcfted  in  the  very  fame  manner  as  if  the  eltluvia  of  the 
Cicited  eledlric  had  aftually  penetrated  the  glafs,  ac- 
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the  opinions  of  all  elcflricians  before  Dr  Theory  of 


c 

cording   to 

Franklin.  "  Elcflricity_ 

This  hypothefis   has   been   greatly  improved   by  M.      ,  ' 
jtpinus   of    St  Peterftmrgh,  and   by  the   Hon.  Henry  improve- 
Cavendifh  ;  and  we  Ihall  now  proceed  to  an  illuftration  ment  of 
of  the  theory  as  given  by  thefe  gentlemen.  Franklin's 

.  yEpinus 

Theory  of  JEpinus.  and  Caven. 

dim. 

Eleftrical   phenomena   are   produced  by  a  fluid  of  a      'y4 
peculiar  nature,   which  we  call  the  Electric  Fluid  j'^^'""''*^''' 
which  has  the  following  properties.  of  .ffpinui. 

1 .  Its  particles  repel  each  other  with  a  force  increaf- 
ing  as  the  diltances  decreafe. 

2.  Its  particles  attraft  the  particles  of  all  other  mat- 
ter with  a  force  increafing  as  the  diltances  decreafe,  and 
this  attradtion  is  mutual. 

The  Electric  Fll'id  by  reafon   of  its   extreme 


fubtility  is  capable  of  penetrating  other  bodies,  but  all 
bodies  are  not  penetrated  by  it  with  equal  facility.  In 
thofe  bodies  which  ^ve  call  non-eleilrics,  fuch  as  metals 
and  ivater,  it  moves  very  readily  j  but  in  thofe  bodies 
which  have  been  called  e/eflrics  per  fe,  fuch  as  glafs, 
&c.  it  either  does  not  move  at  all,  or  moves  with 
great  ditficulty. 

4.  Every  body  has  a  certain  quantity  of  elcSric  fluid 
which  is  proper  to  it,  and  may  therefore  be  called  its 
natural  quantity  :  this  quantity  is  proportional  to  the 
mafs. 

5.  We  fay  that  a  body  is  eleftrified  pojitive/y  -when 
the  quantity  of  electric  fluid  which  it  has  in  any  way 
received  is  greater  than  its  natural  quantity  ;  and  when 
that  quantity  is  lefs  than  its  natural  quantity,  we  fay 
that  the  body  is  eledtrified  negatively. 

6.  The  phenomena  which  depend  on  the  aflion  of 
the  e/'jilric  fluid  may  be  reduced  to  two  claffes  ;  the  firll 
comprehending  the  cafes  in  which  the  fluid  removes 
from  one  body  into  another  which  has  lefs  of  it ;  the 
other  thofe  in  which  the  bodies  containing  the  fluid  are 
m  motion,  fo  as  to  approach  or  recede  from  each  other, 
or  lo  as  to  attradl  and  repel  each  other. 

Such  is  the  hypothefis  of  M.  j^pinus  ■■,  let  us  now 
inquire  what  conlequences  may  be  drawn  from  it. 

Let  us  fuppofe  a  body  to  contain  a  certain  quantity 
of  the  eleftric  fluid,  and  let  us  examine  the  ftate  of  a 
particle  of  the  fluid,  as  P,  near  the  furface  of  the  body. 
There  is  a  mutual  attrartion  between  the  particle  P, 
and  the  particles  of  matter  in  the  body  ;  and  there  is  a 
mutual  repulfion  between  it  and  the  other  particles 
of  eleftric  fluid  in  the  body.  The  whole  attratfing 
force  may  be  equal  or  unequal  to  the  ^vhole  repulfive 
force.  If  they  be  equal,  P  is  in  cquilibrio,  and  has  no 
tendency  to  motion. 

Now  let  us  fuppofe  the  body  to  have  received  a 
quantity  of  fluid  over  and  above  its  natural  quantity  ; 
i.  e.  let  the  body  be  eleitrified/io//'//'D<'/y.  As,  while  the 
body  was  in  its  natural  llate,  the  attraftive  and  repuJ'- 
five  forces  were  in  cquilibrio,  the  increafe  ot  fluid  wiU 
augment  the  repulfive  force,  which  will  now  exceed 
the  attractive  force,  and  the  particle  P  will  be  repelled 
towards  that  furface  to  which  it  is  neareft,  till  it  at  - 
length  quits  the  body.  The  repulfive  power  will  con- 
tinue to  act  upon  other  particles,  which  will  be  fuccef- 
lively  pulhed  nearer  the  lurface,  lo  as  to  produce  a  ccr^- 
ilant  ejflux  of  the  fluid  till  the  etjuilibriuin  js  re-eftablifti- 

ed, 
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ed,  or  till  the  body  contains  no  more  than  its  natural 
quantity. 

Let  us  now  conceive  that  the  body  has  loft  a  quan- 
tity of  eleftric  fluid,  or  that  it  is  eleftrified  negatmely. 
The  repuHive  force  of  the  tiuid  upon  the  particle  P 
will  then  be  lefs  than  the  attraftive  force  ef  the  mat- 
ter contained  in  the  body  or  the  fame  particle,  this  at- 
traftion  will  begin  to  ad,  and  the  particle  ^vill  move 
nearer  the  centre.  The  attraftion  continuing  to  ail, 
particles  near  tlie  furface,  and  thofe  of  contiguous  bo- 
dies will  fucceflively  move  towards  the  centre  of  tlie 
body ;  or  a  continual  influx  of  fluid  will  take  place  till 
the  equilibrium  is  reftored. 

Definition. — When  a  body  contains  its  natural 
quantity  of  eleftric  fluid,  we  Ihall  fay  that  it  is  fa- 
turated. 

It  will  be  convenient  for  us  to  have  general  expref- 
fions  for  thefe  feveral  ftates  of  a  body,  in  order  the  bet- 
ter to  eftimate  the  forces. 

Let  Q^  reprefent  the  natural  quantity  of  fluid, 

<7,  the  attraftive  forc^  of  the  other  matter  in  the 
body,  which  we  fliall  hereafter  call  (imply  the 
matter, 
r,  the  repulfive  force  of  the  fluid  ;  and 
f,  the  redundant  or  deficient  fluid. 
Theri  in  the  cafe  in  which  a  body  is  faturated,  a — r 
•^«11  reprefent  the  degree  of  force  with  which  the  par- 
ticle P  is  attraiSed  ;  and  r — a  the  force  with  which  it 
is  repelled.     But  here   azzir ;  confequently  a — r  and 
-r^-az=.o. 

But  let  the  quantity /"be  added  to  Q,  and  uniformly 
■diftributed  through  the  body ;  the  fluid  will  now  be 
^•\-f.  As  we  muft  admit  the  repulfive  force  to  be 
jiroportional  to   the   quantity  of  fluid,   we   fliall   have 

ft:a+/=-^4^,or|+^,or.-|-^. 

This  quantity  will  reprefent  the  force  with  which  P  is 

repelled  by  the  whole  fluid  of  the  body.      But  it  is  alfo 

attrafted  by  the  matter  of  the  body,  with  the  force  a  ; 

the  whole  force  exerted  on  P  will  therefore  be  a — r — 

fr 
^r;  but  a — rzz.0  :  the  whole   aftion  exerted   on  P  is 

'  fr 

therefore  — ,  or  the  force  with  which  the  particle  P  is 

repelled,  is  — . 

To  conceive  this  more  readily,  we  are  to  remember 
that  when  the  quantity  of  fluid  =:Q^,  P  is  in  equili- 
brio  ;  it  will  therefore  be  neceifary  only  to  confider  the 
aftion  of  the  fuperabuudant  fluid  f.     Then  to  find  the 

repulfive  force  of  this,  we  fay  Q^  :  fz=.r  :  —^  as  before  ; 

but  to  this  we  muft  affix  the  fign  — ,  as  we  muft  confi- 
der repulfive  forces  as  negative,  and  attracHve  as  poffi- 
tive.     The   particle  P  then   being   repelled   with   this 

fr    .       .         . 
force  — ,  it  will  quit  the  body  unlefs  it  be  oppofed  by 

fome  obftacle,  and  the  repelling  force  continuing  to  aft 

on  other  particles,  an  e^ux  of  fluid  will  be  produced. 

fr     . 
The  force  —  will  however  be  continually  diminiftiing, 

but  will   not  entirely  ceafe  tiliy=o. 
JiJow  kt  the  quantity  of  fluid /be  fubtrafted  from 
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Q.-     Then  ^^       — -  =  r  —  —  will  reprefent  the  Ekaricity. 

force   with  which  P  is  repelled.     But  it  is  attrafted      -04 
with  the  force  tt ;  the  whole   aftion   therefore   exerted 

on  P  is  a — ''+77  '■  hut  a — r=:oi  therefore  the  whole 

force  =:  — -,  which   reprefents   the  force  with  which  P 
is  attrafted. 

When  there  is  a  deficiency  of  fluid  there  is  a  pro- 
portional redundancy  of  matter,  and  vice  ver/a.  Hence 
we  may  deduce  the  following  inference. 

The  firodiiBwn  of  e/efirica/ phenomena  depends  entire-      305 
ly  on  a  redundancy  of  fluid  or  a  redundancy  of  matter.   E'ei^lnca! 

There  are  t\vo  caufes  which  obllruct  or  prevent  the  jj.""""?'*"* 
effefts  which  we  have  been  defcribing;  the  one  depend-  j,  redlin- 
ing on  the  nature  of  the  body  itfclf,  the  other  on  thatdnncy  of 
of  the  furroundlng  bodies.     The  firft  caufe  of  obftruc-""''' or  of 
tion  takes   place  v.'hen  the  bodies  themielves  are  thoie'"^""" 
which   are   called   eleffrics  per  fe,   in  which  the  fluid  fi^^fj.,  ^i,, 
moving  with  confiderable  difliculty,  its  efflux  in  the  firft  ftru  'ling 
cafe,  and  its  influx  in  the  fecond,  mil  be  alike  retarded. tl>sfe  el- 
The  fecond  caufe  aiSs  when  the  furrounding  bodies  are  '^ 
eU'Brics  per  fe,  as  very  dry  air  ;  as  the  refiftance  which 
thefe  oppofe  to  the  motion  of  the  fluid,  will  produce  ii>. 
the  efliux  or   the   influx,  a  retardation  fimilar  to  that 
which   arifes  from  the  eleftric  nature  of  the  cleftrified 
body.     We  may  hence  conclude  that  a  body  will  con- 
tinue to  exhibit  eledlrical  phenomena  lor  a  longer  time, 
Cieteris  paribus,  according   as  the   body  itielf,   or   the 
bodies   by  which   it   is  furrounded,   approach  "neareft  to 
the  nature  of  eleBrics  per  fe,  whence  we  fee  how  elec- 
trics are  ufeful  in  confining  the  eleftric  fluid,  or  in  in- 
fulatiiig  eleflrified  bodies. 

The  conduflors  of  an  eleflric  machine  will  afford  a  307 
familiar  illullration  of  the  above  principles  as  far  they  "'■''*f^''°n« 
relate  to  non-eleElrics.  In  the  ordinary  machine,  in 
which  a  cylinder  is  employed,  the  cuftiion  and  filk  by 
which  the  cylinder  is  rubbed  communicate  to  it  a  por- 
tion of  the  fluid  which  they  contain,  the  lofs  of  which 
they  fupply  from  the  neighbouring  bodies  with  which 
they  communicate,  ^vhen  the  chain  connedls  the  rubber 
with  the  earth,  &c.  The  fluid  is  then  communicated 
from  the  cylinder  to  the  prime  conduftor  by  the  points 
placed  on  the  fide  of  it,  and  the  conduftor  become.f 
eleflrified  pofitively.  The  glafs  pillar  by  which  the 
conductor  is  fupported,  and  which  is  an  elefiric  perfe, 
oppofes  the  farther  propagation  of  the  fluid,  and  pre- 
vents its  efcape  on  oae  fide,  while  the  furrounding  air, 
if  it  be  very  dry,  oppofes  its  efcape  on  the  other ;  fo 
that  the  conduftor  will  retain  for  a  moment  the  excefs 
of  fluid  which  it  has  received.  Now,  if  we  prefent  a 
fine  metallic  point  to  the  prime  condu6tor,  a  fmall  lu- 
minous ftar  will  appear  at  the  point ;  indicating,  as  we 
have  before  feen,  a  pofitive  eleftricity.  This  ftar  is 
produced  by  the  efflux  of  the  eleftric  fluid  from 
the  conduftor,  the  particles  of  the  fluid  being  im- 
pelled by  their  mutual  repulfion,  and  by  the  attraftion 
of  the  point  to  approach  and  penetrate  this,  as  we  fliali 
more  fully  fee  hereafter. 

When  the  rubber  is  infulated,  as  it  is  perpetually 
communicating  a  portion  of  its  fluid  to  the  cylinder, 
without  being  able  to  procure  a  frefti  fupply  from  the 
furrounding  bodies,  it  is  continually  acqitiring  a  nega~ 

tive 
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Theory  of  ti^'e  eleiflncrty.     There  \vill  now  be  a  continual  cffiTix 

Elcclricity.  pf  (^yjj  from  the  conduilor  towards  the  cuihion,  and 

•         the  conducitor  will,  in  its  turn,  be  eleArified  negatively. 

In  this  cale,  if  we  picfent  a  fine  metallic  point  to  the 

conductor,  there   will   ilTue   irom   the  point  a  luminous 

pencil,  which   is   produced   by  the   efflux  of  fluid  from 

the  point  to  the  conductor,  in  order  to  retlore  the  Squi- 

308        librium. 

Eft'ccl  'jf  an      We  have   hitherto  confidered  the  fluid  as  uniformly 

unequal       diffiifed   through   the  body.      But  it  will  often  happen, 

dntribution  jj^^j  there  will  be  a  redundancy  of  fluid  in  one  part  of 

"'  ■        the  body,  while  there  is  at  the  lame  time  a  deficiency  in 

another   part.      In   order  to   (implify  our   formula,  we 

fliall  fuppofe  the  body  BC  (fig.  96.)   div^ded   into   two 

equal  parts,  AB,  AC,  and  that  the  fluid  in  AB  exceeds 

its  natural  quantityj  wliile  that  in  AC  is  Icfs  than  the 

fame  quantity,  the  proportion  of  the  fluid  acquired  on 

one   fide  to   that   loll   on  the   other  being  variable  at 

pleafure.      Let  us  examine  the  fituation  of  two  particles 

P, /I,  placed  towards  the  twd  extremities. 

Let  Q^  i-eprefent  the   quantity  of  fluid   neceffary  for 

the  faturation  of  AB  or  AC, 
a  ■=z  the  attraclion  of  the  whole  matter  In  AB 

for  the  particle  P  or/), 
r  zr  the  repullion  of  the  whole  fluid  uniformly 

diflributed  in  AB  on  the  fame  particle, 
F  zi  the  repulfion  of  an  equal  quardity  of  fluid 

in  AC  on  the  fame  particle, 
fz:i  the  quantity  of  redundant  fluid  in  AB, 
and  g  =:  the  deficient  quantity  in  AC. 

Now  the  force  by  ^vhich  the  particle  P  or  ^  is  at- 
tracted by  the  matter  of  BC  when  falure.ted,  will  be 
a — r — ;■',  which  when  the  body  is  in  its  natural  flate 
will  be  equal  to  0.  But  AB  contains  the  redundant 
fluid  f,  and  AC  the  deficient  fluid  g.     The  whole  ac- 


tion   exerted    mufl;    therefore 


be  a — 


SI 


aftion  is 


But  a — r—r'-=.o;  therefore  the  whole 


gr-—fr 
ft     • 


or  rather,  finCe  r  is  greater  than  r'^ 


■which  will  reprefeht   the  force  by  which   tlie 

gr—f'' 


particle  P  is  repelled.     In  the  fame  manner, 

will  reprefent  the  force  by  which  p  is  attracted . 

Noiv,  let  us  fuppofe  a  particle  p  in  the  middle  of 
the  body  BC  ;  while  the  body  is  faturated,  it  will  be 
in  equilibrio  ;  but  as  the  one  half  of  the  body  AB  con- 
tains the  redundant  fluid  f^  and  the  half  AC  the  defi- 
cient fluid  gy  the  particle  p'  will  be  repelled  in  the  di- 

fr 
reflion  AC  by  the  force  —.     But  it  is  repelled  in  the 

direftion  AB  by  the  force  '— ;  therefore  the  \vhole  re- 

.  ft.  .        .     ■ 

pulfive  force   by  ivhich    it  is  impelled  in  the  dire£Hon 

/'■+.?'•        f+gXr 

"^ft~^  '''  "ft  "'         . 
diffufion  From   what  ive   have   faid   above,  it  appears  that  fo 

will  be  pro-  long  as  there  is  a  redundancy  of  fluid  in  AB,  and  a 
dured  .r  deficiencv  in  AC,  the  redundant  fluid  has  a  tendency 
the..-  ^  ,.0  to  flo„.  from  A  to  C  ;  and  if  the  body  be  a  perfeft 

^ftru<a,„„.    y^^^  .^jj^  p^^^  jj; 


3" 
An  uniform 


AC  will  bt; 
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conductor,  or  fuch  as  is  permeable  to  the  fluid,  its  (late  Theory  of 
cannot  be  permanent  till  t!ie  fluid  is  uniformly  dillribu-  '-  tiftricii)-. 
ted   between   the  two  halves,  unlets   it  is  ailed  on  by  ' 

fome  external  force.  But  in  a  non-conductor,  or  per- 
fect ele61ric,  this  llate  may  fubiill,  and  it  will  be  con- 
tinued for  a  longer  or  a  fliortcr  time,  in  proportion  as 
the  elcftric  be  more  or  lefs  perfecL 

If  we  had  luppoled  the  part  AC  to  be  overcharged, 
inllead   of  AB,  P  would   have   been   repelled   Avitli   a 

ftronger  force,  which  would  be  reprefeirtcd  by  ^^, 

which   is  evidently  greater  than  — -p- ,  the   repulfivc 

force  in  the  firll  cafe.  The  particle />  is  alfo  lefs  at- 
tfafled  than  before,  when  AB  is  undercharged  inllead 
of  AC. 

The  above  remarks  will  equally  apply  to  the  cafe  of      3's 
two  conducing  bodies  AB  and  CD,  fig.  98.  fcparatcd 
by  an  eleftric,  Z. 

It   is   proper  to   obferve  that  the  quantiticsyand  ^>      3'i 
were   indefinite   in  the   above  reafoning.     Their  value 
may  be  fuch  that  the  tendency  to  influx  or  efflux   may 
ceate,   or  may  be   reverfed  ;   for  fuppofing  gr'—-fr::zo, 

fr 
or  g  :  f=zr  :  ;■' ;   and   we   fliall   have  g-=  -y.      In  this 


cafe   the  attraflion  of  the   redundant  matter  balances 

the   repulfion   of  the  redundant  fluid,  and  P  is  neither 

attra(5led  nor  repelled.     Hence  we  have  tliis  important 

fa6t,  that  a  bodif  may  be  neutral,  eten  where  it  is  re'' 

dundant  or  deficient. 

When  one   extremity  of  the   body  is  thus  rendered 

inadlive,  the  flate   of  the  other  extremity  is  changed. 

fr 
put  — ,    in   place   of  its 


To   find   this   (late   we   mufl 


and  we   (hall  have 


,         .       ,      ,         ,    gr — -f)^ 
equal  g,  in  the  lormula  ° — -^  —  i 

Again  the   forces  may  be   fo  balanced,  that  there 
fliall  be  no  tendency  to  influx  at  C,  fig.  96.    Make  ^zr 

-y,  which  expreffes  the  adlion  at  C.     The  aflion  at  B, 

.       fi-    . 
the  other  end,  %nll  be  obtained  by  putting  -— ,  in  place 


of  g  in  the  formula 


ft 


as  before,  and   the   refult 


— pr —  1,  win  exprefs  the  repelling  force  at  B. 

in  order,  the  better  to  conceive  the  relative  e(Fe£ls  in 
eax:h  of  the  above  cafes,  \vc  mull  obferve  that  the  re- 
pulfion of  the  part  AB  on  the  particle  P  mull  increafe 
in  proportion  as  the  quantity  of  additional  fluid  acquired 
by  AB  is  greater.  On  the  other  hand  the  attradlion  of 
the  part  AC  for  the  fame  particle  will  increale  accord- 
ing as  the  quantity  of  fluid  fubtracled  from  AC  is 
greater.  Now,  as  we  have  fuppofed  tne  quantities  of  fluid 
in  the  two  parts  variable,  we  may  fuppofe  a  cafe  to  hap- 
pen, in  which,  tbr  inltance,  the  quantity  loll  l)y  AC 
may  be  fuch  that  the  excefs  of  its  altraflion  on  P 
thence  refulting,  may  exadlly  counterbalance  the  di- 
minilhed  attraction  arifing  from  its  great  diftance, 
compared  to  the  repulfion  of  the  part  AB  on  the 
5  B  fame 


Z^^ 


'7''  6 
The-  rv 

El  cat  i, 
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cafe,  P  Villi  remain  immove- 
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of  fame  panicle.     In  tli: 
^-  able. 

If,  on  the  contrary,  the  quantity  of  fluid  loft  by 
AC  be  not  fufHcient  to  coinpenfate  for  the  greater  di- 
ftance,  the  repullion  of  AB  will  prevail  over  the 
attradio7i  of  AC,  and  the  particle  P  will  quit  the 
body. 

The  particle  />  vA'A  alfo  undergo  certain  changes  in 
thefe  different  cafts.  If  the  particle  P  remain  im- 
moveable, for  initance,  the  particle  />  will  have  a 
progrefl"n'e  motion  towards  the  body  A,  fmce  this 
is  near  the  part  AC  of  which  the  attraffive  force  in 
this  cafe  exceeds  the  repulfive  force  of  AB.  If  the 
particle  P  has  already  a  tendency  towards  tlie  body  A, 
the  particle  />  will  for  a  Ilill  flronger  reafon  be  attradled 
towards  A. 

In  general,  according  to  the  different  degrees  of  force 
eserted  by  the  two  parts  of  the  body,  it  will  happen 
that  the  fluid  will  be  attrarted  and  repelled  on  both  iides 
by  turns,  or  it  will  be  attrafled  on  one  fide,  while  it  is 
repelled  on  the  other,  and  v.  i<.  or  lallly,  it  may  remain 
immo%'cabIe  on  one  fide,  while  "it  is  attrailed  or  repelled 
on  the  other. 

If  v/e  fuppofe  that  the  redundancy  of  fiuid  in  AB  is 
exaftly  equal  to  the  deficiency  in  AC,  then  the  particle 
/>  ^vill  have  a  tendency  to  penetrate  the  body  A,  while 
the  particle  P  will  be  repelled  by  it. 

To  prove  this,  let  us  fuppofe  that  the  parts  AB,  AC 
aft  by  turns  on  the  particle  />  placed  at  a  determinate 
diftance  ;  and  let  us  conceive  the  repuliive  force  of  the 
part  AB  to  be  concentrated  in  a  determinate  point, 
while  the  attractive  force  of  the  part  AC  muft  be  fup- 
pofed  concentrated  in  a  correfponding  point  on  the  other 
fide.  For,  whatever  be  the  law,  in  proportion  to  the 
diftance  which  the  repulfion  of  the  particles  of  the  elec- 
tric tiuid  follows  ;  the  attraflion  of  the  partic-les  of  mat- 
ter in  the  elcflrified  body  ought  to  follow  the  fame 
law  :  fince,  without  this,  there  could  be  no  counterpoife 
between  the  attraction  and  repulfion  of  the  particles  in 
the  natural  fl:ate  of  the  body.  It  follows  then,  that 
the  attraftion  exerted  by  AC  upon  the  particle /)_muft 
be  equal,  in  the  prefent  cafe,  to  the  repulfion  of  AB 
on  the  fame  particle.  Since,  on  one  fide,  the  particle  is 
repelled  by  AB  by  reafon  of  the  excefs  of  fluid  in  that 
part,  and  on  the  other  it  is  attrafted  by  AC  by  reafon 
of  the  quantity  of  matter  in  that  part,  and  which  is  pro- 
portional to  the  quantity  of  fluid  which  is  fuppofed  to 
have  paifed  into  AB.  In  the  prefent  cafe,  therefore, 
where  the  particle  />  is  nearer  to  AC  than  to  AB,  the 
attvadlion  will  prevail  over  the  repulfion,  and  the  par- 
ticle will  penetrate  to  AB,  and  pafs  through  it  to  the 
body  A. 

In  the  fame  manner  we  might  prove  that  the  particle 
P  would  be  repelled  from  A. 

The  equilibrium  between  the  forces  of  the  parts 
AB,  AC  being  difturbed,  it  is  clear  that  there  will  be 
an  attempt  to  reftore  it,  fo  that  a  portion  of  the  redun- 
dant fluid  in  AB  will  pafs  into  AC,  till  the  body  be 
brought  back  to  its  natural  ftate.  The  return  to  this 
ftate  will  be  more  or  lefs  flow,  according  as  the  body  is 
a  more  or  lefs  perfcft  eleftric  ;  but  if  it  is  a  conduftor 
the  fluid  will  pervade  it  in  an  inftant,  and  an  equal  dif- 
tribution  will  immediately  take  place. 

It  has  been  ftated  that  the  fluid  does  not  move  ^vith 
eqaal  facility  through  all  bodies,  but  that  in  moving 
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through  elcflrics  it  meets  with  more  or  lefs  rcfiflance.  Theory  of  ■ 
It  will  be  proper,  before  we  proceed  farther,  to  con-  Elcflricny. 
fider  the  nature  of  this  refillance.  It  may  either  arife  * 
folely  from  the  inertia  of  the  particles  of  the  fluid,  which 
is  the  cafe  in  a  perfeft  fluid  ;  or  it  may  refemble  the  rc- 
fiflance oppofed  by  a  parcel  of  grain  to  the  defcent  of 
fmall  ftiot  through  it,  or  the  reiiftance  of  a  plaltic  or 
ductile  body,  fuch  as  clay  or  lead,  to  the  motion  of  a 
body  through  its  pores.  In  the  firft  cafe,  any  inequality 
of  force,  however  fmall,  is  capable  of  producing  a  uni- 
form diltribution  of  the  fluid,  or  at  leaA  fuch  a  diftribu- 
tlon  as  will  make  the  excels  of  the  mutual  attradtions 
and  lepulfions  equal  to  tlie  degree  of  external  force  by 
ivhich  an  unequal  diftribution  may  be  kept  up.  But  in 
the  two  laft  cafes,  before  a  particle  of  fiuid  can  change 
its  place,  it  mufl;  overcome  the  tenacity  of  the  adjoining 
particles  of  the  body,  and,  confequently,  when  an  un- 
equal diftribution  has  been  produced  by  an  external 
force,  it  will  not  be  rendered  equable  by  a  removal  or  al- 
teration of  that  force,  but  there  will  remain  fuch  an  In- 
equality of  diftribution,  as  will  caufe  the  want  of  equi- 
librium between  the  atti-a61ions  and  repulfions  to  be 
counterbalanced  by  the  tenacity  of  the  body. 

From  the  different  ftates  of  the  particles  P, />,  as  de- 
fcribed  in  the  above  cafes,  we  may  conclude,  that,  during 
the  return  of  a  body  to  its  natural  ftate,  the  readinels 
with  which  the  fluid  flows  from  AB  into  AC  muft  de- 
pend much  on  the  nature  of  the  furrounding  bodies,  and 
the  greater  or  lefs  facility  with  which  thefe  are  pervaded 
by  the  eleftric  fluid. 

If  the  fluid  is  not  uniformly  diftributed  throughout  ,,$ 
every  part  of  the  body,  or  if,  though  there  be  a  uniform 
diftribution,  the  two  parts  of  the  body  are  unequal,  we 
Ihall  always  obtain  refults  analogous  to  thofe  ^vhich  have 
been  given.  There  is  an  infinity  of  cafes  fuppofable, 
relative  to  the  different  ftates  of  AB  and  AC  ;  but  as 
each  of  thefe  cafes  has  a  determinate  relation  to  the  mofl; 
fimple  cafe,  which  we  have  been  confidering,  it  may  al- 
ways be  reduced  to  this. 

Let  us  fuppofe,  for  example,  that  the  part  AB  is 
double,  triple,  Stc.  the  part  AC,  and  that  the  portion 
of  fluid,  which  is  fuperabundant  in  AB,  is  equal  to  that 
which  is  deficient  in  AC  :  If  we  conceive  the  particle 
/>  fituated  between  thefe  two  parts,  the  point  in  which 
we  muft  fuppofe  the  repulfive  force  of  AB  to  be  con- 
centrated, will  not  be  the  fame  as  that  given  in  (315)  ; 
but  the  point  in  which  J>  muft  be  placed  that  it  may  be 
attrafted  by  AC  and  repelled  by  AB,  will  be  between 
the  centres  of  adlion  of  AB  and  AC,  though  not  at  an 
equal  diftance  from  thefe  parts.  Then,  in  the  cafe  where 
/>  is  nearer  to  the  centre  of  aftion  of  AC  than  to  that  of 
AB,  this  particle  will  tend  to  penetrate  into  AC, 
while  the  particle  P  will  be  equally  repelled  from  it.  j,p 

Having  thus  examined  the  aflion   between   the   par-  Aiflions  of 
tides  of  fluid  moving  in  a   body,  and   the   particles  of  ^'e<^"<:al 
matter  in  the  fame  body,   we  fhall  proceed   to   confider  ^.j^h^Uia- 
the  aftion  of  eleftrified  bodies  on  each  other. 

Let  there  be  two  bodies,   A  and  B,  in  their  natural 
ftate. 

Let  M  reprefent  the  common  matter  in  A. 
m,  the  common  matter  in  B. 
F,  the  fliud  required  to  faturate  A. 
J]  the  fluid  required  to  faturate  B. 
a,  the  mutual  aflion  between  a  particle   of  fluid 
and  the  correfpondent  matter.   Tliis  aftion  is  reprefent- 

ed 


Chap. 
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Theory  of  ed  by  an  unknoAvn  quantity,  becaufe  it  is  indeterminate : 
Eleflricity.  •v-arying  with  every  change  of  diftance. 

'  As  the  aftions  of  thefe  bodies  on  each  other  are   re- 

ciprocal, it  will  be  fufficient  here  to  confider  how  the 
body  A  is  affefted.  There  are  three  circumftances  to 
be  taken  into  confideration. 

1.  The  particles  of  fluid  in  A  attraft  the  particles  of 
matter  in  B  with  the  force  iS  ;  fo  that  the  whole  at- 
tratlion  of  A  on  B  will  be  the  product  of  F  and  m  mul- 
tiplied by  %  or  F/«  ■z  ;  or 

III.  F  tends  towards  m  vAx\i  the  force  -j-Fw;  «. 

2.  The  particles  ot  tluid  in  A  repel  the  particles  of 
fluid  in  B  with  the  fame  force  %  ;  fo  that  the  whole  re- 
pulfion  of  A  on  B  will  be  Y  f%  ;  or 

2d.  F  tends  to  feparate  from,/ with  the  force  — Yf'Z. 

3.  The  particles  of  matter  in  A  are  attrafted  by  the 
particles  of  fluid  in  B  with  the  fame  force  %,  fo 
that  the  whole  attraftion  of  B  on  A  will  be  My" 2: ; 
or, 

3d.  M  tends  to  approach _/ with  the  force  -{-^Ifz. 

The  whole  tendency  of  A  to  approach  or  to  feparate 
from  B  may  therefore  be  reprefented  by  the  iymbol 
w X F  m-\-Mf —  Yf.  But  as,  from  the  hypothecs,  the 
attradlion  of  the  particles  of  fluid  in  A  for  the  particles 
of  matter  in  B  is  equal  to  the  repulfion  between  the 
particles  of  fluid  in  A  and  the  particles  of  fluid  in  B, 
which  are  competent  to  the  matter  attrafted  by  the  fluid 
in  A,  the  attradlion  F  m  z  is  balanced  by  the  repulfion 
Yfz:  We  have,  therefore,  only  to  confider  the  re- 
maining attraction,  or  the  attraction  of  the  matter  in  A 
for  the  fluid  in  B,  or  yifz.  On  the  whole,  therefore, 
A  will  move  towards  B,  and,  as  all  aftion  is  equal 
and  contrary,  B  will  move  towards  A  with  an  equal 

Deficifiicy  This  would  be  the  neceffary  confequence  of  the  hy- 
in  the  hy-  pothefis,  as  it  ftands  ;  but  as  we  fee  no  attraftion  be- 
potlieGsiup-f^^.ggjj  bodies  in  their  natural  flate,  there  muft  be  fome 
^  '  ■  defect    in    the   hypothefis.      To  remedy  this,  j^pinus 

brings  another  repulfive  force  into  play,  and  fuppofes 
that  every  particle  of  matter  in  A  repels  every  particle 
of  matter  in  B,  as  much  as  it  Is  attracted  by  fo  much 
of  the  fluid  in  B  as  is  neceflary  for  its  faturation.  Now, 
therefore,  the  whole  aflion  exerted  by  B  on  A  will  be 
21  X  Y  m —  Yf —  M  r«-J-  My,  fo  that  aiY  m%  is  balan- 
ced by  Yf'Z,  and  M  m  %  by  M.f'Z,  there  ^vill  remain 
no  excefs  on  either  fide,  and  confequently  the  bodies  will 
have  no  tendency  to  motion. 
yEp'iiius  de-  Great  objeftion  has  been  made  to  this  additional  part 
fcudcJ.  of  M.  j^pinus's  hypothefis,  and  indeed  /Epinus  him- 
felf  ackno^vledges,  that  this  circumflance  appeared  to 
him  hardly  admiflible  j  it  feeming  inconceivable  that  a 
particle  in  A  lliall  repel  a  particle  in  B,  or  recede  from 
it  electrically,  while  it  tends  toward  it  by  planetary 
gravitation.  But  more  attentive  confideration  fhewed 
him,  that  there  ^vas  nothing  in  it  contrary  to  the  ob- 
ferved  analogy  of  natural  operations.  We  fee  innumer- 
able inftances  of  inherent  forces  of  attraction  and  repul- 
fion ;  and  nothing  hinders  us  from  referring  this  lately 
difcovered  power  to  the  clafs  of  primitive  and  funda- 
mental powers  of  nature.  Nor  is  it  difficult  to  recon- 
cile this  repulfion  with  univerfal  gravitation  ;  for  ivhile 
bodies  are  in  their  natural  flate,  the  electric  attraftions 
and  repultions  balance  each  otiier,  and  there  is  nothing 
to  diHurb  the  phenomena  of  planetary  gravitation  5  and 
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when  they  are  not  in  their  natural  electrical  flate,  it  is  Theory  oi 
a  fait  that  their  gravitation  is  dillurbed.  Althi/ugh  we ',^''^''^''''^">; 
cannot  conceive  a  body  to  have  a  tendency  to  another  ' 
body,  and  at  the  fame  time  a  tendency  from  it, 
when  we  derive  our  notion  of  thefe  tendencies  entire- 
ly from  our  own  confcioufnefs  of  cflbrt,  nothing  is 
more  certain  than  that  bodies  exhibit  at  once  the  ap- 
pearances which  we  endeavour  to  exprefs  by  ibcfc  words. 
We  bring  the  north  poles  of  two  magnets  near  each  o- 
ther,  and  they  recede  from  each  other  ;  if  this  be  pre- 
vented by  fome  obftacle,  they  prefs  on  this  obltaclc, 
and  Iccm  to  endeavour  to  feparate.  If  while  they  are 
in  this  flate,  we  elcftrify  one  of  them,  we  find  that  they 
will  now  approach  each  other  ;  and  fb  we  have  a  diftinct 
proof  that  both  tendencies  are  in  atlual  exertion  by 
varying  their  diflances,  fo  that  one  or  other  force  mav 
prevail ;  or  by  placing  a  third  body,  which  fliall  be 
aifefted  by  one  but  not  the  other,  &.c.  We  do  not 
underlland,  nor  can  we  conceive,  how  either  force,  or 
how  gravity  refides  in  a  body.  It  raufl  be  granted, 
therefore,  that  this  additional  circumflance  of  TEpinus's 
hypothefis  has  nothing  in  it  that  is  repugnant  to  the  ob- 
ferved  phenomena  of  nature. 

In  order  to  firaplify  the  algebraic  exprcflions  which  jJi 
we  employ  in  confidering  the  aftions  of  thefe  bodies,  we 
may  remark,  that,  as  in  the  natural  flate  of  the  bodies 
they  do  not  affect  each  other,  we  need  only,  in  examin- 
ing the  actions  of  bodies  not  in  their  natural  flate,  con- 
fider the  adtion  of  the  redundant  fluid  or  the  redundant 
matter  in  them,  that  is,  the  fluid  or  matter  which  is  un- 
fa!  urate  J:  for  we  may  confider  an  nverc/iarged  body  as 
one  w  hich  contains  a  quantity  of  falurated  tluid,  and  a 
quantity  of  unfaluralcii  fluid  additional ;  and  an  under- 
charged hoiy  as  one  containing  a  quantity  ai  falurated 
matter^  and  a  quantity  of  unfaitirated  mailer  in  ad- 
dition. 

Suppofe  t^vo  bodies  A  and  B  overcharged,  or  con- 
taining each  a  quantity  of  unfaturated  fluid,  which  we 
fliall  call  F'  and/'.  Their  mutual  a<5lion  on  each  other 
will  he  F'x/'+'Z,  and  it  is  evident  from  what  was  faid 
before  that  this  is  a  repulfion.  Hence  we  liave  the  fol- 
lowing general  propofition. 

1.  Two  overcharged  bodies  repel  each  other  imih  the     j;j 
force  F'x/'-fs. 

Nou-  let  thefe  bodies  be  undercharged,  or  contain 
each  a  quantity  of  unfaturated  matter,  M',  m' .  Their 
mutual  aftion  will  now  be  M'X'"'-f-2i.  This  a&ion  is 
alfo  repulfive,  and  hence 

2.  2'xvo  undercharged  bodies  repel  each  other  with  the      324 
force  M'  X  rti  ■\-'z. 

Again,  let  one  of  the  bodies  A  be  overchars^ed or  con- 
tain the  unfaturated  fluid  F',  and  the  other  B  under- 
charged,  or  contain  the  unfaturated  matter  ni ,  Their 
mutual  adion  will  now  be  exprefied  by  the  fymbol 
F'X'«'+z,  and  will  be  attrailive ;  or 

3.  Two  bodies  which  arc,   one  overcharged,  and  the      ^'^ 
other  undercharged,  attraB  each  other  with  the  force 
F'x^'-f-a. 

Laflly,  let  one  of  the  bodies  be  overcharged  or  un- 
dercharged, and  the  other  in  its  natural  flate.  We  infur 
from  the  above  formulcc,  that  they  will  neither  attratl 
nor  repel  each  other,  or  that  they  ivill  be  neutral ;  for 
here  either  F'  or/',  or  M'  or  m',  one  of  the  fa<5lors  which 
made  part  of  the  aliove  produfls,  is  wanting.  This  may 
be  iiiferred  alio,  independently  of  the  formula?,  by  coii- 
5  B   2  fidering 
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^heory  of  fidering  that  the  redundant  fluid  or  redundant  matter  in 
one  body,  is  as  much  repelled  or  attracted  by  the  fluid 
or  matter  in  the  other,  as  it  is  attrafted  or  repelled  by 
the  matter  or  fluid  in  this  other.     Hence. 

^.  If  oj  two  bodies,  one  be  in  its  natural  Jiate,  they 
will  neither  attt:aB  nor  repel  each  other. 

The  truth  of  the  three  firil  propoiitions  will  be  evi- 
dent from  the  experiments  related  in  the  lall  Part, 
Chap.  I.  ^vhere  we.  found  that  bodies  ivhich  were  elec- 
tntied  both  po/itively  or  both  negativeli/,  repelled  each 
other,  and  that  when  one  body  was  eledlrified  pojitively 
and  the  other  negativelif,  they  atttafted  each  other.  But 
the  lall  propolltion  leems  contrary  to  the  phenomena  ; 
and  it  certainly  contraditls  a  part  of  the  Franklinian 
doiitrine,  which  maintains  that  there  is  an  attraftion  be- 
tween an  electrified  and  a  non-eleBrified  body,  we  ihall 
prefently,  however,  deraonftrate  the  truth  of  the  pro- 
pofition,  but  mull  now  proceed  in  our  explanation  of 
^pinus's  theory. 

Suppofe  the  body  EC,  fig.  97.  to  be  overcharged  in 
the  half  AC,  and  undercharged  in  the  half  AB,  and 
let  us  now  reprefent  the  redundant  fluid  in  the  part 
AC  by  the  fymbol  f ,  and  the  redundant  matter  in 
AB  by  m'  •■,  let  the  body  D  near  BC  be  overcharged 
with  the  redundant  fluid  F'  •,  let  -z  and  53'  denote  the 
force  of  adion  exerted  on  D  at  the  diilances  of  this 
body  from  the  overcharged  or  undercharged  parts  of 
BC.  Now  D  is  repelled  by  AC,  with  the  force  F'/z', 
but  it  is  attracted  by  AB  with  the  force  F'  m'  z'  ;  on 
the  ■whole,  therefore,  D  will  be  attrafted  or  repelled  by 
BC,  according  as  F'ot'z  is  greater  or  lefs  than  Y'J'-z', 
or  (becaufe  F  is  common  to  both)  as  m'  %'  is  greater  or 
lefs  thany'z.  But  this  will  depend  on  the  proportion 
thaty  bears  to  m',  or  %  to  z'.  Now,  the  former  of 
thefe  Is  regulated  by  many  external  circumftances 
which  may  tend  to  produce  a  greater  or  lefs  redundancy 
or  deficiency  of  fluid  ;  and  the  latter  depends  on  the 
law  of  eleftric  aftion.  Without  inquiring  at  prefent 
into  this  law,  it  is  fuflicient  to  recolleft  that  the  adlion 
decreafes  with  every  increafe  of  diftance,  and  that  the 
attraflion  and  repulfion  at  the  fame  diflance  are  equal. 
Both,  therefore,  vary  according  to  the  fame  law,  and 
2;  is  ahvays  greater  than  z'. 

But  the  fenfible  aflion  of  BC  on  D,  and  (as  aftion 
and  reaction  are  equal  and  contrary)  of  D  on  BC,  may 
vary  with  every  new  polition  of  BC,  and  even  in  the 
fame  pofition. 

1.  Let  us  fuppofe  that  BC  contains  on  the  whole  its 
natural  quantity  of  fluid,  but  that  part  of  it  is  taken 
from  AB,  and  crowded  into  AC.  This,  which  is  a  very 
common  cafe  in  eleftricity,  may  be  expreffed  in  our 
fymbolic  manner  by  making  yzzwz'.  Now,  in  this  cafe, 
Y'  f  %  is  greater  than  F'  m'  z',  as  z  is  greater  than  z'. 
A  mutual  repulfion  ^vill  therefore  take  place  between 
BC  and  D,  and  this  may  be  exprefled  by  F'y  x 
(z-z'). 

2.  If  D  were  placed  on  the  redundant  fide  of  BC,  it 
is  evident  that  the  aftion  would  be  reverfed,  and  the 
above  fymbol  will  exprefs  the  attraBion  between  BC 
and  D. 

Again,  if  inftead  of  fuppofing  D  to  be  overcharged, 

we  make   it  undercharged,  the   aflions   will  again  be 

changed  :   in   its   prefent  fituation   it  ^vill  be  repelled  ; 

on  the  oppofite  fide  of  BC  it  will  be  attrafted. 

3J*  3.  No  aiUon  may  be  exerted  between  them )  for  the 
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redundancy  and  deficiency  in  BC  may  be  inverfely  pro-  Tlieory  of 
portional  to  the  forces,  or  we  may  havey  m' :  ir  z'  :  z."^ 
Now,  multiplying  extreme   and  mean  terms,   we  have 

y'z 
y  %-=zm'  z',  and  again  ot'zz: — -.  In  this  cafe  the  ac- 
tions counterbalance  each  other,  and  ^vhen  D  is  at  the 
prefent  dillance  from  the  overcharged  part  AC,  it  is 
neither  attraded  nor  repelled.  D,  and  that  part  of 
BC  that  is  contiguous  to  it,  may  both  be  overcharged, 
and  yet  BC  may  exert  no  aftion  on  D,  or  may  be  neu- 
tral v:V^\  refpeft  to  it. 

Now  fuppofe  D  on  the  oppofite  fide  of  BC  ;  the  ef- 


fects will  be  different  :  for  ; 


f-^ 


ii^ 


and  m'  z'  is  now 
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become //i'z,  andyzis  changed  into  yz',  the  adlion 

on  D  will  be  expreffed  by  F'  x  {—-  —f  z')  =P  f 

z' 2" 

X ; —  )  of  courfe  D  will  be  attrafted. 

z' 

Again,  ^ve  may  havey  and  tri  fo  proportioned  as 
that  when  D,  which  we  fuppofe  overcharged,  is  placed 
at  the  undercharged  end  of  BC,  It  ftiall  be  neither  at- 
trafted nor  repelled,  or  that  at  this  exaft  diftance  BC 

fliall  be   neutral.     In   this  cafe,  m'-^- — .     But  if  D 

z 

be  on  the  oppofite  fide  of  BC,  it  will  be  ftrongly  re- 
pelled with  the  force  Y'  f  X 

Hence  we  fee  that  when  the  overcharged  end  of  an  Bodi 
eleftrified  body  becomes  neutral  vA'Cn.  refpeft  to  another''",  "  °"' 
body  that   is  alfo  overcharged,  the   undercharged  end  Ij^^,,^  ^.i^-  „ 
ftrongly   attrafts  that  body  j  and  when  the  underchar-a'  the 
ged  end   becomes  neutral  to  the  body,  this  is  ftrongly  oher  in. 
repelled   by   the  overcharged  end,  as  we  may  deduce '^'^^^'"^* 
from    this    reafoning    the     following    general    conclu- 
fion. 

When  an  eleBriJied  body  is  neutral  at  one  end,  it  is 
rendered  more  aBive  at  the  other. 

One  circumftance  merits  particular  attention.    In  the      3J5. 
above  paragraphs,  the  neutraUty  of  BC  has   been  con- 
fined to  a  particular  diftance  of  the  body  D,  it  being 

f  ^ 
required  that  m'  fhould  z= — — ;  let  D  be  placed  near- 
er to  BC  and   both  z  and  z'  are  increafed.     Their  In- 
creafe may  be  in  the  fame   proportion  ;  or  one  may  In- 
creafe fafter  than  another  :  in  the  former  cafe,  the  value 

of  — ,  remains  the  fame,  and  the  neutrality  continues  j 

in  the  latter,  if  z  increafes  fafter  than  z',  f  z  becomes 
greater  than  tri  z',  and  D  will  be  repelled  :  on  the 
other  hand,  if  2'  increafes  fafter  than  z,  D  will  be  at- 
trafted. Let  D  be  carried  farther  from  the  overcharg- 
ed end  of  BC,  and  the  effefts  will  be  reverfed.  , 

We    have    been   fuppofing   that    D   is   overcharged  Effe(ft  of 
throughout,  but  let  us  take  two  bodies  AB,  and  CD,  unequal 
fig.  98.  AB  being  overcharged  in  u  B,  and  underchar-  ^l  'Ifibu- 
ged  in  u  A  ;  and    CD  being   overcharged  in  v  D,  and  ^Z 
undercharged  in  ^)  C. 

In  the  iirft  place,  leT  us  have  the  overcharged  end 
of  AB  oppofite  the  undercharged  end  of  CD  as  in  the 
figure.  Let  F  and  fi  be  the  fluid  natural  to  each,  F' 
andy  the  redundant  fluid  in  u  B,  and  v  D,  and  M' 
and  m'  the  deficient  fluid  in  «  A  and  v  C»     Let  Z-  and 


tion  in  botK 
ies. 
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Theory  of  Z'  denote  the  intenfity  of  aftion  exerted  by  a  particle 
Elearicity.  ;„  i,  B  on  a  particle  ir\  -y  D  and  "U  C  j  and  let  %  and  2;' 
^-      »  in  like  manner   exprefs  the  intenfity  of  aftion  of  a  par- 

ticle in  «  A  on  a  particle  in  7)  D  and  in  'u  C. 

It  mil  eafily  appear   from  the   former  examples  that 
the  aflion   of  CD  on  AB   will  be 
F' ,//  Z  —  F/'  Z'  —  M'  w'g+M'y  z' 
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■ ;  in  which  for- 


la 


It    is    evident  that  the 


34= 


mula  the  attraftlons  are  denoted  by  -[-,  and  the  repul- 
fions  by  — . 

The  attraftive  or  repulfive  power  will  prevail  ac- 
cording as  the  fum  of  the  firll  and  lall  terms  in  the  nu- 
merator of  the  above  fruition  is  greater  or  lefs  than  the 
fum  of  the  two  middle  terms.  Again  the  value  of 
each  term  will  vary  with  the  quantity  of  redundant 
fluid  or  i)f  redundant  matter,  and  with  the  intenfity  of 
the  eleftric  adion.  As  it  would  lead  us  into  too  long 
a  difculTion  were  ^ve  to  notice  the  numerous  varieties 
of  effeft,  we  (hall  only  ftate  the  moll  fimple  cafe,  as 
being  the  moll  frequent  and  moll  ufeful. 

Let  us  fuppofe  that  the  overcharged  part  of  each 
body  is  as  much  redundant  in  fluid  as  the  undercharged 
part  is  deficient ;  in  which  cafe  we  have  F'^rM'  andy 
:=«'.  The  aflion  will  now  be  expreffed  by  the  formu- 
p/'(Z— Z')  — g-fg' 

F/ 

external  efFeifl  produced  on  AB  mud  depend  on  the 
law  of  aftion  ;  if  Z-|-»'  be  greater  than  Z'-f-s;,  AB 
will  be  altrafled,  but  if  Z-f-z'  be  lefs  than  Z'-f-iS,  it 
will  be  repelled. 

It  vrill  be  a  confiderable  relief  to  the  imagination  to 
exprefs  thelp  abflradl  values  by  fome  fenhble  quantities, 
fuch  as  lines,  and  this  may  conveniently  be  done  in 
the  following  manner.  From  a  fixed  point  in  a  llraight 
line,  meafure  off  portions  refpetlively  equal  to  BC,  BD, 
AC  and  AD,  between  thofe  points  of  the  bodies  AB, 
CD,  fig.  98.  in  which  we  fuppofe  the  forces  of  the  re- 
dundant fluid  and  matter  to  be  concentrated,  and  at  the 
extremities  of  thefe  portions  erefl  ordinates  proportion- 
al to  thefe  forces.  Though  the  law  of  aiflion  be  but 
imperteilly  known,  it  will  readily  be  feen  of  what  kind 
the  movements  of  the  bodies  will  be.  'J'hus  in  fig.  i  ^o. 
from  C  in  the  line  CZ,  make  C/)=:BC  :  C  ^irrBD  : 
Cr=:AC,  and  C/rrAD;  and  ereft  the  ordinates  P/i, 
Q^y,  R  r,  and  T /.  If  the  action  of  eleftricity  be  like 
other  attraftive  and  repulfive  forces  with  which  we 
are  acquainted,  that  is,  decreafing  with  an  increafe  of 
diftance,  and  more  ilowly  as  that  dillance  becomes 
greater,  the  ordinates  will  be  bounded  by  fuch  a  curve 
as  PORTZ,  that  will  have  its  convexity  towards  the 
axis  C  z. 

In  our  conftruflion,  the  pair  of  ordinates  P/>,  Q^  q 
are  evidently  equidillant  with  the  pair  R  r,  T/;  as  are 
P/>,  R  r,  with  (^f,  T  /.  It  is  alfo  clear  that  the  fum  of 
P/>andT  /  is  greater  than  the  fiimof  Q^y  and  R  r.  Bifefl 
C  z  in  ■!;,  and  draw  V  v  perpendicular  to  it,  cutting 
PT  and  Q^R  in  x  and  y.  Then  x  v  is  the  half  of  P/) 
+T  /,  and  y  'j'vi  the  half  of  Q^y-f-R-  '"•  Again,  Om 
and  T  n  being  draivn  parallel  to  C  z,  it  is  evident  that 
Pot  is  greater  than  R  r,  and  in  general,  if  any  pair  of 
ordinates  be  brought  nearer  to  C,  their  difference  in- 
creafes ;  and  if  two  pairs  be  brought  nearer  to  C,  the 
difference  of  the  nearer  pair  wiU  increafe  faller  than 
that  of  the  more  remote. 

To  apply  what  has  been  Hated.. 


reprefentcd      by    Y' f 
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1.  When  the  overcharged  end  of  AB  is  towards  the  Theory  of 
undercharged  end  of  CD,  AB  is  attradcd,  as  Pp+T  <^J^'^^""'y-. 
is  greater  than  Q^y-|-R  /•.  ' 

2.  The  nearer  the  bodies  are  brought,  the  more  the 
attracHon  will  increafe,  as  the  dift'crence  between  P  m 
and  R  r  is  thus  made  greater. 

3.  The  greater  the  length  of  AB  or  CD,  the  dif- 
tance BC  being  the  fame,  the  more  the  attraflion  will 
increalc  :  tor  p  r  01  q  I,  (which  repreient  the  length  of 
AB)  being  increafed,  R  r  is  diminilhed  more  than 
T/. 

But  if  the  overcharged  end  of  CD  be  oppofite  to  the 
overcharged   end   of  AB,  their   mutual   aflion  will  be 
-P/>+ft9  +  R'— 'F^-.\ 

F/        ; 

and  AB  will  be  repelled  ;  the  repulfion  becoming 
greater  or  lefs,  as  the  attradlions,  by  eveiy  change  of 
dillance. 

Having  thus  examined  at  fome  length  the  refults  of 
a  redundancy  or  deficiency  of  fluid,  fuppofing  it  to  be 
immoveable,  we  mull  now  proceed  to  conlider  the  con- 
fequences  of  its  mobihty.  341- 

Let  D,  fig.  97.  contain  redundant  fluid  while  BC  isHffea  of 
fuppofed  in  its  natural  flate,  and  let   the  fluid  in  D  be  "'«^™»'^''^" 
fixed,  but  that  in  BC  moveable.     The  redundant  fluid  J., 
in  D  will  exert  its  repulfive  power,   and  will  drive  the 
fluid  of  BC   from  the  proximate  end  B  towards  the  re- 
mote end  C,  fo   that  the   fluid  will  be  rarefied  in  AB, 
and  conllipated  in  AC.     Without   examining  here  the 
mutual  actions  of  the  redundant  fluid  and   matter,  it  is 
clear  that  we  have  a  cafe   firailar   to  that  defcribed  in 
N°309.  and  as_/"'=:TO'  and  z  is  greater  than  %',  D  will 
be  attracted  by  BC,  with  the  force  Y' f  X  (z — z')- 

We  may  now  folve  the  difficulty  mentioned  in  N" 
327.  and  perceive  that  the  hypothefis  agrees  with  the 
fafl  even  in  the  cafe  in  which  it  appeared  fo  oppofite. 
Had  the  fluid  been  immoveable,  no  attraftion  would 
indeed  have  taken  place  :  but  as  it  is  fuppofed  move- 
able, the  redundant  matter  in  the  vicinity  of  D  pre- 
vails, and  a  mutual  attraflion  enfuesi- 

For  the  fake  of  greater  ilmpllcity,  we  have  fuppofed  j^j 
the  fluid  in  D  immoveable,  but  let  us  fuppofe  if  move- 
able. In  that  cafe,  as  foou  as  the  uniform  diltribu- 
tion  on  BC  is  dilturbed,  and  it  becomes  overcharged  in 
AC,  and  undercharged  in  AB,  certain  forces  begin 
to  att  on  D,  tending  to  difturb  its  uniformity.  The 
redundant  matter  towards  B  attraifls  the  fluid  in  D, 
more  than  the  redundant  fluid  toward  C,  which  is  more 
remote,  repels  it ;  z'  being  lefs  than  z.  By  this  at- 
traction the  fluid  of  D  tends  to  be  conllipated  in  the 
proximate  extremity,  and  thus  again  AB  is  more  un- 
dercharged, and  AC  more  overcharged  than  before. 
Thus  the  mutual  attion  between  the  bodies  is  flill  more 
increafed.  But  it  is  ftill  of  the  fame  kind  ;  for  however 
fmall  the  redundancy  in  D  may  be,  it  can  never  be 
made  deficient  in  its  remote  extremity  by  the  irregular 
difpofition  of  the  fluid  in  BC,  unlefs  BC  contain  more 
or  lefs  than  its  natural  quantity.  By  the  change  in  the 
difpofition  of  fluid  in  D,  it  is  clear  that  the  fimilar 
change  in  BC  mult  be  increafed  ;  the  fluid  will  be  itill'* 
more  rarefied  at  B  and  condenfed  at  C,  and  this  will 
go  on  till  all  is  ;//  equiltbrio.  There  are  feveral  forces 
combining  to  hold  m  equilitrio  a  particle  in  BC.  The 
redundant  fluid  in  D  impels  it  towards  C  ;  but  the  re- 
dundant fluid  here  again  impels  it  towards  B,  while  the 

redundant 
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redundant  mntter  at  B  attrafls  it  the  fame  way  •,  and 
thefe  two  forces  of.'BC  midl  be  fuppofcd  to  balance  the 
adlion  of  D. 

■W^e  may  here  cortclude  that  the  denfity  of  the  lluid 
in  BC  increafes  gradually  from  B  to  C  ;  at  B  it  muft 
be  lefs,  and  at  C  greater  than  the  natural  denfity,  and 
there  will  confequently  be  fome  point  between  B  and  C 
where  it  is  of  the  natural  denllty.  This  point  may  be 
called  a  neutral  point ;  though  we  do  not  mean  to  im- 
ply by  this  term  that  a  particle  fituated  at  this  point 
is  neither  attrafted  nor  repelled. 

■yVe  have  fuppofed  the  tluid  in  D  redundant  ;  but  let 
it  be  deficient.  Then  the  attradion  of  the  redun- 
dant matter  in  D  will  change  the  difpoiition  of  the 
moveable  fluid  in  BC,  and  will  conllipate  it  in  B,  and 
rarefy  it  in  C.  Again,  the  redundant  fluid  at  B  will 
aft  more  ftrongly  on  the  moveable  fluid  in  D,  and  tend 
to  impel  it  towards  the  remote  extremity  ;  and  D  will 
thus  become  undercharged  in  its  proximate  extremity, 
and  lefs  undercharged  at  its  remote  end  than  if  BC  were 
away.  The  unequal  diftribution  of  fluid  in  BC  will 
thus  be  increafed  j  but  though  both  BC  and  D  will  be 
farther  from  their  natural  Hate,  the  remote  end  of  D 
can  never  be  overcharged. 

It  is  clear,  that  ^vhen  things  are  in  the  ftate  which 
we  have  defcribed,  D  and  BC  will  attradl  each  other 
with  the  fame  force  as  when  D  was  equally  under- 
charged. 

Let  a  body.  A,  (fig.  loi.)  that  is  overcharged,  be 
placed  near  the  extremities  of  two  oblong  parallel  con- 
dudlors,  B  and  C,  that  are  in  their  natural  flate.  By 
the  aflion  of  A,  the  fluid  in  B  and  C  will  be  repelled  to- 
wards their  remote  ends  N  and  «,  where  it  will  be  conden- 
fed,  while  at  their  proximate  ends,  S  and  j-,  it  will  be 
rarefied.  Both  B  will  altraft  and  be  attrafted  by  A. 
Now  the  redundant  fluid  in  NB  repels  the  redundant 
fluid  in  n  C,  and  in  like  manner  the  redundant  matter 
in  SB  repels  the  redundant  matter  in  j-  C  ;  the  bodies 
B  and  C  therefore  repel  each  other,  and  will  leparate ; 
but  they  ought  to  approach  each  other,  for  SB  attrafts 
n  C,  and  NB  attrafts  j-  C  •,  but  the  repelling  parts  be- 
ing nearer  each  other  than  the  attraclii.g  parts,  the 
forces  of  the  former  will  prevail.  If  the  body  A  were 
undercharged,  it  is  clear  that  the  fame  fenjihle  appear- 
ances would  take  place,  though  the  internal  motions 
i>£  the  bodies  would  be  the  reverfe  of  the  former. 

If  another  body  in  the  fame  flate  with  A  be  placed 
near  the  oppofite  ends  of  B  and  C,  their  internal  mo- 
tions will  be  diminllhcd  or  prevented,  and  of  courfe  the 
fenfible  appearances  fhould  diminifti  alfo. 

If  another  conduflor,  as  E,  be  placed  near  s,  oppofite 
to  A,  it  will  be  affefted  in  the  fame  manner  u-ith  C, 
and  its  proximate  extremity  _/" will  repel  x  ;  but  if  it  be 
placed  at  the  remote  end,  or  in  the  pofition  of  F,  this 
remote  end  will  be  attraded.  As  the  body  A,  when 
redundant  or  deficient,  affefts  eveiy  other  body  in  its 
vicinity,  while  thefe  do  not  by  themfelves  affeft  each 
other,  A  is  called  the  'eleflrificd  body,  and  the  others 
are  faid  to  be  eleflrified  by  it.  The  eleftricity  of  thefe 
bodies  is  called  Induced  KleBricitij. 

We  have  hitherto  fuppofed  the  fluid  moveable,  ex- 
cept at  firft  in  A  ;  but  let  us  fuprofe  that  there  is  fome 
obflirudion  to  its  mobility,  and  let  us  examine  what 
will  be  the  confequcnces.  \Ve  may  flate  the  obftrudlion 
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as  uniform,  and  as  being  fuch  that  fome  fmall  foric  is  Theory  of 
required  to  enable  a  particle  of  fluid  to  pals  between  E't^i^rii^'ty- 
two  particles  of  matter.  ' 

When  an  overcharged  body  is  placed  near  an  imper- 
feft  conduftor,  it  is  clear  that  the  fluid  cannot  be  pro- 
pelled to  the  remote  extremity  of  the  conduftor  in  fo 
great  a  quantity.  We  may  conceive  the  diftribution 
of  the  fluid,  by  taking  a  conftant  quantity  from  the  in- 
tenfity  of  the  force  of  the  overcharged  body  at  every 
point  of  the  conduftor.  This  fhows  that  the  diftribu- 
tion will  not  be  fo  unequable  between  imperfeft,  as  be- 
tween perfedl  conduftors,  and  hence  that  the  attraflion 
between  the  former  -will  not  be  fo  ftrong  as  between 
the  latter.  It  wll  alfo  be  much  longer  before  an  equi- 
librium can  be  brought  about.  This  leads  us  to  an  im- 
portant confequence  ;  viz.  that  the  neutral  point  will 
not  be  fo  far  from  the  other  body  when  the  fluid  is  of 
its  natural  denfity,  as  it  would  be,  were  there  no  ob- 
ftruftions.  The  advance  of  this  point  along  the  imper- 
feft  conduiflor  will  alfo  be  very  ilo^v  ;  and  it  is  clear, 
that  the  final  accumulation  at  the  remote  extremity  of 
an  imperfeft  conduftor  will  be  lefs  than  if  the  conduc- 
tor were  perfeft,  and  the  neutral  point  will  be  nearer 
to  the  other  extremity. 

The  obftrudtion  we  are  confidering  will  be  attended  34C 
with  another  remarkable  effedl.  The  conftipation  of  the 
fluid  at  the  commencement  of  the  aflion  will  always  be 
greateft  at  a  place  much  nearer  to  the  difturbing  caufe 
than  the  remote  end  of  the  conduftor,  and  beyond  that 
point  it  will  diminifli.  In  the  time  that  elapfes  during 
the  progrefs  of  this  change,  the  condenfed  fluid  tends 
to  repel  the  fluid  beyond  it,  and  thus  fome  of  this  re- 
mote fluid  may  be  difplaced,  and  a  part  of  the  imper- 
feft  conduftor  made  deficient,  while  there  is  a  fmall 
condenfation  beyond  it.  By  this  again  a  rarefaftion 
and  condenfation  may  be  produced  in  another  part, 
thus  caufing  a  very  irregular  diftribution  of  the  fluid. 

The  effed  of  fuch  a  mode  of  adlion  will  be  that  there 
may  be  feveral  neutral  points  in  an  imperfeft  conduc- 
tor, and  feveral  overcharged  and  undercharged  por- 
tions, and  hence  its  aftion  on  diftant  bodies  may  be 
^,  ^  ,  /r—P-r'-l-Ar"— ?■;•"' 
extremely  various.      The  lormula "■ — ' 

where/",  ^,  //,  /,  ex-prefs  the  different  portions  in  oppo- 
fite Rates,  and  ;•,  /■',  r^ ,  r"',  the  repulfion  at  different 
diflances,  may  be  conveniently  employed  to  denote  the 
aflion  in  fuch  circumftances.  Hence,  if  another  body 
be  placed  in  the  direftion  of  the  axis,  it  vwll  be  at- 
tracted at  one  dirtance,  repelled  at  a  greater,  again  at- 
traifled  at  a  ftill  greater  diftance,  and  fo  alternately. 

The  obflruflion  may  not  be  confiderable,  and  then 
the  adion  of  the  neighbouring  overcharged  body  will 
produce  a  deficiency  in  the  proximate  part  of  the  con- 
duftor,  a  redundancy  farther  on,  then  a  deficiency, 
and  fo  on.  Prefently  thefe  will  fhift,  and  fuccelTively 
difappear  at  the  farther  end,  and  the  body  will  remain 
with  only  one  neutral  point.  A  greater  obftruclion 
will  leave  the  body  ->vith  more  than  one  neutral  point, 
and  fhe  number  of  thefe  will  be  in  proportion  to  the 
obftruclion.  -    347. 

The  removal  of  an  overcharged  body 
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Chap.  I.  ELECT 

Th-ory  of  cafe,  tlie  eleftricity  induced  by  the  vicinity  of  the  ovcr- 
Eifaricity-  charged  body  will  be  inllantly  dellroyed  on  the  removal 
»  of  the  body.      But   where   there  is  an   obltruftion  a£l- 

incTj  though,  on  the  removal  of  the  body,  the  forces 
that  tend  to  reftore  the  equilibrium  in  the  conduftor 
begin  to  ad,  and  reilore  it  in  part,  they  can  never  do 
this  completely  ;  for  when  the  force  by  which  a  par- 
ticle is  propelled  from  an  overcharged  part  to  one  un- 
dercharged is  jull  fufficient  to  balance  the  obftruftion, 
it  v.'ill  remain  in  that  ftate  of  diilributlon  at  which  it 
had  arrived.  We  may  expeifl  then,  that  imperfedt 
conductors  will  retain  a  part  of  their  induced  electri- 
city. 

On  the  removal  of  the  eleftrifying  body,  the  elec- 
tric appearances  induced  by  it  in  the  condudor  will 
difappear  in  a  contrary  order  to  that  in  which  they 
were  produced,  and  they  will  be  left  in  a  ftate  of  un- 
equal diilribution,  or  with  a  degree  of  eleftric  power, 
proportioned  to  their  imperfection  as  condudor?. 

We  have  now  given  an  account  of  the  principal  confe- 
quences  of  the  theory  of  ^pinus,  a  theory  which  till  of 
late  was  little  known  in  Britain,  owing  probably  to 
the  very  lame  and  imperfeft  account  given  of  it  by  Dr 
Prieftley  in  his  popular  work  on  eledricity.  More  jul- 
tice  has  been  done  to  this  theory  by  Mr  Cavendifh,  who 
before  he  faw  M.  yEpinus's  work  had  framed  an  hypo- 
thefis  of  liis  own  upon  very  fimilar  principles.  Mr  Ca- 
vendiih's  paper,  in  which  he  has  treated  this  fubjetl 
in  a  very  able  and  learned  manner,  appeared  in  the  6 1  ft 
vol.  of  the  Phil.  Tranf. 

To  this  paper  we  ftiall  be  much  indebted  prefently  ; 
but  in  the  mean  time  we  ftiall  only  extrad  from  it  the 
.  .  hypotheiis,  which  is  as  follows. 
Civendifli's  There  is  a  fubftance  whicli  we  call  the  eledric  fluid, 
typothefis.  the  particles  of  which  repel  each  other,  and  attrad  the 
particles  of  all  other  matter,  with  a  force  inverfely  as 
fome  lefs  power  of  the  diftance  than  the  cube  ;  the  par- 
ticles of  all  other  matter  alfo  repel  each  other,  and  at- 
trad thofe  of  the  eledric  fluid,  ^vith  a  force  varying 
according  to  the  fame  power  of  the  diftances.  Or,  to 
exprefs  it  more  concilely,  if  you  4ook  upon  the  eledric 
fluid  as  a  matter  of  a  contrary  kind  to  other  matter, 
the  particles  of  all  matter,  both  thofe  of  the  eledric 
fluid  and  of  other  matter,  repel  particles  of  the  fame 
kind,  and  attrad  thofe  of  a  contrary  kind,  with  a 
force  inverfely  as  fome  lefs  power  of  the  diftaiice  than 
the  cube. 

For  the  future,  he  would  be  underftood  never  to  com- 
prehend the  eledric  fluid  under  the  word  matter,  but 
only  fome  other  fort  of  matter. 

It  is  indifferent  whether  we  fuppofe  all  forts  of  mat- 
ter to  be  endued  in  an  equal  degree  with  the  foregoing 
attradion  and  repulfion,  or  whether  you  fuppofe  fome 
forts  to  be  endued  with  it  in  a  greater  degree  than 
others ;  but  it  is  likely  that  the  eledric  fluid  is  endued 
with  this  property  in  a  much  greater  degree  than  other 
matter  ;  for  in  all  probability,  the  weight  of  the  elec- 
tric fluid  in  any  body  bears  but  a  very  fmall  proportion 
to  the  weight  of  the  matter  ;  but  yet  the  force  with 
which  the  eledric  fluid  therein  attrads  any  particle  of 
matter  muft  be  equal  to  the  force  which  the  matter 
therein  repels  that  particle  ;  otherways  the  body  would 
appear  eledrical,  as  will  be  ftiown  hereafter. 

To  explain  this  hypothefis  more  fully,  luppofe  that 
one  grain  of  eledric  fluid   attrads  a  particle  of  matter 
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at  a  given  diftance  with   as  much  force  as  n  grains  of  n.cory  ..f 
any  matter,  lead  for  inft.irxe,  repel  it :  then   will  one  Elcariciiy. 
grain  of  ekdric  fluid  repel  a  p-articlc   of  eledric  fluid  *~~^ 
with  as  much  force  «s  n  grains  of  lead  attrad  it  j  and 
one  grain  of  eledric  fluid  will  repel  one  grain  of  eledric 
fluid  with  as   mucli  force  as  n  grains  of  lead   repel  n 
grains  of  lead. 

All  bodies,  in  their  natural  ftate  with  -regard  to  elec- 
tricity, contain  fuch  a  quantity  of  eledric  fluid  inter- 
fpcrfed  between  their  particles,  that  tlie  attradion  of 
the  eledric  fluid  in  any  iraall  part  of  the  body  in  a  gi- 
ven paiticle  of  matter,  ftiall  be  equal  to  the  repulfion  of 
the  matter  in  the  fame  Imall  part,  in  tlie  fame  par- 
ticle. 

A  body  in  this  ftate  is  faid  to  be  faturatcd  with  elec- 
tric fluid  ;  if  the  body  contains  more  than  this  quantity 
of  eledric  fluid,  lie  calls  it  overcharged  ;  if  lefs,  he  calls 
it  undercharged,  ■^^.^ 

Sect.  III.  Oft/w  Tkvnj  of  two  Fluids. 

This  theory   originated,  as  we  have  faid,  in  M.  du       -ij, 
Faye's  dilcovery  of  the  different  eledricities  produced 
by  rubbing  glafs  and  fealing-wax. 

Let  us  fuppofe  that  there  are  two  eledric  fluids, 
which  have  a  ftrong  affinity  for  each  other,  while,  at 
the  fame  time,  the  particles  of  each  are  ftrongly  repul- 
five  of  each  other.  Let  us  fu,ii  ofe  thele  two  fluids  in 
fome  meafure  equally  attraded  by  all  bodies,  and  ex- 
ifting  in  intimate  union  in  their  pores  ;  and  while  they 
continue  in  this  manner  to  exhibit  no  mark  of  their  ex- 
iftence,  let  us  fuppofe  that  the  fridion  of  an  eledric 
produces  a  feparation  of  thele  two  fluids,  caufmg  (in 
the  ufjal  method  of  eledrifying)  the  vitreous  eledri- 
city  of  the  rubber  to  be  conveyed  to  the  condudor, 
and  the  refincus  eletfricity  of  the  condudor  to  be  con- 
veyed to  the  rubber.  The  rubber  will  then  have  a 
double  fliare  of  the  refinous  eledricity,  and  the  conduc- 
tor a  double  ftiare  of  the  vitreous  ;  lo  that,  upon  this 
hypothefis,  no  fubftance  whatever  can  liave  a  greater 
or  lefs  quantity  of  eledric  fluid  at  different  times  ;  the 
quality  of  it  only  can  be  changed. 

The  tivo  eledric  fluids  being  thus  feparated,  will 
begin  to  ftiow  their  refpedive  powers,  and  their  eager- 
nels  to  rufli  into  re-union  with  each  other.  With 
whichever  of  thefe  fluids  a  number  of  bodies  are 
charged,  they  will  repel  one  anotlier :  they  will  be  at- 
traded by  all  bodies,  which  have  a  lefs  ihare  of  that 
particular  fluid  with  which  they  are  loaded  ;  but  will 
be  much  more  ftrongly  attraded  by  bodies  which  are 
wholly  deftitute  of  it,  and  loaded  with  the  other.  In 
this  cafe,  they  ivill  rufti  together  with  great  violence.  ■ 

On  this  theory,  the  eledric  fpark  confifts  of  both 
the  fluids  rufliing  in  contrary  diredions,  and  making  a 
double  current.  When,  for  inftancc,  the  finger  is  pre- 
fented  to  a  condudor  loaded  with  vitreous  eledricity,  it- 
difcharges  it  of  part  of  the  vitreous,  and  returns  fo 
much  of  the  refinous,  which  is  fupplied  to  the  body 
from  the  earth.  Thus  both  the  bodies  are  uneled rifled, 
the  balance  of  the  two  powers  being  reftored. 

When  the  Leyden  phial  is  prefented  to  be  charged, 
and  confequently  the  coating  of  one  of  its  fides  is  con- 
nedcd  with  the  rubber,  and  that  of  the  other  with  the 
comtudorj  the  vitreous  eledricity  of  that  fide  v.hich  ii 
conncdcd  with  the   condudor  is  tranfmitled   to    that 
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J,^J^'^.°^  which  is  conncfted  with  the  ruhbcr,  which  returns  an 
Ele<itncity.  ^^^^j  q^a.^jty  ^f  jj^  relinous  eledricity  ;  fo  that  all  the 
vitreous  eleiitricity  is  conveyed  to  one  of  the  fides,  and 
all  the  refinous  to  the  otlier.  Thefe  two  fluids  being 
thus  feparated,  attraft  each  other  very  ftrongly  through 
the  thin  fubllance  of  the  interveniiig  glals,  and  ruft 
togetlier  with  great  violence,  whenever  an  opportunity 
is  prelented,  by  means  of  proper  conduftors.  Sonie- 
•times  they  will  force  a  paflage  through  the  fubllance  of 
the  glafs  itfelf ;  and  in  the  mean  time,  their  mutual  at- 
tradlion  is  llrongcr  tlian  any  force  that  can  be  applied 
to  take  away  either  of  the  fluids  feparately. 

Dr  Prieftley  gives   the  following  vieiv  of  the  corapa- 
ratis-e  merits  of  this  theory  and  that  of  Dr  Frai  klin, 

"  In  the  firft  place,  (fays  he),  the  fuppofition  itfelf 
of  two  fluids,  is  not  quite  fo  eafy  as  that  of  one,  though 
«  is  far  from  being  difagreeable  to  the  analogy  of  na- 
ture, which  abounds  with  affinities,  and  in  which 
fee  innumerable  inftances  of  fubllances  formed 
were,  to  unite  and  counteraft  one  another. 

The  two  fluids  being  fuppofed,  the  double  current 
from  the  rubber  to  the  conductor,  and  from  the  tonduft or 
to  the  rubber,  is  an  eafy  and  neceifary  confequence. 
For  if,  on  the  common  fuppolition,  the  aftion  of  the 
rubber  puts  a  fingle  fluid  into  motion  in  one  direclion, 
we  might  expeft,  that  if  there  were  two  fluids,  which 
counteraded  each  other,  they  would,  by  the  fame 
operation,  be  made  to  move  in  contrary  direclions. 
And  a  perfon  that  has  been  ufed  to  conceive  that  a 
fmgle  fluid  may  be  made  to  move  either  way,  viz.  from 
the  rubber  to  the  conduflor,  or  from  the  conduftor  to 
the  rubber  at  pleafure,  according  as  a  rough  or  a  fmooth 
globe  is  ufed,  can  have  much  Icfs  objeftion  to  this  part 
of  the  hypothefiSi 

Admitting  then  this  different  aftion  of  the  rubber 
and  the  elediric  upon  the  two  different  fluids,  the  man- 
ner of  conveying  eleflric  atmofpheres,  or  powers,  to 
bodies  is  the  fame  on  this  as  on  any  other  theory  ;  and 
it  is  apprehended  that  the  phenomena  of  negative  elec- 
tricity are  more  eafily  conceived  by  the  help  of  a  real 
l?uid,  than  by  no  fluid  at  all.  Indeed  Dr  Franklin 
himfelf  ingenuoully  acknowledges,  that  he  ^vas  a  long 
Mme  puzzled  to  account  for  bodies  that  were  negatiie- 
ly  eleftrified,  repelling  one  another ;  whereas  M.  du 
Faye,  who  obferved  the  fame  fad,  had  no  difliculty 
about_  it,  fuppofing  that  he  had  difcovered  another 
eleftricity,  fimilar,  with  refpeft  to  the  properties  of 
elafticity  and  repulfion,  to  the  former. 

By^  this  double  aftion  of  the  rubber,  the  method  of 
charging  a  plate  of  glafs  is  exceeding  eafy  to  conceive. 
Upon  this  hypotheds,  all  the  vitreous  eledricity  quits 
Its  union  %vith  the  refinous  on  the  fide  Communicating 
with  the  conduflor,  and  is  brought  over  to  the  fide 
communicating  with  the  rubber  ;  which,  by  the  fame 
operation  had  been  made  to  part  with  its  refinous  elec- 
tricity in  return. 

All  the  vitreous  eleftricity  being  thus  brought  to 
one  fide  of  the  plate  of  glafs,  and  all  the  refinous  to  the 
other,  the  phenomena  of  the  plate  while  (landing 
charged,  or  difcharged,  are  perhaps  more  free  from  all 
difficulty  than  upon  any  other  hypothefis.  When  one 
of  the  fides  of  the  gkfs  is  conceived  to  be  loaded  with 
one  kind  of  eledricity,  and  the  other  with  the  other 
kind  ;  the  ftrong  aflinity  between  them,  ^vhereby  they 
JRtraft  each  other_  with  a  force  proportioned  to  their 
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neamefs,  immediately  fupplies  a  fatlsfaclory  reafon,  why  Tlieorv  o( 
fo  little  of  either  of  the  fluids  can  be  drawn  fiom  one '^''''^^'^■cit? 
of  the  fides  without  coiVimunicating  as  much  to  the 
other.  Upon  this  fuppofition,  that  confequence  is  per- 
haps more  obvious,  than  upon  the  fuppolition  of  one 
half  of  the  glafs  being  crowded  with  the  eleftiic  mat- 
ter, and  the  other  half  cxhaulted.  In  the  former  cafe, 
every  attempt  to  withdraw  the  fluid  from  one  of  the 
fides,  is  oppoied  by  the  moie  powerful  attraition  of  the 
other  fluid  on  the  o])poiite  lide.  On  the  otlier  hypothe- 
fis, it  is  only  oppoled  by  the  attraftion  of  the  empty 
pores  cf  the  glals. 

Lalily,  The  explofion  upon  the  difcharge  of  the  glafs 
has  as  much  the  appearance  of  two  fluids  ruffling  into 
union,  in  two  oppolite  directions,  as  of  one  fluid  pro- 
ceeding only  in  one  diredlion.  The  fame  may  be  laid 
of  the  appearance  of  eveiy  eleitric  Ipark,  in  which^ 
upon  this  hypothefis,  there  is  always  luppoled  to  be  two 
currents,  one  from  the  eleclric,  or  the  eleifrified  body, 
and  the  other  to  it. 

I  do  not  fay,  continues  Dr  Prieftley,  that  the  bur 
which  is  ufually  feen  on  both  fides  of  a  quire  of  paper 
pierced  by  an  eledlric  explofion,- and  the  current  of  air 
flowing  from  the  points  of  all  bodies  eletfrified  nega- 
tively as  well  as  politively,  are  material  objections  to 
the  do<3rine  of  a  fingle  fluid.  But  upon  the  fuppofi- 
tion of  two  fluids  and  two  currents,  the  difficulty  for 
accounting  for  thefe  fafts  would  hardly  have  occurred. 
It  is  almolt  needlels  to  obferve,  that  the  influence  of 
points  is  attended  with  exaftly  the  fame  difficulty 
upon  this  theory,  as  upon  the  other.  It  is  equally 
eafy,  or  equally  dirficult,  to  fuppofe  one  fluid  to  en-< 
ter  and  go  out  at  the  point  of  an  eleffrified  conduftoi' 
at  different  times,  as  to  fuppofe,  that,  of  two  fluids,  one 
goes  out,  and  the  other  goes  in,  at  the  fame  time. 

That  bodies  imraerged  in  eleilric  atmofpheres  muft 
acquire  the  contrary  eleflricity,  is  quite  as  eafy  to  fup- 
pofe upon  this,  as  upon  any  other  hypothefis.  For,  in 
this  cafe,  fuppofe  the  eleftiified  body  to  be  polTelled  of 
the  vitreous  eletfricity,  all  the  vitreous  eleftricity  of 
the  body  which  is  brought  near  it  wiU  be  driven  back- 
wards to  the  more  diftant  parts,  and  all  the  refinous 
elecfricity  will  be  drawn  fotwaids.  And,  when  the 
attraflion  between  the  two  eleftricitics  in  thefe  differ- 
ent bodies  is  fo  great  as  to  overcome  the  oppofition  to 
their  union  occalloned  by  the  attrafiion  of  the  bodies 
that  contained  them.,  the  form  of  their  fui  faces,  and 
the  refirtance  of  the  interpofing  medium,  they  will  rnfh 
together ;  an  eleftric  fpark  will  be  vifible  between  them  ; 
and  the  electricity  of  both  will  appear  to  be  difcharged  ; 
the  prevailing  elecilricity  of  each  being  faturated  with 
an  equal  quantity  of  the  oppofite  kind,  from  the  other 
body. 

This  hypothefis  ivill  likewife  eafily  aceotmt  for  the 
difHculty  of  charging  a  verv  thick  plate  of  glafs,  and 
the  impoflibility  of  charging  it  beyond  a  certain  thick- 
nefs  ;  for  thefe  fluids,  at  a  greater  diftance,  will  attraft 
one  another  lets  forciblv,  and  at  a  certain  flill  greater 
diftance  will  not  attratl  at  all." 

Dr  Prieftley  makes  the  following  anfwer  to  the 
principal  objection  that  may  be  urged  againft  this 
theory. 

"  If  it  be  afked  (fays  he),  why  the  tivo  fluids  meet-^ 
ing  on  the  furface  of  the  globe,  or  in  the  eleftric  ex- 
plofion, do  not  unite  by  means  of  their  ftrong   affinity, 
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Theory  of  and  make  no  further  progiefs;  it  maybe  anfivered, 
Electricity. tijattJjg  attraftion  between  all  other  bodies  and  the 
•  particles  of  both  thefe  fluid?,  may  be  fuppoied  to  be 
at  leaft  as  ftrong  as  the  affinity  between  the  fluids 
themlelves ;  fo  that  the  moment  any  body  is  difpoflefled 
of  one,  it  may  recruit  itfelf  to  its  ufual  point  of  fatu- 
ration,  from  the  other. 

Befides,  in  whatever  manner  it  be  that  one  of  the 
eledilric  fluids  is  dillodged  from  any  body  (fince  upon 
every  theory  the  two  eledlricities  are  produced  at  tlie 
fame  time)  the  oppofite  eleftricity  will,  by  the  fame 
affion,  be  diflodged  from  the  other  fubilance.  And 
ivhatever  it  be  that  diflodges  the  fluid  from  any  fub- 
ilance, it  will  be  fuflicient  to  prevent  its  return  ;  con- 
fequently,  fuppofing  both  the  fublfances  necelfarily  to 
have  a  certain  proportion  of  eleftric  matter,  each  may 
be  immediately  fupplied  from  that  which  was  diflodged 
from  the  other. 

The  rubber,  therefore,  at  the  time  of  excitation, 
gives  its  \-itreous  eledlricity  to  that  part  of  the  fmooth 
glafs  againft  w'hich  it  has  been  prelVed,  and  takes  an 
equal  quantity  of  the  refinous  in  return.  The  glafs  be- 
ing a  non-condu£lor,  does  not  allow  this  additional  quan- 
tity of  eleftricity  to  enter  its  fubilance.  It  is  there- 
fore difltifed  upon  the  furface,  and,  in  the  revolution  of 
the  globe  is  carried  to  the  prime  condutlor.  There  it 
repels  the  vitreous,  and  \'iolentIy  attrafts  the  refinous 
eleflricity  ;  and  (the  points  of  the  conduflor  favouring 
the  mutual  tranfition),  the  vitreous,  which  abounds  up- 
on the  globe,  pafles  to  the  conduftor  ;  and  the  refinous, 
which  abounds  upon  the  nearell  parts  of  the  conduiflor, 
ruflies  upon  the  globe.  There  it  mixes  -ivith,  and  fatu- 
rates  what  remained  of  the  vitreous  eleftricity  on  the 
part  on  which  it  flows,  and  thereby  reduces  it  to  the 
fame  Hate  in  which  it  was  before  it  was  excited.  Every 
part  of  the  furface  of  the  globe  performs  the  fame  of- 
fice, firft  exchanging  eledlricities  with  the  rubber  and 
then  with  the  conduftor. 

The  folution  of  this  difficulty  will  alfo  folve  that  of 
the  eleftric  explofion,  in  which  there  is  a  coUifion,  as  it 
were,  of  the  two  fluids,  W'hile  yet  they  completely  pafs 
one  another.  For  Hill  each  furface  of  the  glafs  may  be 
fuppofed  to  require  its  certain  portion  of  eledric  mat- 
ter, and  therefore  cannot  part  with  one  fort  without  re- 
ceiving an  equal  quantity  of  the  other.  It  muft  be  con- 
fidered  alfo,  that  the  air  through  which  the  fluids  pafs, 
has  already  its  natural  quantity  of  eleftricity,  fo  that 
being  fully  faturated,  it  can  contain  no  more,  and  that 
the  two  fluids  only  rufli  to  the  places  from  ivhich  they 
had  been  forcibly  diflodged,  and  where  the  greater 
body  of  the  oppofite  fluid  w-aits  to  embrace  them." 

Although,  in  our  explanation  of  electrical  phenome- 
na, we  ihall  adopt  the  theory  of  /Epinus  and  Caven- 
dilh,  it  is  proper  to  obferve  that  this  theory  does  not 
univerfally  prevail  among  the  electricians  of  the  pre- 
fent  day.  The  hj'pothefis  of  Du  Fay,  or  the  theory  of 
two  fluids,  is  ftill  maintained  by  feveral,  cfpecially  on 
the  continent.  This  theory  has  lately  found  two  Itre- 
nuous  advocates  in  France,  M.  M.  Hauy  and  Tremerv. 

Their  principal  objeflion  to  the  theory  of  /Epinus 
fecms  to  be  founded  on  that  part  of  his  hypothefis  \vith 
which  Epinus  himfclf  was  not  perfeftly  fatisfied,  but 
ivhich  (in  N°  321.)  we  have  attempted  to  defend,  viz. 
his  introduclion  of  a  repuliive  force  among  the  particles 
of  matter  in  a  body. 
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"  In  faft,  (fay  they),  the  fuppofition  of  a  fiiigle  fluid  Theory  of 
of  which  the  particles  mutually  repel  each  other,  and  nrc'^'"^^"'^"*; 
attradcd  by  tiie  particles  of  matter  in  all  known  liodics,         ' 
gives  rife   to  many  dillintl  forces,   which  cainiot  be  in 
equilibrio,  and   which,   by  tluir   mode   of  aililing,  arc 
fuch,  that  two  bodies  which   are  in  their   natural  (late, 
and  which  are  not   attrartcd  by  any  oilier  force  befides 
that  of  eledricity,  mull  tend  towards  each  oth  r. 

"  The  fuppolition  of  a  repulfive  force  among  the  par- 
ticles of  matter  in  IbliJ  bodies  becomes  unnecelHiry  if 
we  conceive  the  clci:tric  fluid  as  compofed  of  two 
fluids,  of  which  one -poflcflcs  the  property  whichTEpinus 
attributes  to  the  particles  of  matter  in  the  body.  It  is 
much  better  to  admit  a  rcpulfion  at  a  dillancc  among 
the  particles  of  two  peculiar  fluids,  which,  like  all 
others,  repel  each  other,  even  in  contad,  than  to  con- 
ceive fuch  a  repulfion  to  exill  among  the  particles  of 
bodies  that  are  in  their  nature  folid.  Thofe  philofo- 
phers  who  endeavour  to  explain  all  the  phenomena  on 
the  principle  of  a  fingle  fluid,  believed  themfelves  that 
its  particles  repelled  each  other  at  a  dillauce,  as  from 
one  furface  of  the  Leyden  phial  to  the  other  ;  and  as 
what  we  call  aBwn  at  a  diJJaiice,  is  properly  no  more 
than  a  fai?l  on  which  we  ground  a  theory,  without  in- 
quiring what  is  the  caufe  which  funiiflies  the  point  of 
difi^erence,  it  is  fuflicient  that  the  manner  in  which  we 
conceive  this  faft  enables  us  to  adapt  it  to  our  theory. 

"  ./^^pinus,  who  does  not  conceal  his  reluctance  to  ad- 
rait  that  fuch  a  force  as  that  which  we  have  mentioned 
can  take  place,  would  doubtlefs,  (fay  thefe  gentlemen), 
have  adopted  the  hypothefis  of  two  fluids,  if  in  his  time 
the  nature  of  the  eleftrical  phenomena  had  been  bet- 
ter underllood.  But,  at  that  period,  the  means  of  ob- 
fervation  not  being  lo  perfeCl,  experiments  had  not  been 
made  with  that  precifion  which  characterize  thofe  which 
we  owe  to  M.  Coulomb,  and  which  have  formed  the 
foundation  of  thofe  important  difcoveries,  by  means  of 
which  this  celebrated  philofopher,  far  exceeding  the 
point  at  which  /Epinus  refled,  has  carried  the  fcience 
to  a  high  degree  of  perfection,  in  that  beautiful  feries  of 
memoirs,  in  which  we  muft  admire  the  addrefs  with 
^vliich  he  has  a\'ailed  himfelf  both  of  experiment  and 
calculation. 

"  Almoft  all  the  phenomena  of  electricity,  then,  feem 
to  depend  on  the  action  of  two  peculiar  fluids,  which 
act  in  fuch  a  manner,  that  the  particles  of  each  mutual- 
ly repel  each  other  at  a  dijlance,  with  a  force  which  is 
inverfebj  as  the  fquare  of  this  dijlance,  and  attraft  the 
particles  of  the  other  Jiuid  with  the  fame  force. 

"  It  is  of  confequence  not  to  confound  thefe  two  fluids 
with  the  two  currents,  the  one  of  injlucnt  and  the  other 
oi  affluent  matter,  by  which  Nollet  attempted  to  explain  ^ 

the  phenomena.  Thefe  t^vo  currents  belong  to  the 
fame  matter,  and  proceed,  one  from  the  conduftor  to- 
wards furrounding  bodies,  the  oCaex  from  thefe  towards 
the  conductor. 

"  We  ihall  now  endeavour  to  apply  the  hypothefis 
of  t^vo  fluids  to  the  explanation  of  fame  phenomena 
which  do  not  appear  to  agree  with  it,  and  which,  by 
the  manner  in  which  we  are  accuftomed  to  view  them, 
feem  to  indicate  that  vitreous  and  refinous  eleflricity 
are  ojj^  modifications  of  the  tame  fluid. 

"  IHe  experiments  which  feem  to  militate  againft  our 
theory  are  very  few,  and  may  be  reduced  to  the  fol- 
lowing, 
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Theory  of      "  Exper.  I.— If  upon  a  cake  of  rofin  we  trace  various 
Kledtncity.  Jefigns  nith  the  point  of  a  conducing  fubflance,  which 
^  is  at  one  time  eXeO-nded  pojitive/ij,  or  by  vilreous  elec- 

Experi-  tncity,  and  at  another  ncgativehj,  or  by  rejinous  elec- 
ments  that  tricity ;  and  if  on  this  furface,  thus  electrified,  we  let 
feem  to  mi-fall  ^  powder  (g)  properly  difpofed  ;  the  defi^ns  thus 
rendered  vifible  will  prefent  charadlers  peculiar  to  each 
fpecies  of  eleftricity  ;  thus  (hewing,  according  to  the 
followers  of  Frankhn  and  .^Epinus,  a  fuperabundance  of 
eleftric  fluid  on  one  fide  and  a  deficiency  on  the  other. 
"  Exper.  2.  Wlien  a  conducing  body  terminating  in 
a  point,  is  eleftrificd  pufilmclij  or  by  vitreous  eletlricity, 
we  perceive  rit  the  point  a  luminous  bruP>.  And  if,  all 
other  things  being  equal,  we  lubftitute  negative  or  re- 
jinous elettriclty,  the  point  is  illuminated  with  ^ijlar  or 
luminous  point. 

"  According  to  the  theory  of  pofitive  and  negative 
eleftricity,  the  bru/h  indicates  the  tranlmiflion  of  eleftric 
^aiAfrom  the  body  which  is  eleilrified  pofitively,  and  the 
Jlar  its  entrance  into  the  body  which  is  negatively  elec- 
trified. 

"  Exper.  3.— When  an  eleflric  explofion  takes  place, 
all  the  eleflric  fluid  appears  conftantly  to  pafs  from  the 
body  eleftrified  pojilive/y  to  that  which  is  electrified 
negati-oely.'''' 

Here  they  cite  the  method  of  proving  this,  by  piercing 
a  card  placed  between  the  conducing  balls  of  the  uni- 
verfal  difcharger.  (Vid.  N"  196.  Exp.  2.) 
Explained  Thefe  experiments,  to  which  the  theory  of  pofitive 
by  M.  Tre-  and  negative  eledlricity  is  happily  applied,  feem  at  firll 
fight  inexplicable,  according  to  the  hypothefis  of  two 
fluids.  In  fa£t,  the  particles  of  thefe  two  fluids  being 
Tubjeft  to  the  fame  laws,  it  feems, 

1.  That  the  deiigns  traced  on  a  cake  of  rofin,  or  o- 
ther  ideo-eleBric  fubftance,  with  the  point  of  a  conduc- 
tor, electrified  at  one  time  pofitively  and  at  another  ne- 
gatively, fliould  on  the  whole  be  fimilar. 

2.  That  the  luminous  appearance  obfcrved  at  the 
fummit  of  a  pointed  conduftor,  ought  always  to  be  the 
fame,  whatever  be  the  eleElricalJiate  of  the  body. 

3.  That  when  an  eleftric  difcharge  has  taken  place, 
the  vitreous  and  refinous  eleftricities,  which  mutually  at- 
tract each  other,  ovight  to  form  a  luminous  train  on  each 
furface  of  the  card,  and  the  card  ought  to  be  perforated 
in  a  point  equally  diilant  from  the  two  extremities  of 
the  balls  cf  the  difcharger. 

The  following  is  the  manner  in  is'hich  M.  Tremery 
undertakes  to  explain  thefe  appearances. 

"  The  matter,  (fays  he),  to  the  ailion  of  which  we 
attribute  the  eleftrical  phenomena,  being  confidered  as 
compounded  of  two  peculiar  fluids,  we  may  conclude 
that  all  bodies,  confidered  in  the  relation  -.vhich  they 
bear  to  thefe  fluids,  do  not  poflefs  the  fame  properties  ; 
it  is  poflible  that  I'itreous  and  rejinous  electricity  may  be 
of  fuch  a  nature,  that,  on  the  one  hand,  certain  bodies, 
whether  electrics  or  condiiftors,  may  have  with  refpeit 
to  them  different  ccndufting  powers  ;  and  on  the  other 
hand,  that  the  coercive  power  ("//_)  oi  ideo-eleBrics  may 
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vary  according  as  they  are  oppofed  to  the  motion  of  Theory  of 
particles  proper  to  vitreous  eleftricity,  or  to  th.e  motion  Eledricity. 
of  particles  proper  to  rejinous  eleftricity.  v        ' 

"  If,  for  inftancc,  the  air  of  the  atmofphere,  in  which 
eleftrical  phenomena  ufually  take  place,  has  an  incom- 
parobhj  greater  coercive  power  with  refpecl  to  the  re- 
finous eleflricity  than  it  has  to  the  vitreous,  it  would  be 
very  eafy  to  explain  the  experimeilts  that  we  have  quoted. 
In  this  cafe,  the  refinous  eleftricity,  becaufe  of  the  al- 
mofl:  infinite  reCftance  that  the  air  would  oppofe  to  the 
motion  of  its  particles,  might  be  regarded  as  inherent 
in  the  furface  of  the  bodies  ;  whence  it  follows,  that 
the  fame  circumftances  would  take  place,  as  if  the  body 
eleiSlrified  rejinoujly  had  the  property  of  exercifing  by 
iti'elf  an  attraftion  for  the  vitreous  or  pojitive  cledri- 
city  ;  a  property  which  bodies  in  the  negati\e  flate 
are  fuppofed  to  ha\'e,  according  to  the  theory  of 
Franklin. 

"  If  no^v,  the  coercive  power  that  we  have  fuppofed 
the  air  to  have  with  reipeft  to  the  refinous  eleCtricitv, 
could  diminifli  fo  as  to  become  equal  to  that  which  it  has 
with  relpeft  to  the  vitreous,  it  would  happen,  that  the 
figns  which  induce  us  to  regard  the  vitreous  elettricity 
as  pofitive,  and  the  refinous  as  negative,  would  difap- 
pear,  fo  that  all  the  phenomena  would  ieem  to  depend 
equally  on  the  aSion  of  the  two  fluids  that  would  be 
fubjeft  to  the  fame  law.  In  this  new  circumftance,  ive 
(hould  obferve  a  luminous  pencil  at  the  fummit  of  a 
pointed  conduftor  elcftrified  rejinoujly  or  negatively, 
and  when  an  electric  dil'charge  took  place,  the  vitreous 
and  refinous  electricities  would  appear  to  approach  each 
other. 

"  If,  under  thefe  circumftances,  the  coercive  power  of 
the  air  nith  refpect  to  the  vitreous  eleClricity,  (hould  in- 
creafe,  fo  as  in  its  turn  to  become  incomparably  greater 
than  what  it  had  with  refpeft  to  the  refinous  electricity, 
it  is  evident,  that  the  eleCtric  matter,  aCting  in  the  midlt 
of  fuch  a  fubltance,  would  produce  phenomena  exactly 
fimilar  to  thofe  with  which  ive  are  acquainted  ;  but,  in 
this  cafe,  the  vitreous  or  pofitive  eleClricity  Avould  per- 
fonn  the  olhce  of  the  reiinous  or  negative,  and  vice 
verfa,  and  they  would  mutually  exchange  figns.  A 
luminous  pencil  would  appear  at  a  point  electrified  ne- 
gatively or  refinoufly,  and  a  luminous  ftar  at  a  pofi- 
tive or  vitreoully  electrified  point ;  and  when  two 
conducting  bodies,  eleCtrified  difterently,  were  placed 
at  a  convenient  dillance,  all  the  eleCtric  matter  would 
appear  to  move  from   the  negative   body  towards  the 

pofitive  *."  «  Journ   dc 
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Fluid. 

Beeore  we  enter  on  a  theoretical  explanation  of  the  Nature  of 
phenomena  of  eleClricity,  it  will  not  be  improper  to  in-  the  elecflric 

quire  fl"''^- 


(g)  This  powder  fiiould  be  compofed  of  two  ||L(tances,  which,  by  their  mutual  frlClion  againit  each  other,  are 
capable  of  receiving  oppofite  eleCtrlcitics. 

(h)  By  coercive  power  our  author  underflands  that  which  ideo-eleClrics  or  corduClors  oppofe  to  the  motion  of  the 
particles  that  are  proper  to  each  of  the  two  fluids,  that,  according  to  this  hypothefis,  are  fuppofed  to  form  by  thth- 
^  union  the  eleBric  fluid. 
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Theory  of  quire  fomewhat  more   at   large  into  the  nature  of  that 

^ll^^^'fubdle  agent    which    we    have    diflinguillied    by    the 

name  of  the  electric  fluid,  and  to  notice  forae  of  the 

more  plaulible  opinions  that  have  been  hazarded  on  the 

fubjeii. 

One  of  the  firft  quellions  that  naturally  arifcs  from 
the  very  name  o^Jluid  is,  JVliat  proofs  have  wc  of  the 
materialilij  of  this  fioivcr  ? 

Bcfides  the  properties  of  attraftion  and  repulfion, 
which  are  properties  of  matter,  we  have  many  other  evi- 
dences that  are  very  perfuafive,  as  being  more  ditlinftly 
.  g  the  objects  of  our  fenfes. 
Proois  of  it?  1  •  J-'he  fpark.  that  appears  when  the  eleflric  power 
materiality,  pafles  fuddenly  through  the  air  or  any  other  refilling 
medium,  and  the  fnafi,  by  which  it  is  accompanied,  are 
ftrong  evidences  in  favour  of  the  materiality  of  the 
power,  by  which  they  ate  produced.  The  noife  of  the 
fpark.  is  occafioned  by  the  fudden  imprelTion  made  on 
the  air,  or  fome  other  elallic  fluid,  through  which  the 
fpark.  pafles.  When  the  air  is  confined  in  clofe  veffels, 
as  in  a  tube  above  water,  no  very  durable  effeft  is  in- 
deed produced  on  the  ivater  in  the  tube.  But  this  is 
owing  to  the  rapidity  with  which  the  e.xpanfion  and  fub- 
fequent  condenfation  take  place.  Again,  it  is  objefted, 
that  it  is  impollible  to  communicate  motion  to  a  very 
delicate  lever,  nicely  balanced,  by  throwing  on  it  any 
quantity  of  eledricity.  Some  pretend  to  have  done 
this  ;  but,  however,  the  impoflibility  of  doing  it  is  no 
argument  againft  the  materiality  of  the  eleftric  fluid  ; 
and  we  might  juft  as  nell  fay,  that  a  mulket  ball  is  not 
material,  becaufe  it  may  be  fired  through  a  paper  or  thin 
board  delicately  fufpended,  without  imparting  to  them 
any  part  of  its  motion. 

2.  The  light  and  heat  accompanying  the  fpark,  are 
proofs  of  the  materiality  of  the  eleftric  power.  Thefe 
are  chemical  phenomena ;  and  whether  we  confider  them 
as  effefts  of  the  fluid  as  a  fimple,  or  as  refulting  from  its 
decompofition,  we  conceive  that  they  prove  the  materi- 
ality of  the  eleftric  po^ver,  as  completely  as  the  materi- 
ality of  caloric  and  light  have  been  proved. 

We  are  aware   that  this   reafoning  will   not   fatisfy 
thofe  philofophers  who   deny  the   materiality  of  caloric 
and  light  ;  ^ve  know  that  much  ftrefs  is  laid  on  the  ex- 
periments of  Count  Rumford,   as  completely  iubvcrfive 
of  the  materiality  of  heat,   e.Kperiments  that  could  even 
dagger  the  opinion  of  a  Robifon.     Without  dcfiring  in 
tlie  ieart  to  detraft  from  the  merit  of  that  ingenious  and 
able  experimentalift,  for  ivhom  we  entertain  a  very  high 
efteem,  we  mull:  confefs,  that  we  do  not  confider  his  ex- 
periments as  warranting  the  conclufions   that  have  been 
dra'vvn  from  them,  and  we  are  ftill  difpofed  to  think  the 
materiality  of  caloric  and  light  as  fully  proved  as  can  be 
expefted,  with  refpeft  to  matter  that  is  not  abfolutely 
357         tangible. 
Elei5tricity        From  the   fimilarity  of  the   chemical  effefts   of  the 
fuppofed  to  eletlric  fluid  with  thofe   of  elementary  fire   or  caloric, 
K     I    ^it  ivas  long  ago  (as  we  have  fliewn  in  the   beginning  of 
j-ij  '  this  Part)  fuppofed,   that  they  were  the  fame,  and  this 

is  iHll  the  opinion  of  fom.e  elecflricians.  We  cannot  here 
pretend  to  enter  on  a  full  difcufiion  of  this  queftion,  but 
we  fhall  briefly  ftate  the  arguments  in  favour  of  the 
identity  of  caloric,  and  the  objeftions  that  we  have  to 
make  to  them. 

Eledricity  is  the  fam.e  with  caloric  (fay  the  advocates 
for  their  identity)  becaufe, 
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1 .  Both  produce  the  f imc  chemical  efficfls,  expanfion,  Tl'eor>-  of 
fluidity,  inflammation,  oxidation,  &c.  £Uflncity. 

2.  'i'hofc  bodies  tliat  arc  the  bell  conduftors  of  caloric, 
as  the  metals,  are  alfo  the  bell  conduclors  of  elec- 
tricity ;  and  glafs,  which  is  a  very  bad  conduilor  of 
caloric,  is  one  of  the  moll  perfeil;  non-coudutlors  of 
eicihicity-  ,,g 

To  the  firll  argument  for  their  identity,  we  fliaU  re- Argumentf 
ply  in  tile  words  of  M.  Berthollct,  ivho  once  confidercd  ij;ainft  this 
thcra  as  the  fame,  but  from  experiments  was  fatisiied  that '"''P"'*'"'"* 
their  efteds  ^vere  different. 

"  A  wire  of  platina  was  fubraitted  to  (hocks  which  were 
nearly  flrong  enough  to  effeft  its  combuftion  ;  and  to  be 
fatisfied  of  this,  a  Ihock  was  excited,  by  which  a  great 
part  of  the  wire  was  melted  and  difperfed  ;  afterwards 
the  Ihocks  employed  were  a  little  weaker,  and  im- 
mediately after  each,  the  wire  was  touched  to  judge  of 
the  temperature  it  had  acquired  :  a  heat  was  felt,  which 
was  diflipated  in  a  few  minutes,  and  which,  ut  the  ut- 
moft,  ^vas  ellimated  to  refcmble  that  of  the  boiling 
poirit  of  water.  If  eletlricity  liquefied  metals,  and 
brought  them  into  combullion  by  the  heat  it  excites,  the 
platina  wire  muft  after  a  fliock,  wliich  differed  but  little 
from  that  ^vhich  would  have  produced  its  difperfion  and 
its  combuftion,  have  approached  the  degree  of  tempera- 
ture which  occafions  its  liquefaction  :  Now  this  degree, 
which  is  the  moll  elevated  that  can  be  obtained,  would, 
according  to  the  valuation,  more  or  lefs  accurate,  of 
Wedgwood,  be  3  2277°  of  Fahreniieit. 

"  When  the  (hock  is  fufficiently  ftrong  to  deftroy  the 
aggregation  of  the  platina  wire,  it  begins  by  detaching 
moleculse  from  its  furface,  which  exhale  like  fmoke  ;  if 
It  is  ftrong  enough  to  produce  combullion,  the  remains 
of  the  wire  appear  to  be  torn  into  filaments. 

"  A  thermofcope  blackened  with  ink,  and  placed  in  the 
fteam  of  a  ftrong  define  Ipark,  only  experienced  a  dila- 
tation which  was  nearly  equal  to  one  degree  of  Reau- 
mur's thermometer,  and  this  flight  effeft  might  depend 
on  the  oxidation  of  the  iron  of  the  ink  ;  placed  bcfide 
the  current,  it  did  not  fhow  any  dilatation,  although  the 
air  was  neceffarily  affefted  by  the  eleftric  aftion  :  it  was 
the  lame  ^vhen  it  ivas  placed  in  contaft  with  a  metallic 
conductor,  ivhich  received  a  ftream  lefs  powerful  tiian  in 
the  preceding  experiments. 

"  A  cylinder  of  glafs  filled  with  air,  with  an  exciter  at 
each  of  its  extremities,  to  one  of  which  was  fixed  a  tube 
communicating  with  another  cylinder  filled  with  water, 
produced  an  impulfe  at  each  fliock,  v.hich  railed  the  wa- 
ter more  than  a  diameter  above  its  level,  but  its  effect 
was  inftantaneous. 

"  Thefe  experiments  feem  to  me  to  prove  that  eleftri- 
city  does  not  aft  on  fubllances,  and  on  their  combina- 
tions, by  an  elevation  of  lemperature,  but  by  a  dilata- 
tion which  fcparates  the  molecukc  of  bodies.  The  flight 
heat  obferved  in  the  platina  wire,  is  only  the  effeft  of 
the  compreffion  produced  by  the  molecula;  which  firll 
experience  the  eleftric  aftion,  or  which  experience  it 
in  a  greater  degree  j  it  muft,  therefore,  be  compared 
to  that  excited  by  percuffion  or  corapreflion. 

"  If  the  dilatation  was  the  effeft  of  Tieat,  that  ex- 
perienced by  a  gas,  in  the  experiment  related  above, 
would  not  have  been  inftantaneous ;  it  would  only  ha\e 
experienced  a  progrelTive  diminution  by  cooling,  as  when 
its  expanfion  is  owing  to  heat. 

"  In  the  experiment  by  ivhich  ammoniacal  gas  is  de- 
5   C   2  compofed. 
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y  oF  coir.pofed,  tVie  gas  undoubtedly  receives  the  eleclric  ac- 
■'X  tion,  and  neveitheleis  it  is  not  heated  ;  and  as  -foon  as 
i'~~'  the  decorapofition  is  finilhed,  its  volume  remains  un- 
changed, becaufc  the  eleftric  ailion  which  is  employed 
in  this  experiment,  is  not  iufficiently  energetic  to  caufe 
a  perceptible  dilatation.  No  fenlible  dilatation  is  pro- 
duced by  a  gas  in  a  llicck  which  is  not  very  llrong,  be- 
caufe  the  impulfe  not  being  gradual  like  the  expanfion 
arifing  from  caloric,  and  being  excited  inftantaneouily, 
the  refiftance  of  the  liquid  becomes  too  great,  and 
cannot  be  overcome  unlefs  the  dilatation  has  great 
energy. 

"An  experiment  of  Dieman  and  his  learned  aiTociates 
confirms  this  explanation  :  they  caufed  a  fliock  to  pafs 
through  lead  placed  in  a  veflel  filled  with  azotic  gas, 
v\hich  could  not  oxidate  it  ;  it  was  reduced  into  powder 
retaining  all  its  metallic  properties  :  If  it  had  ex- 
perienced a  liquefafllon  fimilar  to  the  aftion  of  heat, 
it  would  have  cooled  gradually,  and  would  have 
congealed  into  one,  or  at  leall  into  feveral  malTes. 

"  When  a  metal  is  fubmitted  to  the  eleftric  aftion,  the 
effefts  produced  immediately  by  the  eledricity  mull  be 
diftinguiftied  from  thofe  ivhich  are  owing  to  its  oxida- 
tion :  the  firft  are  limited  to  the  diminution  or  dellruc- 
tion  of  the  effeds  of  the  force  of  cohefion,  to  removing 
and  difperfing  the  molecuht  (if  by  this  a  little  heat  is 
difengacred,  it  is  only  owing  to  the  comprelTjon  fuftain- 
ed  by  fome  of  the  parts)  ;  but  thofe  uhich  are  occafion- 
ed  by  the  oxidation,  produce  a  high  degree  of  heat,  and 
then  the  efiefls  aflume  all  the  appearances  of  an  ordi- 
nary combuftion :  hence  it  arifes,  that  the  moil  oxidable 
metals  are  thofe  which  become  red  with  the  greatett  fa- 
cility, and  which  muft  fhew  the  properties  of  a  metal  li- 
quefied by  heat. 

"  Eleftricity  favours  this  oxidation  in  as  much  as  it 
diminilhes  the  force  of  cohefion  ;  it  is  thus  that  an  alkali 
renders  the  aftion  of  fulphur  on  oxygen  much  more 
powerful,  by  dellroying  the  force  of  cohefion  oppofed  to 
it,  and  that  a  metal  dlitolved  in  an  amalgam,  is  oxidated 
much  more  eafily  than  when  it  is  in  a  folid  ftate.  It  is 
only  by  deftroying  the  effefls  of  the  force  of  cohefion 
that  heat  itfelf  produces  the  oxidation  of  metals  ;  but 
the  expanfive  aftion  of  eleftricity  v^  ill  have  a  great  ad- 
vantage over  that  of  caloric,  becaufe  its  aftion  is  con- 
fined to  the  filid  which  it  encounters  in  its  courfe,  fo 
that  the  gas  itfelf  will  not  experience  a  dilatation  in  op- 
pofition  to  the  condenfation  which  accompanies  the 
combination  :  To  this  circumftance  may  be  applied 
what  is  obferved  in  the  aftion  of  hydrogen  gas,  which 
is  capable  of  completely  reducing  an  oxide  of  iron  placed 
in  the  focus  of  a  burning  glafs,  although  water,  whofe 
two  elements  receive  the  heat  equally,  is  decompofed  by 
*Niclol/(m'j  this  metal*." 

Jturn.Zm,  -pg  ^he  fecond  argument  we  iball  anfwer,  that  though 
vol.vm.  .^  ^T^^  inflance  of  metals  it  is  correft,  in  fo  far  as  that 
thefe  bodies  are  the  beft  conduftors,  both  of  caloric  and 
eleiSricity,  there  are  however,  bodies  that  condufl  calo- 
ric very  well,  but  either  do  not  cundud  eledlricity,  or 
do  it  very  imperfeftly. 

Even  in  the  cafe  of  metallic  bodies,  fo  far  as  can  be 
Inferred  from  the  imperfefl  experiments  that  have  been 
made  on  their  comparative  conducing  power,  it  Ihould 
appear  that  the  order  of  their  conducing  power,  ^^■ith 
refpeft  to  caloric,  is  not  the  fame  as  that  with  refpeft  to 
cleft  ricitv. 


Farther,  caloric  takes  fome  time  to  pafs  through  the  Tti-oi y  of 
bell  conductors,  while  the  eleflric  fluid  pervades  the^''-"'^^''""y- 
longed  with  inconceivable  velocity.  ■  ' 

Again,  if  eleftricity  were  the  fame  with  caloric,  they 
ftiould  mutually  produce  the  fame  effects,  and  fliould 
exift  fimultaneoully.  But  this  is  by  no  means  the  cafe  ; 
a  body  may  be  llrongly  eleflrificd  without  being  fenfi- 
bly  iucreafed  in  temperature,  and  fo  far  is  heat  from 
producing  eleflricity  (except  in  a  few  inftances),  that 
where  the  former  is  preent  in  any  confiderable  degree, 
the  latter  is  deftroyed. 

Lartly,  the  mode  in  which  eleftricity  and  caloric  pafs 
along  conduflors  is,  we  think  difterent.  Caloric  feems 
undoubtedly  to  penetrate  \\\i\x  fubJJance,  while  eleftrici- 
ty  appears  not  to  extend  beyond  the  furface,  except  it 
meet  with  fome  rrfifiance.  The  following  experiment 
is  ufually  adduced  to  prove  that  eleftricity  pei-vades  the 
fubftance  of  conduflors. 

Take  a  wire  of  any  kind  of  metal,  and  cover  part  wif^tLr 
of  it  with  fome  eletlric  fubftance,    as    rofin,    fealing-the  elecflric 
wax,    &c.    then  difcharge  a   jar    through    it,    and  it  fluid  per- 
will    be    found    that    it    conducts    as  well  as  without  ™'^"  ''^^   , 
the  eleftric   coating.     This,  fays  Mr  Cavallo,  pro^'^s  ^'^^^1^^^^.° 
that  the  eleftric   matter  pafles  through   the   fubftance 
of   the    metal,    and    not    over    its    furface.      A  wire, 
adds  he,  continued  through   a  vacuum,  is   alfo  a   con- 
vincing proof  of  the  truth  of  this  affertion.     Even  here, 
hoAvever,  the  proof,  if  impartially  confidered,  vdll  be 
found  very  defetlive.      It  is  a  fad    agreed   upon  by  all 
philofophers,  that   bodies  ivhich   to   us  are    apparently 
in  contaft,  do  neverthelefs  require   a  very  confiderable 
degree  of  force  to  make  them  aftually  touch   one  ano- 
ther.    Dr  Priertley  found  that  a  weight    of  fix  pounds 
was  neceffary  to  prefs   20  fhillings  into  clofe  contaft, 
when  lying  upon   one   another   on  a  table.     A  much 
greater  weight  was  neceffary  to  bring  the  links  of  a 
chain  into  contafl  with  each  other.     It  cannot  be  at 
all  incredible,  therefore,  that  a  wire,  though  covered 
with  fealing-wax  or  rofin,  (hould  ftill  remain  at  fome 
little  diftance  from  the  fubftance  which  covers  it. 

M.  Coulomb  proves  that  in  an  overcharged  condufl- 
ing  body,  the  fluid  does  not  penetrate  into  its  fub- 
ftance, but  diflufes  itfelf  merely  over  the  furface. 

By  means  of  a  very  delicate  eleftrofcope,  he  examin- 
ed pits  made  in  a  condufting  body  of  various  depths, 
and  found  that  in  the  flialloweft  of  them  there  was  no 
fenfible  eleiflricity  ;  whence  he  naturally  draws  the  con- 
clufion,  that  the  eleftricity  in  fuch  bodies  does  not  ex- 
tend beyond  the  furface.  The  reader  may  fee  a  defcrip- 
tion  of  the  eleftrofcope  employed,  and  a  detail  of  the 
experiments  in  the  Memoirs  of  the  French  Academy 
for  1786,  p.  72,  or  Xht  Journal  de  Phyjique,  vol.  ii.  (of 
the  feries  by  Delametherie),  p.  236. 

Dr  Robifon  repeated  Coulomb's  experiments  with  the 
fame  refults.  .,50 

Another  opinion  that  has  been  maintained   with   re-Elertricitj; 
fpeft  to  eleft ricity,  is  that  it  is  the  fame  with  light.  The  cliffi;vs  frooa 
jprincipal  argument   for  the   identity  of  eleftricity  and  ''S'''- 
light  feems  to  be  that  bodies  are  impregnated  with  the 
latter  by  means  of  the  former,   and   Indeed  that   light 
commonly  appears  when  the  eleftric  fluid  paffes  in  any 
quantity  from  one  body  to  another. 

Another  rcafon  given  for  their  identity,  is,  that  both 
move  with  inconceivable  velocity. 

A  ftrong  argument  againft  the  identity  of  light  and 

eleftiicity, 
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Tlicory  of  eleftricity,  Is  that  the  former  pnfles  through  glafs  and 
Elcfliicity.  other  traiifparent   eletlrics,  which   feem   to   be   impcr- 
meable  to  the  eledlric  riuid. 

As  to  the  hnpregnation  of  opaque   bodies  with  light 

by  means  of  electricity,  this  is  the  elTcrt  of  ciiemical  dc- 

corapoiition,  as  will  prefently  appear,  and  is  really  pro- 

.^j         duced  by  hght  itfelf. 

Elertric  What   has   been   now  faid  is,  wt  think,  fuHicient  to 

(Uml  prob.i- prove,  that  the  electric  flaid  is  neither  caloric  nor  light. 

biy  a  com-  g^J  ^J^g  appearance  of  caloric  and  light,  in  many  cales, 

pouni .         fhe^^-s  that  there  is  an  intimate  conneclion  between  them 

and  the  eleftric  fluid.      In  Ihort,  they  feem  to  form  part 

of  its  compofition;  and  we  are  inclined  to  confider  it  as 

a  compound,  containing  caloric  and  light,  and  probably 

fome  peculiar   conllituent,  to  which  we  give  the  name 

of  eleclricity.     This  opinion  is  not  new  •■,  it  was  the  hy- 

pothelis   of  Mr   James    RulTel,  who   filled  the  natural 

philofophy    chair    at    Edinburgh,    above    thirty    years 

Hypothefis  Mr  RulTel  confidcred  the  eleftric  fluid  as  a  compound 
of  Proteflbr  of  feveral  others,  containing  particularly  elementary 
fire,  from  \vhich  it  derived  its  great  elafticity  or  power 
of  repulfion.  The  elafticity  of  the  electric  fluid  he  fup- 
pofed  to  differ  from  that  of  air,  in  atting  at  a  diftance  ; 
whereas  the  action  of  the  air  is  only  on  adjoining  par- 
ticles. Hence  bodies  that  contain  more  eleClric  fluid 
than  the  fpaces  around  them,  have  a  tendency  to  re- 
pel each  other. 

Mr  RulTel  confidered  the  charafteriftic  ingredient  of 
the  compoimd,  i.  e.  the  eleftricity,  as  united  to  the 
other  conllituents  by  chemical  athnity,  or,  as  it 
was  then  called,  EleHive  AttraBioii.  This  attraction 
a£ts  at  all  diftances,  but  not  exaiStly  according  to  the 
fame  law,  as  the  repulfive  power  of  the  elalHc  fluid  •, 
and  in  general,  while  in  this  ftate  of  compofition,  coun- 
terafts  the  repulfion  of  the  electric  particles.  Again, 
the  eledlricity  attracts  the  particles  of  other  bodies,  but 
with  different  degrees  of  affinity.  Non-eleftrics  or 
condudors  are  attrafted  by  it  at  all  diftances,  but  elec- 
trics only  at  very  fmall  and  imperceptible  diftances, 
and  at  fuch  ditlances  only  its  own  particles  attraft  each 
other. 

Hence  this  compound  tiuid  repels  its  own  particles  at 
all  confiderable  diilances,  but  attracts  them  when  very 
near.  It  alfo  attrafts  conductors  at  all  dilfances,  but 
eleftrics  only  when  very  near.  The  appearances  of 
light  and  heat  were  confidered  by  Mr  Ruflel  as  proofs 
of  a  partial  decompofition,  and  as  evincing  the  prefence 
of  elementary  iire  :  the  peculiar  odour  of  the  electric 
fpark,  and  the  effeCf  produced  in  certain  inftances  on 
the  organ  of  tafte,  were  alfo  regarded  as  proofs  of  chemi- 
cal decompofition,  and  of  the  compound  nature  of  the 
eleftric  fluid. 

Again,  conducing  bodies  containing  eleflric  ftuid, 
if  forced  very  near,  attraft  each  other  ;  otherwile 
they  repel  each  other.  Electrics  contain  the  eleflrie 
fluid  in  confequence  of  the  eleflricity  exifting  in  the 
compound ;  a  part  of  this  muff  be  attached  to  the  furface 
of  the  eleftric,  but  not  in  its  elaftic  ftate,  fince  when 
brought  fo  near  as  to  be  attrafled,  its  particles  are  fub- 
jefled  to  their  own  mutual  aftion,  and  hence  the  re- 
pulfion occafioned  by  its  combination  with  the  other  in- 
gredient of  the  fluid  is  overcome  by  the  redoubled  at- 
traflion ;  the  eleCtric  fluid  is  thus  partially  decompofed, 
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and  the  eleftricity  attaches  itfelf  to  the  furface  of  the  Theory  of 
eleClric.     Thus  the  ele:lric   fluid   may   appear  in  twol^*'^'^^''"^''y; 
ftates  ;  elnlfic  when  entire,  and   unelallic  when  partial-         ' 
ly  decompofed. 

The  electricity  may  be  rendered  unelaftic  in  feveral 
ways,  as  by  friction,  by  which  the  electric  fluid  con- 
tained in  the  air  is  forced  into  cloler  contail,  thus  pro- 
ducing a  decomjiofition  of  the  fluid,  and  caufing  its 
electricity  to  unite  with  the  furface  of  the  rubbed  body. 
This  operation  may  be  compared  to  the  forcible  wet- 
ting of  a  dry  fponge,  or  of  ibme  powder,  as  that  of  the 
puff  hall,  v.hich,  when  dry,  do  not  eafily  imbibe  moil- 
turc  ;  but  ^vhen  ^vetted  by  mechanical  coBiprcIfion,  re- 
tain it  very  forcibly.  The  eleCtricity  unites  with  bo- 
dies in  this  way  during  feveral  operations  of  nature,  as 
iw  the  melting  and  cooling  ot  lome  fubilanccs  in  con- 
taCf  with  eloitrics  ;  and  it  may  be  thus  forcibly  united 
to  the  furface  of  eleitrics  by  means  of  metallic  coatings, 
into  ivliich  the  fluid  is  forced  by  the  fkilful  manage- 
ment of  its  mutual  re])ulfions.  Tliis  operation,  again, 
was  compared  by  Mr  RufTel  to  the  condenlation  of  the 
moiflure  of  humid  air  on  a  cold  pane  of  glafs;  and  the 
evacuation  of  fluids  from  the  other  fide  of  the  coated 
pane  he  compared  to  the  evaporation  of  the  moifture 
from  the  other  fide  of  the  cold  pane,  in  confequence 
of  the  heat  that  was  extricated  from  the  condenfed  va- 
pour. 

The  analogy  that  exills  between  electricity  and  ca  • 
loric,  has  induced  fome  to  apply  to  the  former  the 
doCtrine  of  capacity,  fo  ingenioufly  applied  to  caloric 
by  Dr  Crawford.  This  doCtrine  feems  to  be  one  of 
the  fundamental  principles  of  Mr  Wilkinfon's  theory 
of  eleCf  ricity  ;  the  lubftance  of  which  is  contained  in 
the  following  extract.  ,^^ 

"  From  fome  experiments,   I  am  induced  to  fuppofe,Mr  Wiikin- 
that  eleClricity  is  univerfally  difFufed,  but  not   equally  ;  *""*^  liypo- 
that  thofe  bodies  are  the  belt  conductors  which  contain       '** 
the   greateft   quantity,  and   thofe  the  bett  non-conduc- 
tors ivhich  contain  the  lealt. — Thus  metallic  bodies  are 
the  belt  conductors  ;  all  fluids,  except  air  and  oil,  are 
alfo  conductors.     The  difpofition  in  the  body  to  retain 
electricity  may  be  termed  its  capacity. 

When  conducting  bodies  undergo  any  change,  if  by 
fuch  change  their  capacities  become  altered,  then  figus 
of  electricity  are  evinced. 

If  the  change  fliould  be  of  fuch  a  nature,  that  their 
capacity  for  ele.!:tricity  becomes  increafed,  the  fubftance 
will  be  in  a  ftate  of  abitraCling  it  from  furrounding 
bodies,  and  therefore  will  evince  negative  figns ;  the 
fame  as  frigorific  mixtures  produce  negative  figns  of 
heat. 

If,  in  the  cl  ange  it  undergoes,  the  capacity  of  the 
fubitance  for  cleClricity  is  diminifhed,  it  gives  out  a 
portion  of  its  natural  quantity,  and  evinces  pofitive 
figns,  or  a  ftate  of  fuperabundance. 

When  any  fubftance,  in  the  change  it  undergoes, 
gives  out  eleClricity,  it  becomes  proportionally  dimi- 
niflied  in  its  conduCling  poivers ;  fo,  on  the  contrary,' 
when  it  acquires  an  increale,  it  increafes  alfo  its  powers 
as  a  conductor. 

Thus  a  metallic  fubftance,  which  is  a  good  con- 
ductor, when  oxidated  is  a  very  imperfeCt  one.  In 
the  change  from  its  reguline  ftate  to  a  calx,  eleClricity 
is  given  out. 


This 
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This  capacity  for  electricity  is  not  regulated  by  any 
known  la^vs,  (iich  as  the  denfities  or  the  fpecific  gravi- 
ties of  the  bodies. 

In  many  fubftances,  the  conducting  power-  feems  to 
depend  on  the  addition  of  other  principles  •,  thus  wood, 
wiien  a  conduftor,  is  fo  in  confequence  of  the  moillure 
it  contains  ;  when  deprived  of  it  by  drying,  it  refills 
the  palVaCTe  of  electricity. 

What  this  peculiar  change  may  be,  is  difficult  to 
conceive  ;  but  when  eleftric  bodies  become  partial 
conduflors,  it  feems  to  be  effected  by  the  agency  of 
heat. 

When  the  preffing  aftion  is  very  confiderable,  as  in 
the  cafS^f  metallic  bodies,  great  quantities  of  heat  are 
extricated.  Thus  a  nail,  when  itruck  \-iolently,  foon 
exhibits  ligns  of  confiderable  ivarmth  j  the  caloric  in- 
fufed  in  its  interftices  is  exuded  on  the  furface,  in  con- 
fequence of  the  approximation  of  the  conllituent  par- 
ticles of  the  iron. 

Whether  the  caloric  diffufed  in  the  interftices,  or 
combined  inth  the  body,  is  given  out  by  prelTure,  is  a 
fafl  difficult  to  determine.  Thole  fubltances  which  are 
non-conductors,  and  confequently  capable,  from  ex- 
citation, of  giving  out  figns  of  eleflricity,  do  not  all  of 
them  lofe  their  power,  ivhcn  freed  from  the  rubbing 
aSion.  Thofe  Dodies  which  are  ufually  termed  refin- 
ous,  continue  for  a  certain  fpace  of  time  in  their  con- 
du<51ing  ftate,  until  they  are  equalized  with  the  fur- 
rounding  air  ;  and,  continuing  in  a  difpofition  to  ab- 
ftra6t  eleflricity  from  furrounding  bodies,  will  there- 
fore evince  negative  figns  (/)". 

The  do(?trine  of  bodies  having  different  capacities 
for  eleflricity  was  ingenioufly  employed  by  Mr  G. 
Morgan  to  account  for  the  effects  produced  on  eleflrics 
by  friftion. 

"  If  (lays  he)  we  admit  the  corporeal  nature  of  that 
which  is  hence  with  accuracy  called  the  eledtric  fluid, 
let  us  attend  to  the  neceffary  confequences  of  what  we 
admit  : — iff.  That  the  eleftric  fluid,  like  all  other  cor- 
poreal fubltances,  is  capable  of  attracting,  and  of  being 
attracted.  2d.  That  in  confequence  of  this  capacity, 
it  enters  into  an  union  with  other  bodies,  and  that  as 
the  nature  of  the  fubltances  to  which  it  is  united  may 
vary,  fo  the  degree  of  force  by  ivliich  it  is  united  may 
ffiow  an  equal  variety.  3d.  That  when  the  eleCtric 
fluid  is  feparated  from  any  body,  this  feparation  mufl 
be  the  effeft  of  leffening  the  force  by  which  it  was 
united  to  that  body,  and  thus  giving  the  attractive 
force  of  another  body  the  fuperiority ;  or  it  muft  be  the  ef- 
feft  of  very  much  increafing  the  force  of  the  third  bo- 
dy, and  thus  deftroying  the  equilibrium. 

Suppofe  that  any  body,  A,  (hould  be  capable  of  unit- 
ing to  itfelf,  or  fuppofe  the  law  of  its  conititution  were 
fuch  as  to  admit  of  its  attacliing,  fifty  particles  gf  the 
eleCtric  fluid  to   itfelf,  \vhen  near   or  in   contaCt  with 


another  body,  B,  which  likewife  has  an  attraCUon  to  Tlieory  of 
thofe  particles  ;  now,  in  cafe  any  fuch  change  (hould  Elcdricity. 
take  place   as   ^vould   add   twenty  particles  to  B,  and  » 

leave  thirty  only  in  A,  this  change,  it  is  evident,  muft 
proceed  either  from  a  dimiimtion  of  A's  attracting 
force,  or  from  an  adequate  increafe  of  force  in  B. 
Having  deduced,  from  the  corporeal  nature  of  the  elec- 
tric fluid,  fuch  confequences  as  fliow  that  when  it  is  fe- 
parated from  «  body,  it  muft  proceed  from  a  diminu- 
tion of  attractive  force  in  the  body  tliat  yields,  or  an 
increafe  of  the  fame  force  in  the  body  that  takes  ;  let 
us  now  examine  how  fvlCtion  is  likely  to  be  the  caufe 
of  fuch  changes. 

By  attending  to  the  nature  of  friCtion,  we  fliall  find 
it  to  be  nothing  more  than  a  fuccelfion  of  preffure  or 
contacts  of  the  different  pans  of  different  fubltances 
againft  each  other  :  and  the  queltion  in  the  prefent 
cafe  is  this  ; — whether  contact  is  neceffarily  attended 
with  a  change  of  attractive  force  in  the  different  fub- 
ltances which  are  brought  together  ?  or  Avhether  the 
clofe  union  of  a  particle  of  filk,  hair,  leather,  &c.  to 
a  particle  of  glafs,  may  be  attended  with  a  change  of 
capacity  in  thofe  bodies  to  retain  the  eleCtric  fluid  ? — 
If  this  queltion  be  admitted,  I  think  the  particular 
mode  in  ^vliich  friCtion  operates  is  eafily  difcovered. 

Briefly  my  idea  of  the  manner  in  which  friCtion  ope- 
rates, is  this  :  ivhen  two  eleCtrics  are  preffed  clofely  to- 
gether, while  they  continue  together,  they  become  ca- 
pable of  taking  more,  or  retaining  lels  ;  and  if  this  be 
allowed,  I  think  the  various  appearances  of  bodies  in  a 
fl:ate  of  excitation  are  eafily  accounted  for. 

However,  it  may  be  alked,  if  the  change  produced 
in  the  furfaces  of  two  bodies  be  the  effeCt  merely  of 
bringing  the  bodies  nearer  together ;  why  does  not 
contaCl  alone  produce  the  fame  effeCt  ?  I  muft  anfwer, 
that  the  feveral  inftances  of  fpontaneous  eleCtricity  enu- 
merated by  Wilcke,  ^pinus,  and  others,  appear  to 
me  to  be  fo  many  evidences  of  the  preceding  theory. 
In  thefe  inftances  we  fee  the  excitation  of  lurfaces 
take  place  in  fuch  circumftances  as  will  not  rationally 
admit  of  any  other  caufe  than  fimple  contaCt. 

It  is  evident,  I  think,  that  contaCt  alone  is  adequate 
to  the  production  of  eleCtricity.  I  would  add,  that  in 
the  only  cafe  where  contaCt  may  be  ajjplied  moft  com- 
pletely, eleCtricity  is  produced  in  a  moft  remarkable 
degree. — By  Bennet's  new  eleCtrolcope,  we  find  that 
the  flighteft  evaporation  (which  is  certainly  the  union 
of  watery  with  aerial  .particles)  produces  immediate  figns 
of  eleCtricity.  How  rationally  all  the  eleCtrical  appear- 
ances of  our  atmofphere  may  be  afcribed  to  the  fame 
fource,  will  be  lliown  more  fully  hereafter. 

Before  I  quit  this  fubjeCt,  I  would  explain  to  you 
the  reafons  why,  in  many  cafes,  agreeably  to  the  pre- 
ceding hvpothefis,  friCtion  is  neceffarily  much  more 
powerful  in  its  effeCts  than  preffure. 

Suppofe 


(/)  Mr  Coulomb  endeavours  to  prove  that  the  eleCtric  fluid  is  not  diftributed  among  conducting  bodies  in  con- 
taCl by  chemical  affinity,  but  merely  by  its  repulfive  motion. 

When  two  bodies,  equal  and  fimilar,  placed  in  contaCt,  are  tolerably  perfeCt  conductors,  fuch  as  the  metals,  the 
eleCtricity  communicated  from  one  to  the  other  is  in  an  inftant  divided  equally  between  them  ;  but  when  one  of 
the  bodies  is  an  imperfeCl  conduClor,  as  a  plain  of  paper,  it  will  take  fome  time  before  the  paper  receives  the  half 
of  the  eleCtricity  of  the  -metal.  In  all  cafes,  hoivever,  the  eleCtricity  is  equally  divided.  Vid.  Mem.  de  I'ylcad. 
Roif.  de  Paris,  pour  1786.  p.  69. 
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Theory  cf      Suppofe   A  to  be   a   particle  of  filk,  brought  into 
Elefl:  c.ty  contaft  with  a  particle  of  glafs,  which  I  call  B  ;  by  the 
'  increafe  of  attradiioii   confequent   upon  the  union,  the 

combined  bodies  become  capable  of  altrafting  a  por- 
tion of  the  fluid,  which  I  fay,  is  equal  to  five.  Now 
A  is  no  fooner  feparated  from  B,  than  another  particle 
of  filk  comes  in  contaft,  and  produces  a  fimilar  effccl. 
The  portion  accumulated  is  now  ten.  A  third  comes 
into  fucceflive  contaA  with  B,  and  adds  to  the  acciunu- 
lation  ;  and  while  the  rubbing  goes  on,  a  feries  of  fuc- 
ceflive effefls  is  produced  by  a  leries  of  lucceflive  unions 
and  feparations ;  for  A  is  no  fooner  feparated  from  B, 
than  it  is  brought  into  that  ftate  rn  ^vhich  it  was  be- 
fore the  union,  and  conlequently  difpofed  to  part  with 
what  it  gained  by  the  union.  Now  if  you  fuppofe  A 
and  B,  iuftead  of  being  Angle  particles,  to  be  liirfaces, 
all  of  whofe  parts  operate  at  the  lame  time,  you  may 
eafily  perceive  how  the  eft'edl  would  be  increafed. 

In  the  preceding  cafe,  I  defcribed  the  capacity  of 
A  and  B  to  be  enlarged  by  their  union.  It  it  had 
been  leflened,  the  fubfequent  effe61s  ^vould  have  been 
fuflicient  ;  for,  in  fuch  a  cafe,  after  the  diiTolution  of 
their  contaft,  they  would  be  difpofed  to  receive  or  rcr 
take  what  they  had  loll;  by  their  union.  But  I  will 
fpeculate  no  longer  on  the  confequences  of  friition,  as 
elucidated  from  the  fuppofed  corporeal  nature  of  the 
eleftric  fluid,  and  from  the  changes  fuppoled  to  talfe 
place  on  the  attradlive  force  of  different  bodies  when 
brought  into  very  dole  contaft  with  each  other*." 
Sig.  Brugnatelli,  from  the  chemical  properties  of  the 
fuppole!.  the  electric  fluid,  and,  from  fcveral  experiments  which  he 
eleCtric  j^gj  made  upon  the  fubjeft,  concludes  that  it  (hould  be 
ranked  among  the  acids.  This  fluid,  fays  he,  red- 
dens the  tiniElure  of  turnfole,  vvhich  as  the  fluid  difli- 
pates  returns  again  to  a  blue  colour  ;  it  penetrates  the 
metals,  oxidates  them,  and  produces  hydrogen  gas. 
In  fine,  it  poffeffes  all  the  properties  of  an  acid.  He 
therefore  denominates  it  the  cleBrlc  or  oxi-el'c£lric  acid, 
and  of  courfe  the  falts  which  are  formed  by  its  combi- 
nation with  falifiable  bafes,  are  called  elecfrats.  On 
fome  of  thefe  he  makes  the  following  obfervations. 

1.  The  eleBral  of  gold  is  formed  of  fmall,  brilliant, 
and  tranfparcnt  points. 

2.  Tlie  eleBrat  of  filver  confifts  of  fmall  prifmatic 
cryftals,  terminated  by  fix-fided  pyramids,  which  are 
limpid  and  tranfparent,  and  ftrongly  reflect  the  light. 
They  are  taftelefs  and  infoluble  in  water. 

3.  The  eleclrat  of  copper  confiils  of  cubical  tranfpa- 
rent cryftals,  which  diffolve  in  the  jacid  with  effervs'"- 
cence.     The  cryftals  are  of  a  beautiful  green  colour. 

4.  The  eleclrat  of  iron  is  of  a  reddilh  yellow  colour, 
and  opaque. 

5.  The  eleclrat  of  zinc  is  opaque,  and  of  a  grayilh 
coloui". 

The  eleclrlc  acid,  according  to  this  author,  is  not  de- 
compofed,  when  it  oxidates  tlie  metals,  but  the  oxygen 
required  for  their  oxidation,  is  derived  from  the  water 
employed  in  his  experiments. 

Having  thus  confidered  pretty  fully  the  chemical  na- 
ture of  the  eleftric  fluid,  wc  Ihall  return  to  its  mechani- 
cal properties,  and  endeavour  to  alcertain  the  law  by 
which  its  particles  aft  on  each  other,  and  ho\v  it  is 
dirtributed  in  bodies  of  various  figures,  and  in  various 
relations. 

It  was  long  a  defideratum   among  eleflricians  to  dil- 
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cover  the  law  of  adion  according  to  which  the  particles  Thwry  of 
of  the  eleftric  fluid  attract  and  repel  each  other,  yt-  [-''•'^^''"^"y- 
pinus,  wc   have   fecn,  ftates  no  other  i.nv  than  tliat  the  ' 

action  decreafes  according  as  the  dillance  increafcs. 
Mr  Cavciidifli  fufpcfted,  but  did  not  prove  cither  by 
dcmonftration  or  experiment,  tliat  the  aHion  of  clcflri- 
city  was,  like  that  of  gravitation,  inveriiily  as  the  fquare 
of  the  dilhmce. 

Lord  Stanhope  attempted  to  prove  that  this  was  the 
law  of  clcftric  aflion,  both  experimcnt.dly  and  mathe- 
matically, and  concluded  from  the  refutt  of  botii  his 
experinicuts  and  rcofoning,  that  the  fuppofilion  was  juft. 
But  Dr  Robifon  did  not  coufider  the  experiment  of 
Lord  Stanhope,  as  fulficiently  accurate,  or  (ulliciently 
detailed,  to  warrant  the  conclufions  that  his  Lordlhip  *  Mahon't 
had  drawn  *.  Princiflci 

That  eminent  philofopher,  nearly  40  years  aeo,  made  "-f  ^"^'''- 
a  let  01  expenmeuts  lor  alcertainmg  this  law,  and  they  j^-'^      j 
were  attended   with   refults   firailar   to   thofe   of  Lord  yi. 
Stanhope.  367 

Dr  Robifon 's  experiments  were  made  with  the   aflif- Afccrtamcd 

tance  of  his  excellent  ele<Slrometer,  ^vhich  wc  have  de-  f^'J'^'I'"^,,' 
,     .,         .  „  .'    ,  ,  .    .    „  tally  by  Dr 

Icribed  m  N    206.      1  he  mode  ox  uling  this  mltrument  Robifon. 
is  as  follows. 

The  body  ivhofe  eleclricity  is  to  be  examined  is  con- 
nedled  with  the  eleclrometer  by  a  wire,  the  end  of 
which  is  inferted  into  the  iiole  at  F,  and  made  to  touch 
the  end  of  the  needle.  Now  the  index  is  to  be  turned 
to  the  right  by  the  handle  I,  till  it  come  to  90.  In 
this  pofition  LA,  and  conlequently  CB,  is  horizontal ; 
and  the  moveable  ball  B  rells  on  A  and  mo^^es  w'nh. 
it.  The  balls  being  now  eleflrified,  the  handle  is  turn- 
ed back  till  the  index  arrive  at  o,  from  which  it  fet 
eut.  If  during  this  motion  the  balls  be  noticed,  it  will 
be  found  that  in  fome  pofition  of  the  index, they  will 
feparate.  Bring  them  again  together,  and  again  fepa- 
rate  them,  till  the  exaiSl  point  of  feparatlon  be  afcer- 
tained.  This  will  give  their  repulfion  when  in  contaft, 
or  at  the  diftance  of  their  centres.  Then  turn  the  in- 
dex ftill  more  to  the  vertical  pofition,  and  the  balls 
will  feparate  Hill  more.  Let  an  affiftant  now  move  the 
long  index  till  it  become  parallel  to  the  ftalk  of  the 
electrometer,  which  will  be  known  by  its  hiding  the  lat- 
ter from  his  view.  If  tke  ftalk  be  poifed,  by  laying  a 
weiglit  of  fome  grains  on  the  cork  ball  D,  till  the  ftalk 
become  horizontal  and  nicely  balanced,  wc  know  exatlly 
the  weight  that  denotes  the  degree  ot  repulfion  that  vnW 
caufe  the  balls  to  feparate  when  in  the  horizontal  pofi- 
tion, by  computing  for  the  proportional  lengths  of  BC 
and  DC.  Then,  by  a  very  fimple  computation,  we 
(hall  find  the  weight  denoting  the  degree  of  repulfion 
witli  which  they  feparate  in  any  oblique  pofition  of  the 
ftalk,  and  again,  by  the  refolution  of  forces,  we  find 
the  degree  of  repulfion  with  which  the  balls  feparate 
when  AL  is  oblique,  and  BC  makes  with  it  any  given 
angle. 

The  intention  of  Dr  Roblfon's  experiments  was  to 
afcertain  the  law  of  repulfion  of  \.\\o  fmall  fphcrcs,  a? 
whatever  was  the  law  of  diftribution  of  the  particles 
in  a  fphere,  which  we  ihall  confider  prefentlv,  the  ge- 
neral at'tion  of  its  particles  on  thofe  of  another  fpberw- 
will  not  differ  materially  from  the  law  of  aftion  be- 
tween two  particles,  if  the  fpheres  are  very  fmall  i.i- 
proportion  to  their  diftance. 

TJtc   refuh   of  the  experiments  was  that  the  mutual 
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Theory  cf  repubion  of  two  finail   fpheres 

Electricity,  tively  or  negatively,   was   very  nearly  inverfely  3s  the 

'  fquare    of  the    dillance    of  their    centres,    or   a   little 

greater.    Thus,  if  we  exprefs  the  dillance  by  x,  the  law 

of  repuliion  was   as  nearly  as  podible       ^^  .     One  of 

the  balls  being  much  larger  than  the  other  appeared  to 
caufe  no  difference  in  the  refults. 

Repeating  the  experiment  with  balls  eleiElrified  op- 
pofitely,  and  which  of  courfe  attrafted  each  other,  the 
refulvs  obtained  were  not  quite  fo  regular ;  but  the  ge- 
neral refult  tvas  a  de\'iation  from  the  above  law  rather 
lefs  than  in  the  preceding  cafe,  this  being  in  defed, 
while  that  was  in  excefs. 

Sir  Ifaac  Newton  has  demonftrated,  {Princip.  lib.  i. 
pr.  74.)  that  if  particles  of  matter  aft  on  each  other 
with  a  force  in  the  inverfe  duplicate  ratio  of  the  di- 
ftances,  fpheres  compofed  of  fuch  particles  and  of  equal 
denfity  at  equal  dillances,  ivill  aft  on  each  other  ac- 
cording to  the  fame  law.  He  has  demonllrated  that 
the  fame  holds  in  the  cafe  of  hoUoiv  fpherical  fhells, 
and  that  thefe  aft  on  each  other  in  the  fame  manner  as 
if  all  their  matter  were  crowded  into  their  centres ;  and 
he  has  farther  demonftrated,  that  if  the  law  of  aftion 
between  the  particles  be  different  from  what  has  been 
ftated,  the  aftion  of  fpheres  or  fpherical  fliells  will  alfo 
be  different. 

M.  Coulomb  of  the  French  academy  made  a  num- 
ber of  moft  valuable  experim:nts  for  the  purpofe  of  af- 
certaining  this  point,  and  obtained  the  fame  refults. 

This  dirtinguiflied  academician  has  publilhed  in  the 
memoirs  of  the  Royal  Academy  at  Paris  for  1784, 
1785,  1786,  and  1787,  papers  which  rank  him  very 
high  among  thofe  who  have  contributed  to  advance  the 
fcience  of  eleftricity. 

In  the  Memoirs  for  1 785  appeared  the  papers  that 
contain  the  experiments  by  ^vhich  he  proved  the  laiv  of 
eleftric  aftion.  Thefe  we  cannot  here  pretend  to  de- 
tail, but  the  refult  is  highly  fatisfaftory.  They  were 
made  with  the  affiftance  of  a  very  delicate  eleftrometer, 
the  conftruftion  of  which  we  fhall  defcribe  under  the 
article  Elfxtrometer. 

The  reader  may  fatisfy  himfelf  very  nearly  of  the 
mating  .  x-  truth  of  this  law  by  the  follo^ving  fimple  experiment, 
periment.  ^^  g  j^^^,  Js  the  convex  extremity  of  an  excited 
furface.  BC  is  a  metallic  rod,  delicately  fufpended  on 
the  point  E,  CF  is  defigned  to  contain  any  weight 
ivhich  may  be  applied  to  the  extremity  of  the  rod. 
The  apparatus  fhould  be  as  light  as  pofTible,  and  is  beft 
made  of  reed  and  cork  covered  with  tinfoil. 

WHiile  the  furface  A  is  in  an  excited  ftate,  B  is 
brought  within  a  certain  diftance  of  it,  and  the  weight 
moved  by  its  influence  is  carefully  obferved.  A  fimi- 
lar  obfervation  is  then  made  at  a  feoond,  a  third,  and  a 
fourth  diftance. 

Varieties  ^\t11  be  difcovered  in  the  refult  of  thefe  ob- 
fervations,  proceeding  from  the  impoffibility  of  keeping 
the  furface  for  anv  confiderable  time  in  the  fame  ftate 
of  excitation.  Thefe  varieties,  however,  are  trilling; 
and  in  a  vaft  number  of  experiments,  the  weight  will 
diminifti  very  nearly  in  the  duplicate  ratio  of  the  in- 
creafed  diftance. 

We  may  now  fafely  conclude  that  the  law  of  eleftric 
-aftion  is  like  that  of  gravitation,  fo  that  eleftrified  bo- 
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dies  attraft  or  repel  each  other  with  a  force  that  Is  Thtoiy  of 
inverfely  as  the  fquare  of  the  diftance.  The  afcertain- Eleflncity. 
ing  of  this  important  law  is  of  infinite  confequence. 
It  affords  us  a  full  conviftion  of  the  truth  of  the  propofi- 
tions  refpefting  the  aftion  of  bodies  that  are  over- 
charged at  one  end,  and  undercharged  at  the  other. 
It  renders  certain  what  we  could  formerly  infer  only 
from  a  reafonable  probability.  We  now  iee  that  the 
curve  defcribed  in  N°  338.  muft  really  have  its  convex- 
ity turned  towards  the  axis,  and  that  Z-f-z'  will  always 
be  greater  than  Z'-f-z.  ^(p 

We   now   proceed  to   confider  the  manner  in  which  Dflnbu- 
the  eleftric  fluid  is  diftributed,  when  it  is  redundant  or'-""  "f  '•" 
deficient   in  bodies  ;  and  for  this  purpofe  we  cannot  do  '„  '  ,  '"^ 
better  than  lay  before  the  reader  the  following  feries  of 
propofitions,  chiefly  taken  from  Mr  Cavendilh's  paper, 
but  accommodated  to  the  true  law  of  aftion  above  laid 
down.  373 

Lemma  I. — Let  the  whole  fpace  comprehended  be-  Fimdamen. 
t^veen  two  parallel  planes,  infinitely  extended  each  way, '!"  P''°P°"- 
be  filled  with  uniform  matter,  the  repulfion  of  ^vhofe 
particles  is  inverfely  as  the  fquare  of  the  diftance  ;  the 
plate  of  matter  formed  thereby  will  repel  a  particle  of 
matter  with  exaftly  the  fame  force,  at  whatever  diftance 
from  It  it  be  placed. 

For,  fuppofe  that  there  are  two  fuch  plates,  of  equal 
rhicknefs,  placed  parallel  to  each  other,  let  A,  fig.  103. 
be  any  point  not  placed  in  or  between  the  two  plates  ;  let 
BCD,  reprefent  any  part  of  the  neareft  plate  ;  draw 
the  lines  AB,  AC,  and  AD,  cutting  the  furtheft  plate 
in  b,  c,  and  e/ ;  for  it  is  plain  that  if  they  cut  one  plate, 
they  muft,  if  produced,  cut  the  other  ;  the  triangle 
BCD,  is  to  the  triangle  bed,  as  AB'  to  Ab'  ;  there- 
fore a  particle  of  matter  at  A  will  be  repelled  with 
the  fame  force  by  the  matter  In  the  triangle  BCD, 
as  by  that  in  b  c  e/.  Whence  it  appears,  that  a  parti- 
cle at  A  will  be  repelled  with  as  much  force  by  the 
neareft  plate,  as  by  the  more  diftant  ;  and  confequent- 
ly  will  be  impelled  with  the  fame  force  by  either  plate, 
at  whatever  diftance  from  It  it  be  placed. 

Cor.  I.— The  fame  will  be  true  of  the  aftion  of 
plates  of  equal  thicknefs  and  equal  denfity,  or  of  fuch 
thicknefs  and  denfity  as  to  contain  quantities  of  mat- 
ter or  fluid  proportional  to  their  areas. 

Cor.  2. — The  aftion  of  all  fuch  feftions  made  by 
parallel  planes,  or  by  planes  equally  Inclined  to  their 
axis,  is  equal. 

Cor.  3. — The  tendency  of  a  particle  to  a  plane,  or 
plate  of  uniform  thicknefs  and  denfity,  and  infinitely 
e.xtended.  Is  the  fame,  at  wh.atever  diftance  it  be  placed 
from  the  plate,  and  It  Is  always  perpendicular  to  it. 

Cor.  4. — This  tendency  is  proportional  to  the  den- 
fity and  thicknefs  of  the  plate  or  plates  jointly.  371 

Prob/tm   I. — In   fig.   104.    let    the    parallel    lines  Difpofitiou 
A  a,  Bb,   &c.  reprefent   parallel   planes  infinitely  ex- '"P"""^' 
tended  each  way  :   let  the  fpaces  AD  and  EH  be  filled  P  •'  '^'* 
ulth  uniform  folid  matter  :   let  the  eleftric  fluid  in  each 
of  thofe  fpaces  be  moveable  and  unable  to  efcape  :   and 
let    all   the  reft  of  the  matter  in  the  univerfe  be  fatura- 
ted  with  Immoveable  fluid.     It  Is  required  to  determine 
in   what  manner  the  fluid  will  be  difpofed  in  the  Ipaces 
AD  and  EH,  according  as  one   or   both   of  them   are 
over  or  undercharged. 

Let  AD  be  that  fpace   which  contains  the   greateft 

quantity 
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Theory  of  qui^hthy  of  teJundant  fluid,  if  both  fpaces  are  over- 
Elertricity.  charged,  or  vvhicli  contaiiis  the  leaft  rtdundant  matter, 
'  -'  ""  if  both  are  undercharged  ;  or  if  one  is  overcharged, 
and  the  other  undercharged,  let  AD  be  the  overchar- 
ged one.  Then,  firll,  There  will  be  two  fpaces,  AB 
a.- J  GH,  which  will  either  be  entirely  deprived  of  fluid, 
or  in  which  the  particles  will  be  preffed  clofe  together ; 
tiamely,  it  the  \vhole  quantity  of  fluid  in  At)  and  EH 
together,  is  lels  than  lufficient  to  faturate  the  matter 
therein,  they  will  be  entirely  deprived  of  fluid  v  the 
quantity  of  redundant  matter  in  each  being  half  the 
whole  redundant  matter  in  AD  and  EH  together ;  but 
if  the  fluid  in  AD  and  EH  together  is  more  than  fuf- 
ficient  to  faturate  the  matter,  the  fluid  in  AB  and  GH 
xvill  be  prefled  clofe  together ;  the  quantity  of  redun- 
dant fluid  in  each  being  half  the  whole  redundant  fluid 
in  both  fpaces.  2dly,  In  the  fpace  CD  the  fluid  will 
be  prefled  clofe  together ;  the  quantity  of  fluid  therein 
being  fuch  as  to  leav^  juft  enough  fluid  in  BC  to  fatu- 
rate the  matter  therein.  3flly,  The  fpace  EF  will  be 
entirely  deprived  of  fluid ;  the  quantity  of  matter  there- 
in being  fuch,  that  the  fluid  in  FG  (hall  be  fufficient  to 
faturate  the  matter  therein  :  confequently,  the  redun- 
dant fluid  in  CD  will  be  juft  fufficient  to  faturate  the 
Redundant  matter  in  EF.  And  4thly,  The  fpaces  BC 
and  FG  will  be  faturated  in  all  parts. 

Cor.  I. — If  the  two  plates  be  equally  overcharged, 
all  the  redundant  fluid  will  be  crowded  on  the  remote 
fiirfaces^  and  the  adjacent  furfaces  will  be  in  their  natu- 
ral ftate. 

Cor.  2.— If  the  redundant  fluid  in  the  one  be  juft  fuf- 
ficient to  faturate  the  redundant  matter  in  the  other,  the 
two  remote  furfaces  will  be  in  their  natural  ftate,  all  the 
redundant  fluid  being  crowded  m  the  ftratum  C  c(/D, 
371  and  all  the  redundant  matter  being  in  E  eflf. 
tJirpofition  Lemma  11. — Let  BD  E  ^(/f,  and  /3Ss,  (fig.  105.) 
in  a  fphere.  j^^  concentric  fpherical  furfaces,  whofe  center  is  D  :  if 
the  fpace  B  Zi  is  filled  mth  uniform  matter,  whofe  par- 
ticles repel  with  a  force  inverfely  as  the  fquare  of  the 
diftance,  a  particle  placed  anywhere  within  the  fpace 
C  b,  as  at  P,  will  be  repelled  with  as  much  force  in  one 
direftion  as  another,  or  it  will  not  be  impelled  in  any 
direftion.  This  is  demonftrated  in  Newt.  Princip.  lib.  i. 
prop.  70.  It  follows  alfo  from  his  demonftration,  that  if 
the  repulfion  is  inverfely  as  fome  higher  po^ver  of  the  di- 
itance  tlian  the  fquare,  the  particle  P  \vill  be  impelled 
towards  the  centre  ;  and  if  the  repulfion  is  inverfely  as 
fome  louver  power  than  the  fquare,  it  will  be  impelled 
from  the  centre. 

Problem  2. — Let  the  fquare  BDE,  be  filled  with  uni- 
form fohd  matter,  overcharged  with  eleftric  fluid  •■,  let 
the  fluid  therein  be  moveable,  but  not  able  to  efcape 
from  it ;  let  the  fluid  in  the  reft  of  infinite  fpace  be  tno\e- 
able,  and  fufficient  to  faturate  the  matter  therein }  and  let 
the  matter  in  the  %vhole  of  infinite  fpace»  or  at  leaft  in  the 
Ifiace  BB,  whofe  dimenfions  ^vill  be  given  beloiv,  be 
uniform  and  folid  ;  it  is  required  to  determine  in  \vhat 
■jmanner  the  fluid  will  be  difpofed  both  within  and  with- 
out the  globe. 

Take  the  fpace  B  b,  fuch  that  the  interfiices  between 
the  particles  of  matter  therein  fliall  be  juft  fufficient  to 
hold  a  quantity  of  eleftric  fluid,  whofe  particles  are 
prefled  clofe  together  fo  as  to  touch  each  other,  eqUal 
to  the  whole  redundant  fluid  in  the  globe,  befides  the 
quantity  requifite  to  faturate  the  matter  in  Bi^  and  take 
Vol.  VIL  Part  IL 
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the  fpace  BB,  fuch  that  the  matter  therein  fliall  be  juft  Theory  of 
able  to  faturate  the  redundant  fluid  in  the  globe  :  then  ^'•"''"^"y* 
in  all  parts  of  the  fpace  B  b,  the  fluid  will  be  prefled  clofe 
together,  fo  that  its  particles  Oiall  touch  each  other  : 
the  fpace  B/J  will  be  entirely  deprived  of  fluid;  and  in 
the  ipace  C  b,  and  all  the  reft  of  infinite  (pace,  the 
matter  will  be  exactly  faturated. 

CoR.  I. — If  the  globe  BDE  is  undercharged,  every 
thing  elfe  being  the  fame  as  before,  there  will  be  a 
ipace  B/',  in  which  the  matter  will  be  entirely  deiirived 
of  fluid,  and  a  fpace  B/3  in  which  the  fluid  will  be 
prefled  clofe  together ;  the  matter  in  B  b  being  equal  tu 
the  whole  redundant  matter  in  the  globe,  and  tiie  redun- 
dant fluid  in  B/3  being  juft  fulhcient  to  faturate  the  mat- 
ter in  BZ" :  and  in  all  the  reft  of  fpace  the  matter  will  be 
exactly  faturated,  exaflly  fimilar  to  the  foregoing. 

CoR.  2. — The  fluid  in  the  globe  BDE  will  be  dif- 
pofed ill  exaflly  the  fame  manner,  ivhcthcr  the  fluid 
without  Is  immoveable,  and  difpofed  in  fuch  manner, 
that  the  matter  ihall  be  everywhere  faturated,  or  whe- 
ther it  is  difpofed  as  above  defcribed  ;  and  the  fluid  with- 
out the  globe  will  be  difpofed  in  juft  the  fame  manner, 
whether  the  fluid  within  is  difpofed  uniformly,  or  whe- 
ther it  is  difpofed  as  above  defcribedi  373 

Let  BC,  fig.  106.  be  a  cylindrical  condufting  body,  Oe'  'ril  fi» 
and  A  an  overcharged  body.  Draw  be  parallel  to  BC,P''^ '*'**J' 
and  draw  B  ^,  C  f ,  P/i,  &c.  perpendicular  to  BC,  to  ^[fl^'j^gjju^ 
reprefent  the  uniform  denfity  of  the  fluid-,  when  BC 
is  in  its  natural  ftate  ;  and  let  B  </,  G  r,  P  j-,  &c.  re- 
prefent the  unequal  denfitles  at  different  points,  while 
it  is  oppofed  to  the  overcharged  body  A.  Koiv  thefe 
ordinates  will  be  bounded  by  a  hne //«  r,  cutting  the 
line  b  c  \x\  n,  a  point  in  the  line  n  N  drawn  perpendicu- 
lar to  N,  the  neutral  point  of  the  condu£tor.  The 
whole  quantity  of  fluid  in  BC  ivill  be  reprelented  by 
the  parallelogram  bj:^  CB ;  but  this  muft  be  equal  to 
the  fpace  BCrm/;  again,  the  redundant  fluid  in  any 
portion,  as  PC  or  PN,  may  be  reprefented  by  the  fpace* 
p  t  re,  or  tpn,  and  the  deficient  fluid  in  any  portion  BQ^, 
may  be  reprefented  by  the  fpace  bdvq.  Now,  the  ac- 
tion of  BC  on  any  body  placed  near  it,  will  entirely 
depend  on  the  fpace  contained  between  the  curve  line 
and  the  axis  b  c.  With  refpeft  to  this  curve,  tlie  only 
circumftance  that  we  can  afcertain,  is  that  variations  of 
curvature  at  every  point  are  proportional  to  the  forces 
exerted  by  the  fpheric.il  body  A  ;  and  are,  therefore, 
inverfely  as  the  fquares  of  the  diftances  from  A,  as  will 
be  flie\vn  prefently.  The  exaft  place  of  the  point  /?, 
and  the  length  of  the  ordinates,  w  ill  vary  according  to 
the  diameter  of  the  conduftor.  We  (hall  at  prefent 
confider  only  the  fimplelt  cafe,  or  that  where  the  con- 
du(flor  is  of  no  fenfible  diameter,  like  a  very  fine  wire.         37^ 

Let  fvich  a  (lender   conducing  canal   be  reprefented  f^lnbu- 
by  AE,  fig.  107.  and  let  B  *,  C  <-,  E  f .  &c.  reprefent 'J""'".  • 
the  denfity  of  the  contained  fluid,  this  being  kept  in  a ^^^,,^^1  JJl", 
ftate  of  Muequal  denfity  by   its  repulfion  for  fome  over- iv  uniform, 
charged  body.     Now,  a   particle  at  C  is   impelled   in 
the  direflion  CE  by  all  the  fluid  that  is  on  the  fide  of 
A  ;  and  it  is  impelled  in   the   dircflion  CA  by  all  the 
fluid  on  the  (ide   of  E.     The  mo\nng  force  will   arife 
from  the   dlfterence   of  thefe  repelling  forces.     When 
the  diametei'  of  the   canal  continues  the  (arae,  this  will 
arife  from  the  dilference  of  denfity  only.     Therefore,  the 
force  of  the  element  at  E  may  be  exprefled  by  the  excefs 
oi  ^d  above  C  f  -j-  the  aft  ion  at  the  diftance  CD. 
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Theory  of       Draiv  ,3  ri  parallel  to  AE  ;  then  the  force  of  tlie 
JEledliicity.  jj 

*         element   E  may  be  expreffeJ  by  tlie  formula  ^5>-^> 

and  this  is  the  force  repelling  the  particle  in  the  direc- 
tion CA. 

Take  CFrrCD  ;  the  force  at  F  iwll  be  exprefled  by 

■= —  X,  or"--ir  ^,  and  this   fcree   alfo   impels   the  par- 

tide  in  the  direftion  C  A.     The  joint  aftion  of  the  tivo 

is  — ^ —  X.     If  bee  were  a  ftraight  line,  (t'o-\-f^ 

would  always  be  proportional  to  c  J,  and  might  be  ex- 
prefled by  »,' X  ^  ^j  »/ denoting  forae  number  that  ex- 
prefleswhat  part  of  cS  the  fum  oi  di  and  ftp  is  equal 
to,  <uppofe  -rV?  Toj  tV)  &c.  But  in  the  prcfent  cafe 
//a-\-f(p  is  not  always  proportional  to  c  J,  for  d^  does 
not  increafe  fo  faft  as  c  S,  while  fip  increafes  faftcr. 
We  may,  however,  without  any  fenfible  error,  exprefs 
the  accelerating  force  tending  towards  A,  in  the  neigh- 

bcurhood    of  any    point    C,    by  — ^  x,    that  is,  by 

f!i—,  ivhich  is  the  fluxion  of  the  area  of  a  hyperbola 

a: 
HD'G,  of  which  CC  and  CK  are  aifyraptotes.  Tlie 
whole  afticn  of  the  fluid  betv:een  F  and  D  may  be  ex- 
preiTed  by  the  area  C'CDD'H.  Hence,  the  aftion  of 
the  fmaller  conceivable  portion  of  the  canal  that  ad- 
joins to  C  on  either  fide,  or  the  diiTerence  of  the  aftions 
of  the  tuo  adjacent  elements,  is  equal  to  the  aftlon  of 
all  beyond  it.  The  ftate  of  compreflion  is  therefore 
(carcely  affeftcd  by  any  thing  at  a  fenfible  diftance 
from  C,  and  the  denfity  of  the  fluid  in  an  indefinitely 
fmall  canal  is  uniform. 

Having  thus  found  that  the  fluid  in  very  fmall  canals 
is  very  nearly  of  an  uniform  denfity,  we  may  noiv  pro- 
ceed to  examine  the  communication  of  eleftricity  by 
means  of  conducing  canals  ;  which  forms  one  of  the 
-y-  moll  important  parts  of  the  theory. 
Communi-  Let  us  fuppofe  that  the  body  A  communicates  by 
ration  by  ^^  canal  EF,  with  another  body  D,  placed  on  the  con- 
-infs''  trary  fide  of  it  from  B,  as  in  fig.  io8.  and  let  thefe 
two  bodies  be  either  faturated,  or  over  or  under- 
charged ;  and  let  the  fluid  within  them  be  in  equili- 
brio.  Let  now  the  body  B  be  overcharged  :  it  is 
plain  that  fome  fluid  will  be  driven  from  the  nearer 
part  MN  to  the  further  part  RS ;  and  alfo  fome  fluid 
will  be  driven  from  RS,  through  the  canal,  to  the 
body  D  j  fo  that  the  quantity  of  fluid  in  D  will  be  in- 
creafed  thereby,  and  the  quantity  in  A,  talung  the 
whole  body  together,  will  be  diminiflied  ;  the  quanti- 
ty in  the  part  near  MN  wUl  alfo  be  diminilhed  ;  but 
whether  the  quantity  in  the  part  near  RS  %\ill  be  dimi- 
nilhed or  not,  does  not  appear  for  certain  j  but  proba- 
bly it  will  be  not  much  altered. 

Cor. — In  like  manner,  if  B  is  made  undercharged, 

fome  fluid  will  flo^v  from  D  to   A,   and  alfo  from  that 

,_5        part  of  A  near  RS,  to  the  part  near  MN. 

Ky  crooked       Suppofc  now  that  the  bodies  A  and  D  communicate 

sanals.         by  the  bent  canal  MPN  «/)  ot  (fig.  109.)    inftead  of 

the  ftraight  one  EF  :  let  the  bodies  be  either  faturated 

or  over  or  undercharged  as  before ;  and  let  the  fluid  be 

at  reft  ;  then,  if  the  body  B  is  made  overcharged,  forae 


R     I    C    I    T     Y. 


Part  IV. 


fluid  will  ftill  run  out  of  A  into  D  ;  provided  the  fs-  Th-ory  i,f 
puluon  of  B  on  the  lluid  in  the  canal  is  not  too  great,     i-leftrioty. 

The  repulficn  of  B  on  the  fluid  in  the  canal,  will  at  '"^^  ' 
firfl  drive  fome  fluid  out  of  the  leg  MP/)ot  irto  A, 
and  out  of  NP/i  n  into  D,  till  the  quantity  of  fluid  in 
th^t  part  of  the  canal  which  is  neareil  to  B  is  fo  mucli 
diminilhed,  and  its  repullion  on  the  reft  of  the  fluid  in 
the  canal  is  (b  much  diininiilied  alfo,  as  to  cpmpenfate 
the  repulfion  of  B :  but  as  the  leg  NP/j  n  is  longer  \ 
than  the  other,  the  repulfion  of  B  on  the  fluid  in  it 
will  be  greater ,  confequently  fome  fluid  will  run  out 
of  A  into  D,  on  the  lame  principle  that  water  is  drawn 
out  of  a  veffel  through  a  fyphon  :  but  it  tlie  repulfion 
of  B  on  the  fluid  in  the  canal  is  io  great  as  to  drive  all 
the  fluid  out  of  the  fpace  GPH/)G,  fo  that  the  fluid 
in  the  leg  "NlGprn  does  not  join  to  that  in  J^Hfin; 
then  it  is  plain  that  no  fluid  can  run  out  of  A  into  D  j 
any  more  than  water  will  run  out  of  a  velfel  through  a 
fyphon,  if  the  height  of  the  bend  of  the  fyphon  above 
the  water  in  the  veflel,  is  greater  than  that  to  which 
water  will  rife  tri  vacuo. 

This  is  Mr  Cavendiih's  rcafoning  ;  but  Dr  Robifon 
objefts  to  it,  that  in  thefe  cafes  the  fluid  does  not  move 
on  the  principle  of  a  fyphon,  and  that  there  is  nothing 
to  prevent  the  fluid  lirom  expanding  in  GPH.  He  was 
therefore  of  opinion,  that  it  would  al^vays  move  from 
A  to  D  over  the  bend. 

Cor. — If  AB  is  made  undercharged,  fome  fluid  will 
run  out  of  D  into  A  ;  and  that  though  the  attraftion 
of  B  on  the  fluid  in  the  canal  is  ever  lo  great. 

We  fhall  now  confider  the  aftion  of  eleftrified  bodies  Adboii  of  a 
on  the  canal   of  communication,  in   fome  of  the  moft  pl.,te  on  a 
important  cafes.      But,  as  we  are  confined  in  our  limits,  If-i'""* 
and  have  much   important   matter  yet   to   treat  of,  we'^^"^ 
muft  content  ourfelves,  uith  enumerating  fails  mthout 
proving  them  by  rigid  demonftration. 

Let  AC  fl,  fig.  1 10.  reprefent  a  thin  conducing 
plate,  feen  edgwife,  to  the  centre  of  which  the  flender 
canal  CP  is  perpendicular.  It  is  required  to  determine 
the  atlion  exerted  by  the  fluid,  or  matter,  uniformly 
difpofed  over  the  plate,  on  the  fluid  moveable  in  PC  ? 

I.  To  find  the  aftion  of  a  particle  at  C  on  the  fluid 
in  the  whole  canal.  Join  AP,  and  let  CP  be  denoted 
by  .r,  AP  by  ij,  and  AC  by  r.  Alfo,  let  yreprefent 
the  intenfity  of  aftion  at  the  diftance  I  of  the  fcale 
from  which  the  lines  are  meafured. 

/ 
The  aftion  of  A  m  P  is  — ^,  and  it  may  be  demon- 

ftrated   that   the  aftion  of  A   on   the  whole  of  CP  is 


47-,-)=/(^)- 


2.  To  find  the  aftion  of  the  plate  whole  diameter  is 
A  a  on  a  particle  at  P. 

Let  a  denote  the  area  of  a  circle  whofe  diameter  is 
;;:  I.     The   aftion   re<iuired  will   be   exprefled   by  the 

fluent  2 


H'-D- 


Cor. — If  PC  be  very  fmall  in  comparifon  of  AC, 
the  aff ion  will  be  nearly  the  fame  as  if  the  plate  was 
infinite. 

3.  To  find  the  aclion  of  the  plate  on  the  whole 
column.  This  will  be  exprelTed  h^  the  fluent  2fa 
(;,T-i-r_3*). 

Gur 
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Theory  of  Our  mathematical  readers,  who  are  familiar  with 
Efe^^ricity.  jlj,,  method  of  fluxions,  (and  to  no  others  will  thele 
'  theorems  be  intelligible),  will  readily  fee  the  meaning  of 

thefe  e.\preffions. 

The  following  geometrical  conftrudion  will  render 
the  adlion  of  the  plate  for  the  whole  column,  or  its  parts, 
more  familiar,  and  more  eaJily  remember<^. 

Produce  PC  till  CK  is  =r  CA,  and  with  the  centre 
P,  defcribe  the  arch  AI,  crolling  CK  in  I.  Then  tlie 
electrical  action  will  be  e.xprefled  by  if  a  X  IK;  and 
this  exprellion  reprel'ents  a  cylinder  whole  radius  is  l  of 
the  fcale,  and  whofc  height  is  rr  2  IK. 

Again,  about  the  centre  /i,  with  the  di(lance/>  A, 
defcribe  the  arch  A  i,  cutting  CH  in  i.  Then  we  have 
7.  fa  X '  K,  exprelTmg  the  aftion  of  the  plate  on  the 
column  C/),  andya  X  I ',  expreffing  its  aftion  on  P/>. 

By  the  formula  if  a  X  IK,  is  meant,  that  the  aftion 
exerted  by  the  ivhole  plate  on  PC  is  the  fame  as  if  all 
the  fluid  in  the  cylinder  expreffed  by  «  X  2  IK  were 
placed  at  the  diflance  from  the  afting  particle  denoted 

57'  CoR.  I. — If  PC  is   very  great   compared  with  AC, 

the  aclion  is  nearly  the  lame  as  it  would  be  if  the 
column  were  infinitely  extended. 

379  CoR.  2. — If  befides,    another    column  />  C   is   very 

fmall  when  compared  with  AC,  the  aftion  on  PC  will 
be  to  that  on/i  C,  as/>  C  to  AC  nearly. 

The  redundant  fluid  cannot  be  uniformly  diifufed 
over  the  whole  plate,  as  we  have  hitherto  luppofed, 
fince  the  mutual  repulfion  of  its  particles  will  render  it 
denfer  at  the  circumference.  As  it  is  difficult  to  de- 
tennine  the  variation  of  denfity,  we  fliall  only  ftate  the 
refult  of  the  extreme  cafe,  where  the  whole  redundant 
fluid  is  crowded  into  the  circumference  of  the  plate. 

3S0  The    aclion    of    the    fluid     in     the     canal    is    now 

fa  I  r ■  1,  and  the  whole  aclion  of  the  fluid  crowd- 

\      yi 

ed  into  the  circumference   will  be  far^  X  (" 1 

^    r,j     } 

z=.far[- 1.  This  may  be  thus  repref^-nted  geo- 
metrically. Defcribe  the  quaJrar.t  C  b  BE,  croffing 
AP  In  B,  and  Kb  in  b.     Diaw  BD  and  b  d  parallel 

to  PC.   Now,  PB  is  =3/— r,  and  DCrr/Y'^^^Y    The 

exprefliion  fa  r  [  - — —  )  -.vill  therefore  denote  a  cylin- 
der whofe  radius  is  1,  and  height  DC,  multiplied  byy. 
Again  dC  will  be  the  height  of  the  cylinder  expref- 
fing the  aclion  on  p  C,  and  D  d  that  of  the  cyhnder  ex- 
preflrng  the  aftion  on  Vp. 

5S1  Cor.  I. — If  CP  be  very  great  compared  with  CA, 

D  is  very  near  to  A,  and  I  to  C,  and  CD  has  to  IK 
very  nearly  the  ratio  of  equality. 

382  CoR.  2. — But  if  the  column  />  C  is  very  fliort,  the 

aflion  of  the  fluid  uniformly  diftuled  over  the  plate,  is 
to  the  aftlon  of  the  fluid  crowded  into  the  circumference 
nearly  as  4AC  to  p  C. 

From  this  corollary  we  fee  that  the  rccefs  of  the 
fluid  towards  the  circumference,  has  a  much  lefs  efteft 
on  lliort  columns  than  on  long  ones,  i,  e.  the  athon  in 
the  former  cafe  will  be  much  Icfs  diminilhcd.  Any 
external  force  that  tends  to  impel  fluid  along  the  canal, 
and  from  thence  to  dift'ufc  it  over  tlic  plate,  uill  impel 
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a  greater  quantity  to  the  plate  wljCn  the   fluid  of  the  Theory  of 
plate  is  crowded  into  the  circumference,  than  if  it  vveref''*^'^'^''^''*; 
uniformly  dlffufed  over  the   plate,  and   this  liifference         ' 
will  be  greater  when  the  canal  is  fliort. 

LaiUy,  When  KL  is  equal  to  AP,  or   PL  to  KI,     ^'l 
the  repuUion  e.xertcd   by  the  whole   fluid   of  the  plate, 
collected  in  K,   on  the  fluid  in  the  canal  CL,   is  equal 
to  the  repulfion  of  the   fame  fluid,  ^vhcn  crowded  into 
the  circumference,  on  the  column  CP. 

CoR.  I. — Wiicn  CP  is  very  long  in  comparifon 
vvhh  AC  or  KC,  the  aftions  of  the  two  fluids  in  both 
tlie  above  fituations  is  nearly  equal. 

Cor.  2. — The  action  exerted  by  the  whole  fluid  on 
the  column  CP,  when  uniformly  diffufed,  is  to  its  aclion 
when  collefled  in  K,  as  2  IK  to  CD. 

CoR.  3. — If  CNO  be  a  fpherical  furface,  or  a  fphe-  3S4 
rical  (hell,  of  the  fame  diameter  and  thlcknefs  with  the 
plate  Afl,  and  containing  redundant  fluid  of  uniform 
denfity,  the  a£lion  exerted  by  this  fluid  on  the  column 
CL  is  equal  to  twice  the  aclion  of  the  fluid  on  the 
column  CP,  %vhen  the  fluid  is  uniformly  diffufed  over 
the  plate,  and  to  four  times  its  a(^tiou  on  the  fame 
column,   when   it  Is   crowded   into  the  circumference.        j . 

Let  there  be  two  circular  plates,  rcprefented  edgewil'e  Aflion  of 
at  DE,  d e,   fig.  III.   or  two   fpherical  fliells  ABO, t»-o plates 
a  bo,   of  the  fame  diameters   and   thlcknefs  with   the  ""^  ''''"" 
plates,  containing   redundant  fluid   of  uniform  denfity,^   infinite 
and  let  them  cemmAnicate  with  ftraight  canals  OP,  op,cmi.h. 
infinitely  extended,   perpendicular  to  their  furfaccs  and 
pafllng  through  their  centres,  and  let  the  fluid  in  thefe 
canals  be  of  uniform  denfity  and  equally  diftuled. 

It  may  be  dcmonllrated  that  the  repulfions  exerted 
by  the  ihiid  in  the  plates  or  fpheres  on  the  canals  are 
as  the  diameters  of  the  plates  or  fpheres. 

Cor.  I. — When  the  canals  are  very  long  compared 
to  the  diameters  of  the  fpheres  or  plates,  the  repulfions 
are  nearly  in  the  fame  proportion. 

Cor.  2. — The  more  the  length  of  the  canals  diml- 
nilhes  when  compared  willi  the  diameters  of  the  plates 
or  Ipheres,  the  more  the  repulfions  approach  to  equa- 
lity. 

Cor.  3.— -When  the  denfity  of  the  fluid  in  two  fphe- 
rical (hells  Is  Inverfely  as  their  diameters,  the  repul- 
fions of  the  contained  fluid  on  a  column  of  fluid  Infi- 
riltely  extended,  will  be  equal. 

Cor.  4. — When  the  quantities  of  redundant  fluid  In 
two  Inheres  are  proportional  to  their  diameters,  the  re- 
puluoiis  exeited  by  them  on  a  canal  infinitely  extended 
are  equal. 

Cor.  5. — If  there  be  two  overcharged  fpheres,  or 
fpherical  (hells,  as  ABO,  0  a  b,  fig.  112.  that  commu- 
nicate by  a  conducing  canal  infinitely  extended,  the 
quanuties  of  redundant  fluid  they  contain  are  propor- 
tional to  their  diameters  t,  and  they  will  be  nearly  fo  if 
the  cai\als  be  very  long. 

Cor.  6. — When  the  fpheres  of  conduiSIng  matter      351 
are  in  equilihrio,  the  preCTures  exerted  by  the   fluid  on 
their  furfaces  are  nearly  proportional  to  their  diame- 
ters. 

It  follows  from  this  corollary  that  the  tendency  of 
fluid  to  efcape  from  fuch  Ipheres  Is,  ceteris  paribus, 
hn  erfely  as  the  diameters,  •  352 

Let  there  be   four  circular  plates,  as  HK,  AB,  DF, Important 
LM,  fig.  113.  equal  and   parallel  to  each  other,  and'^^'^  ^'^'""'' 
kt<wo  of  them,  AB  and  HK,  communicate  by  an  in-'*'' 
5  D  :;  definite 
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Theory  of  definite  canal  GC  perpendicular  to  their  planes  and 
Elearicity.  ppfTnig  through  their  centres  j  let  DF  and  LM  commu- 
nicate in  like  manner  by  the  canal  EN,  both  canals 
being  in  the  fame  ftraight  line:  let  HK  be  overcharged, 
and  LM  juft  faturated.  It  is  required  to  determine 
the  difpolition  of  the  fluid,  and  its  proportion  in  the 
plates,  fo  that  the  above  condition  may  be  pofiible  and 
permanent,  ivhile  all  is  in  equilibrio  ? 

As  HK  and  AB  communicate  and  are  equal,  as 
HK  is  overcharged,  AB  will  be  fo  alfo,  and  in  the 
fame  degree,  and  the  fluid  will  be  fimilarly  difpofed  in 
both.  HK  and  AB  being  in  this  fituation,  if  DF  and 
LM  be  brought  near  them  to  within  the  diflance  CE, 
as  in  the  figure,  the  redundant  fluid  in  AB  ^vIU  aft  on 
the  moveable  fluid  in  DF,  and  force  fome  of  it  along 
the  canal  EN  into  LM,  rendering  this  latter  over- 
charged. Now,  if  this  redundant  fluid  in  LM  be  ta- 
ken off,  the  repulfion  which  LM  was  beginning  to 
exert  on  the  canal  NE,  will  be  diminifhed  or  deftroyed. 
Hence,  more  fluid  will  move  from  DF  into  LM,  and 
this  will  again  be  overcharged.  The  redundant  fluid 
in  LM  may  again  be  taken  off,  but  in  lefs  quantity 
than  before,  and  fo  on  repeatedly,  till  no  more  can  be 
taken  off.  DF  vnll  thus  be  rendered  undercharged,  or 
will  contain  redundant  matter.  This  will  aft  on  the 
fluid  ih  GC,  and  attraft  it  from  G,  and  confequently 
the  fluid  will  no^v  move  from  AK  into  AB,  by  which 
HK,will  be  rendered  lefs  overcharged,  and  AB  more  fo 
than  at  firil.  The  thus  increafed  redundancy  of  fluid 
in  AB  will  aft  more  ftrongly  on  the  moveable  fluid  in 
DF,  and  repel  a  part  of  it  into  LM  as  before.  DF 
will  thus  be  again  rendered  deficient,  and  by  its  re- 
dundant matter  will  again  aft  on  the  canal  GC.  Thus, 
by  repeatedly  touching  LM  to  take  off  the  fluid  driven 
into  it  from  DF,  or  by  allowing  LM  to  communicate 
with  condufting  bodies,  an  equilibriiun  will  be  pro- 
duced ;  and  when  this  is  the  cafe,  HK  contains  a  cer- 
tain quantity  of  redundant  fluid,  AB  contains  redundant 
fluid  in  a  greater  degree,  DF  contains  redundant  matter, 
and  LM  is  in  its  natural  Hate.  The  problem  may  now 
be  reduced  to  this.  To  find  what  proportion  the  re- 
dundant fluid  in  HK  bears  to  that  in  AB,  and  what 
proportion  this  latter  bears  to  the  deficient  fluid  in  DF  ? 

To  determine   thefe  proportions  it  is  neceifary  that, 

I  ft.  The  repulfion  exerted  by  the  redundant  fluid  in 
AB  on  the  fluid  in  EN  be  precifely  equal  to  the  at- 
traftion  exerted  by  the  redundant  matter  of  DF  on  the 
fame  canal. 

2dly,  The  repulfion  exerted  by  the  redundant  fluid 
in  HK  on  the  ^vhole  fluid  of  the  canal  GC,  balance* 
■the  excefs  of  the  repulfion  of  the  redundant  fluid  in  AB 
on  GC  above  the  attraftion  of  the  redundant  matter  of 
DF  on  the  fame  canal. 

If  we  call  the  redundant  fluid  in  AB,y;  the  redundant 
matter  in  DF,  m  ;  and  the  redundant  fluid  in  HK,  f  : 
as  the  fluid  in  HK  and  AB  is  fimilarly  difpofed,  (they 
being  equal),  and  as  it  is  probable  that  the  redundant 
fluid  in  AB,  and  the  redundant  matter  in  DF,  are  fimi- 
larly difpofed,  it  follows,  that  their  aftions  on  the  fluid 
in  the  canals  will  be  fimilar,  and  proportional  to  their 
quantities  nearly. 

Let  I  be  to  ?J,  as  the  repulfion  exerted  by  the  fluid  in 
AB  on  the  fluid  that  would  occupy  CE,  to  the  repul- 
fion exerted  by  the  fluid  in  AB  on  the  fluid  in  fiN  or 
CO. 


AB  afts  on  EN  with  the  force /x  (« — j)j  and  DF  Theory  of 
afts  on  EN  with  the  force  m  n ;  but  thefe  aftions  muft  Eleetncity. 


balance  each   other,   as 
/X  {n — i)=mn,  and  m-=fx 


LM  is  inaftive. 
(«_i)' 


Therefore 


If  y  repels  the  fluid  in  CG  with  the  force  J" n,  m  at- 
trafts  the  fluid  in  CG  with  the  force  m  x  {n — I ) ;  but  as 

«"=/X^     _       . 


the  attraftive  force   of  m  for  CG 


will  be/x 


("-!)' 


y,{n — l)  :  Therefore  the  repulfion 
It 

of  y  is  to  the  attraftion  of  m,  as  fn  to/"  X  ^ — 

n 

=/«'  :/X  (« — iy=«"  :  n — i'. 

Let  r  denote  the  repulfion  of  ^  and  a  the  attraftion 
of /«;  then  r  :  czrn*  :  [n — 1)' ;  and  r  :  (r — o)=rn*  :  n* 
—[n — !)'=:«'  :  (2« — l). 

But    the  repuliion    of  f  zr.r—-a\,    therefore    n'  : 

(2/,-!)=/:/',  and/'=/x(~=^)j    or/=/' 


V  ^n~■x  }' 


3P3 


60^ 


If  we  fuppofe  /2*  much  greater  than  in — I,  we  fliall 
have  the  quantity  of  redundant  fluid  in  AB  much  great- 
er than  that  in  HK. 

When  EC  is  very  fmall  in  proportion  to  AC,  it  will  Prodigious 
appear,  on   referring   back   to  N"  382.  that  i  is  to  n^'^'^"'""'^- 
'^^      '  °  AC  *'°" 

nearly  as  CE  :  CA  ;  and  confequently  n=  -=7^  nearly. '^'.'^PV°" 

CE  ut  redun. 

When  this  is  the  cafe,  n  is   a  confiderable  quantity  j''*°' """"» 

and  there  is  fo  little  difference  between  —  and , 

3/J         ^n — i' 

that  we  may  take  the  former  for  the  latter  without  any 

material  error.     Now  we  have  f'^^f  X  -  very  nearly. 

Suppofe  AC  to  reprefent  6  inches,  and  CE  i^th  of  an 
inch,  we  fliall  have  if:=iza  3.nAf:=6of',  or  more  ex- 

aftly/-f_^L_,  =iM22^y 
\2n—l'  239         / 

This,  it  will  be  remembered,  reprefents  the  redundant 
fluid  in  HK  ;  hence  it  will  appear  how  great  mull  be 
the  redundancy  in  HK. 

Again,  when  AB  and  DF  are  very  near,  n  is  a 
large  number,  and  the  deficiency  in  DF  is  nearly  equal 
to  the  redundancy  in  AB.  In  the  above  example  m  is 
^ths  of /',  as  CT=z/x  («— i). 

But  though  there  is  this  great  deficiency  in  DF,  and 
redundancy  in  AB,  DF  is  not  eleftrical  on  the  fide 
next  LM,  nor  is  AB  more  eleftrical  than  HK ;  in 
fhort,  this  cafe  affords  another  example  of  bodies  being 
neutral  while  redundant  or  deficient,  in  addition  to 
what  was  advanced  in  N°  313,  314. 

It  vyill  readily  occur  to  the  reader,  that  cafes  exaft-^ittout 
ly  fuch  as  we   have  now  flated  never  happen  in  the  any  fenfibte 
cburfe  of  experiment  j   but  when  the   canals  are   very «'' <^"<:al 
long  in  comparifon  of  the  diameters  of  the   plate,  and' 
when  AB  is  very  near  DF,  the   proportions  will  not 
greatly  vary.  _  _  .^j 

We  have  been  very  particular  in  the  examination  of  Mode  of  re- 
this  cafe,  becaufe  it   is   of  great  importance,  and  will  ftonng  the 
aflfift  us  in  explaining  fome  of  the  principal  phenomena,  f''"!" 
To  prepare  for  fuch  an  application  of  it,  we  fhall  here.ff^f.* 

ftate 
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Theon  of  (late  fome  fimple  confequences  of  this  combination  of 
Elearicity.  plates. 

*""""""'  If  AB  be  touched  by  any  body,  this  body  mil  re- 
ceive from  it  a  part  of  its  redundant  fluid,  hut  only  a 
part ;  for  only  fo  much  fluid  mil  quit  AB  as  is  luffici- 
ent  to  render  it  neutral,  while  the  touching  body  com- 
municates with  the  ground.  This  will  happen  till  the 
redundant  matter  in  DF  attracts  fluid  on  the  remote 
fide  of  AB  as  much  as  the  redundant  fluid  in  AB  re- 
pels it.  The  repulfion  of  AB  on  EN  is  now  diminirti- 
cd,  the  attraftion  of  DF  vsaU  therefore  prevail,  and  this 
will  be  no  longer  neutral.  If  now  DF  be  touched,  it 
may  again  be  made  neutral  %vith  refpedt  to  EN  ;  but 
AB  will  again  repel  the  fluid  in  CG,  and  being  re- 
dundant on  that  fide  will  again  become  electric.  AB 
being  touched  again,  lofes  more  fluid,  and  DF  be- 
comes eleftric  by  deficiency.  Thus  by  alternately 
touching  AB  and  DF,  the  redundancy  in  AB  may  be 
,„5  exhaulled,  and  the  deficiency  in  DF  fupplied. 
At  once.  But  the  equilibrium  that  is   thus  ^ra</«<i//y  produced 

may  be  effefted  at  once.  If  we  fuppofe  a  llender  con- 
dufting  canal  a  b  d,  brought  very  near  the  plates  on 
the  outfide,  fo  that  the  end  a  is  near  to  A,  and  ^  to  D  j 
the  firft  effeft  of  the  vicinity  of  fl  to  A,  will  be  to 
caufe  the  fluid  m  ab  to  recede  a  little  from  o,  by  rea- 
fon  of  the  repulfion  of  the  redundant  fluid  in  A3. 
Thus,  redundant  matter  will  be  left  at  a,  and  this  will 
Ifrongly  attraft  redundant  fluid  from  A,  and  a  may 
receive  a  fpark.  Should  the  fluid  approach  ftill  nearer 
the  furface  at  A,  the  correfponding  part  of  DF  will  be 
rendered  more  attraftive,  and  by  the  fluid  retiring  from 
a  along  a  b,  fome  of  the  natural  fluid  of  this  canal  will 
be  puflied  towards  d ;  this  increafes  the  difpofition  of 
A  to  part  with  fluid,  and  of  d  to  receive  it,  while  a  is 
difpofed  to  give  out  and  D  to  receive.  Thus  all  con- 
tributes to  favour  the  pafl'age  of  almoft  the  ivhole  of  the 
redundant  fluid  in  AB  to  rufli  from  AB,  by  A,  along 
abd into  DF. 

It  is  alfo  clear  that,  without  the  canal  abd,  there 
IS  a  fl:rong  tendency  of  the  fluid  in  AB  for  the  matter 
in  DF,  and  that,  of  courfe,  thefe  plates  will  ftrongly  at- 
traft each  other. 

The  theorems  we  have  now  given  refpefting  the  dif- 
pofition of  the  eledric  fluid  are  the  refult  of  mathema- 
tical reafoning,  founded  on  the  hypothetical  nature  of 
the  fluid,  and  its  affumed  law  of  a£lion.    We  (hall  con- 
clude this    fe£tion  with  relating  the  refult  of  M.  Cou- 
lomb's experiments   on  this  fubjefl,  given   in  the  Me- 
moirs of  the  Academy  for  1786  and  1787.     M.  Cou- 
-n-         lomb  gives  the  following  general  theorem. 
.Coulomb's        In  a  body  of  any  form,  AFB  d e,  fig.  114.  which 
experi-        Jj  fuppofed  filled  with  fluid  whofe  particles  aft  on  each 
Ih'^j^  °"     other  with  a  force  that  is  jnverfely  as  the  fquare  of  the 
of  the  fluid  diftance,  let  there  be  raifed  a  perpendicular  a  b  infinitely 
in  Cantab,  fmall,  and  let  a  plane,  perpendicular  to  a  i  at  the  point 
b,  divide  the  body  into  two  parts ;  one  d acb,  infinite- 
ly fmall,  the  other  ^  AFB  cb,  of  any  determinate  di- 
menfions.     Then  the  aftion  of  the  particles  compofing 
the  thin  flice,  eftimated  in  the   dircftion  a  b,  on  the 
particle  b^   muft  be   equal  to  the  aftion    of  the  whole 
fluid  in   the  reft  of  the  body,  if  b  be  fuppofed  at  rell. 
Now,  as  whatever  be   the   difpofition  of  the  fluid,  the 
law  of  continuity  will  be  the  fame,  it  is  evident  that 
if  we  take  a  b  fufliciently  fmall,  the  difference  of  the 
denfity  at  a  and  at  c  may  be  iiifinitely  fmall ;  and  that 
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the  aftion  of  dcbe  will  be  infinitely  near  to  an  equilibri-  Theory  of 
um  with  that  of  da  eb.  Hence  the  aftion  of  the  fluid  in  tL'ettriciiy. 
the  reft  of  the  body  will  be  reduced  to  nothing,  or  will  • 
be  infinitely  fmall.  But  this  cannot  take  place  when 
the  aftion  of  the  mafs  at  a  finite  diftance  on  a  particle 
of  fluid,  is  infinitely  fmall  with  refpeft  to  that  of  a  par- 
ticle in  contaft  on  the  fame  particle,  unlcGi  wc  fuppofe 
the  quantity  of  fluid  at  a  finite  diftance  nearly  nothing. 
It  follows  that  the  whole  redundant  fluid  mult  be  con- 
llipated  on  the  furface,  and  the  interior  parts  be  merely 
fatu  rated. 

M.  Coulomb  then  proceeds  to  examine  x\\c  denfity  of 
the  eleftric  fluid  in  different  bodies  that  are  in  contaft. 

He  firft  examines  the  denfity  of  two  globes  of  dif- 
ferent diameters  in  contaft. 

After  a  number  of  experiments,  he  gives  the  refiJt 
in  the  follo^ving  table,  reprefenting  the  manner  in 
which  the  fluid  is  dillributed  between  the  two  globes. 
The  firft  column  ftiews  the  proportion  of  the  radii  of 
the  globes,  the  fecond  the  proportion  of  their  forfaces, 
and  the  third  the  correfponding  proportion  of  their  den- 
fities.  It  muft  be  remarked  that  this  table  Ihews  only 
the  proportional  denfity  of  the  globes,  when  after  bet- 
ing feparated,  the  fluid  is  uniformly  difliifed  over  their 
furfaces. 


I 

L. 

I 

2 

4 

1,08 

+ 

16 

1.30 

8 

infinite 

64 
infinite 

1,6  J 

2,00 

Thus  it  appears,  that  the  greater  the  proportion  of  the 
furfaces  of  the  globes,  the  nearer  the  proportion  of  their 
denfities  approached  to  2,  but  never  attained  tliis. 

This  is  very. difierent  from  the  proportions  between 
two  fpheres  that  communicate  by  a  very  long  flender 
canal,  which,  as  was  fliewn  in  N°  390,  contained  quan- 
tities of  fluid  proportional  to  their  diameters,  and  that 
the  denfities  were  inverfely  as  the  diameters ;  and  this 
M.  Coulomb  foimd  to  agree  very  exaftly  with  experi- 
ment. 

M.  Coulomb  nexts  proceeds  to  examine  the  denfity 
of  the  fluid  in  various  parts  of  the  furface  of  the  globes 
in  contaft,  in  order  to  afcertain  the  diftribution. 

His  method  of  proceeding  was  this.  He  hung  a 
fmall  circle  of  gilt  paper  to  a  thread  of  lac,  fixed  to  a 
cylinder  of  glafs  or  baked  wood ;  the  paper  was  vamifh- 
ed  with  fome  eleftric  lubftance.  The  body  to  be  ex- 
amined was  firft  touched  with  the  paper  circle,  tlie 
eleftricity  of  which  was  then  examined  by  means  of  his 
eleftrometer,  and  an  eftimation  of  the  denfity  of  the 
fpheres  made  on  the  fuppofition  that  the  circle  brought 
off  one  half  of  the  eleftricity  of  the  touched  point. 

The  refult  of  numerous  experiments  made  with  two 
globes  in  contaft  was  as  follows.  The  more  vmequal 
the  globes  were,  the  more  the  denfity  of  the  fmall  globe 
varied  from  the  point  of  contaft  to  the  diftance  of  1  80°, 
and  the  nearer  it  approached  to  uniformity  in  the  large 
globe,  increafing  rapidly  from  the  point  of  contaft, 
where  it  was  o,  to  7°  or  8°  from  that  point.  Thus, 
when  he  placed  a  fphere  of  8  inches  in  contaft  with- 
one  of  two  inches,  he  found  the  denfity  of  the  fmall 
globe  infenfible  till  about  30°  from  the  point  of  con- 
taft ;  that  at  45°  it  was  nearly  the  one-fourth  of  what 
it.vras  at  90°,  and  hence  it  increafed  in  the  proportion 

of 
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Theory  of  of  10  to  1 4  till  I  So'',  where  it  was  uniform.     In  the 
Eleancitv.  larger  globe,  on  the  other  hand,  the  denfity  was  o  till 
about  4°  or  5°  ;  hence  it  increaled  rapidly,  and   from 
30^  to  180"  it  was  nearly  uniform. 

From  thefe  refuks  we  may  conclude  that  Mr  Caven- 
diiL's  mathematical  demonftration  of  the  uniform  dif- 
tribution  of  the  fluid  in  a  globe  that  communicates 
with  another  by  a  flender  canal,  is  conformable  to  the 

ha. 

A  fmall  globe  between  two  equal  larger  globes,  was 

*  found  to  polfefs  the  fame   eleftricity  as  the   other  two, 

ivhen  the  proportion  of  their  radii  ivas  not  more  than 

5  to  I  ;    when   it   ivas  greater,   the  fmall  globe  Qiewed 

no  eledricity. 

Three  equal  globes  being  placed  in  contact,  the  den- 
fity in  the  middle   one  was  of  that  in  the  other 

two.  When  a  fmall  globe,  after  having  been  in  con- 
tafl  with  a  larger  one  that  was  overcharged,  ^vas  re- 
Inoved  to  a  very  fmall  dillance,  the  eleftricity  of  the 
fmall  globe  in  the  fronting  point  was  oppofite  to  that 
■of  the  large  one,  at  a  little  greater  diftance  the  fmall 
globe  was  neutral,  and  ftill  farther  off,  it  was  redundant. 
,  When   the  diameters   of  the  globes  were  1 1  and  8 

refpeftively,  the  fmall  globe  at  the  fronting  point  was 
negative,  till  it  ^vas  at  the  diltance  I ,  when  it  was  neu- 
tral, and  beyond  this  it  was  pofitive.  Wlien  the  diame- 
ters were  1 1  and  4,  the  neutral  diftance  was  2,  and  when 
they  were  1 1  and  2,  the  diftance  at  which  the  fmall 
globe  was  neutral  was  2\. 

It  is  iadifferent  whether  the  globes  be  folid,  or  con- 
fift  merely  of  a  thin  ftiell.  This  circuraftance  is  an  ad- 
ditional proof  of  the  juftnefs  of  the  theoretical  invefti- 
gation,  on  the  fuppofition  of  the  fluid  being  diifufed 
over  the  furface,  leaving  the  interior  parts  in  a  neutial 
ilate. 

Sect.  II.  ^n  Application  of  the  Theory  of  JEpinus  and 
Cavend'tjh  to  the  principal  Phenomena  ofEleBriciiy. 

-n5  On   an    attentive    confideration   of   the    phenomena 

that  have  already  pafled  under  our  review,  and  a  care- 
ful cornparifon  of  thefe  with  the  theory  of  pofitive  and 
negative  elcclricity,  ?.s  improved  by  ^pinus  and  Ca- 
vendifti,  it  will,  we  tliink,  appear,  that  this  theory  is 
adequate  to  the  explanation  of  the  fafts. 

The  cornparifon  ot  the  theory  with  the  experiments 
may  readily  be  made,  and  we  have  already  hinted  at 
it  in  fcveral  cafes.  We  cannot,  hoivever,  purl'ue  this 
to  any  extent,  and  nnift  reftricl  ourfehes  in  the  remain- 
der of  this  chapter  to  the  more  Important  and  intereft- 
ing  phenomena,  leaving  the  reft  to  be  fupphed  by  the 
reader,  for  which  purpofe  we  have  furniftied  him  with 
ample  materials. 

We  have  already,  in  our  illuftration  of  the  theory  of 
yTLpinus,  fo  fully  confidered  the  phenomena  of  elei!lric 
attraflion  and  repnllion  in  a  general  vieiv,  that  little 
more  needs  to  be  done,  than  to  explain  a  few  of  the 
more  remarkable  cafes. 

The  phenomena  of  attraflion  and  repuliion  may  be 
«no        reduced  to  the  following  iimple  propofilions. 
Elcfiricity        Prop.  I. — If  any  body  be  eleilrificd  by  any  means, 
_hv  pofition  and  if  another  bodv  be  brought  near  it,  this  latter  be- 
aiuftrated.  comes  ekarified  by  pofition. 
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We  fliall  illuftrate  this  propofitlon  by  the  following  Theory  of 
fimple  experiment.  Eleiftriiiity, 

Let  there  be  provided  three  metallic  condu£lors,  • 
each  fupportcd  on  an  infulating  Hand,  fuch  as  A,  B,  C, 
fig.  115.  Set  thefe  in  a  row,  witli  their  extremities 
touching  each  other,  and  at  one  end  of  the  row,  as  at  c, 
place  a  ftand,  to  ^\'hich  is  hung  a  ball  eleftxometer 
with  filk  threads.  On  bringing  an  excited  eleftric 
near  a,  the  oppofite  end  of  the  condudlor,  the  pith  ball 
win  approach  the  end  c.  Care  muft,  however,  be 
taken  not  to  bring  the  eleflric  fo  near  a,  as  to  make 
the  ball  ftrike  the  oppofite  extremity  j  as  in  that  cafe 
the  experiment  would  come  under  our  fecond  propo- 
fitlon. When  the  excited  ele3:ric  is  removed,  the  ball 
retires  to  its  perpendicular  fituation.  The  fame  effccl 
will  be  produced  if  the  eleclrometer  be  placed  at 
the  fide  of  the  conduftor,  inftead  of  its  extremity, 
clearly  ftiewing  that  it  is  affefted  by  the  condudlor,  and 
not  immediately  by  the  excited  eleftric. 

This  is  an  inftance  of  induced  eleftricity,  and  is  eafily 
explained  on  the  principles  mentioned  in  N*  344.  The 
approach  of  the  excited  eleftric  to  the  end  a  of  the 
compound  conduftor,  renders  this  end  deficient,  if  the 
eleftric  be  overcharged,  or  redundant  if  it  be  under- 
charged ;  and  the  oppofite  extremity  is  in  the  contrary 
ftate,  and  hence  attradls  the  ball  of  the  eleiSrometer. 

Although  the  oppofite  extremities  of  the  conduftor 
are  in  oppofite  ftates,  the  fluid  is  varioufly  difpoied  in 
^•arioiis  parts  of  the  conduclor  5  as  may  be  proved  in 
the  following  manner.  WTiile  tlie  excited  eleftric  re- 
mains near  a,  take  away  the  two  extreme  conduftors, 
A  and  C,  or,  if  only  two  have  been  employed,  take 
away  the  remote  one  ;  remove  the  excited  eleclric,  and 
examine  the  parts  of  the  conduftor  feparately.  The 
part  A  will  be  found  entirely  negative  ;  if  the  elcftric 
were  overcharged,  C  will  be  entirely  pofitive  j  and  if 
three  pieces  have  been  employed,  the  middle  piece  E 
^rill  be  faintly  pofitive.  If  the  pieces  be  again  united, 
they  will  be  found  devoid  of  eleftricity.  The  fame  ap- 
pearances will  be  more  completely  teen  by  forming  a 
conduftor  of  a  feries  of  metallic  balls,  lufpended  by 
filk  threads,  one  of  which  will  be  found  fcarcely  electri- 
cal. 

Prop.  II. — When  an  infulated  body  is  brought  very      4^^*^ 
near  an  electrified  body,   a   fpark  palTes  between  them, 
and  the  infulated  body  becomes  electrified  pernjanently 
by  communication,  while  the  eleftricity  of  the  electrified 
body  is  diminilhed. 

In  this  cafe  the  eleftricity  imparted  is  of  the  fame 
kind  as  that  of  the  electrified  body,  pofitive  if  this  were 
pofitive,  and  vice  verfa.  The  propofitlon  may  be  il- 
luftrated  by  the  fame  apparatus  of  the  conductors  and 
electrometers,  and  fcarcely  requires  an  explanation. 

When  the  eleftricity  is  in  a  Irnall  degree,  the  Ipark 
Is  either  very  fmall  or  fcarcely  perceptible,  but  there  is 
no  doubt,  that  it  takes  place  in  all  cafes.  The  fpark 
is  owing  to  the  fuJden  transference  of  a  portion  of  the 
fluid  from  the  eleCtrified  body  to  the  uneleClrified  body.      ^-j 

Prop.  III. — When  an   eleCtrified    body    has    com-Re|)uifioit  j 
municated  part  of  its  eleCtricity  to  another  body,  this°'^'^°'''"ii 
latter  is  repelled,  unlefs  it  has  communicated  its  acquired  j,'^.  "™^ 
ftore  to  other  bodies. 

I'he  flying  feather,  the  cork  balls,  and  many  other 
e.xperiments  related   in  the  firit  chapter  of  Part  III. 

amply 
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of  amj'ly  nicflr.-.te  tliis  propofition,  ^vhich  expreffes  one 
")'of  the  moit  general  i'a&s  in  eleclricitv. 

Eefore  the  elctlrified  body  has  communtcated  part 
of  its  eleftricity  to  the  body  prefcnti.d  to  it,  this  latter 
is  in  its  natural  Hate  ;  but  after  the  comr.v.mication, 
both  are  either  redundant  or  deficient,  and  confequent- 
ly  repel  each  other,  as  appears  from  N"  3  13,  3-4- 

From  thefe  general  propoiitiors  we  may  deduce  the 
following  corollaries,  an  apj'licaticn  of  which  will  ferve 
iHll  further  to  illuflrnte  and  e\plain  the  phenomena  of 
electiic  attra6Hon  and  rcpuUion. 

Cor.  I. — The  vivacity  of  the  appearances  produced 
by  a  transference  of  fluid  will  be  proportional  to  the 
quantity  of  riuid  transferred. 

Cor.  I. — The  phenomena  of  communicated  eleftri- 
city  will  be  more  remarkable,  the  greater  the  conduft- 
ing  poiver  of  the  bodies  to  ■which  it  is  communicated. 

It  Kill  have  appeared  from  numerous  expeiiments  re- 
lated in  Pvirt  III.  efpecially  that  of  the  dancing  balls  in 
N''94.  that  an  imperfeft  conduflor,  fuch  as  glafs,  permits 
the  communication  of  eleftricity  only  in  the  point  pre- 
fented  to  an  eleftrified  body  ;  whereas,  when  elcflricity 
is  communicated  to  one  point  of  a  tolerably  pcrfeft 
conductor,  fuch  as  the  prime  conduftor  of  a  machine, 
the  whole  conduflor  is  inftantly  pervaded,  and  becomes 
electrical  in  eveiy  part. 

Cor.  3. — WTien  an  eleftrified  body  has  a  fi'^e  com- 
munication with  a  perfcft  conductor,  its  electricity  can- 
not apparently  be  communicated  to  a  body  touched  by 
it. 

For  tlie  mafs  of  the  earth,  with  which  the  body  com- 
municates, bears  fo  great  a  proportion  to  the  body  it- 
felf,  that  when  the  elcftrlcity  of  the  latter  is  communi- 
cated to  the  fonner,  it  becomes  imperceptible  in  both. 

Cor.  4. — When  an  unele5trified  body  is  prefented 
to  an  elefirified  body,  the  former  is  firft  attracted, 
comes  In  contaft  with  the  eledtrified  body,  and  is  then 
repelled. 

This  corollary  has  been  illuftrated  by  numerous  ex- 
periments ;  we  may  initance  the  dancing  Jigiires,  &c. 
and  the  appearances  are  eafily  explained.  The  unelec- 
trified  body  becomes  eleftrical  by  induflion  ;  in  confe- 
quence  of  this,  it  is  attracted  to  the  eleRrified  body, 
from  ivhich  it  receives  a  fpark,  becomes  eleflrified  by 
communication,  and  being  noiv  in  the  lame  ftate  with 
the  elefirified  body,  is  repelled  by  it. 

It  ivlll  probably  have  been  obferved,  in  making  the 
experiment  of  prefenting  a  feather,  or  a  pith  ball,  fuf- 
pended  by  a  firing  to  the  prime  conductor,  that  they 
cling  to  the  conduftor,  and  are  not  repelled  for  lorae 
time.  The  reafon  of  this  is,  that  thefc  bodies  are  Im- 
perfeS  conductors,,  efpecially  when  Very  dry,  and  hence 
their  furface  is  not  eafilv  pervaded  by  the  fluid  ;  when 
this  becomes  equally  difTufed,  they  are  repelled.  The 
fame  circumftance  explains  why  the;,  balls  of  the  com- 
mon eleftromcter  fometimes  adhere  together,  and  then 
feparate  ^vith  a  jerk. 

Cor.  5. — Eleftrical  attraction  and  repiJfion  are  not 
prevented  by  the  interpofitlon  of  uneleftrified  non-con- 
dufting  fubitances. 

A  thin  plate  of  glafs  may  be  interpofed  between  the 
conductor  and  the  pith-ball  in  the  experiment  of  N° 
399,  and  Itill,  though  the  plate  be  very  extenfive,  the 
eledrometer  will  be  affefted. 

Nay,  an  infulated   el^rif.cd   body  may  be  covered 
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with  a  glafs  bell,  and  it  will  vet  attract  a  ball  prefented  Tlio  ly  of 
to  it.  "  lilciSririty. 

As  this  fingk  circumftance  affords  one  of  the  beft 
arguments  againfl  the  hypothefis  of  material  eleCtric  Hypotliffn 
atmofpheres,  which  has   been    maintained,   and  is  ftill  of  tleclnc 
maintained,   by  forae  of  our  molt  eminent  cleCtrlcJans  ;  atir.o- 
wc  fliall  take  this  opportunity  of  giving  a  brief  account  !"' 
of  this  hypothefis,  'and  Itatiiig  the  reafons  which  ii-.duce 
us  to  rejcCt  it. 

It  has  been  fuppofed,  that  the  eleCtric  fluid  is  collec- 
ted around  the  furface  of  an  eleCtrified  body,  forming 
a  kind  of  atmofphcre  ;  and  that  on  thefe  atmofpheres 
depended  the  aCticn  ot  ihcfe  cleCtrified  bodies.  If  the 
reader  will  examine  ths  plates  of  Lord  Stanhope's  Priti- 
ciples  of  E/cflrlcii!/,  he  will  fee  the  figures  of  conduc- 
tors furrounded  ivith  a  (hining  margin,  like  the  line  of 
coalls  and  iltands  in  a  map. 

This  idea  of  eleftric  atmofpheres  was  firit  held  at  a 
very  early  period  of  the  fcience  by  Otto  Gucrickc,  and 
aftenvards  by  the  academicians  del  Cimcnto,  who  con- 
trived to  render  the  ele£lric  atmofphere  vifiblc,  by  means 
of  fmoke  attracted  by,  and  uniting  itfelf  to  a  piece  of  am- 
ber, and  gently  rifing  from  it,  and  vanifliing  as  the  am- 
ber cooled.  But  Dr  Franklin  exhibited  this  eleCtric 
atmofphere  with  great  advantage,  by  dropping  rofin 
on  hot  iron  plates  held  under  bodies  cleflrified,  froni 
i\luch  the  fmoke  rofe  and  encompaffcd  the  bodies,  giv- 
ing them  a  very  beautiful  appearance.  He  made  other 
obfervations  on  thofe  atmofpheres  :  he  took  notice  that 
they  and  the  air  did  not  feem  to  exclude  one  another  j 
that  they  were  immoveably  retained  by  the  bodies  from 
ivhich  they  ilTued  ;  and  that  the  fame  body,  in  different 
circumltances  of  dilatation  and  contraction,  is  capable  of 
receiving  and  retaining  more  or  left  of  the  eleCtric  fluid 
on  its  furface.  Hoivever,  the  theory  of  tlcCtrical  at- 
mofpheres was  not  fufticiently  explained  and  underltood 
tor  a  confiderable  time  ;  and  the  inveltigatlon  led  to 
many  very  curious  experiments  and  obfervations.  Mr 
Canton  took  the  lead,  and  was  follov>-ed  by  Dr  Frank- 
lin. Meffrs  Wilckc  and  TEpinus  profecuted  the  in- 
quiry, and  completed  the  dilcovery.  The  experiments 
of  the  f.vo  former  gentlemen  prepared  the  way  for  the 
conclufion  that  was  aftenvards  drawn  from  them  by  tlie 
latter,  though  they  retained  tire  common  opinion  of 
electric  atmofpheres,  and  endeavoured  to  explain  the 
phenomena  by  it.  The  conclufion  was,  that  the  eleCtric 
fluid,  when  there  is  a  redundancy  of  it  in  any  body,  re- 
pels the  eleClric  fluid  in  any  other  body,  ivhen  they  are 
brought  within  the  fphere  of  each  others  influence,  and 
drives  it  into  the  remote  parts  of  the  body,  or  quite  out 
of  it,  if  there  be  any  outlet  for  that  purpofe. 

By  atrhofpherc  M.  i^pinus  {ays,  no  more  is  to  be  un- 
derltood than  the  fphere  of  aCtion  belonging  to  any  bo- 
dy, or  the  neighbouring  air  eleCtrified  by  it.  Sig.  Bec- 
caria  concurs  in  the  fame  opinion,  that  the  eleCtrified 
bodies  have  no  other  atmofphere  than  the  eleClricIty 
communicated  to  the  neighbouring  air,  and  not  with 
the  eleCtrified  bodies.  And  Mr  Canton  like  wife,  h'av- 
ing  rclinquifhed  the  opinion  that  eleCtrical  atmofpheres 
ivere  compofed  of  effluvia  from  excited  or  eleCtrified  bo- 
dies, maintained  that  they  only  refult  from  an  alteration 
in  the  itate  of  the  eleCtric  fluid  contained  in,  or  belong- 
ing to  the  air  furrounding  thefe  bodies  to  a  certain  dif- 
tance ;  for  inftance,  that  excited  glafs  repels  the  elec- 
tric fluid  from  it,  and  confequcntly  beyond  that  diftance 
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makes  it  more  detife  ;  wliereas  excited  wax  attrafts  the 
eleSric  fluid  exilling  in  the  air  nearer  to  it,  making  it 
rarer  than  it  was  before. 

Among  the  i'upportcrs  of  this  doctrine  is  Dr  Peart  of 
Gainiborough,  who  has  diftinguilhed  himfelf  as  a  zeal- 
ous opponent  of  the  chemical  theory  of  Lavoifier,  the 
faUacy  of  which  he  has,  in  his  own  opinion,  fully  de- 
monftrated,  BUr  Dr  Peart's  atmofpheres  are  not  thofe 
of  moil  eleftricians  ;  tliey  confill  of  chemical  elements, 
of  etlter  and  phiogijlon,  by  the  union  and  reciprocal 
aflion  of  which  all  the  phenomena  of  eleftricity  are 
^iTefted.  We  are  afraid  of  doing  more  than  rtating  this 
leading  principle  of  Dr  Peart's  hypothefis,  left  we 
fhould  (liare  the  fate  of  Mr  Read,  with  whom  the  Doc- 
tor is  very  angry  for  only  partially  agreeing  with 
him. 

We  muft  therefore  refer  fucli  of  our  readersj  as  wifh 
for  more  fatisfaiElion  on  this  head  to  the  Doctor's  pam- 
phlets on  e/eciricity  and  tnagnelifm,  and  on  eleiltic  at- 
mofpheres. 

It  is  perhaps  a  fufficient  refiitation  of  this  doftrine 
of  material  atmofpheres,  that  ele<Elrical  attraftion  and 
tepulfion  may  take  place,  where  thefe  atmofpheres  can- 
not, according  to  the  general  opinion,  be  formed.  Thus^ 
in  the  inftance  given  above,  it  is  fcarcely  conceivable, 
that  the  excited  eleiftric  on  one  fide  of  the  glafs  pane, 
or  bell,  fhould  fo  fpeedily  extend  its  atmofphere  to  the 
other  fide  of  the  pane,  or,  in  the  cafe  of  the  beU,  that 
it  (hould  extend  it  at  all,  fo  as  inftantaneoufly  to  aSefl 
an  eledtrometer  prefented  to  the  other  fide.  Nay,  it  is 
^ell  known,  that  an  eleflrlfied  body  will  affeft  a  con- 
ducing wire,  fo  as  to  render  it  pofitive  at  one  end,  and 
negative  at  the  other,  though  the  wire  be  completely 
enveloped  in  fealing-wax,  or  fome  other  eleftric  fub- 
flance.  It  therefore  becomes  a  qiieftion,  how,  if  the 
ititerpofed  body  be  Impermeable  to  the  eleflric  fluid, 
(and  we  fee  no  reafon  to  think  that  glafs  and  other  per- 
left  eleflrics  are  not  fo),  the  eledlric  atmofphere  can 
be  produced  ?  The  one  atmofphere  can,  in  this  inftartcej 
produce  the  other  only  by  ailing  at  a  diftance  on  the 
particles  of  which  this  latter  is  to  be  formed.  Even 
fuppbfing  that  the  one  atmofphere  could  produce  the 
other  in  this  way,  we  fliould  gain  nothing  by  the  fup- 
pofition.  It  only  fuppofes  innumei'able  attractions  and 
repulfions  in  place  of  one* 

Dr  Franklin  whirled  an  eleflrified  ballj  fiifpended 
by  a  filk  thread,  many  times  about  his  head  with  great 
rapidity,  and  found  that  its  eleftricity  ivas  not  lenfibly 
diminilhed  by  the  motion.  Now  it  is  fcarcely  conceiv- 
able, that  the  eleflric  atmofphere  Could  remain  attach- 
ed to  the  ball  under  thefe  circumflances,  or  that  it  could 
be  fo  inftantaneoufly  formed,  or  renewed  in  every  point 
of  its  revolution,  as  to  be  capable  of  aiSing  the  moment 
the  motions  were  ended  ;  for  the  eleflricity  of  the  ball 
muft  in  this  way  have  been  greatly  leflened,  or  nearly 
exhaufted  ;  whereas  Dr  Franklin  found  that,  when  the 
air  was  very  dry,  the  eledricity  of  the  revolving  ball 
was,  when  the  ball  was  flopped,  not  lefs  than  that  of  a 
fimilar  ball  that  had  remained  for  the  fame  time  in  a 
ilate  of  reft. 

We  have  faid  that  we  fee  no  reafon  to  think,  that 
glafs  is  permeable  to  the  eleSric  fluid.  We  are  aware, 
that  this  permeability  is  fupported  by  fome  eleftricians, 
and  that  experiments  have  been  related  in  proof  of  their 
©pinion.     Among  the  moft  plaufibk  of  thefe,  are  the 
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experiments  o%Mr  Lyons  of  Dover,  ■whieli  may  all  be  Theory  of 
reduced  to  the  following.  A  wire  is  brought  from  the-^'^'^"'^"^'j 
outfide  of  a  phial  charged  by  the  knob,  and  terminates  ' 
in  a  ftiarp  poin*  "t  a  imall  diftance  from  a  thin  glafs 
plate  ;  it  is  comnionly  mtroddced  into  a  glafs  tube, 
having  a  ball  at  the  end,  and  tne  point  of  the  wire 
reaches  to  the  centre  of  the  ball  ;  and  another  wire 
is  connedled  with  the  difcharging  rod,  and  alfo  comes 
very  near,  and  frequently  clofe  to  the  other  end  of 
the  glafs,  oppofite  to  the  pointed  wire.  With  this  ap- 
paratus he  obtains  a  difchargc,  and  therefore  fays  that 
the  glafs  is  permeable  to  the  eleflric  fluid. 

Dr  Robifon  repeated  moft  of  Mr  Lyons's  experiments, 
and  found  that,  in  the  above  wayj  he  did  indeed  pro- 
cure difcharges,  but  that  thefe  were  very  incomplete, 
and  very  unlike  the  fiall  and  audible  difcharge  ufuaily 
obtained  5  they  were  always  very  faint^  except  when  tbc 
glafs  was  perforated. 

To  terminate  this  long  digrefTion,  it  muft  be  remark-  Eledlrics 
ed,  t"hat  the  impermeability  of  eleftrics  fuppoied  in  our  only  fo  fuj 
theory,  ftiews  that  the  redundancy  or  deficiency  indu- P"^*^  1' 
ced  in  an  overcharged  or  undercharged  eleflric,  does 
not  extend  beyond  the  furface  j  for,  when  the  furface  is 
rendered  eleftrical  by  excitation  in  any  way,  the  im* 
permeability  of  the  body  prevents  the  redundant  fluid 
from  penetrating  to  any  depth,  or  from  expanding  to 
fupply  the  deficiency  on  the  furface*  Hence  we  find, 
that  an  excited  electric,  when  plunged  into  water, 
quickly  lofes  its  eledlricity  by  communication  with  this 
conducing  medium^ 

We  muft  now  return  to  our  corollaries,  of  which  we 
fliall  deduce  one  more.  ^,j 

Cor.  6.—^ As  non-eleftrics  are  conduflors,    and  asCoropen- 
fome  eleftrics   are  excited   by  rubbing  them  v\4th  non-  f^ted  elee« 
eleftrics,  it  will  follow,  that  if  the  non-eleClrics  be  in- '""-''y- 
fulated  and  feparated  from  the  eleflric,  the  former  will 
ftiow  figns  of  eleftricity  as  well  as  the  latter,  but  that, 
while  they  remain  together,  no  figns  of  eleftricity  can 
be  exliibited  by  either. 

This  corollary  may  be  illuftrated  by  numerous  fafts 
that  have  been  related  in  the  preceding  parts  of  this  ar- 
ticle. 

The  ftieets  of  paper  in  N"  19.  ihowed  no  figns  of 
eleftricity  while  in  contaft  with  the  table  ;  the  fulphur 
in  the  experiments  of  Wilcke  and  ^pinus,  was  not 
eleftrical  while  within  the  metallic  cups,  &c. 

WheTi  cafes  of  this  kind  occur,  in  which  two  bodies, 
that  would,  \vhen  feparated  after  mutual  contaft,  fliow 
figns  of  oppofite  eleftricities,  afe,  when  united,  faid  to 
compenfcte  each  other,  the  circumftance  is  eafily  ex- 
plained. 

In  whatever  way  excitation  is  produced  by  friftion 
or  other  means,  which  we  do  Hot  pretend  to  explain,  it 
muft  happen  that  the  adjoining  furfaces  of  two  bodies 
nibbed  together,  muft  be  in  oppofite  ftates,  and  the 
one  overcharged  in  the  fame  degree  as  the  other  is  un- 
dercharged. \\1ien  the  bodies,  which  we  Ihall  fuppofe 
to  be  two  plates,  are  joined,  fo  that  the  one  exactly  co-- 
vers  the  other,  they  muft  be  inaftire ;  becaufe  a  par- 
ticle of  moveable  fluid  in  any  part  of  one  furface  of  the 
overcharged  plate,  will  be  as  much  attrafted  by  the  un- 
dercharged furface  of  the  farther  plate,  as  it  is  repelled 
by  the  overcharged  furface  of  the  nearer  plate.  As  the 
furfaces  are  fuppofed  equal,  coincident,  and  equally 
eleftrical,  their  aftions  mull  balance  each  other.     The 

aftloti 


I 


Chap.  11. 


ELECTRICITY. 


Theory  of  aftioti  of  tlie  United  bodies  will  be  exprefled  by  Y'm'  x 
T:iearicity.(^ — .,')  or  ¥'m' ;  z—z'  being  here  =o. 

'  But  now  again,  if  the  plates  be  feparated,  a  confider- 

able  part  of  the  redundant  fluid  ivill  fly  back  from  the 
one  lurface  to  the  other,  being  impelled  thither  by  the 
repuliion  of  its  own  particles,  and  drawn  by  the  attrac- 
tion of  the  redundant  matter  in  the  other  furface.  But, 
as  the  eleflric  is  a  non-condu£lor,  it  will  retain  a  por- 
tion of  fluid,  or  will  remain  deprived  of  a  portion,  in  a 
ftratum  a  little  way  within  the  furface,  the  two  plates 
muil,  after  feparation,  be  in  oppofite  Hates,  and  the  non- 
eleftric  plate,  if  it  has  been  infulated  before  feparation, 
will,  after  feparation,  appear  eleflrified. 

We  ihall  clofe  our  coniideration  of  elef^rical  attrac- 
tion and  repulfion,  by  explaining  two  very  beautiful  e\ 
periments  of  Dr  Franklin  ;  one  of  which,  the  eleOrical 
well,  has  been  defcribed  in  N°  79  ;   the  other  (liall  be 
defcribed  prefently. 

It  appears  from  Mr  Cavendifli's  account  of  the  dif- 
pofition  of  fluid  in  a  fphere,  given  in  N°  372,  that 
when  the  Iphere  is  overcharged,  all  the  redundant  fluid 
is  crowded  into  the  furface,  leaving  the  internal  parts  in 
a  neutral  ftate.  Now  the  veffelthat  reprefents  the  elec- 
trical well  is  eiaftly  in  this  condition  ;  the  eleftro- 
meter,  therefore,  when  let  down  mthin  the  cavity  of 
the  veflel,  cannot  be  affeifled,  becaufe  »11  that  fpace  is 
neutral  •,  but  ivhen  the  balls  are  railed  above  the 
brim  of  the  veflel,  they  are  affefted,  becaufe  they 
come  within  the  fphere  of  aflion  of  the  redundant  fur- 
face. 

The  other  experiment  to  which  we  allude,  is  that  of 
the  eleftrified  can  and  chain,  which  is  thus  made. 

Infulate  a  metallic  can,  or  any  other  concave  piece 
of  metal,  and  place  within  it  a  pretty  long  metallic 
chain,  having  a  filk  thread  tied  to  one  of  its  ends.  At 
the  handle  ot  the  can,  or  to  a  wire  proceeding  from  it, 
fulpend  a  cork  ball  eleftronieter  ;  then  eleftrify  the  can, 
by  giving  it  a  fpark  with  the  knob  of  a  charged  phial, 
and  the  balls  of  the  eleflrometer  will  immediately  diverge. 
If,  in  this  fituation,  one  end  of  the  chain  be  gradually 
raifed  up  above  the  top  of  the  can,  by  the  filk  thread, 
while  the  lower  end  of  the  chain  remains  in  it,  the  balls 
of  the  eleftrometer  will  converge  a  little,  and  more  or 
lefs  in  proportion  to  the  greater  or  lefs  elevation  of  the 
chain  above  the  top  of  the  veflel.  A  fimilar  experi- 
ment was  made  by  Mr  Ronayne,  which  is  as  fol- 
lows : — He  excited  a  long  Hip  of  white  flannel,  or  a  filk 
ribband,  by  rubbing  it  with  his  fingers  ;  then,  by  ap- 
plying his  hand  to  it,  took  off  as  many  fparks  as  the  ex- 
cited eleftric  would  give  ;  but  when  the  flannel,  &c. 
had  loft  the  power  of  giving  any  more  fparks  in  this 
manner,  he  doubled,  or  rolled  it  up  ;  by  ivhich  operation 
the  contrafted  flannel,  &c.  appeared  fo  ftrongly  elec- 
trical, that  it  not  only  afforded  fparks  to  the  hand, 
brought  near,  but  it  threw  out  fpontaneous  bruflies  of 
light,  which  appeared  very  beautiful  in  the  dark. 

To  explain  this  experiment,  we  muft  have  recourfe  to 
nn  inference,  that  is  eafily  deducible  from  the  fame 
theorem  of  Mr  Cavendifli  :  namely  that  in  overcharged 
bodies  of  all  Ihapes,  the  redundant  fluid  will  be  much 
more  denfe  near  the  furface  than  in  the  more  internal 
parts  ;  and  that  it  will  be  alio  denfcr  in  all  elevated  or 
protuberant  parts  of  thefe  bodies,  as  alfo  near  the  ex- 
tremity of  oblong  bodies  ;  and  in  general,  that  the  re- 
ilur.dant  fluid,  or  redundant  matter,  will  bear  a  njuch 
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nearer  proportion  to  the  furfaces  of  bodies,  tli&n  to  their  Theory  o 
quantities   of  matter.     Hence   ivc   may   perceive,  that  '^'"^^'^"^"y; 
when  the  chain,  in  the  above  experiment,  is   lifted  np,         ' 
it  will  attraft  to  ilfclf  a  part  of  the  dcnfer  fluid,  leav- 
ing that  of  the  furface  of  the  veflel,  to  which  the  elec- 
trometer is  attached,  more  rare  ;  and  conlequcntly,  the 
divergence    of   the    balls   will   decrcafe,  in  proportion 
as  the  chain  is  more  elevated  above  the  rim  of  the  cup. 
Mr  Ronayne's  experiment  admits  of  a  fimilar  explana- 
tion. 

The  well  known  efl'efls  of  points,  in  caufing  a  quick  Artion  o.'' 
dileharge  of  eledriclty,  feem  to  agree  very  well  withpoi"tse«- 
this  theory.  '  '  plained. 

It  appears  from  391,  that,  if  two  fimilar  bodies  of 
different  fizcs  are  placed  at  a  very  great  diflance  from 
each  other,  and  connccled  by  a  (lender  canal,  and  over- 
charged, the  force  with  which  a  particle  of  fluid  placed 
clofe  to  correfponding  parts  of  their  furface  is  repelled 
from  them,  is  inverfeiy  as  the  correfponding  diameter-; 
of  the  bodies.  Ifthedlftancc  of  the  bodies  is  fmall, 
there  is  not  fo  much  difference  in  the  force  with  which 
the  particle  is  repelled  by  the  two  bodies ;  but  Hill,  if 
the  diameters  of  the  two  bodies  are  very  different,  the 
particle  will  be  repelled  with  much  more  force  from  the 
fmaller  body  than  from  the  larger.  It  is  indeed  true, 
that  a  particle  placed  at  a  certain  diflance  from  the 
fmaller  body,  will  be  repelled  with  lefs  force,  than  if  it 
be  placed  at  the  fame  diflance  from  the  greater  body  ; 
but  this  diflance  is  in  moft  cales  pretty  confiderable.  If 
the  bodies  are  fphcrical,  and  the  repulfion  inverfeiy  as 
the  fquare  of  the  diftance,  a  particle  placed  at  any  di- 
flance from  the  furface  of  the  fmaller  body,  lefs  than  a 
mean  proportion  between  the  radii  of  the  two  bodies, 
will  be  repelled  from  it  with  more  force  than  if  it 
be  placed  at  the  fame  diftance  from  the  larger 
body. 

We  may  probably,  therefore,  be  well  aflured,  that  if 
two  fimilar  bodies  are  conneiSed  together  by  a  (lender 
canal,  and  are  overcharged,  the  fluid  muft  efcape  fafter 
from  the  fmaller  body  than  from  an  equal  furface  of  the 
larger  ;  but  as  the  fuiface  of  the  larger  body  is  greateft, 
it  is  not  certain  which  body  ought  to  lofe  moft  clecfri- 
city  in  the  fame  time  ;  and  indeed  it  feems  impoffible 
to  determine  pofitively  from  this  theory  which  fliould, 
as  it  de])ends  in  a  great  meafure  on  the  manner  jn 
which  the  air  oppofes  the  entrance  of  the  eleftric 
fluid  into  it.  Perhaps,  in  fome  degrees  of  eleflrifica- 
tion,  the  fmaller  body  may  lofe  moft,  and  in  others 
the  larger. 

Let  now  ACB  (fig.  1 16.^  be  a  conical  point,  ftand- 
ing  on  any  body  DAB,  C  being  the  vertex  of  the 
cone  ;  and  let  DAB  be  overcharged  :  Mr  Cavendifli 
fuppofes,  that  a  particle  of  fluid  placed  clofe  to  the  fur- 
face of  the  cone  anywhere  betiveen  /'  and  C,  muft  be 
repelled  uith  at  leart  as  much,  if  not  more,  force,  than 
it  would,  if  the  part  A  a  Zi  B  of  the  cone  was  taken  a- 
way,  and  the  part  a  C  b  connecfed  to  DAB  by  a  flen- 
der  canal ;  and  confequently,  from  what  has  been  faid 
before,  it  feems  rcafonable  to  fuppofe  that  the  wal^e  of 
elei^lricity  from  t!ie  end  of  the  cone  mulf  be  very  great 
in  proportion  to  its  furface  ;  though  it  does  not  appear 
from'this  reafoning,  winetherthe  wafte  of  eleilricity  from 
the  whole  cone  (hould  be  greater  or  lefs  than  from  a 
cylinder  of  the  fame  bafe  and  altitude. 

AH  that  has  been  here  fiiid  relating  to  the  flowing  out 
5  E  of 
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of  of  eleflricitv  from  overcharged  bodies,  holds  equally 
y-  true  with  regard  to  the  flowing  in  of  eleftricity  into  un- 
dercharged bodies. 

But  a  circumllance  which  probably  contributes  as 
much  as  any  thing  to  the  quick,  difcharge  of  electricity 
from  points,  is  the  fwift  current  of  air  caufed  by  them, 
as  taken  notice  of  in  N°  8d  el.feq.  and  which  is  produ- 
ced in  this  manner. 

If  a  globular  body  ABD  is  overcharged,  ihe  airclofe 
to  it,  all  round  its  furface,  is  rendered  overcharged  by 
the  eleflric  fluid,  which  flows  into  it  from  the  body  ; 
it  will  therefore  be  repelled  by  the  body  ;  but  as  the  air 
all  round  the  body  is  repelled  ^vith  the  fame  force, 
it  is  in  equilibrio,  and  has  no  tendency  to  fly  off  from 
it.  If  now  the  conical  point  ACB  be  made  to  Hand 
out  from  the  globe,  as  the  fluid  will  efcape  much  fafler 
in  proportion  to  the  furface  from  the  end  of  the  point 
than  from  the  reft  of  the  body,  the  air  clofe  to  it  will  be 
much  more  overcharged  than  that  cloie  to  the  reft  of  the 
body  :  it  will  therefore  be  repelled  with  much  more  force  j 
and  confequently  a  current  of  air  ivill  flow  along  the 
fides  of  the  cone  from  B  towards  C  ;  by  which  means 
there  is  a  continual  fupply  of  frefli  air,  not  much  over- 
charged, that  the  eleftricity  would  have  but  little  dif- 
pofition  to  flo-iv  from  the  point  into  it. 

The  fame  current  of  air  is  produced  in  a  lefs  degree, 
without  the  help  of  the  point,  if  the  body,  inllead 
of  being  globular,  is  oblong  or  flat,  or  has  knobs  on 
it,  or  is  othenvife  formed  in  fuch  a  manner  as  to  make 
the  electricity  efcape  failer  from  fome  parts  of  it  than  the 
reft. 

In  like  manner,  if  the  body  ABD  be  undercharged, 
the  air  adjoining  to  it  will  alio  be  undercharged,  and 
will  therefore  be  repelled  by  it  \  but  as  the  air  clofe  to 
the  end  of  the  point  will  be  more  undercharged  than 
that  clofe  to  the  reft  of  the  body,  it  will  be  repelled 
with  much  more  force  5  which  ivill  caufe  exactly  the 
fame  current  of  air,  flowing  the  fame  way,  as  if  the 
body  was  overcharged  ;  and  confequently  the  velocity 
ivith  which  the  eleftric  fluid  flo^vs  into  the  body,  ^\ill 
be  very  much  increafed.  We  believe,  indeed,  that  it 
may  be  laid  down  as  a  conftant  rule,  that  the  fafter  the 
eleflric  fluid  efcapes  from  any  body  when  overcharged, 
the  fafter  will  it  run  into  that  body  wlien  under- 
charged. 

Points  are  not  the  only  bodies  ivhich  caufe  a  quick 
difcharge  of  eleftricity ;  in  particular,  it  efcapes  very 
faft  from  the  ends  of  long  flender  cylinders  ;  and  a  fwift 
current  of  air  is  caufed  to  flow  from  the  middle  of  the 
cylinder  towards  the  end  :  this  ivill  eafily  appear  by 
confidering,  that  the  redundant  fluid  is  collected  in 
much  greater  quantity  near  the  ends  of  the  cylinders 
than  near  the  middle.  The  fame  thing  may  be  faid, 
but  we  believe  in  a  lefs  degree,  of  the  edges  of  thin 
plates. 

What  has  been  juft  faid  concerning  the  current  of  air, 
ferves  to  explain  the  reaf<;n  of  the  revolving  motion  of 
Dr  Hamilton's  and  Mr  Kinnerfley's  bent  pointed  wires, 
CN°  81.)  for  the  fame  repulfion  which  impels  the  air 
from  the  thick  part  of  the  wire  towards  the  point,  tends 
to  impel  the  wire  in  the  contrary  direction. 

It  is  well  known,  that  if  a  body  B  is  pofjtively  elec- 
trified, and  another  body  A,  communicating  with  the 
ground,  be  then  brought  near  it,  the  ekftric  fluid  will 
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efcape  fafter  from  B,  at  that  part  of  it  which  is  turned  Theory  of 
toward  A,  than  before.     This   is   plainly  conformable  ^'"^^'■"'''y' 
to  theory  ;  for  as  A  is  thereby  rendered   undtrchnrged,  ^"~v~~^ 
B  will  in  its  turn  be   made   more  overcharged,  in  that 
part  of  it  Avhich  is  turned   towards  A,  than   it  was  be- 
fore.     But  it  is  alio   well   kiiovni,  that   the   fluid   will 
efca])e  fafter  from  B,  if  A  be  pointed,  than  if  it  be  blunt, 
though  B  will  be  lels  overcharged   in  this  cafe  than  in 
the  other  ;  for  the  broader  the  lurface  of  A,  which   is 
turned  towards  B,  the  more  effeft  will  it  have  in  increas- 
ing the  overcharge  of  B.  The  caufe  of  this  phenomenon 
is  as  follows. 

If  A  is  pointed,  and  the  pointed  end  turned  towards 
B,  the  air  clofe  to  the  point  will  be  very  much  under- 
charged, and  therefore  -vxill  be  ftrongly  repelled  by  A, 
and  attrafted  by  B,  ^vhich  will  caufe  a  fwift  current  of 
air  to  flow  from  it  towards  B  ;  by  which  means  a  con- 
ftant fupply  of  undercharged  air  will  be  brought  in  con- 
tadl  with  B,  which  will  accelerate  the  difcharge  of 
eledricity  from  it  in  a  very  great  degree  j  and  more- 
over, the  more  pointed  A  is,  the  fwifter  vrill  be  this 
current.  If,  on  the  other  hand,  that  end  of  A  which 
is  turned  towards  B  is  fo  blunt,  that  the  eleftricity  is 
not  difpofed  to  run  into  A  fafter  than  it  is  to  run  out  of 
B,  the  air  adjoining  to  B  may  be  as  much  overcharged 
as  that  adjoining  to  A  is  undercharged  ;  and,  therefore 
may,  by  the  joint  repulfion  of  B  and  attraftion  of  A, 
be  impelled  from  B  to  A,  with  as  much,  or  more  force, 
than  the  adjoining  air  to  A  is  impelled  in  the  contrary 
direflion  ;  lb  that  what  little  current  of  air  there  is,  may 
flovr  in  the  contrary  direftion. 

We  might  here  give  an  account  of  Coulomb's  experi- 
ments on  the  dillipation  of  electricity  into  the  air,  and 
along  imperfeil  conduftors.  But  we  muft  defer  this  to 
the  article  El  IXTROMETER,  under  which  we  lliall  de- 
fcribe  the  inftrument  with  which  they  were  made. 
We  rauft  now  proceed  to  the  theory  of  the  Leyden  phial. 

In  the  4th,  6th,  and  7th  chapters  of  the  third  part,  we      415 
have   related   a    confiderable    number    of   experiments.  Phenomena ' 
illuftrating  the  phenomena  of  charged  eledrics.    Before  °'^  charged 
we  examine  the  theory  of  the  Leyden  phial,  it   will,  *   ^\  " 
therefore,  be  neceflary  to  confider  the  phenomena  only 
in  a  fimple  cafe,  and  for  this  purpofe  we   fliall   give  an  ~ 

experiment,  by  which  the  late  Dr  Robifon  uled  to  illuf- 
trate  the  theory  of  charged  glafs. 

Fig.  117.  reprefents  the  profeffor's  apparatus.  G  is 
the  extremity  of  a  prime  conduftor,  on  which  is  fixed  a 
quadrant  electrometer  H.  AB  reprefents  a  round  plate 
of  tin-foil,  parted  on  a  plate  of  glafs,  the  edges  6f  which 
extend  beyond  the  tin-foil  about  two  inches.  The  plate 
of  glafs  is  fixed  to  a  wooden  Hand,  fo  that.it  may  be  placed 
upright,  and  at  any  required  diftance  from  the  conduc- 
tor. DF  is  another  plate  of  equal  dimenfions  vMx  AB, 
having  a  wire  EN  fixed  in  its  centre,  with  its  extremity 
N,  terminating  in  a  fmall  ball,  from  which  is  hung  a 
common  ball  eleftromcter.  The  wire  alfo  pafles  through- 
a  wooden  ball  O,  which  is  fallened  to  the  infulating 
ftand  P.  It  is  neceflary  that  the  glafs  plates  be  very  clean 
and  dry,  and  a  little  warm. 

The  condu6lor  G  is  to  be  connefted  with  the  plate 
AB,  by  a  ivire  reaching  to  the  centre  C.  Now  move 
the  eletlrical  machine  flowly,  till  the  index  of  the  qua- 
drant rife  to  30°  or  40°,  and  mark  the  number  of  turns 
required  to  produce  this  effeft.  Take  off  th?  eleftricity, 

and 
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Theory  of  and  having  removed  the  conne£ling  wire  GC,  turn  tlie 
Ele<3iicitj-  machine  agniii  (lowly,  till  tlie  index  be  in  the  fame 
'"     '■  fituation.     The  difference  in  the  number  o(  turns  in  this 

latter  cale,  from  the  former,  will  fliew  pretty  nearly  the 
expenditure  of  tluid  neceffary  to  cledrity  only  the  plate 
of  tin-foil.  This  difference  will  be  found  very  trilling, 
when  a  low  degree  of  eledlricity  is  employed  ;  and  to 
this  it  is  neceflary  to  confine  the  eleftrification,  to  pre- 
vent too  great  a  diflipation  from  the  edges  of  the  plate. 
Now  replace  the  wire,  and  caufe  the  index  of  the  elec- 
trometer to  point  agjin  at  30°  ;  bring  forward  the  plate 
DF,  taking  care  to  keep  it  juli  oppofite  and  parallel  to 
AB  ivithout  touching  it.  No  fcntible  change  will  be 
produced  on  the  index,  till  the  plate  DF  come  within 
four  or  five  inches  of  AB,  and  it  may  even  be  brought 
much  nearer,  without  making  the  index  fink  more  than 
two  or  three  degrees,  unlefs  a  ipark  pafs  between  AB 
and  DF.  Remove  DF  again  to  the  dillance  of  two  or 
three  feet,  and  fallen  to  the  ball  N  a  piece  of  chain,  or 
metallic  thread,  fo  that  it  may  lie  on  the  table.  Now 
raifc  the  eletlrometer  again  to  30°,  and  advance  DF 
gradually  towards  AB.  The  index  will  gradually  fall 
as  DF  advances,  but  will  rife  again  to  its  former  height, 
if  DF  be  carried  back  to  its  original  fitaation. 

Thefe  appearances  are  eafily  explained  in  the  prin- 
ciples laid  down  in  N°  392,  393.  For  as  DF  advances 
towards  AB,  the  redundant  fluid  in  the  latter  repels  a 
part  of  the  fluid  in  DF  towards  the  remote  end  of  the 
wire  EN,  as  is  llievm  by  the  feparation  of  the  balls  at 
N  ;  hence  an  accumulation  commences  in  AB,  and  the 
index  of  the  eleftrometer  HG  falls  juft  as  if  part  of  the 
fluid  in  the  prime  condudlor  were  communicated  to 
AB.  \Vhen  DF  is  made  to  communicate  ■with  the 
floor,  much  more  eleftricity  is  repelled  from  DF,  ac- 
cording as  it  approaches  nearer  to  AB  ;  but,  by  reafon 
of  the  communication,  the  eleftrometer  at  N  gives  no 
iigns  of  elecfricity. 

If,  inlfead  of  connefting  AB  with  the  prime  conduc- 
tor, we  adapt  to  the  vAre  GC,  at  the  extremity  G,  a 
metallic  plate  of  the  fame  dim«nlions  as  AB,  with  an 
electrometer  attached  to  it  next  AB,  and  if  this  appa- 
ratus be  any  how  electrified,  and  the  feparation  of  the 
balls  at  H  be  noted,  before  DF,  which  communicates 
with  the  floor,  be  approached,  on  attending  to  the 
charges,  it  will  be  feen,  that  the  divergency  of  the  balls 
correiponds  very  nearly  to  the  diftance  of  DF,  as  is  re- 
quired by  the  theory. 

Now,  while  the  plates  are  near  each  other,  efpecially 
if  DF  communicates  with  the  door,  if  we  fufpend  a 
pith  ball  bv  a  iilk  tliread  between  AB  and  DF,  the 
ball  will  be  llrongly  attrafled  by  either  of  thele  plates 
that  is  neareft  to  it,  fuppofe  DF  ;  and,  having  touch- 
ed this,  it  will  be  immediately  repelled,  and  drawn  to- 
wards AB,  by  ^vhich  it  will  be  again  repelled  to  DF, 
and  it  will  thus  be  driven  backwards  and  forivaids  like 
the  eleclriticd  fpider  defcribed  in  N°  I  26,  as  long  as 
any  eleftricity  remains  in  either  of  the  plates.  In  the 
mean  time,  the  index  of  the  eleftromcter  at  H  will 
gradually  delcend,  till  the  motion  of  the  pith  ball 
ceafes. 

All  thefe  appearances  are  more  remarkable,  ac- 
cording as  the  plates  are  nearer  to  each  other,  and 
when  they  come  in  contaft,  the  phenomena  are  the  moll 
complete. 

If,  when  the  plates  are  charged,  we  approach  one 
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end  of  a  bended  wire,  (having  a  downy  feather  at  each  Tlieory  of 
end,  to  the  plate  DF,  and  bring  the  other   to  AB,  wc^Wlncity. 

Ihall  obfervc  the  feathers  Iprcad  out  their   fibres  to  llm         " 
plates,  and  then  the  etiuilibrium  will  be  rellorcd,  or  the 
plates  will  be  dilciiaiged. 

Having,  by  means  of  this  experiment,  brought  again 
into  view  the  phenomena  of  charging  and  dilcharging 
a  coated  cleftric,  we  arc  prepared  to  explain  the  theory 
of  the  Leyden  phial,  ivhich  can  eafily  be  done  by  re- 
curring to  the  important  theorem  of  the  difpofition  and 
actions    of    four  parallel  plates,    fo    fiilly  detailed    in 

^"39^:        .  .         .  .  4.« 

1  he  following  obfervations  will  alfo  afford  forae  idea  Tiicory  of 
of  the  maimer  in  ivhich  the  fluid  is  difpoled  in  the  fub-'''^  L-yden 
fiance  of  the  glafs.  P*"^'" 

It  fully  appears  from  what  has  been  faid  in  N"  409. 
that  the  eleftric  fluid  is  not  able  to  penetrate  a  plate 
of  glals  i\-ithout  breaking  it  ;  and  yet  it  feems  able 
to  penetrate  to  a  very  fmall  depth,  we  might  almoll 
fay,  an  imperceptible  depth,  within  the  furface  of  the 
glals. 

Let  ACGM,  fig.  118.  reprefent  a  flat  plate  of  glafs, 
or  any  other  fubllance  which  will  not  fuller  the  eleilric 
fluid  to  pafs  through  it,  feen  edgeways;  and  let  BZ'fl'Z), 
and  E  ej^y,  or  B  </  and  E_/,  as  we  fliall  call  them  for 
fhortnefs,  be  two  plates  of  conduSfing  matter  of  the 
fame  fize,  placed  in  contact  with  the  glafs,  oppofite  to 
each  other;  and  let  B  </  be  pofitivcly  eleilrlfied  ;  and 
let  Ey  communicate  with  the  ground  ;  and  let  the  fluid 
be  luppofed  either  able  to  enter  a  little  way  into  the 
glafs,  but  not  to  pals  through  it,  or  unable  to  enter  it 
at  all  ;  and  if  it  is  able  to  enter  a  little  ivay  into  it,  let 
6  B  i  (/,  or  l/i  as  we  Ihall  call  it,  reprelent  that  part  of 
the  glals,  into  which  the  fluid  can  enter  from  the  plate 
B  I),  and  e  cp  that  which  the  fluid  from  E_/can  enter. 
By  the  above  mentioned  propofition,  N°  134.  it  ap- 
pears that  [(be,  the  thicknefs  of  the  glafs,  is  very  fmall 
in  refpeft  of  b  d,  the  diameter  of  the  plates,  the  quan- 
tity of  redundant  fluid  forced  into  the  fpace  B  </  or  B  S, 
(that  is,  into  the  plate  B  J,  If  the  fluid  is  unable  to 
penetrate  at  all  into  the  glafs,  or  into  the  plate  B  d, 
and  the  fpace  b  J,  together  if  the  fluid  is  able  to  pene- 
trate into  the  glafs)  will  be  many  times  greater  than 
what  would  be  forced  into  it  by  the  fame  degree  of 
eleflrification,  if  it  had  been  placed  by  itfelf  ;  and  the 
quantity  of  fluid  driven  out  of  E  ip  w-ill  be  nearly  equal 
to  the  redundant  fluid  in  B  5. 

If  a  communication  be  7iow  made  between  B  S  and 
E  ^  by  the  canal  NIIS,  the  redundant  fluid  will  run 
from  B  3  to  E  (p  ;  and  if  in  its  way  it  pafTes  through  the 
body  of  any  animal,  it  will,  by  the  rapidity  of  its  mo- 
tion produce  in  it  that  fenfatlon,  called  a  /hoch. 

It  appears  from  N"  392,  tliat,  if  a  body  of  any  fize 
was  eledlrified  in  the  fame  degree  as  the  plate  B  d,  and 
a  communication  ^vas  made  between  that  body  and  the 
ground,  by  a  canal  of  the  fame  length,  breadth,  and 
thicknefs  as  NRS  ;  that  then  the  fluid  in  that  canal 
would  be  impelled  with  the  fame  force  as  that  in  NRS, 
fuppofing  the  fluid  in  both  canals  to  be  incompref- 
fible  ;  and  confequently,  as  the  quantity  of  lluid  to  be  ■ 
moved,  and  the  refiflance  to  its  motion,  is  tlie  fame  in 
both  canals,  the  fluid  fliould  move  with  the  fame  rapi- 
dity in  both  :  and  there  feems  no  reafon  to  think  that 
the  cafe  will  be  different,  if  the  communication  is  made 
by  canals  of  real  fluid. 

5  E  2  Therefore 
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Therefore,  in  the  opinion  of  Mr  Cavendilh,  as  great 
a  fliock  would  be  produced  bv  making  a  communica- 
tion between  the  conduflor  and  the  <;round,  as  between 
the  two  fides  of  the  Leyden  phial,  by  canals  of  the 
fame  length,  and  fame  kind.  I'his  feems  a  neceflary 
confequence  of  this  theory ;  as  the  quantity  of  fluid  which 
pafles  through  the  canal  is,  by  the  fuppoiition,  the  lame 
in  both  ;  and  there  is  the  greateft  reafon  to  think,  that 
the  rapidity  with  which  it  pafles,  will  be  nearly,  if  not 
quite,  the  fame  in  both. 

It  may  be  worth  obferving,  that  the  longer  the  ca- 
nal NRS  is,  by  which  the  communication  is  made,  the 
lefs  v.-Ul  be  the  rapidity  %\-ith  which  the  fluid  moves 
along  it  ;  for  the  longer  the  canal  is,  the  greater  is  the 
refinance  to  the  motion  of  the  fluid  in  it ;  whereas  the 
force  with  ivliich  the  whole  quantity  of  fluid  in  it  is  im- 
pelled, is  the  fame  whatever  be  the  length  of  the  canal. 
Accordingly  it  is  found  in  melting  Imall  wires,  by  di- 
reftijig  a  fliock  through  them,  that  the  longer  the  wire, 
the  greater  charge  it  requires  to  melt  it. 

As  the  fluid  in  B  S,  is  attrafted   ^vith  great  force  by 
the  redundant  matter  in  E  ^,  it  is  plain  that  if  the  fluid 
is  able  to  penetrate   at  all  into   the  glafs,  great  part  of 
the  redundant   fluid  will   be  lodged  in  b  d,  and  in  like 
manner  there  ^vill  be  a   g*teat  deficiency  of  fluid  in  e  ?. 
But  in  order  to  form  fome  eftimate  of  the  proportion  of 
the  '.-sdundant   fluid,  which   will  be   lodged  in  i  5  :   let 
the    communication  between   E_/"  and  the  ground  be 
taken  away,  as  well  as  that  by  which  B  <j'  is  eleftrified ; 
and  let  fo   much   fluid   be  taken    from  B  J,  as  to  make 
the  redundant  fluid  therein  equal  to  the  deficient  fluid 
in  E  tp.     If  ^ve  fuppofe  that  all  the  redundant  fluid  is 
collefled  in  b  S,  and   all  the   deficient  in  E  ^,  fo  as  to 
leave  B  d  and  E_/ faturated  ;  then  as  the  eleilric  repul- 
fion  is  inverfely  as  the  fquare  of  the  diftance,   a  particle 
of  fluid  placed  anywhere  in   the  plane  b  d,  except  near 
the  extremities  b  and  d,  will  be   attracted   ^vith   very 
near  as  much  force  by  the   redundant  matter  in  e  (p,  as 
it  is  repelled  by  the  redundant   fluid  in  b  S.     Hence  it 
follows,  that  if  the  depth  to  which  the   fluid  can  pene- 
trate is  very   fmall  in  refpeft  of  the  thicknefs  of  the 
glafs,     but    yet    is     fuch  that     the    quantity    of    fluid 
natiu-ally     contained    in    ^  S     or    e  ip,     is    confiderably 
more  than  the  redundant  fluid  in  B  5 ;  then,  as  the  re- 
pulfion  is  inverfely  as  the  fquare  of  the  dillance,   almoft 
all  the  redundant  fluid  will  be  collected  in  b  S,  leaving 
the  plate  B  d  not   very  much  overcharged  ;  and  in  like 
manner  £_/"  ^vill  be  not  very  much  undercharged  ;  if  the 
lepulfion  were  inverfely  as  fome  higher   power  than  the 
fquare,  B  d  will   be   very   much   overcharged,   and  E/" 
very  much  undercharged  :  and  if  the  repulfion  were  in- 
verfely as  fome  lower  power  than  the  fquare,  B  d  will  be 
very  much  undercharged,  and  Eyvery  much  overcharged. 
It  is  a  part  of  Dr  Franklin's  theory,  that  no  eleftric 
fluid  can  be  thrown  into  one  fide  of  a  coated  plate,  un- 
lefs  an  equal   quantity   be   at  the   fame  time  abftrafted 
from  the  other  fide  ■,  and  that  confequently  the  charged 
plate  contains  no  more  fluid  than  before   it   was  char- 
ged.    We  find.  Indeed,  that  one  fide  of  the  plate  will 
not  receive  a  charge,  unlefs  the   other  fide   at  the  fame 
time  communicate    uith    the    ground.     He    infers  the 
lame  confequence  from  the  circumflance,  that  if  a  jar 
be  difcharged  through  a  perfon  when  iniiJated,  the  per- 
fon  is  not   found  eledrified  •,  the   neceflary  confequence 
of  which  is,  according  to  Dr  Franklin,  that  any  num- 
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ber  of  jars  may  be  charged  by  the  fame  turns  of  a  ma-  Throi^  of 

chine,  provided  that  the  outfide  of  one  jar  communi-  Flc'^ricity. 
cates  with  the  iufide  of  the  next  fucccflivcly,  while  the  '""""* 
outfide  of  the  lall  has  a  communication  with  the  ground. 
He  found,  however,  by  experiment,  that  a  greater 
number  of  turns  was  neceiTary,  than  his  theory  requir- 
ed ;  but  he  attributed  this  circumflance  to  the  dilFipa- 
tion  of  the  fluid  into  the  air.  But  we  learn  from  our 
theory  that  the  redundant  matter  in  the  plate  that  com- 
municates with  the  ground  is  lefs  than  the  redundant 
fluid  in  the  other  plate  in  the  proportion  of  « — 1  to  n  : 
and  that  the  proportion  of  redundant  fluid  iw  the  next  plate 
or  jar  is  no  greater.     If  we  have  any  number  of  jars, 

the  charge  of  the  mlh  jar  in  the  ferles,  will   be 

If  the  charge  of  the  firfl;  jar  or  //zr6o,  that  of  the  loth 
will=r  ;i  nearly. 

Though  a  coated  plate  will  not  receive  a  charge,  un- 
lefs one  fide  communicate  with  the  ground,  it  mav  how- 
ever be  rendered  eleftrical,  as  appears  when  we  attempt 
to  charge  it  while  inlulated.  For  when  we  attempt  to 
eledlrify  one  fide,  the  other  gives  a  fpark  ivhich  proves 
this  to  be  eledlrified  alfo.  Again,  when  a  charged 
phial  is  difcharged  by  means  of  an  infulated  difcharger, 
it  always  remains  eledrical,  pofitively  or  negatively, 
according  as  the  body  from  ivhich  it  was  charged  was 
pofitive  or  negative.  jj 

It  was  fuppofed  by  Wilcke,  that  when  a  jar  is  char-Miftake  of 
ged  by  connefting  one   fide  of  it  with  the  prime  con-^^  "'^ke. 
duftor,  and  the  other  with   the  rubber,  it  is  neutral  on 
both  fides.     But  if  this  were   the  cafe,  it  could   not  be 
difcharged  ;  and  in  faft,  it  will  be  found  by  experiment 
to  be  equally  aftive  on  both  fides. 

It  is  fcarcely  neceflary  to  remark,  that  the  theory  of  Method  of 
the  Leyden  phial,  and  that   of  a  coated  plate,  are  theverifjing 
fame  ;  and  hence  we   have  an  eafy  method  of  compar-*''^ ''"'"'^i'' 
ing  the  theory  ^vith  experiment,  by  taking  two   plates 
of  the  fame  kind   of  glafs,  and  of  an   equal  thicknefs, 
but  different   in   the  extent   of  coated   furface.      If  we 
charge  both  plates,   by  means  of  very  long  conducing 
wires  attached  to   both   fides,  we  are   to   meafure  how 
often  the  charge  of  the   lefler  plate  is  contained  in  the 
greater,  which  is  eafily  done  by  the  following  method 
of  Mr  Cavendifli.  ^j^ 

When  a  jar  is  charged,  obferve  the  electrometer  that  Cavendifli's 
is    conneiled  with   it,   and  immediately    commimicate  m^'l'o^  °* 
the  charge  to  another  equal  jar,  the  perfeft  equality  of™f'''"""g 
ivhich  has  been  previoully  afcertained  by  the  methods,  * 
■\vliich  will  prefently    appear.      Again,  note  the   elec- 
trometer.    This  will  giie  the  elevation,  that  indicates 
one  half,  independent  of  all  theory.     Now  eledlrify  a 
jar,  or  a  feries  of  equal  jars,  to  the  fame  degree  as  the 
firft,  and  communicate  the  charge  to  a  coated  plate  of 
mirror  glafs,  difcharging  the  plate  after  each  communi- 
cation, till  the  eledlrometer  reaches  the  degree  that  in- 
dicates one  half.     This   fliews   how   often   the  charge 
of  the  plate  is  contained   in  that  of  the  jar   or  row  of 
jars. 

Let  the  charge  of  the  plate  be  to  that  of  the  jars  as 
-v  to  I.    Then  by  each  communication,  the  eleftricity  is 

diminiihed  in  the  proportion  of  I  -\-x  to  1 .  If  ^com- 
munications have  been  made,  it  will  be  reducedWi  the 
proportion  of  I  -j-.v"'  to-  I. 
i-^\z="'V2,  and  x:::^"'- V" z- 


Therefore  l-^-:r"zr2,  and 
-I. 

When 
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Theory  of       When  .v  is  fraall  in  proportion  to  I ,  we   rtiall   come 

Eleitricty.  very   near  the   truth,   by  multiplying    the   number  of 

'         communications  by  1 ,444,  fubtradting  0,5  from  the  pro- 

duft.     The  remainder  fliews  how  often  the  charge  of 

the  plate  is  contained  in  that  of  the  iarsor  -. 
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The  important  difcovery  of  Franklin,  that  the  charge 
of  coated  glals  reiides  in  thfc  glafs,  and  not  in  the  coat- 
ing, led  Beccaria  to  a  no  lefs  important  difcovery  ; 
namely,  that  in  a  charged  plate  of  glafs,  and  probably 
of  any  other  elcflric,  there  are  feveral  llrata,  incon- 
ceivably thin,  that  are  alternately  in  a  pofitive  and  ne- 
gative Hate,  and  that  the  number  of  thefe  llrata  in- 
creafes  as  the  electrification  is  continued. 

This  difpoiition  of  the  furfaces  of  eleftric  plates  ex- 
plains many  phenomena  ;  particularly  the  experiments 
with  charged  plates  defcribed  in  N°  151.  and  fome  cu- 
rious appearances  obferved  by  Beccaria,  and  ranked  by 
him  under  the  head  of  vindicating  e/eBricily. 
They  are  thus  defcribed  by  Mr  Cavallo. 
Bectaria's         ^-   A^'  "  ^  H-  "9'    reprefents   a   plate   of  glafs, 
vindicatin-y  coated  on  both   fides   with  tlie   two   metallic  coatings, 
eleiflricity.  CD,  c  a,    which  are  not  lluck  to  the  plate,  but  only 
laid  upon  it. 

From  the  upper  coating  CD,  three  filk  threads  pro- 
ceed, ■ivhich  arc  united  at  their  top  H,  by  which  the 
faid  coating  may  be  removed  from  the  plate  in  an  infu- 
lated  manner,  and  may  be  prefented  to  an  eledrified 
electrometer  as  reprefented  in  fig.  i  20.  in  order  to  ex- 
amine its  eleftricity.  FG  is  a  glafs  ftand,  which  infu- 
lates  and  fupports  the  plate,  &c. 

2.  Let  the  plate  AB,  a  b,  be  charged  in  the  com- 
mon manner,  by  means  of  an  electrical  machine,  fo 
that  its  furface  AB  may  acquire  one  kind  of  eleftricity, 
(which  may  be  called  K)  and  the  oppofite  furface  a  b 
may  acquire  the  contrary  electricity,  (which  ^ve  ihall 
call  L).  Then,  if  the  coating  CD  be  removed  from 
the  plate,  and  be  prefented  to  an  eleSrified  eleflrome- 
ter,  as  reprefented  in  fig.  I  20,  it  will  be  found  poffef- 
fed  of  the  eleflricity  K,  viz.  of  the  fame  kind  with 
that  which  was  communicated  to  the  furface  AB  of  the 
glafs  plate  ",  from  whence  it  is  deduced,  that  the  furface 
AB  has  imparted  fome  of  its  eleflricity  to  the  coating. 
Now,  this  difpofition  of  the  charged  plate  to  give  part 
of  its  electricity  to  the  coating,  is  what  the  learned 
F.  Beccaria  nominates  the  negative  vindicating  elec- 
tricily. 

3.  If  the  coating  be  again  and  again  alternately 
laid  upon  the  plate  and  removed,  its  eleftricity  K  will 
be  found  to  decreafe  gradually,  till  after  a  number  of 
times  (which  is  greater  or  lefs,  according  as  the  edges 
of  the  plate  infulate  more  or  lefs  exaflly),  the  coating 
will  not  appear  at  all  eleftrified.  This  Hate  is  called 
the  limit  of  the  two  contrary  eleftricities  ;  for  if  now 
the  above-mentioned  operation  of  coating  and  uncoat- 
ing  the  plate  be  continued,  the  coating  will  be  found 
pofleffed  of  the  contrary  eleftricity,  viz.  the  eleftricity 
L.  This  eletlricity,  L,  of  the  coating  is  weak  on  its 
firft  appearance ,  but  it  gradually  grows  ftronger  and 
ftronger  till  a  certain  degree  ;  then  infenfibly  decreafes, 
and  continues  decreafing  until  the  glafs  plate  has  en- 
tirely loll  every  fign  of  eleflricity. 

By  this  change  of  eledlricity  in  the  coating,  it  is  de- 
duced, that  the  furface  AJJ  of  the  glafs  plate  changes 


property;  and  whereas  at  firft  it  was  difpofcd  to  part  Tlieoryof 
"ith  its  clcftricity,  now,   (viz.  beyond  the  limit  of  the  l^'"^"'-''-''; 
two  contrary  electricities)  it  fccms  to  vindicate  its  own         ' 
property,  that  is,  to  take   from  the  coating  fome  elec- 
tricity of  the  fame   kind  with   that  of  which  it  was 
cliarged  :    hence  this  difpofition   was  by  F.  Beccaria 
called  the  fiojilive  vindicating  cleBricity. 

4.  This  pofitive  vindicating  eleiSricity  never  changes, 
though  the  coating  be  touched  every  time  it  is  re- 
moved. It  appears  llronger,  and  lalls  a  very  confider- 
able  time  after  the  plate  has  been  difcharged  ;  which  is 
a  very  furprifing  property  of  glafs,  and  probably  of  all 
good  and  folid  eleftrics. 

5.  If,  foon  after  the  difcharge  of  the  plate,  the  coat- 
ing be  alternately  taken  from  the  plate,  and  replaced, 
but  with  the  following  law,  viz,  that  when  the  coating 
is  upon  the  plate,  both  coatings  be  touched  at  the  fame 
time,  and  when  the  coating  is  cut  off,  this  be  either 
touched  or  not  :  then  the  furface  AB  of  the  plate,  on 
being  uncoated  every  time,  takes  a  quantity  of  elec- 
tricity, which  it  alternately  lofes  every  time  it  is  coat- 
ed. 

6.  On  removing  the  coating  in  a  dark  room,  a  flafli 
of  light  appears  between  it  and  the  glafs,  which  is  ftill 
more  confpicuous  if  the  coating  be  removed  by  the 
fingers  being  applied  immediately  to  it,  viz.  not  in  an 
infulated  manner,  becaulc,  when  the  coating  is  not  in- 
iulated,  the  glafs  plate  can  give  to,  or  receive  from  it, 
more  of  the  eleftric  fluid,  and  that  more  freely,  thaR' 
otherwife. 

7.  It  is  obfervable,  that  in  the  negative  vindicating, 
electricity,  the  glafs  lofes  a  greater  or  lefs  portion  of 
eledfricity  in  an  inverfe  proportion  of  the  charge  given 
to  the  plate,  viz.  the  part  loll  is  greater  when  the  charge 
has  been  the  weaker  •,  for  in  the  pofitive  vindicating 
eleftricity,  the  force  of  receiving  eleftricity  is  the 
ftronger,  when  the  charge  has  been  ftronger,  and  con- 
trarywife. 

8.  If,  after  every  time  that  the  coating  CD  is  re- 
moved, the  atmofpheres  E,  e,  that  is,  the  air  conti- 
guous to  the  furface  of  the  glafs  plate,  be  examined, 
they  will  be  found  eledlrified  as  in  the  following  table, 
viz.  the  threads  of  an  electrometer,  brought  within  one 
or  two  inches,  or  more,  of  the  furfaces  AB,  a  b,  will 
diverge  with  elecfricities  contrary  to  thofe  exprefled  in 
the  table. 


Dunne  the  ftlie  air    E.  r        ,      .  , 
c     1     I  i-  .V      1.1  moderately 
time     of    the  I  if  the  plate  J   i^-   1 

negative   vin-'S  has  been      1  l"'!! 

dicatinp  Elec-  I  charged         *-        ^     t      " 


I  moderately  L 
L  moderately  K 


tncity 


1-tlie  air  /  is  elct5trificd  L. 


During   tbe  rthe 
inic  of  the  [Ki    I 
itive  vindicat-< 


During   tbe 
tin 
lit  i 

iiig  E!e(flri. 
city 


>are  ele(5lrified  L. 


.Hie    air    fJ 


The  theorj-  of  coated  glafs  naturally  leads  us  to  that      4'3 
of  the  elei5lrophorus  ;   for  though  this  apparatus  is  not         "  * 
exaClly  fimilar  to  a  charged  plate,  as   has   been   fuppo-  u*^  ^  '    ^°' 
fed  by  fome ;   there  is  yet  a  confiderable   refemblance 
in  the  phenomena. 

We  have  given  a  defcription  of  the  eleftrophorus, 
and  of  its  effetis  in  Chap.  X.  of  Part  III.  where  we  al- 
fo  Jta.ted,  that,  fyr  illuftrating  the  theory,  it  was  proper 
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Y. 


4'4 

Difpofition 
cf  fluid  in 


fhorus. 

I.  Its  pri- 
mitive 
flate. 


Theory  o"  to  make  ihe  fe\tial  parts  of  the  apparatus  of  confidera- 
E.earicitv.  jjjg  thicknefs,  as  the  more  inftru6live  but  minute  changes 
are  thus  greatly  increafed,  though  the  ihoivy  and  bril- 
liant phenomena  are  not  fo  remarkable.  Fig.  i  21.  re- 
prefents  a  feftion  of  the  three  parts  of  the  apparatus  in 
contact,  where  ABCD  is  the  eleftrlc  caic,  CDEF  the 
Jo/e,  and  ABHG  the  cover.  They  are  here  reprefen- 
ted  lying  horizontally  on  each  other  •,  but  for  experi- 
ment, it  will  be  moil  convenient  to  have  them  fixed 
vertically  to  glafs  fupporters,  furniihed  with  leaden 
feet  to  keep  them  Ifeady. 

We  might  here  give  a  mathematical  explanation  of 
the  phenomena  of  the  elcttrophorus ;  and  the  aftions  of 
every  part  of  the  apparatus  might  eafily  be  ftatcd  by 
means  of  the  propoiitions  in  N°  308  to  314,  and  the 
correfponding  ones  in  N°  228 — 335,  taking  into  con- 
fideratioii  the  true  law  of  aftion.  But  as  this  would 
be  going  over  again  much  of  the  ground  that  we  have 
already  trodden,  ivhere  our  readers  might  not  be  pleaf- 
ed  with  being  obliged  to  follow  us  ;  \ve  fhall  treat  the 
iubjeft  in  a  manner  fomewhat  more  popular,  the  refult, 
however,  of  ftridl  mathematical  reafouing. 

Having  related  the  general  phenomena  in  N°  207, 
■we  have  noiv  to  confider  only  the  difpofition  of  fluid  in 
nhnni<  °"  ^^^  Various  parts  of  the  apparatus  in  various  fituations, 
aud  the  mutual  forces  that  operate  between  them. 

We  fhall  confider  the  inlfrument  under  various  ftates. 

1.  When  the  cake  is  left  to  cool  after  being  made,  it 
becomes  negative  by  cooling  ;  and  if  it  were  by  itfelf, 
the  furface  on  both  fides  ivould  be  negative  to  a  confi- 
derable  thicknefs  near  the  edges  ;  and  the  fluid  w  ould 
probably  grow  derifer  by  degrees  towards  the  middle, 
where  it  would  have  its  natural  denfity.  This  difpofi- 
tion may  be  inferred  from  N^  3  7 1 ,  372.  But  as  it  cools 
in  conjunfKon  -with  the  fole,  the  attraflion  of  the  re- 
dundant matter  in  the  cake  for  the  moveable  fluid  in 
the  fole,  muft  diflurb  its  uniform  difflifion  in  the  fole,  and 
caufe  it  to  approach  the  calve.  And  as  this  probably 
happens  while  the  cake  is  ftill  in  a  conducting  ftate, 
the  difpofition  of  its  fluid  ■\vill  be  different  from  ivhat  is 
defcribed  above,  and  the  final  dupofition  of  the  fluid  in 
the  cake  and  (ole  will  referable  that  given  in  N°  3  7 1 . 
\vhere  the  plates  may  reprefent  the  cake  and  fole.  It 
will  be  fuflicient  at  prefent  to  confider  the  cake  and 
fole  as  divided  into  only  two  ftrata  ;  one  containing  re- 
dundant fluid,  and  the  other  deficient,  neglefting  the 
neutral  flratiun  iiiterpofed  between  them  in  each.  The 
cake  then  confiils  of  a  flratum  AB  h  a  A,  containing 
redundant  matter,  and  a  ftratum  a  b  CD  containing  re- 
dundant fluid  ;  and  the  fole  of  a  ftratum  DC  n  m  con- 
taining redundant  fluid  ;  that  is,  all  that  belongs  natu- 
rally to  the  fpace  DC  FE,  and  of  a  ftratum  m  n  FE, 
containing  redundant  matter.  We  may  call  this  the 
primitive Jlate  of  the  cake  and  fole  ;  and  if  this  is  once 
changed  by  communication  with  uneleftrified  bodies,  it 
can  never  be  recovered  without  new  excitation. 

2.  If  the  fole  is  touched  by  a  body  that  communi- 
cates with  the  ground,  fluid  will  enter  it,  till  the  repul- 
fion  of  the  redundant  fiuid  in  the  fole  for  a  fuperficial 
particle  is  equal  to  the  attraclion  of  the  redundant 
malter  in  the  cake  for  the  fame  particle.  What  we 
have  faid  concerning  infinitely  extended  plates  rendered 
neutral  on  one  fide,  may  fuftice  to  give  a  notion  of  the 
prefeat  difpofition  of  the  fluid  in  the  fole.     The  infc- 
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rior  furface  will  be  neutral;  and  the  denfity  of  the  fluid  Tbtoiy  of 
will  increafe  towards  the  furface  DC.  The  fole  con-  ^^'j^'^tncity. 
tains  more  than  its  natural  quantity  of  fluid,  but  is  neu-  ' 

tral  by  the  balance  of  oppofite  forces.  Let  it  now  be 
infulated.  This  may  be  called  the  conunon  Jlate  of  the 
eleclrophorus. 

3.  Place  the  cover  GHBA  on  the  cake.  A  particle 
Z,  at  the  upper  furface  of  the  cover,  muft  be  more  at- 
trai5lcd  by  the  redundant  matter  in  the  ftratum  AB  b  a 
than  it  will  be  repelled  by  the  redundant  fluid  in  the 
remoter  ftrata  •,  for  the  fluid  in  the  cake  is  lefs  than 
when  it  is  in  Its  natural  ftate,  and  therefore  Z  is  at- 
trafled  by  the  cake.  The  redundant  fluid  which  has 
entered  the  remote  fide  of  the  fole  is  lefs  than  what 
ivould  be  fuflicient  to  faturate  the  redundant  matter  of 
the  cake,  becaufe  it  only  balances  the  excefs  of  the  re- 
mote action  of  this  matter  above  the  nearer  aftion  of 
the  comprefl'ed  fluid  in  the  fole,  and  this  fmaller  quan- 
tity of  redundant  fluid  afts  on  Z  at  a  greater  diftance 
than  that  of  the  redundant  matter  in  the  cake.  There- 
fore the  particle  Z,  lying  imm.ediately  \vithin  the  fur- 
face GH,  is  on  the  whole  attradled  j  fome  fluid  will 
move  toward  the  cake,  and  its  natural  ftate  of  uniform 
difflifion  in  the  cover  will  be  changed  into  a  violent 
ftate,  in  which  the  fluid  will  be  comprelTed  on  the  fur- 
face AB,  and  abftrafted  from  the  furface  GH.  There 
v.ill  now  be  a  ftratum  G^/iH,  containing  redundant 
matter,  and  another  gp  BA  containing  redundant 
fluid.  But  this  difpofition  will  difturb  the  arrangement 
that  had  taken  place  in  the  fole,  and  had  rendered  it 
neutral  on  the  inferior  furface.  The  particle  Z  fituated 
in  that  furface,  will  be  more  repelled  by  the  comprefl'ed 
fluid  in  the  ftratum  g f>  CA  than  it  will  be  attracted  by 
the  equivalent  more  remote  redundant  matter  in  GH 
p g.  Fluid  is  now  therefore  difpofed  to  quit  the  iur- 
face  EF,  and  the  fole  will  appear  pofitively  eleflric,  but 
in  a  fmall  degree  only,  if  the  cover  be  thin.  All  this 
may  be  obferved  by  attaching  a  fmall  ball  eleftrometer 
to  the  loiver  furface  of  the  fole,  or  toucliing  the  fole, 
with  it,  and  then  trying  its  eleftricity  by  e.xcited  glafs, 
or  fealing-wax. 

4.  A  particle  of  fluid  Z,  placed  immediately  with- 
out the  furface  GH,  is  more  attracted  by  the  deficient 
ftratum  GH  g  q  and  by  AB  b  a,  than  it  is  repelled  by 
the  redundant  ftrata  beyond  them,  and  hence  the  cover 
muft  be  fenfibly  negative.  This  is  the  common  ftate 
of  the  whole  apparatus  after  fetting  on  the  cover. 
The  lower  furface  of  the  fole  is  flightly  pofilive,  and 
the  upper  furface  of  the  cover  more  (enfibly  negative. 
A  fmart  fpark  will  be  feen  between  the  apparatus  and 
the  finger,  and  fluid  "ill  enter,  till  the  attraftiou  of 
the  redundant  matter  in  AB  ba  balances  the  repulfion 
of  the  redundant  fluid  in  DC  FE. 

5.  A  fpark  may  now  be  obtained  from  the  fole  ;  forlts  ntutral 
it  was  faintly  pofitive  before,  and  there  is  now  the  ad-  tate. 
ditional   aftion   of  the   fluid  that  has  entered  into  the 

cover.  Part  of  the  fluid  in  the  fole  is  therefore  difpo- 
fed to  fly  to  anv  body  that  is  prefented  to  it.  But  when 
this  transference  has  taken  place,  the  equilibrium  at  the 
furface  GH  is  deftroyed,  and  this  furface  again  becomes 
negative,  and  ivill  attraft  fluid,  although  the  cover  con- 
tains already  more  than  its  natural  quantity.  A  fmall 
fpark  will  therefore  be  feen  between  the  cover  and  any 
condufting  body  prefented  to  it.     By  touching  it,  the 
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Atmo-     neutrality  or  equilibrium  may  bp  reftorcJ  at  GHf  but 
fpherical    Jj  ^^Jjj  [jg  Jeftroyed  again  at  EF,  from  which  a  politivc 
,  ,  fpark   may  be   obtauied,   leaving   GH   negative   in   its 

turn.  This  would  go  on  for  ever,  in  a  lerics  of  com- 
munications contimially  diminilhing  fo  as  at  kll  to  be- 
come inlenlible,  if  the  three  parts  of  the  elcflrophorus 
be  thin.  This  fhews  the  neceility  of  making  them 
otherwife,  if  the  inllrument  be  intended  for  illullrating 
the  theory. 

The  equilibrium  is  at  length  completed   at  the  fur- 
faces  GH  and  EF,  both  of  ^s•]lich  are  neutral  with  re- 
fpeft  to  lurrounding  bodies,  although   both  the  cover 
»nd  fole  contain  more  than  their  natural  fliarc  of  elec- 
tric   fluid.     This   ilate   of  the  apparatus  may  be  called 
its  neutral  ftale  ;   and  it  may  be  produced  at  once,  in- 
^,g        ftead  of  doing  it  by  thefe  alternate  touches  of  GH  and 
Its  charged  EF.     If  we  touch  at  once  both  thefe  fiirfaces,  we  fliall 
ftate.  have  a  bright,  pungent  Ipark,  and  a  fmall  Ifiock.      If 

this  be  the  objeft  of  the  experiment,  the  Hate  N°  428. 
which  gives  occafion  to  it  may  be  called  the  charged 
Jlate  of  the  eleftrophorus. 

When  the  apparatus  has  been  thus  rendered  neutral 
with  refpeft  to  lurrounding  bodies,  it  may  continue  in 
this  ilate  for  any  length  of  time,  without  its  capability 
of  producing   the   other   phenomena  being  diminiflied, 
provided   that    no    fluid    pafs   from   the    cover    to   the 
4jt         cake. 
Itscharg-         6.  Now  if  the  cover  be  removed  to  a  diftance,  both 
ing  (late,     pg^^j  of  jj^g  apparatus  will  exhibit  Hrong  marks  of  elec- 
tricity.     For  the  cover  contains  much  redundant  fluid, 
and  muft  therefore  appear  ftrongly  pofitive  j  it  will  give 
a  brilk  fpark,  ^vhich  may  be  employed  for  any  purpole, 
particularly  for   charging  a  jar  pofitively  by  the  knob, 
if  we  juft  touch  the  cover  with  the  knob.     Again,  the 
fole  will  attraiil  fluid,  or  it  will  be  negative,  though  it 
contains  more  than  its  natural  quantity  of  fluid  ;  it  will 
therefore  take  a  fpark.     The  fole,  therefore,  in  the  ab- 
fence  of  the    cover,  may  be   employed  to  charge  a  jar 
negatively  by  the   knob.      By  being  touched   with  the 
finger,  or  \vith  the  knob  of  a  jar  held  in  the  hand,  it 
iviU    be    reduced   to    the    common   Ilate    defcribed    in 
N'  426. ;  and  now  all  the  former  experiments  may  be 
repeated.     We  may  call  this  the  aBive  or  the  charging 
Jlate  of  the  eleclrophorus. 
43?  7.  If  the  eleclrophorus  be  not  infulated,  a  fliock  may, 

however,  be  obtained,  by  touching  firll;  the  fole,  and 
then  the  cover,  ^vithout  taking  off  the  finger  ;  but  will 
not  be  fo  fmart  as  when  the  negative  cover  is  touched 
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at   the   fame  time   witli  the  fole. 
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8.  If  the  apparatus  has  not  been  infulated,  the  cover 
when  put  on  will  aftord  a  fpark,  in  the  manner  already 
mentioned,  and  this  v.ill  be  rather  llronger  than  when 
it  is  infulated  ;  for  the  liuiJ  being  allo«cd  to  cfcape 
from  the  ible,  does  not  obllruft  the  entry  of  fluid  into 
the  cover.  If  then,  without  removing  the  finger  from 
the  cover,  we  touch  the  fole,  we  feel  nothing  ;  but  if 
we  firll  touch  the  fole,  and  then,  without  removing  the 
finger  from  it,  touch  the  cover,  we  ihal!  obtain  a  (hock. 
By  this  ferics  of  alternate  touches,  the  period  of  the 
eleclropliorus  is  completed.  For  it  is  fir(l  charged  or 
rendered  neutral,  by  touching  the  plates  in  contact  ; 
then,  by  touching  both  when  feparate,  the  whole  is  re- 
duced to  the  common  Hate.  When  after  having  been 
in  the  neutral  Jlate  they  are  feparated,  they  have  oppo- 
fite  eledricities,  xhcfule  having  that  of  the  cake.  When 
brought  together,  each  in  the  common  Jlate,  thcv  have 
oppolite  eledricitics,  the  cover  having  that  of  the 
cake. 

9.  By  being  long   expofed   to  the  air  without  the  MetiiJtl  of 
cover,    the   eleftrophorus   gradually   lofes   its   a£livity.f<^"^"'i"S 
Tliis   may  however   be   again   rellorcd  in  feveral  ways. ''^  *    ^'"'^' 
One  of  the  moll  obvious  methods  is,  to  produce  a  frelh 
excitation  of  the  rellnous  cake;  and  this  is  bell  done  by 
rubbing  it  witli  a  piece  of  new  flannel,  of  cat  or  liare's 

Ikin,  or,  what  anfwers  flill  better,  a  piece  of  mole  Ikin; 
This  friction  renders  the  cake  negative.  It  may  alfo 
be  eleftrined  negatively,  by  placing  on  it  a  jar  charged 
negatively  in  the  inlide,  and  then  touching  the  knob  of 
the  jar  with  any  ccndurting  body  that  communicates 
with  the  ground.  By  this  means  it  may  be  very  Urong- 
ly  excited,  if  the  jar  be  large,  and  if  the  cake  be  cover- 
ed with  a  piece  of  tinfoil,  that  comes  clolcly  in  contaft 
with  its  whole  furface.  But  one  of  the  moll  expedi- 
tious and  effeftual  methods  of  relloring  the  energy  of 
the  cake,  will  be  to  electrify  it  by  means  of  an  eleftri- 
cal  machine,  while  the  furface  of  the  cake  is  conned- 
ed  with  the  rubber. 

The  only  important  part  of  the  theory  of  eledlricity 
which  we  have  yet  to  confider,  is  that  of  the  conden- 
fer,  but  as  this  will  be  greatly  elucidated  by  an  appli- 
tion  of  Coulomb's  experiments  on  infulators,  we  (hall 
delay  it  till  we  give  an  account  of  thefe  in   the   article 
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THE  phenomena  of  eleftricity,  that  we  have  hither- 
to defcribed,  are  fufficiently  curious,  and  many  of  them 
extremely  interefting ;  but  they  are  trifling,  when  com- 
pared with  thofe  that  are  now  to  come  under  our  confi- 
deration.  In  tlie  prefent  part  of  our  article,  we  are  to 
liew  the  eledric  fluid  as  one  of  the  principal  agents,  em- 


ployed to  produce  fome  of  the  mod  remarkable  and  af- 
tonilhing  phenomena  of  nature.  We  are  about  to 
prove,  by  a  feries  of  the  moil  fatisfaiflory  experiments, 
that  thunder  and  lightning  are  merely  the  effe<5ls  of  a 
vail  explofion  of  accumulated  eledricity  in  the  atniof- 
phere. 
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Chap.  I.    Of  Thunder. 
Sect.  I.    Of  the  Identity  of  EleBricity  and  Lightning. 

It  is  not  furprifing  that  the  experiments  in  which 
the  eleflric  Ipark  is  made  to  produce  the  effefts  which 
we  have  recounted  in  the  third  part  of  this  article, 
fliould  have  led  philofophers  to  conceive  a  fimilarity 
between  thefe  eifedls,  and  thole  produced  by  lightning. 

Dr  Wall  and  Mr  Grey  feem  to  have  fancied  a  re- 
ferablance  between  thunder  and  the  fnapping  noife  pro- 
duced by  applying  the  fingers  to  an  e.xcited  eletlric  : 
but  how  luch  a  refemblance  (hould  llrike  them,  is  not 
eafy  to  conceive  ;  and  indeed  it  leems  to  have  been 
merely  a  bold  conjefture. 

The  abbe  Nollet  appears  to  have  formed  the  firfl  ra- 
tional idea  of  their  fimiUtude,  and  exprelTes  himfelf  on 
the  fubjeft  in  the  following  remarkable  manner. 

"  If  any  one  Ihould  take  upon  him  to  prove  from  a 
well  connefted  comparifon  of  phenomena,  that  thunder 
is  in  the  hands  of  nature  what  eleftricity  is  in  ours  ; 
that  the  wonders  ivhich  we  now  exhibit  at  our  pleafure, 
are  little  imitations  of  thofe  great  elFefts  that  frighten 
us,  and  that  the  whole  depends  upon  the  fame  mecha- 
nifm  :  if  it  can  be  demonllrated  that  a  cloud  prepared 
by  the  adion  of  the  mnds,  by  heat,  by  a  mixture  of  ex- 
halations, &c.  is  oppofite  to  a  terrelirial  objedl  ;  that 
this  is  the  eleftrified  body,  and  at  a  certain  pro.ximity 
to  thjt  which  is  not :  I  avow  that  this  idea,  if  it  was 
tvell  fupported,  would  give  me  a  great  deal  of  pleafuie  ; 
and  in  fupport  of  it,  how  many  fpecious  reafons  prefcnt 
themfelves  to  a  man  who  is  well  acquainted  with  elec- 
tricity !  The  univerfality  of  the  eleflric  matter,  the 
readinefs  of  its  aftion,  its  inflammability,  and  its  activity 
in  giving  fire  to  other  bodies,  its  property  of  ftriking 
externally  and  internally  even  to  their  fmalleft  parts, 
the  remarkable  example  we  have  of  this  effedl  in  the 
Leyden  experiment,  the  idea  which  -ive  might  truly 
adopt  in  fuppofing  a  greater  degree  of  eleflric  power, 
&c.  all  thefe  points  of  analogy  which  I  have  been 
fome  time  meditating,  begin  to  make  me  believe,  that 
by  taking  eleftricity  for  the  model,  one  might  form  to 
one's  felf,  in  refpe<5l  to  thunder  and  lightning,  more  per- 
feft  and  more  probable  ideas  than  have  hitherto  been 
offered." 

But  the  firfl  eleflrician  \vlio  formed  a  plan  for  afcer- 
taining  the  truth  of  this  hypothefis,  was  Dr  Franklin, 
who  truly  realized  the  fable  of  Prometheus  in  bringing 
down  fire  from  heaven. 

Before  we  relate  Dr  Franklin's  experiments,  we 
fliall  ftate  the  points  of  refemblance  which  led  him  to 
think  of  making  them. 

He  begins  his  account  of  the  fimilarity  of  the  elec- 
tric fluid  and  lightning,  by  cautioning  his  readers  not 
to  be  ftaggered  at  the  great  difference  of  effefls  in 
point  of  degree  ;  fince  that  was  no  argument  of  any 
difparity  in  their  nature.  It  is  no  wonder,  fays  he,  if 
the  effecls  of  the  one  fliould  be  fo  much  greater  than 
thofe  of  the  other.  For  if  two  gun-barrels  eleftrified 
will  llrike  at  t^vo  inches  dillance,  and  make  a  loud  re- 
port-, at  how  great  a  diftance  will  10,000  acres  of  elec- 
trified cloud  llrike  and  give  its  fire,  and  how  loud  mul^ 
be  the  crack  I 

J .  Flaflies  of  lightning,  are  generally  feen  crooked 
I 
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and  -ivaving  in  the  air.     The  fame  is  the  eleclric  fpark     Aim')- 
alvvays,  ivhcn   it  is  drawni  from   an  irregular  body  at    fphencal 
fome  dillance.      He  might  have  added,    when   it    is  7  '^"'^"y-, 
drawn  by  an  irregular   body,   and  through   a  fpace  in       .,„ 
which  the  bell  conductors  are   dilpofed  in  an  irregular  Similar  ct- 
manner,  which  is  always  the  cafe  in  the  heterogeneous  ''"'^is  of 
atmofphere  of  our  globe.  I'ghtning  _ 

2.  Lightning  llrikesthe  higheft  and  mod  pointed  ob-"'"  .  ^  "^ 
jerts  in  its  way,  preferably  to  others  5  as  high  hills  and 
trees,  towers,  fpires,  mails  of  fhips,  points  of  fpears.  Sic. 

In  like  manner,  all  pointed  conduiflors  receive  or  throAV 
off  the  ele£lric  fluid  more  readily  than  thofe  which  are 
terminated  by  flat  furfaces. 

3.  Lightning  is  oblerved  to  take  the  readieft  and  bed 
conduiitor  -,  fo  does  eleftricity  in  the  difcharge  of  the 
Leyden  phial. 

4.  Lightning  fets  fire  to  inflammable  bodies  j  fo  does 
eleftricity. 

5.  Lightning,  as  well  as  eledlricity,  fufes  metals. 

6.  Lightning  rends  fome  bodies.  The  fame  does 
elei5lricity. 

7.  Lightning  has  often  been  knov.Ti  to  llrike  people 
blind.  And  a  pigeon,  after  a  violent  Ihock  of  eledlri- 
city,  by  which  the  Do6lor  intended  to  have  killed  it, 
was  oblerved  to  have  been  llruck  blind  Ukewife. 

8.  Lightning  deflroys  animal  life.  Animals  have 
likewile  been  killed  by  the  (bock  of  electricity. 

9.  Magnets  have  been  obferved  to  loie  their  virtue, 
or  to  have  their  poles  reverfed  by  lightning.  The 
fame  effeft  has  been  produced  by  eleftricity.  ^^^ 

Reafoning  on  the  fimilarity  of  thefe  effeCls,  he  form-  Franklip's 
ed  the  bold  attempt  to  draw  down  lightning  from  the  P"ip.ofal  for 
clouds,  and  examine  by  experiment  whether   he   could  j,^''c''"'^ 
produce  effects  fimilar  to  thofe  of  nature.     Having  ob-  jeflures. 
lerved  the  effedls  of  pointed  condudlors  in  attracting  the 
elcCtric  fluid  more  eafily  than  thofe  of  any   other  form, 
he  conceived  that  pointed  rods  of  iron,   fixed  in  the  air, 
when  the  atmofphere  was  loaded  vsith  lightning,  might 
draw  from  it  the  matter  of  thunderbolts,  without  noife 
or  danger,  into  the  body  of  the  earth.     His  accoimt  of 
this  fuppofition   is   given   by  himfelf  in   the   following 
words  :   "  The  eleClric  fluid  is  attrafled  by  points.  We 
do  not  know  whether   this   property  be  in  lightning  ; 
but  fince  they  agree  in  all  the  particulars  in  which  we 
can  already  compare   them,  it  is  not   improbable   that 
they    agree   likewife  in  this.     Let  the  experiment  be 
made."  441 

In  the  year  1752,  while  waiting   for  the  eredtion  of  ^'^  ^"P^ri. 

a  fpire  in  the  city  of  Philadelphia,  not  imagining  that  "":"'* '" 

.  ^  '.  c>.^  nriiio'  down 

a  ponited  rod  of  a  moderate   height   could   anlwer  thej;,  ),j'pi„„ 

purpofe  ;  at  lalt  it  occurred  to  him,  that,  by  means  from  the 
of  a  common  kite,  he  could  have  readier  accels  to  the  clouds, 
higher  regions  of  the  atmolphere  than  any  other  way 
whatever.  Preparing,  therefore,  a  large  iilk  handker- 
chief, and  two  crofs  Hicks  of  a  proper  length  on  which 
to  extend  it,  he  took  the  opportunity  of  the  firll  ap- 
proaching thunder-Ilorm  to  take  a  walk  irito  a  field 
where  there  was  a  Ihed  proper  for  his  purpole.  But 
dreading  the  ridicule  which  too  often  attends  unfuccefs- 
ful  attempts  in  fcience,  he  communicated  his  intendon 
to  nobody  but  his  Ton,  ^vho  affifted  him  in  railing 
tlie  kite.  A  confiderable  time  elapfed  before  there 
was  any  appearance  of  fuccefs.  One  very  promiCng 
cloud  had  paffed  over  the  kite  without  any  effect  j  when, 
juft  as  he  was  beginning  to   defpair,  he  obferved  fome 
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Atmo-  loofe  threads  of  the  hempen  flrinsj  to  ftand  erec^,  and 
fpherical  aygid  one  another,  jull  as  if  they  had  been  fufpended 
by  the  conduftor  of  a  common  cleftrical  mathine.  On 
this  he  preiented  his  knuckle  to  a  key  which  was  faften- 
ed  to  the  firing,  and  thus  obtained  a  very  evident  elec- 
tric fpark.  Others  fucceeded,  even  before  the  ftrinoj 
was  Tvet  ;  but  when  the  lain  had  begun  to  defcend,  he 
colleAed  eleiRric  fire  pretty  copioully.  We  are  told, 
that  when  he  faw  the  fibres  of  the  ilring  ereft  them- 
felves,  he  uttered  a  deep  figh,  and  \vilhed  that  moment 
to  be  his  laft,  feeling  that  by  this  diicovery  his  name 
would  be  immortalized.  He  had  afterwards  an  infula- 
ted  iron  rod  to  draw  the  lightning  into  his  houfe  ;  and 
performed  alraoft  every  experiment  with  real  lightning, 
that  had  before  been  done  with  the  artificial  reprefenta- 
tions  of  it  by  eleftrical  machines.  That  he  might  lofe 
no  opportunity  of  making  his  experiments,  he  connect- 
ed two  bells  with  his  infulated  rod  ;  and  thefe  by  their 
ringing,  gave  him  notice  whenever  his  apparatus  was 
eleflrified  by  the  lightning. 

Although  we  have  recounted  Dr  Franklin's  experi- 
ments firft,  he  was  not  however,  the  firfi  who  verified 
his  own  hypothefis.  This  was  done  in  France,  about 
a  month  before  Dr  Franklin's  experiments  with  the 
kite. 

The  moft  aftiv-e  perfons  ivere  t^vo  French  gentlemen, 
Meflrs  Dalibard,  and  Delor.     The  former  prepared  his 
apparatus   at  I\Iarly  la   ville,  iltuated  about   five  or  fix 
leagues  from  Paris  ;  the  latter  at  his  own  hoiile,  >vhich 
rlif  overed   was   on   fome  of  the  higbeft   groimd   in   that  capital. 
Ui  France.    Mr  Dalibard's  apparatus   confilled  of  an  iron  rod,  40 
feet  long,  the  lower  extremity   of  which  was  brought 
into  a  fentry  box  where  the  rain  could   not  enter  ;  ivhile 
on  the  outfide,  it  ivas   faitened  to  three   wooden  polls, 
by  filken   firings   defended   from  the  rain.     This  ma- 
chine was  the  firfi  that  happened  to  be  favoured  with  a 
vifit  from  the   ethereal  fire.     Mr  Dalibard  himfelf  %vas 
not  at  home  ;  but^  m  his  abfence  he  had  intrufied  the 
care  of  his  apparatus  to  one   Coifier   a  joiner,  who  had 
ferved    14  years   among  the  dragoons,  and  on  whofe 
courage  and  underfianding  he  could  depend;     This  ar- 
tifan  had  all  the  neceflary  inftruftions   given  him  ;  and 
was  defired  to  call  fome  of  his  neighbours,  particularly 
the  curate  of  the  parilh,  w  henever  there   ihould  be  any 
appearance  of  a  thunder-fiorm.     At   length   the  long- 
expefled   event   arrived.     On  Wednefday   the  loth  of 
May  1752,  between   two  and  three   in   the   afternoon, 
Coifier  heavd  a  pretty  loud  clap  of  thunder.  Immediate- 
ly he  ran  to  the  machine,  taking  with   him  a  vial  fur- 
nilhed  with    a   brafs  wire  ;  and  prefenting  the  wire  to 
the  end  of  the  rod,  a  fmall  fpark  iflued  from  it  with  a 
fnap  like  that  of  a  fpark  from  an   electrified  conduftor. 
Stronger  Iparks  were  afterwards  drawn,  in  the  prefence 
of  the  curate  and  a  number  of  other  people.     The  cu- 
rate's account  of  them  was,  that  they  ■were  of  a  blue 
colour,  an    inch    and    a   half  in   length,   and   fmelled 
ftrongly  of  fulphur.      In  taking  them,  he   received  a 
flroke  on  his  arn,   a  little   below  the   elbow  ;  but  he 
could  not  tell  ivhether   it  came  from  the  brafs  ivire  in- 
ferted  into  the  phial,  or  from  the  bar.     He  did  not  at- 
tend to  it  at  the  time,  but  the  pain  continuing,  he  un- 
covered  his  arm  ^vhen   he  went  home,  in   tlie  prefence 
ef  Coifier.      A  mark   was   perceived   round  it,  fuch  as 
Riight  have  been  made  with  a  blow  of  the  wire  on  his 
^aked  Ikin. 
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Eight  days  after,  Mr  Delor  witneffed  the  fam4  ap-  Atmo- 
pcarances  at  his  own  houfe,  though  only  a  cloud  paffcdj'  ''"*:* 
over,  without  either  thunder  or  lightning.     His  appa-  » 

ratus  differed  little  from  that  of  Mr  Dalibard,  except 
that  his  rod  was  99  feet  high,  and  anfwered  rather  bet- 
ter than  that  of  the  other  gentleman.  As  it  was  found 
that  only  a  fmall  quantity  of  eleiflric  fluid  could  be  col- 
lefted  by  a  fingle  pointed  rod,  thefe  cxperimcntalills 
added  to  this  apparatus  a  number  of  infulated  iron  bars, 
communicating  with  the  pointed  iron  conduflor,  con- 
fiituting    what   they    called    a    magazine  of  cle<5lrici- 

Dr  Franklin  having  proved  the  identity  of  lightning  44J 
and  eleftricity,  was  dcfirous  of  afcertaining  whether  the 
eleftricity  produced  from  the  clouds  was  pofitive  or 
negative.  The  firfi  time  he  fucceeded  in  making  an 
experiment  for  this  purpofe,  was  on  the  i  2th  of  April 
1753,  ivhen  the  lightning  appeared  to  be  negative. 
Having  found  that  the  clouds  eledlrified  negatively  for 
eight  fucceffive  thunder-gufts,  he  concluded  that  their 
electricity  was  always  negative,  and  fet  about  forming 
a  theory  to  account  for  this.  But  he  afterwards  found 
he  had  concluded  too  foon.  For  on  the  fixth  of  June 
following,  he  met  with  one  cloud  which  was  elcclrlfied 
pofitively  ;  upon  which  he  correilcd  his  former  theorv, 
but  did  not  feem  able  perfectly  to  fatisfy  himfelf  with 
any  other.  The  Doctor  fometimes  found  the  clouds 
v/ould  change  from  pofitive  to  negative  eleftricity 
feveral  times  in  the  courfc  of  one  thander-gufi,  and  he 
once  obierved  the  air  to  be  ftrongly  electrified  during 
a  fall  of  Inow,  when  there  w  as  no  thunder  at  all. 

The  experiments  of  Dr  Franklin  and  M.  Dalibard, 
were  foon  known  over  all  Europe,  and  the  electricians 
of  every  country  were  eager  to  participate  in  the  glory 
and  fatisfaftion  to  be  derived  from  fuch  grand  under- 
takings. M.  M.  Mazeas,  Monnier,  and  de  Romas  in 
France,  Canton  and  Wilfon  in  England,  and  above 
all,  Beccaria  in  Italy,  made  a  number  of  interefiing  ex- 
periments on  the  electricity  to  be  draivn  from  the  clouds, 
and  foon  difcovered  that  figns  of  eleClricity  might  be 
obtained,  not  only  during  thunder-ftorms,  but  almoft 
at  all  times,  and  in  every  kind  of  weather.  But  be- 
fbre  we  relate  thefe  obfervations,  we  muft  conclude  our 
prefent  fubjeft.  We  fliall  only  here  defcribe  Dr  Priefi- 
Icy's  method  of  conllrufting  a  thunder-rod  for  making 
fuch  obfervations.  ... 

"  On  the  top  of  any  building,  which  will  be  theMctbodaf 
more  convenient  if  it  fiand  upon  an  eminence,  ereCl  aconftriic- 
pole  as  tail  as  a  man  can  well  manage,  having  on  thej'"^  thuiu 
top  of  it  a  folid  piece  of  glafs  or  baked  wood  a  foot  in 
length.  Let  this  be  covered  with  a  tin  or  copper  vef- 
fel  in  the  form  of  a  funnel,  to  prevent  its  ever  being 
wetted.  Above  this,  let  there  rife  a  long  flender  rod, 
terminating  in  a  pointed  wire,  and  having  a  fmall  wire 
tuilted  round  its  whole  length,  to  conduct  the  eleftri- 
city  the  better  to  the  funnel.  From  the  funnel  make 
a  wire  defcend  along  the  building,  about  a  foot  dillance 
from  it,  and  be  conducted  through  an  open  fafli,  into 
any  room  which  (hall  be  mofi  convenient  for  making 
the  experiments.  In  this  room  let  a  proper  condu6tor 
be  inlulated,  and  connected  with  the  wire  coming  in  at 
the  window.  This  wire  and  conductor,  being  com- 
pletely infulated,  \vill  be  electrified  whenever  there  is  a 
confiderable  quantity  of  electricity  in  the  air  ;  and  no- 
tice will  be  given  when  it  is  properly  charged,  either 
5F  by 
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Atwo-     bv    Mr    Canton's   balls   hung    to    it,  or    by   a    fet  of 

fpheriral    bells  *". 
Eleftncity. 
''~~^'~— ^  Sect.    II.    Of  the  Phenomena    and  LffeBs    of  Light- 

Hiji.  part  v.  -^ 

left.  I.  j\  tlnmder-flurra   commonly  comnnences  in  tlie  fol- 

_  ''45  lowinsj  manner.  At  firil  a  low  denfe  cloud  beeins  to 
a  thiinder  ^'^''^  •''^  a  part  of  the  atmolpliere  wliich  was  previoufly 
florm.  clear  j  this  cloud  increales  fall,  but  only  from  its  upper 

part,  and  fpreads  into  an  arched  form,  appearing  like 
a  large  heap  of  cotton  wool.  Its  lower  furface  is  ge- 
nerally level,  as  if  it  I'elled  on  a  fmooth  plane.  The 
wind  is  all  this  time  very  gentle,  asid  frequently  it  is 
imperceptible. 

Numberlefs  fmall  ragged  clouds,  like  teazled  flakes 
of  cotton,  foon  begin  to  make  their  appearance,  moving 
about  in  various  direftions,  and  perpetually  changing 
their  irregular  furface,  appearing  to  increafe  by  gradual 
accumulation.  As  they  move  about,  they  approach 
each  other,  and  appear  to  flretch  out  their  ragged  arms 
towards  each  other  j  they  do  not  often  come  in  contatt, 
but  after  approaching  very  near  each  other,  they  evi- 
dei.tly  recede,  either  in  whole,  or  by  bending  away  their 
lagged  arms. 

While   this   irregular  motion   continues,   the  whole 
mafs  of  fmall  clouds  gradually  approaches   towards  the 
large  cloud  which   firll  appeared,  and  with  which  they 
"  finally    coalefce ;    frequently,    however,   imiting    with 
'  each  other  into  larger  malYes,  before  the  general  coalel- 

cence  takes  place.  The  upper  cloud  often  increafes 
by  acceflion  of  freih  vapour,  -ivithout  any  affiltance  from 
the  fmaller  maffes.  When  this  happens,  its  lower  fur- 
face, which  was  before  kvel  and  regular,  becomes  rag- 
ged, and  ftretches  out  its  irregular  tatters  towards  each 
other,  and  to^vards  the  earth.  The  clouds  now  thick- 
en fall,  moving  about  fwiftly  in  all  direiJlions,  and 
flalhes  of  liehtnlng  are  feen  to  dart  from  one  cloud  to 
another ;  the  wind  now  riles  or  mcreafes,  generally 
bloiving  in  fqualls.  The  lightning  becomes  more  fre- 
quent, llriking  between  the  clouds  and  the  earth,  often 
in  two  places  at  once  ;  flalhes  of  various  (hapes  and 
various  brilliancy  are  produced,  and  frequently  a  vaft 
expanfe  of  horizon  appears  in  one  blaze  ot  light.  The 
thunder  is  now  heard  to  roar  at  a  dillance,  gradually 
approaching  nearer,  and  foon  fucceeded  by  heavy 
*  Btccaria   rain  *. 

Lttt.  del  The  circumftances  to  be  noticed  as  attending  a  thun- 

rf£//r;<:»/CT»..(jer_ftorm,  chiefly  refpeft  the  form  and  colours  of  the 
lightning,  the  found  of  the  thunder,  and  the  devafta- 
tions  produced  when  an  explolion  takes  place  between 
a  cloud  and  fome  jraperfeftly  condu61ing  body  on  the 
furface  of  the  earth. 
Torm^of  The   form  of  the  flafh   is   various,  but   in  ordinary 

»he  flafli.  lightning  it  is  generally  angular,  or  zig-zag  ;  this  zig- 
zag is  fometimes  larger  than  at  others,  and  in  fome  in- 
Sances  the  flafh  is  divided  into  feveral  dillinft  currents. 
Thefe  diverfities  might  be  expefted  from  the  heteroge- 
neous nature,  and  various  conducing  power,  of  the  fe- 
veral fubllances  which  float  in  our  atmofphere.  As 
thefe  fubftances  are  placed  in  no  certain  order,  the  elec- 
tric fpark,  in  palfmg  through  the  air,  and  linking  fuc- 
eeflTively  from  one  of  thefe  bodies  to  another,  as  fo 
many  llepping  llones  irregularly  placed,  can  feldom 
obferve  the  fame  Xxa&.,  and  hence  its  zig-zag  appear- 
since. 
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Sometimes    the   flafli   appears   as   one   denfe   ball  of     Atmo- 
fire,  efpecially  when  it  llrikes  from  a  cloud  to  any  part    'p'"'''t:al 
of  a  building,  ^vhen  it  is  generally  defcribed  as  a  gloi.'C  '^"y," 

of  fire  falling  on  the  building. 

The  colours  of  the  flafli  are  alfo  various  ;  pale  llraw  D.lours  of 
colour,  vivid  yellow,  and  various  (hades  of  blue,  are  the'''e  "»"'• 
moll  prevailing  tints.  Thefe  various  coloiurs  probably 
depend  on  the  diflerent  denlity  of  the  air  through  which 
the  light  has  paifed,  or  perhaps,  on  its  diflferent  nature. 
We  found,  when  relating  the  experiments  of  Mr  Mor- 
gan on  the  appearance  of  the  eleilric  light  in  rarefi- 
ed air,  that  its  colour  varied  with  the  degree  of  rarity 
produced  in  the  exhauiled  receiver  ;  and  from  the 
experiments  on  pafling  the  eledlric  fpark  through  vari- 
ous gafes,  we  found  that  the  colour  of  the  light  varied 
confiderably  with  the  nature  of  the  gas  through  which 

"  P''!'''^'^-  .  .  .  44S 

Lightning  very  often  appears  without  belng^  fucceed-  clap  of 

ed  by  thunder,  but   we  believe   there  is  fcarcely  an  in- thunder  al- 
liance where  the  latter  is  not  preceded  by  the  former  ;  ^'"y*  !"■£- 
we  {^y,  Jcarce/i/ an  injlance,  for  we   have  on   record  in  J,"^'     }"'' * 
the  77th  volume  of  the  Philofophical  Tranfaftions,  ani;„htning. 
account  of  a  thunder-Ilorm  that  happened  on  the  banks 
of  the  Tweed  in    1785,  in  which  an  explofion   took 
place  that   killed   a  man   and   two  horfes,  but  was  not 
preceded  by  any   flalh.      The   refpedlable   recorder  of 
this  account,  Mr  Brydone,  was  not  himielf  a  witnefs  of 
the  accident,  but  could   not    learn    from    the    perfons 
whom  he  interrogated,  (two  Scotch  peafants),  who  had 
feen  the  accident,  that  there  was  any  preceding  flalh  of 
lightning.     In  fuch  Angular   circumllances,   and  with 
fuch  doubtful   authority,  we  (hould   be  difpoled  to  fuf- 
pend  our  belief,  and,  until  fome   fimilar  inftance  better 
authenticated   (hall  occur,  to  take  it   for   granted,  that 
a  clap  of  thiu\der  is  always  preczded  by  a  flalh  of  light- 

The  found  which  attends  the  explofion  of  the  light- sound  ot 
ning,  varies  according  to  the  diftance  from  which  it  is  the  explo- 
heard,  and  the  nature  of  the  country  where  the  llorm'''^"' 
takes  place.     At  a   little    diflance,    it  is  generally  a 
hoarfe  grumbling  noife,  which  appears  to  extend  through 
a  confiderable   part  of  the   atmofphere,  and  gradually 
dies  a^vay.      If  it  be   heard   very  near,  the  cralh  is  in- 
ftantaneous,  and  exadlly  fimilar  to  the  explofion  of  a 
cannon,  when  we  are  very  near  it  at  the  time  of  its  b»- 
ing  fired. 

When  the  explofion  begins  very  near,  the  fnap  be- 
gins with  great  fmartnefs,  and  for  fome  time  refemble* 
the  violent  tearing  of  a  piece  of  llrong  filk  ;  but  it  be- 
comes more  mellow  as  it  proceeds  to  a  greater  dif- 
tance. 

If  the  country  where  the  (lorm  happens  be  high  and 
irregular,  where  there  are  numerous  objefts  capable  of 
reverberating  the  found,  the  explofion  confifts  of  a  long 
and  broken  lucceffion  of  claps,  the  loudnefs  of  which 
varies  more  according  to  the  nature  and  circumftances 
of  the  reverberating  objefls,  than  according  to  the 
length  of  time  which  intervenes  between  the  claps.  In 
a  level  and  low  country,  where  there  is  no  diverfity  of 
reverberating  objects,  and  particularly  at  fea,  the  feries 
of  explofions  is  regular,  and  their  loudnefs  decreafes  as 
the  length  of  time  increafes. 

The  explofion  of  thunder  diflfers  from  the  fnap  pro- 
duced by  the  eledlric  fpark,  or  even  the  explofion  of  a 
jar  or  a  battery,  not  only  in  its  degree  of  loudnefs,  but 
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in  its  nature  j  it  is  a  long-continued,  rumbling,  une- 
quable noife.  The  long-continued  roar  of  thunder,  is 
certainly  owing  to  the  commencement  and  termination 
of  the  explolion  reaching  our  ears  at  different  periods 
of  time ;  and  the  unequally  loud  rumbling  noife  is  owing 
to  the  different  parts  of  tlie  exploiion  Itriking  the  ear 
in  a  different  manner. 

It  will  not  be  improper  here  to  mention  the  method 
by  which  the  diltance  of  a  thunder-ftroke  may  be  alcer- 
tained.  By  obierving  the  flalh,  and  counting,  by  means 
»f  a  watch  with  ■^fccond  hand,  the  number  of  feconds 
which  elapfe  between  the  appearance  of  the  flalh  and 
the  commencement  of  the  roar,  this  may  be  eafily  ef- 
fected ;  for  we  know  that  found  travels  at  the  rate  of 
1 86,768  feet  in  a  minute  :  by  reducing  the  time  obferved 
between  the  flalh  and  the  report,  into  feconds,  and  al- 
loi\ing  for  each  its  proper  number  of  feet,  we  obtain, 
with  mfficient  accuracy,  the  diilance  of  the  ftroke  from 
the  place  of  obfervation. 

To  underlland  the  manner  in  which  the  explofion  of 
thunder  is  produced,  we  muft  obferve,  that  the  air  of 
the  atmofphere  is  often  arranged  in  ftrata,  and  thefe 
llrata  are  bounded  by  clouds.  That  the  clouds  are  ftrati- 
fied,  is  very  e\'ident.  From  various  caufes,  to  be  ex- 
plained hereafter,  thefe  flrata,  or  the  oppolite  furfaces 
of  a  particular  ftratum,  are  poffeffed  of  oppolite  ftates  of 
eleSricity,  or  the  ftratum  becomes  charged  as  the  plate 
of  air  between  the  two  coated  boards,  delcribed  in  N" 
235.  Numberlefs  experiments  have  proved,  that  du- 
ring a  thunder-ftorm,  there  is  a  contemporaneous  accu- 
mulation and  deficiency  of  the  eleclric  fluid,  or  that 
there  are  two  parts  in  the  atmofphere,  that  are  in  the 
oppolite  ftates  of  pofitive  and  negative  eleftricity.  Hence 
we  may  eafily  conceive  the  nature  of  the  exploiion  •,  for 
when  the  accumulation  and  deficiency,  on  the  oppofite 
furfaces  of  the  ftratum  of  air,  have  attained  a  certain 
height,  a  difcharge  muft  take  place,  fimilar  to  the  fpon- 
taneous  difcharge  of  a  Leyden  phial. 

The  explofion  commonly  takes  place  in  the  heavens, 
confined  to  and  is  merely  the  reftoration  of  the  equilibrium  between 
e  ^^■^^"'' oppofite  clouds;  but  in  fome  inftances,  the  explofion 
happens  between  the  clouds  and  the  earth.  In  this  lat- 
ter cafe,  it  is  believed  by  moft  electricians,  that  the 
earth  is  in  the  negative  ftate  ;  but  Mr  G.  Morgan  is  of 
opinion,  that  the  deficiency  is  never  in  the  earth,  but 
in  lome  other  cloud  to  which  an  eafier  paffage  is  found 
through  fo  good  a  conductor  as  the  wet  earth,  than 
through  the  air,  which  is  an  imperfect  conductor.  Mr 
Morgan  brings  a  great  many  arguments  in  fupport  of 
his  opinion,  but  for  thefe  we  muft  refer  to  his  leflures. 
It  is  of  little  confequence  to  our  prefent  purpole, 
whether  the  deficiency  is  in  the  earth  or  in  fome  adja- 
cent cloud  ;  it  is  fufficient  to  know,  that  lightning 
fometimes  ftrikes  from  the  cloud  to  the  earth,  or  from 
the  earth  to  the  clouds.  When  this  happens,  and  when 
the  accumulated  fluid  comes  in  contact  with  any  body 
that  is  an  imperfeft  conduftor,  fuch  as  trees,  buildings, 
&.C.  it  produces  thofe  devaftations  which  are  fometimes 
the  attendants  of  fevere  thunder-ftorms  j  thefe,  therefore, 
453  we  are  now  to  confider. 
Effects  pre-  Lightning:,  -(vhen  it  ftrikes  a  buildintj,  for  the  moft 
duccd  by  ^   °       1       v,     i,-    i     a         .       r  •»  !\        \- 

liphtnin?     P^'''  ^t^^^'^'^^  '^"6  highelt  parts  01  it,  as  the  chimneys,  or 

on  a  build-  fpires,  efpecially  if  thele  are  furraounted    by  any  metal- 

iilg-  lie    work,    which    is    ahvays   the    cafe    -svith    fpires    of 

churches,  and  not.  unfrequently  on  chimney-tops,  where 
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iron  machines  have  been  placed  to  prevent  fmoking.  Atrao- 
In  moft  of  the  cafes  which  liavc  been  recorded  of  'p'^rfcal 
houfes  being  damaged  by  lij^htning,  it  has  entered  by  {'-''''-'^"'^"y; 
the  chimney,  down  which  it  fcems  to  be  conduced  by 
the  Imoke  and  loot.  Having  entered  the  houfe,  it  com- 
monly proceeds  to  the  bell  and  neareft  conduif'lors  in  its 
paffage,  particularly  bell-wires,  gilt  cornices,  frames  of 
pidures,  and  other  gilded  furniture  ;  thefe  it  commonly 
deftroys,  fuling,  and  very  often  oxidating,  the  metal  'At 
it  paffcs  along.  Some  very  remarkable  inftances  arc  re- 
lated of  tlie  power  of  lightning  in  fufing  metals ;  we 
have  heard  of  the  fufion  of  bells,  of  Urge  chains,  and  of 
iron  conduiling-rods  near  an  inch  in  diameter  •,  but  the 
authority  on  whicli  thele  fai:ls  are  related  does  not  feem 
worthy  oi'our  implicit  confidence.  There  are  inftances, 
however,  fuHiciently  credible,  where  the  pointed  end  oi" 
a  condutlor  has  been  rounded,  parts  of  leaden  Ipouts 
melted,  and  the  edge  and  point  of  a  knife  completely 
fuled.  But  in  general  the  bell  uires  of  a  houlc  fuffer 
the  moft  ;  thele  are  always  fliortened  and  very  common- 
ly melted  in  lome  parts  ;  while  in  others,  they  are  en- 
tirely diflipated  in  oxide,  marks  of  which  are  very  com- 
monly vilible  on  the  walls. 

It  has  been  difputed,  whether  the  fiifion  of  metals  by 
bghtning  be  inch  a  chemical  fufion  as  is  occafioned  by       .j, 
fire,   or  what  is  called  a  coldfiijluii.      Dr  Franklin   was  Fufion  of 
ot  the  latter  opinion ;  the  principal  arguments  for  which,  metals  by 
are,  that  money  has  been  melted  in  a  perfon's  pocket, ''S'''"'"*^ 
and  a  fword  within  its  fcabbard,   without  the  pocket  or  "°r  "  "^^  " 
the  fcabbard  being  dellroyed.     We  confels  ourfclves  at 
a  lols  to  conceive  uhat  is  meant  by  a  co/d fufion,  as  we 
have  no  idea  of  a  metallic  body  being  fufcd   at  all,  i.  e. 
reduced  into  thole  globular  forms  which  metals  that  have 
been  fubjecled  to  the  aflion  of  lightning  and  electricity 
ulually  affume,  but  by  the  power  of  a   degree   of  heat, 
which  would,  \vhen  applied  to  bodies  fufliciently  inflam- 
mable, fet  thefe  on  fire. 

That  the  explofion  of  lightning  frequently  does  this,  Ligh'tning 
is  fufliciently  certain.     In  the  ordinary  cafes,  indeed,  of  fets  (ire  to 
a   building's  being   ftruck   by  lightning,  inflammation  '"9^'"- 
does  not  enlue,  becaule  the  parts  of  the  building  through ,    .■ 
which  the  fluid  paffes,   are  either  in   their   nature   very 
little  inflammable,  or  are  fo  hard  and  dcnfe  in  their  tex- 
ture, that  they  are  not  eafily  inflamed.      But   when  the 
building  attacked  contains  matters  of  a  very  combufti- 
ble    nature,    fuch    as    hay,  ftraw,  and  more  efpecially 
gun-powder,  a  fire  is  very  commonly  the  confequence  ; 
and  accordingly,  we  every  now  and  then  hear  of  inftances 
of  ftables  being  burned,  and  powder  magazines  blown  up 
by  lightiung.  .         .       _     .  _  .g 

MTien  the  lightning  in  its  courfe  meets  with  any  ob-  Tears  furh 
ftruftion,  as  in  pafling  through  a  body  which  is  an  im- bodies  as 
perfect  condudor,  it  overcomes  this  obftrudion  by  for- '''^''C '" 
cing  a  palTage  through  the  rcfilting  body  :  hence,  we  very  P^'^'S*- 
commonly  find  large  beams   fliattered,  and  ftones   and 
bricks  either  driven  from  their  places,  or  fplit  and  per- 
forated in  an  unequal  manner.     Frequently,  the   light- 
ning will  forfake  one  conduding  body,  as  the  handle  Oi 
a  bell-wire,  and  llrike  through  the  wall  of  the  room,  at- 
traded  by  l".mc  condudor,   either  ot  greater  power  or 
larger  dimc.ifions,  fuch  as  a  kitchen  grate,  on  the  other 
fide.     This  e&d  of  lightning   is  exadly  fimilar  to  the 
perforation  and  rending  of  bodies  by  ekdricity,  as  we 
related  when  treating  of  the  mechanical  effeds  of  that 
po\ver  j  it  is  undoubtedly  owing  to  the  fudden  expanfion 
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of  the  air  or  moiftiue  contained  within  the  pores  of  the 
refilling  body. 

We  have  leen  that  animals  are  deftroyed  by  lightning ; 
but  the  eftefts  of  this  power  on  tlie  animal  body  come 
to  be  explained  with  more  propriety  in  a  future  part  of 
this  work,  where  we  ihall  treat  of  the  effeds  ef  eledri- 
city  on  vegetable  and  animal  life. 

We  lliall  here  only  relate  the  unfortunate  death  of 
the  celebrated  Profeffor  Richman  of  St  Peterfburch. 
This  happened  on  the  6th  of  Auguft  17  ?3,  as  he  was 
making  experiments  on  lightning  drawn  into  his  own 
room.  He  had  provided  himfelf  with  an  inftiument  for 
meafuring  the  quantity  of  eleftricity  communicated  to  his 
apparatus ;  and  as  he  If  ood  w  ith  his  head  inclined  to  it,  Mr 
Solokow  anengra\'er,  who  was  near  him,  oblerved  a  globe 
of  blue  fire,  as  big  as  his  fill,  jump  from  the  initru- 
ment,  which  ivas  about  a  foot  dillant,  to  Mr  Richman's 
head.  The  profeflbr  was  inftantly  dead,  and  Mr  Solo- 
kow was  alfo  much  hurt.  The  latter,  however,  could 
give  no  particular  account  of  the  way  in  which  he  was 
affefted  ;  for,  at  the  time  the  profeflbr  was  ftruck, 
there  arofe  a  fort  of  fleam  or  vapour,  which  entirely 
benumbed  him,  and  made  him  fink  down  to  the  ground, 
fo  that  he  could  not  even  remember  to  have  heard  the 
clap  of  thunder,  which  was  a  very  loud  one.  The 
globe  of  fire  ivas  attended  with  an  explofion  like  that 
of  a  pillol  ;  the  inllrument  for  meafuring  the  eleftri- 
city  (called  by  the  profeflbr  an  eleBrical  gnomon)  was 
broken  to  pieces,  and  the  fragments  thrown  alxjut  the 
room.  Upon  examining  the  effefls  of  the  lightning  in 
the  profeflbr's  chamber,  they  found  the  door-cafe  half 
iplit  through,  and  the  door  torn  off  and  thrown  into 
the  room.  They  opened  a  vein  in  the  body  twice,  but 
no  blood  followed  ;  after  which,  they  endeavoured  to 
recover  life  by  violent  friSion,  but  in  vain  :  upon  turn- 
mg  the  corpfe  with  the  lace  downwards  during  the 
rubbing,  an  inconfiderable  quantity  of  blood  ran  out 
of  the  mouth.  There  appeared  a  red  fpot  on  the  fore- 
head, from  which  fpirted  fome  drops  of  blood  through 
the  pores  without  wounding  the  {kin.  The  fhoe  be- 
longing to  the  left  foot  was  burll  open,  and  uncovering 
the  foot  at  that  part,  they  found  a  blue  mark  ;  from 
whence  it  was  concluded,  that  the  eleclric  matter  hav- 
ing entered  at  the  head,  made  its  ivay  out  again  at 
that  foot.  Upon  the  body,  particularly  on  the  left 
fide,  were  feveral  red  and  blue  fpots,  refembling  leather 
Ihrunk  by  being  burnt.  Many  more  alfo  became  vi- 
iible  over  the  whole  body,  and  particularly  over  the 
back.  That  upon  the  forehead  changed  to  a  brownifli 
ltd,  but  the  hair  of  the  head  was  not  finged.  In  the 
place  where  the  flioe  was  unripped,  the  llocking  was 
entire  ;  as  was  the  coat  everywhere,,  the  ivaillcoat  on- 
ly being  finged  on  the  fore  flap  where  it  joined  the 
hinder  :  but  there  appeared  on  the  back  of  Mr  Solo- 
kow's  coat  long  narrow  ilreaks,  as  it  red-hot  wires  had 
burned  oft"  the  nap,  and  which  could  not  ivell  be  ac- 
counted for. 

When  the  profeflbr's  body  iras  opened  next  day,  the 
cranium  was  very  entire,  having  neither  fiflure  nor  con- 
tra-fiffure :  the  brain  was  found  ;  but  the  tranfparent 
pellicles  of  the  windpipe  were  cxceflively  tender,  and 
eafily  rent.  There  was  fome  extravafated  blood  in  it, 
as  alfo  in  the  cavities  below  the  lungs.  Thofe  of  the 
breaft  were  quite  found  ;  but  thofe  towards  the  back  of 
a  brownifli  black  colour,  and  filled  with  more  of  the 
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blood  above  mentioned.  The  throat,  the  glands,  and 
the  fmall  intellines,  were  all  inflamed.  The  finged  lea- 
ther-coloured fpots  penetrated  the  Ikin  only.  In  48 
hours  the  body  was  lo  much  corrupted,  that  they  could 
fcarcely  get  it  into  a  coffin, 
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Troin  the  dangers  to  which  perfons  and  buildings  are  l^ittance  a 


which  tliC 
portance  to  afcertain  the  dillance  at  \vhich  they  may  be  "f '"uf" 


expofed  from  lightning,   it   becomes   an   objeft    of  ira 


The    tollowing  ddnije 
fubjeft   are  re- 


conlidcred  as  fecure  from  its  influence. 

oblervations  of  Mr  G.  Morgan  on   this 

plcte  with  ingenuity  and  good  feule.  ^g  , 

"  The  greateft  danger  of  a  thunder-llorm  lies  between  Morgan', 
the  two  nearelt  extremii:!es   of  the  correfpondent  parts  "^'fr^'*- 
of  the  charged  atmolphere,  or  in   that   interval   of  un- ''°"'' 
eleftrified  air  which  is  always  found  to  feparate  the  pofi- 
tive  from  the  negative  portion  of  the  loaded  cloud  :   but 
on  either  fide  of  this  interval,  the  further  you   get   into 
the  pofitive  or  the  negative,  the  more  does  the  power  of 
injuring  diminifli. 

"  The  idea  which  I  now  wilh  to  imprefs,  will  be  illuf- 
trated  by  tlie  following  circumllances  of  faft. 

"  Take  a  Leyden  phial,  five  inches  in  diameter,  and 
thirteen  or  fourteen  inches  in  height.  On  the  inlide, 
let  the  coating  rile  till  its  upper  edge  be  two  inches  and 
a  half  from  the  rim  of  the  veffel.  On  the  outiide,  let 
the  coating  rife  r.o  higher  than  one  inch  from  the  bot- 
tom. When  the  phial  is  thus  coated,  let  it  be  charged, 
and  a  fpark  will  pafs  from  the  tin-foil  on  the  outfide  to 
that  on  the  infide  ;  but  its  form  will  refemble  that  of  a 
tree,  whole  trunk  will  increafe  in  magnitude  and  bril- 
liancy, and  conlequently  in  power,  as  it  approaches^  the 
edge,  owing  to  ramifications  which  it  collects  from  all 
parts  of  the  glafs.  Within  two  inches  of  the  edge  it  be- 
comes one  body  or  ftream,  and  along  that  interval  its 
greatell  force  afts. 

"  When  two  clouds,  or  the  two  correfpondent  parts  of 
a  cloud;  have  their  equillbriirm  rellored  by  a  dilchargc, 
the  appearances  are  exaftly  fimllar  to  thole  of  the  pre- 
ceding experiment,  f  Each  extremity  of  tlie  flalh  is 
formed  by  a  multitude  of  little  llreams,  which  gather 
into  one  body,  whofe  power  is  undivided  in  that  in- 
terval only  ^vhich  leparatcs  the  pofitive  from  the  ne- 
gative. 

"  In  this  country  thefe  appearances  are  frequently  feen ; 
but  they  are  moll  commonly  hidden  by  intervening 
clouds.  While  I  was  paffing  over  Mount  Jura,  one 
night  during  a  thunder-llorm,  the  flaflies  fucceeded  each 
other  fo  rapidly,  that  about  thirty  llruck  within  each 
minute,  but  owing  to  the  height  of  my  fituation  at  that 
time,  not  one  of  them  appeared  otherwile  than  partially 
or  generally,  according  to  the  defcription  I  have  jull 
given.  Sometimes  a  lower  cloud  would  hide  one  of  the 
two  charged  parts,  and  in  this  cale  the  lightning  af- 
fumed  the  form  of  a  tree,  whofe  trunk  and  branches  on- 
ly appeared.  Sometimes  the  trunk  was  hidden,  and 
then  the  ramifications  on  each  fide  ivere  alone  vifible. 
Frequently  intervening  clouds  would  hide  all  but  the 
trunk,  and  the  lightning  then  appeared  as  it  commonly 
does  to  a  fpeftator  in  a  low  fituation. 

"  It  muft  be  obvious  from  the  preceding  flatement'of 
circumftances,  that  the  greatell  devallation  of  lightning 
mult  take  place  in  that  interval  through  which  the 
whole  body  of  the  fluid  paflfes,  and  that  as  you  penetrate 
further  and  further  into  the  cloud,  the  llream  that  is 
formed  becomes  lefs  and  lefs,  like  a  river  which  dimv 
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nilhes  by  entwifting  itfelf  as  you  approach  its  fountHin. 
Hence  to  us  placed  on  the  ground,  no  danger  can  ever 
occur,  till  the  clouds  are  fo  low,  that  the  tlriking  di- 
llance  through  air,  or  the  aerial  interval  between  the 
charged  parts,  refills  the  paflage  more  po^verfully  than 
the  body  of  earth,  and  any  additional  portion  of  atmo- 
fphere  which  may  lie  in  the  direilion  of  the  earth  from 
the  flviking  interval. 

"  If  the  charged  cloud  lies  in  contact  with  the  ground, 
its  pailage  to  the  earth  will  be  that  of  feveral  Itreams, 
and  tlie  danger  will  be  great,  in  proportion  to  the  mag- 
nitude of  that  feparate  iheam  which  palTes  through  any 
given  part  of  the  earth  ;  and  (everal  dillinil  lituations 
may  be  thus  unequally  endangered  at  the  iame  time. 
Hence  it  happens,  that  the  fame  ilroke  will  frequent- 
ly injure  feveral  diflinft  buildings,  which  are  very  near 
to  each  other,  and  that  different  degrees  of  injury  are 
always  obferved  in  the  different  traces. 

"  The  ilriking  diftance,  or  the  length  of  the  interval 
of  greateft  danger,  will  vary  ^vith  the  height  of  the 
charge,  and  not  ^vith  the  diraenfions  of  the  charged  bo- 
dy. This  is  clear  from  a  multitude  of  fafls  already  il- 
luffrated  and  applied.  We  may  hence  fafely  conclude, 
that  the  longer  any  charged  cloud  is  in  the  vicinity  of 
the  wet  ground,  the  more  will  the  length,  and  con- 
.  fequently  the  danger,  of  its  Ilriking  diftance  be  dinii- 
nifhed,  provided  the  points  and  prominences,  which 
are  aftive  on  the  ground,  dilcharge  the  fluid  more 
abundantly  tlian  it  is  accumulated  by  the  producing 
caufe. 

"  From  what  I  have  already  faid,  it  is  clear  that  all 
the  parts  of  the  circuit,  through  which  a  thunder  cloud 
may  difcharge  its  contents,  are  not  equally  dangerous, 
and  that  the  maximum  of  danger  Is  coniined  within 
much  narrower  limits  than  thofe  of  the  interval,  within 
which  it  may  be  felt  hi  one  inferior  degree  or  another. 
You  muft  however  perceive,  that  as  the  cloud  en- 
larges, the  number  of  additions  increafes,  by  which  the 
great  bodv  of  the  flalh  is  formed,  and  that  the  length  of 
the  molt  dangerous  interval  will  always  incrcafe  ■with, 
and  bear  a  certain  proportion  to,  the  diameter  of  the 
cloud.  In  our  attempts  to  eftimate  this  diameter,  we 
may  foilosv  t^vo  methods,  which  have  been  recommend- 
ed ;  "but  I  cannot  fay  that  either  of  thefe  methods  has 
any  great  pretenfions  to  accuracy. 

"  lit,  If  yorf  meafure  the  fpace  on  ivhich  the  thunder- 
fliower  falls,  it  is  faid  that  you  meafure  -ivhat  is  com- 
menfurable  with  the  dimenilons  of  the  thunder-cloud. 
In  a  mountainous  country  this  meafurement  is  very 
poffible  ;  for  the  body  of  the  ihower  may  be  feen  at  a 
fmall  diftance,  ^vell  defcrlbed  upon  the  elevated  grounds 
ivhofe  parts  it  feparatcs  from  the  eye.  Its  diameter, 
therefore,  may  be  correcfly  elllmated  from  the  di- 
ifance  of  thofe  well  known  objeils  by  which  it  is 
bounded.  Thofe  ihunder-lhowers,  which  I  have  ob- 
ferved, have  varied  in  their  diameter,  from  five  hundred 
yards  to  two  miles.  It  is,  however,  to  be  obfer\ed, 
that  the  partial  vacuum,  produced  by  the  collaple  at- 
tending the  removal  of  the  eleftric  fluid,  may  extend  its 
influence  to  a  greater  diftance,  and  caufe  the  fall  of  rain, 
by  rarefying  the  atraolphcre,  far  beyond  the  bounds  of 
the  charged  cloud. 

"  2dly,  The  velocity  of  a  cloud  may  be  known  by 
meafuring  its  height,  and  the  time  which  any  fixed  ap- 


pearance  in  it  takes  to  defcribe  a  certain  angle,      fins     Atmo- 
may  be  done  in  a  very  fmall  portion  of  time,  and  when  ..,  ^^"■* 
It  IS  done,  you  arc  ne.^t  to  watch  the  moment  at  wkich  . 
it  begins  to  affeft  your  elevated  condudlor,  and  witli  e- 
qual  accuracy  you  are  to  mark   the   evanelcence  of  its 
figns.     The  knowledge  of  thefe   circumftances,  united 
^vith  that  of  the  cloud's  velocity, 'will  correclly  determine 
its  dimenfions. 

"  From  a  diary  in  my  poffeflion,  made  by  Mr  Brook, 
it  does  not  appear  that  the  fame  elcdlricity  ever  lall- 
ed  more  than  fiiteen  minutes.  Wlien  the  fymptoms 
of  approaching  thunder  were  dccifive,  the  oppofitc  elec- 
tricity generijly  Lifted  as  long,  and  the  interval  of  time 
between  the  two  cleftrics  feldom  exceeded  oue-lculh  of 
the  whole. 

"  If  we  allow,  that  the  cloud  in  this  cafe  moved  at  the 
rate  ot  eight  or  ten  miles  in  an  hour,  its  diameter  mult; 
have  been  four  miles.  However,  in  many  inftances,  all 
the  above-mentioned  changes  of  eledricity  took  place  in 
two  minutes.  This  happened  feveral  times  fucccfllvely, 
and  each  fcries  of  changes  terminated  by  a  flalh  of  light- 
ning. In  all  inftances  of  this  kind,  to  make  the  dia- 
meter of  tlie  cloud  half  a  mile,  we  muft  fuppofe  that  it 
moves  at  the  rate  of  thirty  miles  an  hour  ;  and  in  fuch 
a  cafe,  one-tenth  of  thewliole,  or  the  interval  of  greateft 
danger,  would  not  exceed  a  hundred  and  eighty  yards. 
But  on  the  fuppofition  that  the  fize  of  the  cloud  were 
fuch  as  to  llrike  over  the  difttiuce  of  two  miles,  many 
are  the  circumftances  which,  on  its  delcent  towards  the 
ground  will  encroach  upon  its  off'enfive  powers,  change 
its  diredlion,  or  decreafe  and  perhaps  altogether  annihi- 
late its  violence. 

"  1.  Innumerable  points  and  prominences  rife  from 
the  whole  furface  of  the  earth  over  ivhich  it  hangs. 
Thefe  act  as  ib  many  channels,  through  which  its  con- 
tents will  find  a  rapid  evacuation.  In  the  power  of 
carrying  off  the  fluid  gradually,  I  have  been  able  to  dif- 
cover  but  little  difference  between  partial  and  metallic 
conduflors.  It  Ihould  be  added,  that  the  tori'ent  through 
an  elcTited  wire  is  fuch,  when  the  cloud  approaclies  it, 
as  would  difcharge  a  battery,  \vhore  furface  equalled  four 
or  five  acres,  in  twenty  or  thirty  feconds.  When,  there- 
fore, millions  of  otlier  condudors  arc  afliug  with  equal 
efi^ecf  M  the  fame  moment,  that  muft  be  an  immenft; 
cloud  indeed,  whofe  ftriking  diftance  in  fuch  circumftan- 
ces is  not  much  IclVened,  or  whofe  ftriking  powers  are 
not  altogether  exhaufted. 

"  2.  Metals  alone  conduct  the  fluid  better  than 
charged  furfaces.  If  a  plate  of  glafs,  coated  on  one  fide 
with  tin-foil,  be  charged  and  placed  in  a  circuit,  fo  that 
the  contents  of  a  jar  may  pafs  over  the  other  fide  un- 
coatcd,  the  luminous  ftriking  diftance  will  be  quadru- 
ple what  it  is  in  air.  Such .  a  combination  of  changes 
as  that  which  I  have  noiv  defcrlbed  muft  frequently 
occur  in  the  upper  regions  of  the  atmofpiierc  ;  for  the 
charged  clouds  muft  lie  in  ftrata  above  each  other  ;  and 
in  the  varieties  of  tVieir  motions,  produced  by  their  mu- 
tual atlraitions,  and  by  the  innumerable  caufes  which 
afiect  their  different  currents,  they  muft  be  perpetually 
ferving  as  difcharging-rods  to  one  another.  We  eonfe- 
qutiitly  find  that  nine  hundred  and  ninety-nine  flalhes 
out  of  a  thoufand,  ftrike  from  cloud  to  cloud  through 
the  intervening  air  *."  *Mcrgan't 

Severe  Ihocks  have  been  fometimcs  experienced  from  ^'f'"''"> 
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a  flafh  of  liglituing,  ^vllen  the  perfon  or  building  flruck 
has  been  at  a  very  conllderable  dillance  from  the  cloud 
]  in  which  the  dilcharge  appeared  to  take  pl.ice.  A  per- 
fon at  Vienna  received  a  terrible  fliock  from  a  thunder- 
rod,  on  which  his  hand  relied  durin<^  an  explofion  that 
happened  at  the  dillance  of  three  miles  from  the  place 
where  the  conduClor  ^vas  erefted  ;  and  it  is  fuppofed 
that  a  ihock  might  be  felt,  or  even  a  perfon  killed,  at 
a  diftance  "  prodigioully  greater."  It  is  certain  that 
.^during  a  thunder-ilorm,  the  infulated  conductor  is  af- 
fefted  at  every  e.^plofion,  however  great,  fo  as  to  emit 
fparks. 

It  is  fuppofed  by  molt  cleftricians  that  no  dtreSl  (Iroke 
is  adequate  to  the  produftion  of  thefe  efFedls,  and  they 
have  therefore  had  recourle  to  what  Lord  Stanhope  calls 
the  returning Jlroke.  The  following  is  an  abridgement 
of  this  theory. 

Let  PC,  fig.  1 22.  reprefent  a  ccnduftor  charged  pofi- 
tlvely  \  and  AB  a  conduftor  in  its  natural  Hate,  placed 
fo  that  one  of  its  extren  cities  A,  may  jull  enter  the  at- 
mofphere  of  PC.  In  this  cafe.  Lord  Stanhope  fays,  that 
the  luperabundance  of  PC  will  caufe  fome  of  the  natu- 
ral Ihare  of  AT?  to  pafs  from  A  to  B,  where  it  is  Hop- 
ped and  accumulated.  By  this  change  A  is  left  in  a 
different  or  negative  ftate,  and  B  by  the  addition  it  has 
received  becomes  pofitive.  But  \vhen  the  fuperabundance 
at  P  is  taken  off,  the  pofitive  fluid  at  B  rulhes  back 
to  its  natural  place  at  A,  and  this  relloration  is  called 
the  returning  Jlroke. 

Again,  let  us  fuppofe  PC  to  be  negative;  and  A  placed 
as  before  juft  within  its  atmofphere.  Now  part  of  the 
fluid  in  AB  will  rufli  from  B  to  A,  and  there  being 
flopped  will  produce  an  accumulation  ;  but  when  PC 
is  difcharged,  this  accumulation  v.ill  difappear,  and  the 
returning  ftroke  will  be  from  A  to  B  *. 

To  apply  this  to  the  prefent  cafe.  Let  us  fuppofe 
two  clouds  horizontally  diftant,  A  and 
B  (in  the  annexed  diagram),  the  one  A  . 
eleftrified  pofitively  and  the  other  B  ne-  — 
gatively,  to  be  incumbent  over  the  fur-  '' 
face  of  the  earth  at  a  and  h  ;  they  will 
here  tend  to  produce  the  oppofite  ftates,  or  the  part  of 
the  furface  a  ^vill  be  negative  and  b  pnfitive.  If  noiv 
a  difcharge  take  place  between  the  clouds  A  and  B, 
the  fluid  will  ru(h  back  from  b  \.o  a  ;  and  if  condu6lors 
are  fixed  at  thefe  places,  the  fluid  will  rufli  down  the 
conduftors  at  b,  and  up  that  at  a.  The  fame  effects, 
though  in  a  lefs  degree,  will  be  produced,  if  we  fuppofe 
the  negative  cloud  B  placed  above  the  pofitive  cloud  A. 
By  this  theory.  Lord  Stanhope  undertook  to  explain 
how  the  man  and  two  horfes  were  killed  in  the  thunder- 
ftorm  defcribed  by  Mr  Brydone,  and  his  Lordfliip  pre- 
fented  a  very  able  paper  on  this  fubjeft  to  the  Royal 
Society  *. 

This  theory  of  Lord  Stanhope  has  been  well  re- 
ceived, and  it  is  no  fmall  teflimony  in  its  favour  that 
it  has  obtained  the  fupport  of  fo  able  a  philofopher  as 
Profeffor  Robifon.  Mr  G.  Morgan,  however,  llrenu- 
oufly  objefts  to  this  theory,  on  the  very  ferious  grounds 
that  its  princip/e  is  erroneous,  its  effeBs  overrated,  and 
Its  application  unnecejjan)  +.  Our  limits  uill  not  per- 
mit us  to  detail  all  INIr  Morgan's  objections,  but  we 
muft  confefs  they  do  not  convince  us  of  the  fallacy 
of  the  theory,  although  they  certainly  tend  to  invali- 
date the  effecis  attributed  to  the  retiur.ing  fi:roke. 


— B 


PartV. 

"   Let  us  allow,  (fays  Mr  Morgan),  that  the  force     Atmo. 
required  by  the  theory  is  rendered  active  in  the  manner    '^l^'iericnl 
which  I  have  jull  defcribed,  what  reafon  have  we  for  '^"^^ 

believing   that  it  would   be   adtive  to  the  degree f up-      .,5, 
pofed  ?  Lord  Stanhope  has  eftimated,  that  what   is  fe- Elli  els  of 
parated  from  our  natural  Ihare  nuithout  injuring  us,  and  }^'  return, 
what  may  be  abfent  for  hours  without  being  fell,   is  fo  '"^  "fol'J 
great  in  quantity  as  to  deftroy  us  by  its  motion  in  re-       "^  ' 
turning.     But  what  are  the  grounds  of  tliis  ellimate  ? 
As  yet  it  has  been  juftified  by  no  appeal,  either  to  fadt 
or  experiment ;  and  the  perfon  who  could  fay,  that  the 
greatelt  polfible  lofs  from  our  natural  ftiare  is  little  or 
nothing,   would   certainly   Itand  upon   equal,    I  think 
rather  better,  grounds,  than  thofe  who  would  make  it 
adequate  to  the  fufion  of  metals  and  the  delli-uftion  of 
life.   I  ivould  add,  that  ^vhen  the  power  of  the  returning 
ftroke  is  magnified  as  it  is  in  this  theory,  the  rationale 
of  this  bold  ellimate  is  not  only  iieglefted,  but  it  is  ne- 
glected where  it  might  have  been  made  without  much 
trouble. 

"  If  th«  returning  ftroke  of  a  thunder-cloud  will  de- 
ftroy large  edifices,  furely  artificial  eleftricity  could  pro- 
duce a  fimilar  ftroke  which  would  deftroy  a  bird  or  a 
moufe,  or  aft  on  fome  fcale  analogous  to  that  which 
it  is  faid  to  referable.  If,  I  fay,  the  returning  ftroke  in 
nature  ivUl  melt  the  irons  of  a  waggon  wheel,  furely, 
ivith  the  grand  machines  which  we  are  now  able  to 
conllrutt,  fuch  a  returning  ftroke  might  be  caufed  as 
would  melt  a  capillary  thread  of  metal.  But  nothing 
of  this  kind  has  ever  been  done  or  attempted  by  thofe 
who  fupport  the  theory,  and  I  am  bold  enough  to  pro- 
phecy, from  the  details  of  my  own  experience,  that 
nothing  of  the  kind  ever  will  be  done.  J"  |  Morgan 

ubijupraf 
Sect.  III.  Of  the  means  of  preventing  jiccidents  from  P- '79- 
Lightning. 

It  has  been  well  obferved,  that  knowledge  is  va- invention 
luablc  chiefly  in  proportion  as  it  is  ufeful ;  a  maximof  conduc- 
which  no  man  ever  exemplified  better  than  Dr  Frank-'?" ^S.*'"'^ 
lin.      No  fooner  was  the  real  nature  of  lightning  afcer-J^  Dr"  ° 
tained  by  experiment,  than  it  was   naturally  fuggefted  pranklin. 
that  this  grand   difcovery  might  be  rendered  beneficial 
to  mankind,  by  aflbrding  means   for   preferving  build- 
ings from   the   formerly  inevitable   devaftations  of  that 
powerful  inftrument   of  nature.     Here  too,  the  genius 
of  Franklin  led  the  way ;  and  as  he  certainly  deferves 
the  greatelt  Itiare  of  the  merit  due  to  the  difcovery  of 
the  identity  of  lightning   and   electricity,  we  are   alfo 
chiefly  indebted  to  him  for  the  means  of  applying  this 
knowledge  to  advantage.     He  was  led  to  propofe  the 
ufe  of   pointed    metallic    conductors    attached    to    the 
building,  as  a  fecurity  agaiult  the  efteCts  of  lightning ; 
and  this  propofal,  like  moll  of  Dr  Franklhi's  ingeniouii 
contrivances  in   eleCtricity,  was  the  relult   at  once  ot 
acute  reafoning  and  accurate  obfervation.  -.  , 

Dr  Franklin  confidered  the  earth  as  performing  the  His  rfirec- 
office  of  a  conduCtor,  in  reftoring  to  the  atmofphere  thetlonsfor 
electrical  equilibrium,  that  had  been  difturbed  by  the  t'^<'"' ^""- 
caufes  which  tend  to  produce  atmofpherical  electricity.    '''"■"°''' 
In  its  courfe,  he   obferves,  that  the  lightning  will  com- 
monly ftrike  the  beft  conductors  \  and  accordingly,  as 
a  metallic  rod  Is  a  much  more  perfeCt  conduCtor  jthan 
the  ftones,  bricks,  &c.  of  which  buildings  are  chiefly 
coinpofed,  the   lightrjng  will  ftrike  the  rod  in  prefer- 
ence 
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ence  to  tlie  materials  of  the  building.  He  therefore 
adviled,  that  a  metallic  rod  Ihouki  be  fixed  to  fome 
part  of  the  biiildiii<;,  penctiating  for  fomc  diftance  into 
the  moill  earth,  aiul,  as  lightning  does  not  in  ever)'  cafe 
flrlke  the  highelf  parts  of  a  building,  that  the  rod 
Ihould  e.\.tend  for  fome  feet  above  thefe,  in  order,  as  it 
were,  to  iblicit  the  lightning.  As  lightning  has  been 
found  to  dellroy  metallic  rods  ot  a  confiderablc  dia- 
meter, he  adviles,  that  t!)efe  conduflors  lliould  be  at 
leaft  half  an  inch  thick,  that  they  may  the  better  rciill 
the  deftru6li\'e  power  of  the  lightning. 

From  a  comparifon  of  numerous  experiments  and  ob- 
fervalions,  the  following  rules  have  been  b.id  down  for 
the  conrtructiun  of  conduftors. 

; .  T/i/it  the  foils  be  made  of  fiich  fuhjlances  as  are  in 
their  nature  the  hcfl  conduBors  of  eleSricilij, 

It  is  found  that  all  metals  do  not  conduct  equally 
well,  and  that  /ead  and  copper  are  the  beft  fitted  to 
ferve  as  conduftors  againlf  lightning  ;  but  as  lead  is 
exceedingly  dellrudible  by  eleftricity,  and  therefore 
would  require  to  be  of  a  very  confiderable  diameter, 
copper  is  to  be  preferred,  as  ivell  on  account  of  its 
greater  conducing  power,  as  from  its  being  lefs  liable  to 
contradil  rulf  than  iron,  which  is  commonly  employed. 

2.  That  the  rods  be  of  a  fuficient  diameter. 

^ .  That  they  be  perfeBhj  uninterrupted,  or,  if  formed 
of feveral pieces,  that  tlieirjunRions  be  as  nearlij  in  con- 
taSi  as  pnjjil'le. 

The  e.TeiS  of  interruptions  in  conduftors,  as  well  as 
■  the  effefts  of  lightning  in  general  on  buildings,  may  be 
illullrated  by  the  following  experiments. 

Exper.  I. — Fig.  i  23.  Ihews  an  inftrument  repre- 
fenting  the  fide  of  a  houfe,  either  furnifhed  with  a 
metallic  conductor,  or  not  ;  by  which  both  the  bad 
efFefis  of  lightning  ftriking  upon  a  houfe  not  proper- 
ly fecured,  and  the  ufefulnefs  of  metallic  conduilors, 
may  be  clearly  reprelented.  A  is  a  board  about 
three-quarters  of  an  inch  thick,  and  ihaped  like  the 
gable  end  of  a  houfe.  This  board  is  fixed  perpen- 
dicularly upon  the  bottom  board  B,  upon  which  the 
perpendicular  glafs  pillar  CD  is  alfo  fixed,  in  a  hole 
about  eight  inches  dilfant  from  the  balls  of  the  board 
A.  A  fquare  hole,  ILMK,  about  a  quarter  of  an 
inch  deep,  and  nearly  one  inch  wide,  is  made  in  the 
board  A,  and  is  filled  with  a  fquare  piece  of  wood, 
nearly  of  the  fame  dinienfions.  We  fay  nearly  of  the 
fame  dimenfions,  becaufe  it  raufl  go  fo  eafily  into  the 
hole,  that  it  may  drop  off  by  the  leaft  fliakiiig  of  the 
inftrument.  A  wire,  LK,  is  fallened  diagonally  to 
this  fquare  piece  of  wood.  Another  wire,  IH,  of  the 
fame  thicknefs,  having  a  brafs  ball,  H,  fcrewed  on  its 
pointed  extremity,  is  fattened  upon  the  board  A  ;  fo 
alfo  is  the  wire  MN,  which  is  lliaped  in  a  ring  at  O. 
From  the  upper  extremity  of  the  glafs  pillar  CD,  a 
crooked  wire  proceeds,  having  a  fpring  focket  F, 
through  which  a  double-knobbed  wire  (lips  perpendicu- 
larly, the  lower  knob  G  of  which  falls  juft  above  the 
knob  H.  The  glafs  pillar  DC  muft  not  be  made  very 
faft  into  the  bottom  board  ;  but  it  muft  be  fixed  fo  as 
to  be  pretty  eafily  moved  round  its  owti  axis,  by  which 
means  the  brafs  ball  G  may  be  brought  nearer  or  farther 
from  the  ball  H,  without  touchmg  the  part  of  EFG. 
Now  when  the  fquare  piece  of  wood  LMIK  (which 
inay  rcprefent  the  fhutter  of  a  window  or  the  like)  is 
fixed  into  the  hole  -fo,  that  the  wire  LK  ftands  in  the 
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dottcd  reprefentatioii  Ii\I,  then  tl'.e  metallic  roramuul- 
cation  from  H  to  O  is  complete,  and  the  inlhumcnt  re- 
prefents  a  houfe  fumilhed  with  a  proper  metallic  ron- 
du(flor  ;  but  if  the  fquare  piece  of  wood  LMIK  is 
fixed  fo,  that  the  wire  LK  ftands  in  the  dircdion  LK, 
as  rcprcfcnted  in  the  figure,  then  the  metallic  conduc- 
tor HO,  from  the  top  of  the  houfe  to  its  bottom,  is  in- 
terrupted at  IM,  in  which  cafe  the  houfe  is  not  proper- 
ly fecured. 

Fix  the  piece  of  wood  LMIK,  fo  that  its  wire  may 
be  as  reprefcnted  in  the  figure,  in  which  cafe  the  me- 
t.illic  condurtc-  HO  is  difcontinued.  Let  the  ball  CJ 
be  fixed  at  about  h-»lf  an  inch  perpendicular  diftance 
from  t'ne  ball  H,  then,  by  turning  the  glafs  pillar  DC,- 
remove  the  former  ball  from  the  latter  :  by  a  ivire  or 
chain  conneft  the  wire  LF  with  the  wire  (^  of  the  jar 
P,  and  let  another  wire  or  chain,  faftened  to  the  hook 
O,  touch  the  outfide  coating  of  the  jar.  Connetl  the 
v\  ire  Q^  uith  the  prime  conduftor,  and  charge  the  jar ; 
then,  by  turning  the  glafs  pillar  DC,  let  the  ball  G 
come  gradually  near  the  ball  H,  and  when  they  are 
arrived  fufficiently  near  one  another,  you  will  obfei-ve 
that  the  jar  explodes,  and  the  piece  of  wood,  LMIK, 
IS  pulhed  out  of  the  hole  to  a  confiderable  dillance  from 
the  thunder-houfe.  Now  the  ball  G,  in  tliis  experi- 
ment, reprefents  an  electrified  cloud  ;  which,  when  it 
is  arrived  fufficiently  near  the  top  of  the  houfe  A,  the 
eledricity  flrikes  it,  and,  as  this  houfe  is  not  fecured 
with  3  proper  condudor,  the  explolion  breaks  part  of 
it,  i.  e.  knocks  off  the  piece  of  wood  IM. 

Repeat  the  experiment  vsnth  only  this  variation,  viz. 
that  tins  piece  of  wood  IM  is  fituated  fo,  that  the  wire 
LK  may  ftand  in  the  fituation  IM  •,  in  which  cafe  the 
condudor  HO  is  not  difcontinued  ;  and  you  will  ob- 
ferve,  that  the  explofion  will  have  no  cffed  upon  the 
piece  of  wood  LM ;  this  remaining  in  the  hole  unmoved  ; 
which  (hews  the  ufefulnefs  of  the  metallic  condudor. 

Further  :  Unfcreiv  the  brafs  ball  H  from  the  wire 
HI,  fo  that  this  may  remain  pointed,  and,  with  this 
difference  only  in  the  apparatus,  repeat  both  the  above 
experiments  ;  and  you  will  find  that  the  piece  of  wood 
IM  is  in  neither  cafe  moved  from  its  place,  nor  any 
explofion  will  be  heard  •,  which  demonllrates  the  pre- 
ference of  condudors  with  pointed  terminations  to  thofc 
with  blunted  ones.  .«(' 

Exper.  1. — This  apparatus  is  fometimes  made  in  the  Pow-dej- 
ftiape  of  a  houfe,  as  reprefented  fig.  I  24.  where,  for  the  houfe. 
fake  of  diftindncfs,  the  fide  and  part  of  the  roof  next 
the  eye  are  not  reprefented.  The  gable  end  AC  re- 
prefents that  of  the  thunder-houfe,  and  may  be  ufed  ia 
the  fame  manner  with  tliat  above  defcribed,  or  more 
readily  by  the  following  method.  Let  one  ball  of  the 
dllcharging  rod  touch  the  ball  of  the  charged  jar,  and 
the  other  the  knob  A  of  the  condudor  AC  of  the 
thunder-houfe  ;  the  jar  will  then  of  courfe  explode,  and 
the  fluid  will  ad  upon  the  condudor  jull  mentioned. 
The  conduding  w  ire  at  the  windows  h  h  muft  be  placed 
in  a  line.  The  fides  and  gable  AC  of  the  houfe  are 
conneded  ivith  the  bottom  by  hinges  ;  and  the  build- 
ing is  kept  together  by  a  ridge  on  the  roof.  To  ufe 
this  model,  fill  the  fmall  tube  a  with  gunpowder,  and 
ram  the  wire  c  a  little  way  into  the  tube ;  then  conneft 
the  tube  e  with  the  bottom  of  a  large  jar  or  battery. 
When  the  jar  is  charged,  form  a  communication  from 
the  hook  at  C,  on  the  outfide,  to  the  top  of  tlie  jar,  by 
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Atmo-     difcliarging  the  rod  ;  tlie  difchargc  will- fire  the  powder, 

ll^ailci"'  ^"^  *'^*  cxplofion  of  the  latter  v'viU  throw  off  the  roof, 

."  ''    'J*^'  ^'  vvith  the  fides,  back  and  front,  ib  that  they  will  all  fall 

down  together.     The  figures_/'and^  in  the  fide  of  the 

houfe  reprefent   a  fmall   ramrod  for  the  tube  n,  and  a 

pricker  for  the  touch-hole  at  C. 

Mr  Jones  of  Holborn  makes  the  front  of  the  com- 
mon thunder-houfes,  as  well  as  the  powder-houfe  above 
defcribed,  with  tu-o  pieces  of  wood  or  windows  /;  /;, 
which,  by  being  placed  in  proper  fituations,  the  one 
to  condud  and  the  other  to  refill  the  tiuid,  will  illu- 
ftrate  by  one  difcharge  the  ufefulnefs  of  good  conduc- 
tors lor  Iteming  buildings  or  magazines  from  the  ex- 
plofion  of  thunder,  as  well  as  the  danger  of  ufing  im- 
pel fed  ones. 

Expcr.  3.—^ Fig.  125.  reprefents  a  wooden  pyramid, 
made  in  feveral  pieces,  with  a  wire  through  each,  fo 
f ?"„ "  '■"r*  that  their  ends  may  touch,  as  at  j-  j-  s.  Let  one  corner 
by  a  pyra-  °^  ''''^  pedellal  d  be  loofe,  and  have  the  fafety  ivire  pafs 
mid.  almoil  but  not  quite  through   it.     Let  the  wire  palTmg 

through  the  reft  of  the  pedeital  join  by  a  chain  the  out- 
fide  coating  of  a  Leyden  phial.  If  the  cloud^.v  be  (up- 
ported  by  a  wire  from  the  prime  conduflor,  and  hang 
halt  an  inch  from  the  knob  q  of  the  pyramid  ;  when 
the  phial  is  difcharged,  a  flalh  will  take  place  between 
X  and  g  ;  the  fpark  will  pafs  along  the  mres  j-  j'  j-,  till 
it  comes  to  the  break  at  d ;  there  an  explofion  will 
take  place,  that  will  drive  out  the  corner-ilone  d,  and 
overthrow  the  fabric. 

Abundant  obfervation  has  proved  the  danger  of  hav- 
ing dilcontinuous  conductors  either  attached  to  a  build- 
ing, or  forming  part  of  the  materials.  About  the  mid- 
dle of  the  laft  century,  the  fteeple  of  St  Bride's  church 
in  London  was  itruck  by  lightning,  and  greatly  injured. 
In  the  conftrufllon  of  this  lleeple  a  great  deal  of  iron 
work  had  been  employed  ;  the  ftones  having  been  faft- 
ened  together  in  many  plates  by  iron  cramps,  the  ends 
of  which  were  covered  with  fmall  fiones.  The  light- 
ning feems  firft  to  have  (Iruck  the  vane  of  the  fpire, 
from  wliich  it  was  fafely  conducted  down  the  Ihaft  by 
which  the  vane  was  fupported  ;  from  the  extremity  of 
this  Ihaft,  it  leaped  to  two  crols  iron  bars  ^vhich  were 
at  the  bafe  of  the  obeliflc,  fliattering  the  obelilk  in  its 
way.  Hence  it  pafled  to  one  of  the  above  mentioned 
cramps,  and  thus  from  cramp  to  cramp  throwing  out 
..,  or  demolillfing  the  ftones  as  it  paffed  along. 
■Effefl  of  an  The  principles  of  eledricity  afford  us  an  eafy  expla- 
interrup-  nation  of  the  manner  in  which  the  interruption  of  con- 
dudlors  ails.  We  know  that  at  the  extremity  of  all 
lon^^  rods  there  is  a  confiderable  accumulation  of  elec- 
tricity, and  this  has  here  a  tendency  to  tly  off  with 
great  force,  elpecially  if  there  is  anotlier  condutilor  at 
hand.  This  other  conduftor  alfo  alTills  the  accumula- 
tion in  the  former  by,  acquiring  at  its  adjacent  extremi- 
ty the  oppofite  eleflricity.  Suppolmg  a  politive  cloud 
to  be  over  the  upper  conductor,  this  conduflor  will  be 
cleflrified  pofitively  at  its  lower  extremity,  and  this  ac- 
cumulation being  increafed  by  the  negative  eleftricity 
of  the  upper  and  of  the  lower  conduClor,  will  tend  to 
fly  off  with  great  violence  into  the  air,  or  if  any  ob- 
ftruCHon  oppofe  its  paffage,  this  will  be  removed  by 
the  burfting  or  difplacing  the  refilling  body. 

4.  //  IS  necejjhn/  thai  the  conneBion  hclween  the  con- 
duSior  and  the  commonjlock,  or  the  earth,  be  as  complete 
as  pojjible. 
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It  has  been  faid,  that  the  lower  extreinity  of  the  con 
duclor  lliould  be  infcrted  Ibme  feet  below  the  furface  of 
the  ground  ;  it  is  alio  proper  that  it  Ihould  be  turned 
in  a  direction  away  from  the  foundation  ;  and  as  moif- 
ture  is  one  of  the  belt  conduilors,  it  would  be  advife . 
able,  where  this  can  conveniently  be  done,  to  conned: 
the  extremity  of  the  metallic  rod  with  Ibme  neighbour- 
ing piece  of  water.  • 

5.  That  I  lie  rod  he  carried  from  the  lop  of  the  build- 
ing to  the  commonjlock  in  thcjhorlc/l  convenient  direElion, 

6.  Thot  the  upper  extretnilij  be  finely  tapered,  and  ter- 
minate in  a  Jharp  fmooth  point. 

Thei-e  is  no  queltion  in  elcdricity,  that  has  been  ar- 
gued with  mou^  keennels,  than  ^vhethcr  thunder-ro'ds 
Ihould  teiTninate  in  a  Iharp  point,  or  in  a  round  ball. 
Dr  Franklin,  we  have  feen,  decidedly  gave  the  prefer-^ 
ence  to  a  pointed  conduClor,  and  he  has  been  followed 
by  moft  of  the  eleClricians  of  Europe  ;  Dr  Willon 
ftanding  almoft  alone  in  fupport  of  the  round  ball.  This 
controverfy  \vas  renewed  with  great  warmth  on  the  oc- 
cafion  of  a  houfe  at  Purfleet  beJongiiig  to  the  board  of 
ordnance,  having  been  Itruck  by  lightning,  although 
guarded  by  a  pointed  condudor.  A  fet  of  very  inge- 
nious experiments  were  made,  both  by  Mr  Nairne  and 
Dr  Willon,  to  eliimate  the  comparative  merits  of 
pointed  and  obtufe  condudors  j  but  by  thefe  the  quef- 
tion  was  not  decided  ;  Mr  Naitne's  experiments  always 
concluding  in  favour  of  pointed  condudors,  while  thole 
of  Dr  Wilfon  as  conftantly  favoured  the  obtule  termi- 
nation. Moft  eleftricians,  however,  ftill  prefer  the 
pointed  condudor. 

Let  B  (tig.  1 26.)  reprefent  the  pofition  of  a  charged 
cloud  ;  A,  the  part  that  is  oppcfitely  charged,  or  that  is 
connedcd  with  it  j  FG  a  pointed  wire.  In  this  cafe, 
the  tkdric  fluid  mull  pafs  either  through  the  feries  of 
par-  tial  condudors,  a,  b,  c,  6cc,  or  through  the  body 
of  earth,  AF. 

Now  when,  on  the  one  hand,  we  confider  the  dry. 
neis  of  that  foil  which  is  generally  leleded  for  the 
foundation  of  buildings,  the  probability  there  is  that 
nothing  but  the  loil,  thus  dry,  may  leparate  A  from 
the  wire  FG,  and  the  certainty  that  if  water  fhould 
conned  A  and  FG,  its  reliftance  is  very  confiderable  5 
when,  on  the  other  hand,  we  take  into  confideration, 
the  nails,  bolts,  iron  bars,  ftrips  of  lead,  bell  wires, 
and  metallic  utenfils  that '  are  Icattered  through  all 
buildings,  we  fliall,  I  think,  perceive  the  much  great-i 
er  probability  there  is  of  the  lightning's  paffing  through 
a,  b,  c,  d,  &c,  to  the  cloud,  than  of  its  paffage  through 
the  ground. 

2.  Let  us  ered  another  wire,  HI,  and  ftill  the  dan- 
ger is  almoft  as  great ;  for  now  the  poffible  circuits  of 
the  lightning  are  four,  and  of  thole,  that  leading  through 
the  houfe  appears  to  be  the  eafieft  :  if  HI  convey  it 
harmlefs,  then  it  muft  pafs  through  the  body  of  the 
air  FG,  or  over  the  roof  of  the  houfe.  We  well  know 
from  paft  experiments,  that  the  infulating  power  of  the 
air  makes  the  refiftance  in  the  direClion  IG  very  confi- 
derable ;  and  even  on  the  fuppofition  that  7  were  wet, 
the  refiftance  over  the  roof  of  the  houfe  is  not  much 
confiderable.  If  the  houfe  were  covered  or  coped  with 
lead,  the  probability  of  a  ftroke  would  then  be  dimi- 
nilhed,  but  not  taken  away  ;  for,  fuppofe  the  eafieft 
circuit  fliould  lie  in  the  diredion  KM,  then,  rather 
than  pafs  through   the   body   of  earth  HK,   or  FK,  it. 
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miglu  find  rm  eaficr  paflage  tlirougli  the  houfe  than  ci- 
ther of  the  condudors.  This  v.-;:ld  not  be  the  cafe,  if 
;  a  itrip  of  le.ad,  or  metallic  fubitance  of  any  i<.ind,  ex- 
tended from  K  to  H,  and  from  K  to  F.  "  I  hence 
tiou^lit,  (fays  Mr  Morgan),  at  one  time,  that  a  houlc 
would  be  perteftly  fafe,  if  a  llrip  of  lead  \vere  carried 
around  the  top,  and  all  the  bottom  of  the  building,  and 
then  connefted  by  two  or  three  metallic  ftrips  extending 
from  the  one  to  the  other. 

"  Let  us  fuppofe  that  a  houfe  were  erefted  over  a 
ftratum  of  moiiture,  or  any  other  conducing  fubllaucc, 
which  dipped  coniiderably,  at  a  little  diltance  from  the 
houfe,  and  then  fuddenly  rofe  juft  below  it  j  in  that 
cafe,  if  the  ibatum  became  the  circuit  of  a  charge,  the 
ftroke  would  rife  immediately  in  the  centre  or  body  of 
tlie  houfe,  and  in  all  direftions  would  force  its  way 
with  devaftation,  towards  the  conduftors  on  the  out- 
fide." 

To  prevent  all  poffible  danger^  Mr  G.  Morgan  pro- 
poles,  that,  while  the  houfe  is  building,  the  foundatio7T 
of  each  partition  wall  be  laid  on  a  (trip  of  lead,  or 
■  that  fuch  a  ftrip  be  fallened  to  the  fides  of  thefe  partis 
tion  walls.  The  llrips  (liould  be  two  inches  -(vide,  and 
at  leaft  a  quai'ter  of  an  inch  thick,  and  they  fliould  be 
clofely  conncfted  with  each  other.  A  perpendicular 
ftrip  on  each  fide  of  the  houfe,  fliould  rife  from  this 
bed  of  condutlors,  to  the  furface  of  the  ground ;  whence 
a  ilrip  ftiould  be  continued  round  all  the  houfe,  and 
carefully  connefted  with  water-pipes,  &c.  The  llrips 
on  the  fides  of  the  houfe,  Ihould  then  be  continued  to 
the  roof,  -which  fhould  be  guarded  in  the  fame  manner 
as  the  foundation.  The  top  (liould  be  furrounded  by  a 
llrip,  whofe  connexion  fliould  Ipread  over  every  edge 
and  prominence,  and  Ihould  continue  to  the  fummit  of 
each  feparate  chimney.  It  is  particularly  neceflary  to 
guard  the  chimnies  •,  for  Mr  Morgan  was  ivitnefs  to  a 
cafe,  in  \vhich  a  houfe  that  had  been  guarded,  in  moft 
refpefts,  according  to  the  foregoing  direftions,  except 
that  the  chimnies  were  unprotefted,  was  ilruck  with 
lightning  which  entered  by  one  of  the  chimnies  :  here 
it  fpent  its  fury  ;  but  the  chimney  falling  on  the  roof, 
did  confiderable  damage. 

The  principal  objedion  to  this  method,  is  the  ex- 
pence  attending  it ;  but  this  may  be,  in  a  great  meafure 
avoided,  by  making  proper  ufe  of  the  leaden  pipes, 
gutters,  and  copings,  which  belong  to  mofl  houfes. 

Ships,  from  the  height  and  conllruflion  of  their 
malls,  and  from  their  being  fuch  infulated  condufting 
objefts  as  midl  neceffarily  attraft  the  lightning  from 
a  cloud  that  is  very  near,  are  peculiarly  expofed  to  dan- 
ger. It  is,  therefore,  flill  more  necelTary  to  guard  vef- 
iels  by  proper  conduftors.  Chains  are  very  commonly 
employed  for  this  purpofe,  fi'om  their  being  more  con- 
veniently difpofed  among  the  rigging  ;  but  it  is  found, 
that  from  the  want  of  continuity  in  the  links,  chains 
are  very  imperfeft  conduflors,  and  have  not  unfrequent- 
ly  been  broken  by  a  fevere  Ihock.  Strips  of  lead,  are 
therefore,  to  be  prefijrred,  both  as  they  are  cheaper, 
and  lefs  liable  to  be  injured  by  the  weather  and  fait 
water,  than  iron  chains.  One  Ihip  (hould  furroimd  the 
deck,  and  another,  the  bottom  or  fide  of  the  keel,  and 
thefe  (liould  be  connedled  with  other  ftrips,  embracing 
the  (liip  ill  various  parts.  If  the  (lu'p  be  copper- 
bottomed,  it  will  only  be  neceflary  to  conneft  the 
■copper  with  the  deck  ;  but  in  every  cafe,  a  llrip  Ihould 
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p:<fs  on  each  fide  from  the  red  of  the  (trips  to  each  mart.      Atmo- 
The  mad   may  be   proteded  by   extending   a   metallic  j.!'''.V^'"'^' 
body  along   the  ilays    to  as  great   a   height   as  pollible,  _llJ!lU[i 
and  connecting  this  with   the  top  of  the  milt,  and  with 
the  rclt  of  the  condudors  furrounding  tlic  ihip.  479 

The  principles  of  clcdricity,  applied  to  the  cxplana-  Mc.i.is  of 
tion  of  the  phenomena  of  lightning,  alfo  atVord  us  iome  l"''^J!'"'j"S 
uleful  hints   for  our  perlbnal  fccurity  during  a  thunder- j^n^j, 
itorm.      Thefe  naturally   divide    tliemfelvcs    into    tivo 
heads,  firft,  the  confideration  of  the  figns  of  approach- 
ing danger,  and  iecondly,  the  rules  to  be  obferved,  when 
we   find  ourfelves  within  the   Itriking  diltance  of  the 

1.  Approaching   danger  may  be   dreaded   from  the  Signs  of  ap« 
following  circumltances.  i>roaching 

a.  A  rapid  approach  of  the  charged  clouds.     The  lon-'''"S-'''     ' 
ger  tirril  any  given  portion  of  charged  air  remains  over 

a  certain  fpace,  the  more  it  is  aifeded  by  points  and 
prominences  ;  but  when  a  cloud  feems  to  be  over  our 
heads  almoll  as  foon  as  it  is  formed,  we  are  expofed  to 
the  utmoll  of  its  fury.  When  a  cloud  grows  darker 
and  darker  while  it  is  near  us,  it  is  alfo  a  mark  of 
great  danger,  for  we  may  be  certain  the  accumula- 
tion is  not  materially  leflened  by  an  exhaultion,  and 
that  the  charge  mull  foon  attain  its  Itriking  height. 

b.  The  perpendicular  direBion  of  the  JIaJhes.  This  ii 
a  certain  evidence  that  the  charged  clouds  are  at  that 
height  from  which  they  can  ftrike  into  the  ground. 
The  appearance  of  two  flalhes  at  the  fame  timq,  has 
been  confidered  as  an  evidence,  that  the  earth  is  adin<r 
as  a  dilcharging  rod  ;  but  this  may  often  happen,  as 
the  t\vo  extremities  of  the  Halh,  when  palling  behind  a 
cloud  which  partly  hides  it,  may  often  give  out  the 
fame  appearance  ;  the  fign,  therefore,  is  not  fufficiently 
accurate,  and  cannot  be  confidered  as  denoting  more 
than  a  certain  degree  of  probable  danger. 

c.  In  making  experiments  with  the  kite,  if  very  Jlrong 
f parks  are  emitted  from  the  Jlring,  or  if  afenfation  like 

a  col>-%i'eb  pqffing  over  the  face  be  felt,  it  is  time  to  dc- 
ffl.  This  will  be  fully  ilhiftrated  in  the  experiments 
which  we  are  about  to  relate  on  atmofpherical  eleftri- 
city. 

d.  In  tnaVtng  experiments  Kuith  an  infulated  conduBor, 
if  a  torrent  of  f parks  Jhould flow  from  its  interruptions^ 
or  if  fuch  a  torrent,  after  having  continued  for  fome  time, 

fhould fuddenli/  fop,  and  foon  after  recommence  with  an 
oppofitc  eleBricitij,  there  is  confiderxible  danger  in  being 
near  the  conduBor. 

2.  Having  afcertained,  that  we  are  within  the  limits 
of  danger,  our  next  objed  is  to  feek  protedion  ;  it  is 
therefore  neceflary  to  know  how  the  threatened  dan- 
ger may  be  avoided.  ^Jt 

In  a  houfe,  it  is  neceflary  to  place  one's  felf  at  a  dif-  '^"'' '  '<" 

t=ince  from  all  good  condudors,  fuch  as  chimney  places.  P™'^'*^^'"" 

■1-       ■  ■  T  in  1         •  ,.     '  in  v.iriou5 

gilt   mirrors   or    pictures,  lultres,  or   burning   candles.  ,-,tu„t,ons. 

It  is  therefore  proper,  to  withdraw  into  the  middle  of 
a  room,  where  no  metallic  body  is  fufpended  from  the 
ceiling,  and  here,  according  to  Dr  Franklin,  almoft 
all  poflible  danger  may  be  avoided,  by  bringing  a  bed 
or  matrafs,  and  placing  on  it  the  chair  on  which  ^ve 
fit. 

If  we  are  in  the  open  air,  and  overtaken  by  a  thun- 
der-dorm, it   is   proper  to   avoid  all   high  and  pointed 
objeds,  except   trees  perhaps  ;  but  we   mud  not  come 
very  near  thefe,  keeping  only  at  fuch  a  diltance  as  may 
5  G  prevent 


786 


E     L     E     C     T     R     I     C     I    T     Y. 


Part  V 


Atir.e-     prever.t  our  teing   Injined  by  the  fplinters  of  wood,  it" 
fphcrical   ^],g  jj.,,,  fljould  be   ftricken.      It   is    particularly   necel- 
^i_^^i^^  fary  to  avoid   rivers  and   brooks,  -as  tilt  fe  are  excellent 
conductors. 

Perhaps  the  bcfl  protcflion  in  the  open  air,  is  a  car- 
riage made  fo  large,  as  that  a  perfon  may  fit  in  it  at  a 
dirtance  from  the  lides,  efpecially  if  it  be  lurrounded  at 
the  top  and  bottom  with  metallic  fillets  connefted  with 
each  other  by  a  ftrip  of  the  fame  fubftance. 

If  overtaken  in  a  ftorm,  it  is  fafer  to  be  completely 
wet  than  dry. 

Chap.  II.  Experiments  and  Obfervailons  on  the  Spon- 
taneous Electricity  of  the  Atmofphere. 

Expeii-  The  firft  perfon   who  obfervcd  the  fpontaneous  elec- 

ments  on  tricity  of  the  atmofphere,  was  M.  Monnier,  wife  found 
atmofpheri- jj,3j  ^-^.^^  \s\\i\\  there  was  no  appearance  of  lightning, 
CK  "^t  fome  degree  of  eleflricity  might  generally  be  obferved 
Monnier.  in  the  atmofphere.  His  experiments  were  mad'.^  at  St 
Germaine  en  Lave,  and  publilhed  in  a  memoir  read  at 
4S3  the  Royal  Academy  of  Sciences  at  Paris  in  1752. 
Abbi  Ma-  But  more  accurate  experiments  were  mr-de  upon  the 
zeas.  eleftricity  of  the  air  by   the  abbe  Mazeas,  at  Chateau 

de  Maintenon,  during  the  months,  June,  July,  and  Oc- 
tober, of  175^,  and  communicated  to  the  Royal  Society 
in  a  letter  to  Dr  Hales. 

Tlie  abbe's  apparatus  cnnfiflcd  of  an  iron  rod,  370 
feet  long,  raifed  ^o  feet  above  the  horizon.  It  came 
down  from  a  very  high  room  in  the  caftle,  where  it 
ivas  faftened  to  a  filken  ccrd  fix  feet  long  ;  and  was 
carried  from  thence  to  the  ileeplc  of  the  town,  where 
it  was  lik'.vife  faftened  to  another  filken  cord  of  eight 
feet  long,  and  iheltered  from  rain.  From  the  extremi- 
ty of  this  rod,  a  large  key  was  fufpended  to  receive  the 
cleflric  fluid. 

When  he  began  his  experiments,  viz.  on  the  I  7th  of 
June,  the  eleiftricity  of  the  air  was  fenfibly  felt  every 
day,  from  funrife"  till  feven  or  eight  in  the  evening, 
except  in  moill  weather,  when  he  could  perceive  no 
figns  of  eleftriclty.  In  dry  weather,  the  rod  attrafted 
minute  bodies  at  no  greater  dirtance  than  three  or  four 
lines.  He  repeated  the  experiment  carefuUf  every 
day,  and  conllantly  obferved,  that  in  weather  void  of 
'  ftorms,  the  eleftricity  of  a  piece  of  fealing  wax  of  two 
inches  long,  was  above  twice  as  ftrong  as  that  of  the 
air.  This  obfervation  inclined  him  to  conclude,  that  in 
weather  of  equal  drynefs,  the  eleftricity  of  the  air  was 
always  equal. 

It  did  not  appear  to  him  that  hurricanes  and  tempefts 
increafed  the  eleftricity  of  the  air,  ^vhen  they  ivere  not 
accompanied  with  thunder  j  for  that  during  three  days 
of  a  very  violent  continual  wind  in  July,  he  was  obliged 
to  put  fome  dull  within  four  or  five  lines  of  the  con- 
duftor,  before  any  fenfible  attraftion  could  be  per- 
c-eived. 

No  fenfible  alteration  in  the  eleflricity  of  the  air 
was  obferved  under  different  direflions  of  the  winds, 
except  when  thefe  were  moift. 

He  could  obferve  no  eleflricity  in  the  air  during  the 
driell  nights  of  fummer,  but  it  returned  in  the  morn- 
ing with  the  fun,  difappearing  again  foon  after  iun- 
fet. 

The  ftrongeft  common  eleftricity  of  the  atmofphere 


Atnio- 
fplitriral 
Elecflricity. 


during  that  fummer,  was  obferved  in  July,  on  a  very 
dry,  clear,  v.ann  day. 

On  the  27th  of  June  about  noon,  he  perceived  ft.me  

llonny  clouds  rifing  above  the  horizon,  and  obferved 
that  the  eleflricity  of  the  atmofphere  occafioned  by 
them,  was  increafed  as  the  clouds  reached  the  zenith. 
He  at  this  time  drew  confiderable  fparks  from  his  ap-' 
paratus,  though  there   was   neither   thunder  nor  light- 

The  eleftricity  obferved   during  the   appearance  of*  •''*''• 
thefe  ftorniy  clouds,  was  not  dirainjftied  by  a  very  hea-     ,"1';  ... 
vy  rain,  till  the  clouds  began  to  dillipate  *.  '  X  ' 

Mr  Kinnerlley  obferved,  that  when  the  air  was  in  Mr  Kin- 
its  driell  Hate,  there  was  always  a  quantity  of  eleflrici-ncrfliy. 
ty  in  it,  and  which  might  be  eafily  drawn  from  it. 
This,  he  fays,  may  be  proved  by  a  perfon  in  the  nega- 
tive Hate  of  elecSlricity  extending  his  arm  into  the  air  in 
the  dark  while  holding  a  pointed  needle  in  his  hand  j 
this,  however,  can  only  be  obferved  when  the  air  is 
very  dry. 

Whether  the  eleflricity  in  the  air,  in  clear  dry 
weather,  be  of  the  fame  denfity  at  the  height  of  two 
or  three  hundred  yards,  as  on  the  furface  of  the  earth. 
IVTr  Kinnerfley  thought  might  be  eafily  afcertained  by 
Dr  Franklin's  old  experiment  with  the  kite.  The 
twine,  he  fays,  fliould  have  throughout  a  very  fmall 
Tvire  in  it,  and  the  ends  of  the  wire,  where  the  feveral 
lengths  are  united,  ought  to  be  tied  down  with  a  wax- ,  „ 
ed  thread,  to  prevent  their  afting  in  the  manner  of  vol.  iJi. 
points  f .  4S5 

Mr  Canton  made  feveral  ingenious  experiments  on  Mr  Canton, 
atmofpherical  eledlricity,  by  means  of  his  pith-ball  elec- 
trometer, defcribed  in  N°  6(i.  According  to  this  phi- 
lofopher,  deficcated  atmofpheric  air,  when  heated,  be- 
comes negatively  eleftric,  and  when  cooled,  the  elec- 
tricity is  of  the  pofitive  kind,  even  when  the  air  is  not 
permitted  to  expand  or  contraft  j  and  the   expanficn  or  \  ^^'t- 

contraftion  of  atmofpheric   air  occafions  changes  in  its      ]  X'™'> 
,   r,  •     ,  n        4.  una  "I'x- 

electrical  itate  j.  gg 

But  no  eleftrician,  in  the  earlier  ftage  of  the  fcience,  Beccarra. 
conduced  his  obfervations  in  this  way  with  greater  ac- 
curacy, or  purfued  them  farther  than  Sig.  Beccaria, 
He  obferved,  that,  during  very  high  winds,  his  appa- 
ratus gave  no  figns  of  being  eleftrified.  Indeed  he 
found,  that  in  three  different  ftates  of  the  atmolphere, 
he  could  find  no  eleftricity  in  the  air  :  viz.  in  windy 
and  clear  weather;  in  weather  when  the  £ky  was  cover- 
ed with  diftinft  and  black  clouds,  that  had  a  flow  mo- 
tion ;  in  moift  weather,  not  aflually  raining.  In  a 
clear  fliy,  when  the  weather  was  calm,  he  always  per- 
ceived figns  of  a  moderate  eledlricity,  but  interrupted. 
In  rainy  weather  without  lightning,  his  apparatus  wa« 
always  eleftrified  a  (hort  time  before  the  rain  fell,  and 
during  the  time  of  the  rain,  but  it  ceafed  to  be  affedetl 
a  little  before  the  rain  was  over. 

The  higher  his  rods  reached  or  his  kites  flew,  the- 
flronger  figns  they  gave  of  eleftricity.  Alfo  longer 
firings  and  cords,  extended  and  infulated  in  the  open- 
air,  acquired  eleftricity  fooner  than  thofe  which  were 
(horter.  A  cord  1 500  Paris  feet  long,  ftretched  acrofs 
the  river  Po,  was  as  ftrongly  eleclrified  during  a  fliovver 
without  thunder,  as  a  metallic  rod,  employed  to  bring 
lightning  into  his  hcufe,  had  been  in  any  thunder- 
ftorm. 

Having, 
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Having  two  rods  for  bringing  the  lightning  into  liis 
houfe,  140  feet  afundcr,  he  obierved,  that  if  he  took  a 
fpark  from  the  higher  of  thefe,  the  fpark  from  the 
other,  ^vliich  %vas  30  feet  lower,  ^vas  at  that  inllant 
leflened  ;  but  its  power  again  revived,  though  he  kept 
his  hand  upon  the  fonner. 

He  imagined  that  the  electricity  communicated  to 
the  air  might  fometimes  furnifli  fmall  fparks  to  his  ap- 
paratus ;  ilnce  the  air  parts  ^vlth  the  eleiSricity  it  l;as 
received  very  llowly,  and  therefore  the  equilibrium  of 
the  elcflric  Huid  in  the  air,  will  not  be  reltored  fo  foon 
as  in  the  earth  and  clouds. 

Among  the  effeits  of  a  moderate  electricity  in  tlie 
and  '"™'.    atmofphere,   Signior  Beccaria  confiders  rain,  hail,  and 

ledricity.  Clouds  that  bring  rain,  he  thought,  were  produced 
in  the  fame  manner  as  tliunder-clouds,  only  by  a 
more  moderate  eleftricity. 

He  notes  feveral  circumftances  attending  rain  with- 
out lightning,  which  make  it  very  probable,  that  it  is 
produced  by  the  fame  caufe  as  when  it  is  accompanied 
with  lightning.  Light  has  been  feen  among  the  clouds 
by  night  in  rainy  weather ;  and  even  by  day,  rainy 
clouds  are  fometimes  feen  to  have  a  brightnefs  evident- 
ly independent  of  the  fun.  The  uniformity  with  which 
the  clouds  are  fpread,  and  with  which  the  rain  falls,  he 
thought  were  evidences  of  a  uniform  caufe,  like  that  of 
electricity.  Tlie  intenlity  of  electricity  in  his  appara- 
tus, generally  correfponded  very  nearly  to  tlie  quantity 
of  rain  that  fell  in  the  fame  time. 

Sometimes  all  the  phenomena  of  thunder,  lightning, 
hail,  rain,  fuciv  and  wind,  ha\'e  been  obferved  at  one 
time  ;  which  fhews  the  conneflion  they  all  have  with 
fome  common  caule. 

Signor  Beccaria  fuppofes,  therefore,  that  previous  to 
rain,  a  fmall  quantity  of  eledric  fluid  efcapes  out  of  the 
earth,  in  fome  place  where  there  ^vas  a  redundancy  of 
it  ;  and  in  its  alcent  to  the  higher  regions  of  the  air, 
colleifls  and  conduiils  into  its  path  a  great  quantity  of 
vapours.  The  (ame  caufe  that  collefts  ivill  condenfe 
them  more  and  more,  till  in  the  places  of  the  neareft  in- 
tervals they  come  almoft  into  contaft,  fo  as  to  form 
Imall  drops,  which  uniting  ivith  others  as  they  fall, 
Pbrae  down  in  rain.  The  rain  inll  be  heavier  in  pro- 
portii'U  as  the  eleftricity  is  more  vigorous,  and  the 
eloud  approaches  more  nearly  to  a  thunder  cloud. 

He  imitated  the  appearance  of  clouds  that  bring  rain, 
by  infu'ating  himfelf  between  the  rubber  and  condutlor 
of  his  electrical  machine,  and  with  one  hand  dropping 
coln^houium  into  a  fpoon  fattened  to  the  condu£lor,  and 
holding  a  burning  coal,  while  his  other  hand  communi- 
cated with  the  rubber.  In  thefe  circumftances,  the 
fmoke  fpread  along  his  arm,  and  by  degrees  all  over 
his  body,  till  it  came  to  the  other  hand  that  communi- 
cated with  the  rubber.  The  lower  furface  of  this  fmoke 
ivas  everywhere  parallel  to  his  clothes,  and  the  upper 
furface  was  fwelled  and  arched  like  clouds  replete  with 
thunder  and  rain.  In  this  manner,  he  fuppofed,  the 
clouds  that  bring  rain  diffufe  themfelves  from  o\'er  thofe 
parts  of  the  earth  which  abound  witli  the  eleftric  fluid, 
to  thofe  parts  that  are  exhaulled  of  it  ;  and  by  letting 
fall  their  rain,  reftore  the  equilibrium  between  them. 

This  ingenious  philofopher  fuppofes  hail  to  be  form- 
ed in  the  higher  regions  of  the  air,  where  the  cold  is 
intenfc,  and  where  tlie   eledric   fluid   is  very  copious. 


'7^7 

In  thefe  circumftances   a  great  number  of  particles  of     A'nio- 
waterare  brought  near  together,  where  they  are  frozen,    liil'cf'c^' 
and  in  their  delcent  colled  other  particles,  fo  that  the  ,    '^"'^"^'. 
denfity  of  the  fubltance  of  the  haiUtonc  grows  lefs  and 
lefs   from   the  centre  j    this  being   formed    firll  in  the 
higher  region,   and  the  furface  being   collected  on  the 
lower.     Agreeable  to  this  it  is  obferved,  that  in  moun- 
tains, liailftones,  as  well  as  drops  of  rain,  are  very  fmall  \ 
there  being  but  fmall  fpacc  through  which   to  fall  and 
thereby  increafe  their  bulk.      Drops   of  rain   and   hail 
alfo  agree  in  this  circumftance,  that  tlie  more  intenfc 
is  the  electricity  that  forms  them,  the  larger  they  arc. 

Clouds  of  fnow  difi'er  in  nothing  from  clouds  of  rain, 
but  in  the  circumftance  of  cold  whicli  freezes  them. 
Both  the  regular  diflulion  of  fnow,  and  the  regularity 
in  the  ftrufture  of  its  particles,  fliew  the  clouds  of  fnow 
to  be  aiituated  by  fome  uniform  caule  like  elcclricity. 
All  thefe  conjectures  about  the  caufe  of  hail  and  fnow 
were  confirmed  by  obfcrving,  that  his  apparatus  never 
failed  to  be  electrified  by  fnow,  as  well  as  by  rain. 

A  more  intenfe  elcdricity  unites  the  particles  of  hail 
more  clofely,  than  the  more  moderate  electricity  does 
thole  of  inow.  In  like  manner,  we  fee  thunder  clouds 
more  denfe  than  thofe  that  merely  bring  rain,  and  the 
drops  of  rain  are  larger  in  proportion,  though  they  ^''*  '*'^' 
often  fall  not  from  fo  great  a  height  *.  EUttrUifm,. 

Mr  Ronayne  obferved,   that  the    air  in  Ireland  wasobferva- 
gencrally  electrified  in  a  fog,  and   even   in  a  mill,   and  tions  by  Mr 
that  both  day  and  night,   but   principally   in   winter  ;  R-onayna. 
feldom  in  fummer,   except  from  pofitive  clouds  or  cool 
fogs.     The  eleftricity  of  the  air  in   a  trolt  or  fog  is  al- 
ways pofitive.     He  fays,  that  he  has   often   obferved, 
during  wiiat  feeraed  the  palfing  of  one  cloud,  fucceliive 
changes  from  negative  to  pofitive,  and  from  pofitive  to  L.     ''• 
negative.     It  may  be  remarked   that   moft  fogs  have  a  ^.g]  jjjj_ 
fmell  like  an  excited  glafs  tube  f .  490 

Mr  Henly  has  lliewn,  that  fogs  are  more  ftrongly  By  Mr 
electrified  in  or  immediately  after  a  froft  than  at  other  "^"''T- 
times  ;  and  that  the  eleftricity  of  fogs  is  often  the 
Itrongeft  foon  after  their  appearance.  Whenever  there 
appears  a  thick  fog,  and  at  the  fame  time  the  air  is 
ftiarp  and  froftv,  that  fog  is  ftrongly  eleiftrificd  pofitive- 
ly. 

Though  rain  is  not  an  immediate  caufe,  yet  ]\Ii- 
Henly  is  inclined  to  confideritas  a  remote  confequence 
of  atmofpherical  electricity ;  and  he  generally  found, 
that  in  two  or  three  days  after  he  had  difcovered  the  air 
to  be  ftrongly  elettrified,  there  was  either  rain  or  fnow. 
If,  in  clear  weather,  a  low  cloud,  which  moves  flow- 
ly  and  is  confiderably  dlltant  irom  any  otlier,  paiTes 
over  the  apparatus,  the  pofitive  eledricity  generally 
grows  very  weak,  but  does  not  become  negative  ;  and 
when  tlie  cloud  is  gone,  it  returns  to  its  fornier  ftate. 
When  many  whitilh  clouds  keep  over  the  wire,  fome- 
times uniting  with  and  then  feparating  from  each  other, 
thus  forming  a  body  of  confiderablc  extent,  the  pofitive 
eleflricity  commonly  increafes.  In  all  the  above  cir- 
cumftances the  pofitive  eleftricity  never  changes  to  ne- 
gative. 

The  clouds  ^vhich  lelTen  the  eleftricity  of  the  ex- 
ploring wire,  are  thofe  which  move  ;  though  thofe  that 
are  loiv,  feeni  alfo  to  have  the  fame  eft"c£t.  ,„! 

Mr  Cavallo  lias   confiderably  improved   our   know- By  Mr  Ci- 
kdge  vnih  refpcft  to  atmofpherical  electricity,  and  by  v.»ll«. 
his    apparatus,    has    grratly    facilitated   the   means    of 
5  G  2  tnakinj 
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Atnio-  making  experiments.  His  firft  cxpeiiinents  were  made 
fphcrical  by  means  of  a  kite  ;  and  after  bello^ving  much  pains  in 
,  conrtrufling  kites  of  various  dimenfions,  &c.  he  found 
that  a  common  fchool- boy's  kite,  about  four  feet  higli, 
and  two  wide,  anfwered  as  ^s'ell  as  any  other.  The 
firing  of  his  kite  was  formed  by  twilling  together  two 
threads  of  common  twine,  and  one  of  copper  thread, 
fuch  as  is  ufed  for  trimmings.  When  a  kite  conllruft- 
ed  in  this  manner  was  raifed,  he  always  found  the 
firing  gi^'e  figns  of  eledlricity,  except  once,  when  the 
weather  ivas  ivarm,  and  the  wind  fo  very  weak,  that 
the  kite  could  fcarcely  be  railed,  and  could  be  kept  up 
only  for  a  few  minutes.  Afterwards,  however,  when 
the  wind  increafcd  fo  that  he  could  eafily  raife  the  kite, 
he  obtained,  as  ulual,  pretty  Arong  iigns  of  ele(5ricity. 

As  making  experiments  on  atmofpherical  eleftricity 
is  often  attended  with  more  or  lefs  danger,  it  is  necef- 
fary  to  obferve  the  following  direftions  given  by  Mr 
Cavallo. 

"  In  raifing  the  kite  when  the  weather  is  very  cloudy 
and  rainy,  in  which  time  there  is  fear  of  meeting  with 
a  great  quantity  of  eleiilricity,  I  generally  ufe  to  hang 
upon  the  ilring  AB,  fig.  127.  the  hook  of  a  chain  C, 
the  other  extremity  of  which  falls  upon  the  ground. 
Sometimes  I  ufe  another  caution  befides,  which  is, 
to  Hand  upon  an  infulating  llool  ;  in  which  fituation 
I  think,  that  if  any  great  quantity  of  eleftricity,  fud- 
denly  difcharged  by  the  clouds,  ilrikes  the  kite,  it  can- 
not much  affeft  my  perfon.  As  to  infulated  reels,  and 
iuch-like  inllrumcnts,  that  fome  gentlemen  have  uled 
to  raife  the  kite,  without  danger  of  receiving  any 
ftiock  ;  fit  for  the  purpofe  as  tliey  may  appear  to  be 
in  theory,  they  are  yet  very  inconvenient  to  be 
managed.  Except  the  kite  be  railed  in  time  of  a 
thunder-ftorm,  there  is  no  great  danger  for  the  opera- 
tor to  receive  any  fliock.  Although  I  have  raifed  my 
eleftrical  kite  hundreds  of  times  without  any  caution 
whatever,  I  have  very  feldom  received  a  few  exceed- 
ingly flight  (hocks  in  my  arms.  In  time  of  a  thunder- 
ftorm,  if  the  kite  has  not  been  raifed  before,  I  would 
not  advife  a  perfon  to  raife  it  \vhile  the  ftorray  clouds  are 
juft  overhead  ;  the  danger  at  fuch  time  being  very  great, 
even  with  the  precautions  above  mentioned  :  at  that  time, 
without  raifing  the  kite,  the  eledlricity  of  the  clouds 
may  be  obferved  by  a  cork-ball  eleftrometer  held 
in  the  hand  in  an  open  place  ;  or,  if  it  rains,  by  my 
eleftrometer  for  the  rain ;  \vhich  will  be  defcribed  here- 
after. 

"  When  the  kite  has  been  raifed,  I  generally  iritro- 
duce  the  firing  through  a  %vindow  in  a  room  of  the 
houfe,  and  fallen  it  to  a  ftrong  filk  lace,  the  extremity 
of  which  is  generally  tied  to  a  heavy  chair  in  the  room. 
In  fig.  1 28.  AB  reprefents  part  of  the  firing  of  the 
kite  which  .comes  ^vithin  the  room  •  C  reprefents  the 
filk  lace ;  DE,  a  fmall  prime  conduftor,  wlrich,  by 
means  of  a  fmall  wire,  is  conne£led  with  the  Ilring  of 
the  kite  ;  and  F  reprefents  the  quadrant  eleclrometer, 
fixed  upon  a  Hand  of  glafs  covered  with  fealing-wax, 
which  I  ufed  to  put  near  the  prime  conduftor,  rather 
than  to  fix  it  in  a  hole  upon  the  conduclor,  becaufe  the 
firing  AB  fometimes  ihakes  fo  as  to  pull  the  prime  con- 
ductor down  ;  in  which  cafe  the  quadrant  eleclrometer 
remains  fafe  upon  the  table  :  otherwife  it  would  be 
broken,  as  I  have  often  experienced  before  I  thought 
of  this   method.      G    reprefents   a   glafs   tube,    about 


eighteen   inches  long,  with   a   knobbed  v.ire  cemented      Aimo- 
to  its  extremity  ;  with  which  inllrument  I  ufe  to  obferve    'l'"''''"' 
the   quality  of  the  eledlricity,  when  the  eledricity  of  P^'^^"'^"^; 
the  kite  is  fo  ilrong   that  I   think    it  not  fafe  to  come 
very  near  the  Ilring.     The   method   is   as  follows  : — I 
hold  the  inllrument  by  that  extremity  of  the  glafs  tube 
which  is  the  farthell   from  the   wire,    and   touch   the 
firing  of  the  liite  ivilli  the  knob  of  its  wire,  which,  be- 
ing infulated,  acquires  a  fmall   quantity  of  electricity 
from   it  ;    which   is   fufficient  to   afcertain    its   quahty 
when  the  knob   of  the   inllrument   is  brought  near  an 
elecl:rified  eleftrometer. 

"  Sometimes,  Vvhen  I  raife  the  kite  in  the  night-time, 
out  of  the  houfe,  and  where  I  have  not  the  convenience 
of  obferving  the  quality  of  its  eleclricity  by  the  attrac- 
tion and  repulfion,  or  even  by  the  appearance  of  the 
eleclric  light,  I  make  ufe  of  a  coated  phial,  which  I 
can  charge  at  the  Ilring,  and,  when  charged,  put  it  in- 
to my  pocket  ;  ivherein  it  will  keep  charged  even  for 
feveral  hours.  By  making  ufe  of  this  inilrument,  I  am 
obhged  to  keep  the  kite  up  no  longer  than  is  neceffary 
to  charge  the  phial,  in  order  to  obferve  the  quality  of 
the  eleflricity  in  the  atraofphere  ;  for  after  the  kite  has 
been  drawn  in  and  brought  home,  I  can  tlien  exa- 
mine the  eleftricity  of  the  inlide  of  the  phial,  which  is 
the  fame  as  that  of  the  kite. 

"  Wlien  the  eleftricity  of  the  kite  is  very  ftrong,  I  fix. 
a  chain,  communicating  with  the  ground,  at  about  fix 
inches  diftance  from  the  ilring  ;  which  may  carry  off 
its  eledlricity,  in  cafe  that  this  fliould  increale  fo  much 
as  to  put  the  by-ftanders  in  danger. 

"  Befides  the  above-defcribed  apparatus,  I  have  occa- 
fionally  ui'ed  fome  other  inftruments,  wliich  I  have 
often  varied,  according  as  fome  particular  experiments 
required  ;  but,  as  they  are  of,no  great  confequence,  I 
fliall  ojnit  to  defcribe  them.  It  is  only  neceffary,  to 
give  an  idea  of  the  ftandard  of  my  quadrant  eleflrome- 
ter  ;  which  may,  very  probably,  ihew  the  fame  iittenfi- 
ty  of  eleftricity  under  a  number  of  degrees  different 
from  the  other  inftruments  of  the  fame  kind.  When 
the  kite  is  flying,  and  the  apparatus  is  difpofed  as  in 
fig.  I  28.  I  bring,  under  the  extremity  E  of  the  prime 
conduftor,  a  little  bran,  held  upon  a  tin  plate,  and 
obferve,  that  when  the  index  of  the  eleftrometer  is  at 
ten  degrees,  the  prime  conduftor  begins  to  attraft  the 
bran  at  the  diftance  of  about  three-fifths  of  an  inch  : 
when  the  index  is  at  twenty  degrees,  the  prime  conduc- 
tor attrafts  the  bran  at  the  diftance  of  about  one  inch 
and  a  quarter  ;  when  the  index  is  at  thirty  degrees, 
the  bran  begins  to  be  attrafted  at  the  diftance  of  two 
inches  and  one-fifth.  Thefe  diftances  vary,  as  the 
weather  changes  its  degree  of  drynefs  ;  but  in  trolly 
weather  I  obferve  them  conftantly  as  above." 

Mr  Cavallo  has  given  copious  extrafts  from  a  jour-Inflnncc  1 
nal   which   he  kept  of  his  experiments  mth  the  kite  ;  great  dan. 
from  thefe  we  fliall  give  his  account  of  one  experiment,  &"■ 
ivhich    is   peculiarly    interefling    from  the    danger  to 
which  the  experimenters  appear  to  have  been  expofed. 

"  Oftober  tlie  I  8th.  After  having  rained  a  great 
deal  in  the  morning,  and  night  before,  the  weather  be- 
came a  little  clear  in  the  afternoon,  the  clouds  appear- 
ing fcparated,  and  pretty  well  defined.  The  wind  was 
well,  and  rather  ftrong,  and  the  atmofphcre  in  a  tem- 
perate degree  of  heat.  In  thefe  circumftances,  at  three 
P.  M.  I   raifed  my  eleftrical  kite  uith  three  hundred 

and 
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and  fixty  feet  of  ftring.  xVfter  that  the  end  of  the 
^'  llring  had  been  infulated,  and  a  leather-ball,  covered 
_^'nith  tin-foil,  had  been  hung  to  it,  I  tried  the  power 
and  quality  of  the  electricity,  \vhich  appeared  to  be  po- 
iitive,  and  pretty  ilrong.  In  a  Ihort  time  a  fmall  cloud 
pairing  over,  the  elcftricity  increafed  a  little;  but  the 
cloud  being  gone,  it  decreafed  again  to  its  fonner  degree. 
The  ftring  of  the  kite  was  now  failened  by  the  filk 
lace  to  a  port  in  the  yard  of  the  houfe  wherein  I  lived, 
which  was  fituated  near  lilington,  and  I  was  repeated- 
ly charging  two  coated  phials,  and  giving  fliocks  with 
them  : — while  I  was  fo  doing,  the  eleclricity,  which 
was  flill  pofitive,  began  to  decreale,  and  in  two  or 
three  minutes  time  it  became  fo  weak,  that  it  could  be 
hardly  percei\'ed  with  a  very  fenfible  cork-ball  elec- 
trometer. Oblerving  at  the  iame  time  that  a  large  and 
black  cloud  was  approaching  the  zenith  (which,  no 
doubt,  cauled  the  decreale  of  the  eleiflricity)  indicating 
imminent  rain,  I  introduced  the  end  of  the  ftring 
through  a  w-indow,  in  a  firft-Hoor  room,  wherein  I 
faftened  it  by  the  filk  lace  to  an  old  chair.  The  qua- 
drant eleftrometer  was  fet  upon  the  fame  window,  and 
xvas,  by  means  of  a  wire,  connefted  ^vith  the  ftring  of 
the  kite.  Being  now  three  quarters  of  an  hour  after 
three  o'clock,  the  eledlricity  was  abfolutely  unper- 
ceivable  ;  however,  in  about  three  minutes  time,  it 
became  again  perceiveable,  but  now  upon  trial  was 
found  to  be  negative  ;  it  is  therefore  plain,  that  its 
flopping  was  nothing  more  than  a  change  from  pofitive 
to  negative,  \vhich  was  evidently  occafioned  by  the  ap- 
proach of  the  cloud,  part  of  which  by  this  time  had 
reached  the  zenith  of  the  kite,  and  the  rain  alfo  had 
begun  to  fall  in  large  drops. — The  cloud  came  fartlier 
on  ; — the  rain  increafed,  and  the  eleftricity  keeping 
pace  with  it,  the  electrometer  foon  arrived  to  1 5°.  See- 
ing now,  that  the  eledlricity  was  pretty  ftrong,  I  began 
again  to  charge  the  two  coated  pliials,  and  to  give 
fliocks  with  them  ;  but  the  phials  had  not  been  charged 
above  three  or  four  times,  before  I  perceived  that  the 
index  of  the  eleclrometer  was  arrived  at  55°,  and  was 
keeping  ftill  increafing.  The  fliocks  now  being  very 
fmart,  I  defifted  from  charging  the  phials  any  longer  j 
and,  confidering  the  .rapid  advance  of  the  eleiSlricity, 
thought  to  take  off  the  infulation  of  tlie  flring,  in  cafe 
that  if  it  fliould  (increafe  farther,  it  might  be  filently 
conducted  to  the  earth,  witiiout  caufing  any  bad  acci- 
dent, by  being  accumulated  in  the  infulated  flring. 
To  efieft  this,  as  I  had  no  proper  apparatus  near  me, 
I  thought  to  rcmo\e  the  filk  lace,  and  faftcn  the  flring 
itfelf  to  the  chair  ;  accordingly  I  difengaged  the  wire 
that  connected  the  eleflrometer  with  the  flring;  laid 
liold  of  the  ftring  ;  untied  it  from  the  filk  lace,  and 
faliened  it  to  the  chair ;  but  while  I  eficfted  this, 
which  took  up  lefs  than  half  a  minute  of  time,  I  re- 
ceived about  a  dozen,  or  fifteen,  very  flror.g  fliocks, 
which  I  felt  all  along  my  arms,  in  my  breaft,  and  legs  ; 
fliaking  me  in  fuch  a  manner,  that  I  had  hardly  power 
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enough  to  effecil  my  purpofe,  and  to  warn  the  people  in  Atmo- 
the  room  to  keep  their  diflancc.  As  foon  as  I  took  „['  A^""  . 
my  hands  off  the  flring,  the  electricity  (in  confequcncc  , 
of  the  chair  being  a  bad  conduttor)  began  to  fnap  be- 
tween the  flring  and  the  fliutter  of  the  window,  which 
was  the  ncarelt  body  to  it.  The  fnappings,  which  were 
audible  at  a  good  diftance  out  of  the  room,  feemcd  Hrfl 
ifochronous  with  the  fliocks  which  I  liad  received,  but 
.  in  about  a  minute's  time,  oftener ;  fo  that  the  people  of 
the  houfe  compared  their  found  to  the  rattling  nolle  of 
a  jack  going  when  the  fly  is  off.  The  cloud  now  ivas 
jufl  over  the  kite ;  it  was  black,  and  well  defined,  of  ^ 
almofl  a  circular  form,  its  diameter  appearing  to  be 
about  40° ;  the  rain  was  copious,  but  not  remarkably 
heavy.  As  the  cloud  was  going  oft",  the  eledrical 
fnapping  began  to  weaken,  and  in  a  (liort  time  became 
unaudihle.  I  went  then  near  the  flring,  and  finding 
the  eleftricity  ^veak,  but  ftill _negative,  I  infulated  it 
again,  thinking  to  keep  the  kite  up  fomc  time  longer ; 
but  obferving  that  another  larger  and  dcnfer  cloud  was 
approaching  apace  towards  the  zenith,  as  I  had  then  no 
proper  apparatus  at  hand,  to  prevent  every  poflible  bad 
accident,  I  rcfplved  to  pull  the  kite  in  ;  accordingly  a 
gentleman,  who  was  by  me,  began  pulling  it  in,  while 
I  was  ivinding  up  the  ,flrhig.  The  cloud  was  now 
very  nearly  over  the  kite,  and  the  gentleman,  who  ^vas 
pulling  in  the  flring,  told  me,  that  he  had  received  one 
or  two  flight  ihocks  in  his  arfns,  and  that  if  he  were  to 
feel  one  more,  he  would  certainly  let  the  ftring  go  ; 
upon  which  I  laid  hold  of  the  flring,  and  pulled  the 
kite  in  as  fall  as  I  could,  without  any  farther  obferva- 
tlon  ;  being  then  ten  minutes  after  four  o'clocl;.  ^ 

"  N.  B.    There    was   neither  thunder  or   lightning     '^'''!.° ' 
perceived  that  day,  nor  indeed  for  fome  days  before  or^.^i  ;;_' 
afterwards  *."  495 

From  his  experiments  with  the  kite,  I\'Ir  Cavallo  de-f^avallo's 
duces  tlie  following  conclufions.  conclufion?, 

1.  The  air  appears  to  be  ele£trified  at  all  times; 
its  eleftricity  is  conftantly  pofitive,  and  much  ftronger 
in  frofty,  than  in  warm  weather  ;  but  it  is  by  no  means 
lefs  in  the  night  than  in  the  day-time  (x). 

2.  The  prefence  of  the  clouds  generally  leffcns  the 
eleiSfricity  of  the  kite  ;  fometimes  it  has  no  effeft  upon 
it  ;  and  it  is  very  feldom  that  it  Increafes  it  a  little. 

3.  When  it  rains,  the  eleilricity  of  the  kite  is  gene- 
rally negative,  and  very  feldom  pofitive. 

4.  The  aurora  borcalis  feems  not  to  aScdl  the  electri- 
city of  the  kite. 

5.  The  electrical  fpark  taken  from  the  ftring  of  the 
kite,  or  from  any  infulated  conduiftor  connected  xrith 
it,  efpecially  when  it  does  not  rain,  is  very  feldom 
longer  than  a  quarter  of  an  inch  ;  but  it  is  exceedingly 
pungent.  When  the  index  of  the  electrometer  is  not 
higher  than  20°,  the  perfon  that  takes  the  fpark  will 
feel  the  eiTedt  of  it  in  his  legs  ;  it  appearing  more  like 
the  difcharge  of  an  eleftric  jar,  than  the  fpark  taken 
from  the  prime  conductor  of  an  eleflrical  machine. 

6.  The 


(k)  In  all  his  experiments,  it  happened  only  once  that  the  flring  of  the  kite  gave  no  figns  of  elcflriclty  ;  it 
was  one  afternoon,  when  the  weather  was  warm,  and  the  wind  fo  weak,  that  the  kite  ivas  railed  luth  diiliculty, 
and  could  hard'y  be  kept  up  for  a  few  minutes  ;  in  the  evening,  however,  the  wind,  which  in  the  d.iytime  had  been 
north-^veft,  fliifted  to  the  north-eaft,  blowing  a  lit'lc  itronger  :  he  then  raifed  the  kite  again,  bung  half  pall  ten 
o'clock,  and  obtained,  us  ufual,  a  pretty  ftrong  pofitive  eleftricity. 
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■vtmo-  6_  7'}ie  electricity  of  the  kite  is  in  general  rtronger 

.  ''  5'^1'^f     or  weaker,  according  as  the  firing  is  longer  or  ftiorter  ; 
■  '  •'' but  it  does  not   iceep   any  exacl   proportion  to  it :  the 

electricity,  for  inllance,  brought  doivrt  by  a  ftring  of  a 
hundred  yards,  may  raile  the  index  of  the  eleflrometer 
to  20°  ;  v.hen,  ■svith  double  that  length  of  llring,  the 
index  of  the  elcclrometer  will  not  go  higher  than  2J°. 
7.  When  the  weather  is  damp,  and  the  eleftricity  is 
pretty  ftrong,  the  index  of  the  eleftrometer,  after  taking 
a  fpark  from  the  ftring,  or  prefenting  the  knob  of  a 
coated  phial  to  it,  rifesfurprifingly  quick  to  Itsufual  place; 
^,,5.-'  but  in  dry  and  ^varm  weather,  it  rifes  exceedingly  ilo^^•. 
Application  Mr  Bennet  obferved  with  his  eleftiometer,  that  in 
of  Fennet's  very  clear  weather,  when  no  clouds  ^vere  ^ifible,  on  ap- 
plying the  inftrument  to  the  infulated  ibing  of  kites 
ivithout  metal,  their  pofitive  eleftricity  caufed  the  flips 
of  gold-!eaf  to  ftrike  the  fides  of  the  glafs  ■,  but  when  a 
kite  was  raifed  in  cloudy  weather,  with  a  wire  in  the 
ftring,  and  when  it  gave  fparks  about  a  quarter  of  an 
inch  long,  the  eleftricity  Was  fenfible  by  the  eleftrome- 
ter,  at  the  diftance  of  about  ten  yards  from  the  ftring  ; 
but  when  placed  at  the  diflance  of  fix  feet,  the  gold- 
leaf  ccn'inued  to  ftrike  the  fides  of  the  eleftrometer  for 
more  than  an  hour  together,  with  a  velocity  increafmg 
and  decreafing  with  the  denfity  or  diltance  of  the  unequal 
clouds  that  paffed  over. 

Sometimes  the  eleftricity  of  an  approaching  cloud  has 
been  fenfible  ivithout  a  kite,  though  in  a  very  un- 
favourable iituation  for  it,  being  in  a  town  furrounded 
with  hills,  and  where  buildings  encompafied  the  wall 
on  which  the  eleftrometer  was  placed.  A  thunder 
cloud  palTmg,  caufed  the  gold-leaf  to  ftrike  the  fides 
of  the  'glafs  very  quick  at  ench  flafli  of  lightning. 

Mr  Bennet  relates  the  following  inftance  of  the  dan- 
ger fometimes  incurred  in  making  experiments  with  the 
kite.  Having  on  the  i;tli  of  July  1 788,  raifed  a  kite 
ivlth  two  hundred  yards  of  ftring,  when  it  had  been 
llying  for  about  an  hour,  a  dark  cloud  appeared  at  a 
great  diftance,  and  cha;iged  the  electricity  from  pofi- 
tive  to  negative.  The  electric  pov.er  increafcd  till  the 
cloud  became  nearly  vertical,  ivhen  fome  large  drops  of 
rain  fell ;  and  Mr  Bennet  attempting  to  fecure  the 
ftring  from  wet,  received  fuch  a  ftrong  (hock  in  his  arm, 
a.s  deprived  it  for  a  few  feconds  of  fenfaticn.  The  ex- 
plofion  was  lieard  at  the  diftance  of  forty  yards,  like  the 
loud  crack  of  a  whip. 

The  following  curious  phenomenor.  was  obferved  by 
Mr  Loammi  Baldwin,  while   raifing  an  electrical  kite 
■  in  July  17715  during  the  approach  of  a  fevere  thunder- 
ftorm.     He  obferved  hlmlelf  to  be  furrounded  by  a  rare 
medium  of  fire,  v.hicli,  as  the  cloud  rofe  nearer  the  ze- 
nith, and  the  kite  rofe  higher,  contiimed  to  extend  itfelf 
with  fome  gentle  faint  flalhes.     Mr  Balduin  felt  no  o- 
ther  effeft  than   a  general  weaknefs   in   his  joints  and 
limbs,  and  a  kind  of  liitlefs  feeling  ;  all  which,  he  ob- 
ierves,  might  polhbly  be  the  effect   of  furprite,  though 
it  was  fufficient  to  difcourage  him  from  perfifting  in  any 
farther  attempt  at  that  time.      He  therefore  dreiv  in  his 
kite,  and  retired  to  a  fhop  till  the  ftorm  was  over,  and 
then  went  to  his  houfe,  where  he  found  his  friends  much 
more  furprifed  than  he  had  been  himfelf ;  and  who,  after 
exprefhng  their  aftonifhment,  informed  him,  that  he  ap- 
peared to  them  (during   the   time   he   was   raifing   the 
kite,   to  be  In  the  midft  of  a  large  bright  flame   of  fire, 
attended  with  flafliings  •,  and,  that  they  cxpeded  every 
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moment  to  fee  him  fall  a   facrifice  to  the   flame.     The     Atmo- 
fame  was  obferved  bv  fome  of  his  neighbours,  who  lived   O'^crical 
near  the  place  where' he  ftood  *.  £leflric,ty. 

Fig.  I  29.  reprefents  a  very  fimple  inftrument,  contri-*  Memws' 
ved  by  Mr  Cavallo  for  rnaking   experiments   on   atmo-o/  thi  Amc- 
fpherical  electricity,  and  which,   on   feveral   accounts, "'a/i  Aca. 
feems  to  be  the  molt  convenient  for  that  purpofe.  demy, 

AB  is  a  common  jointed  filhing-rod,  without  the  laft™''  *■„ 
or  fmalleft  joint.     From  the  extremity  of  this  rod  pro- c^viiilo's 
ceeds  a  flender  glafs  tube  C,  covered  with  fealing-wax,atmofpheri- 
a«d  having  a  cork  D,  at  its  end,  from  v.-hich  a  pith-ball '•i''  ek(ftro- 
eleftrometer  is  fufpended.     HGI  is  a  piece  of  twine  faf-"^'^"^' 
tened  to  the  other  extremity  of  the  rod,  and  fupported  at 
G  by  a  fmall  ftring  FG.  At  the  end  I  of  the  twine  a  pin 
is  faftened,  ^vhich,  when  pufiied  into  the  cork  D,  ren- 
ders the  electrometer  E  uninfulated. 

When  he  would  obferve  the  eledlricity  of  the  atmo- 
fphere  with  this  inftrument,  he  thruft  the  pin  I  into  the 
cork  D,  and  holding  the  rod  by  its  lower  end  A,  pro- 
jects it  out  from  a  window  of  the  upper  part  of  the 
houfe  into  the  air,  raifing  the  end  of  the  rod  with  the 
electrometer,  fo  as  to  make  an  angle  of  about  jo"  or 
60°  ^vith  the  horizon.  In  this  fituation  he  keeps  the 
inftrument  for  a  feiv  feconds,  and  then  pulling  the  twine 
at  H,  difengages  the  pin  from  the  cork  D ;  which  opera- 
tion caufes  the  ftring  to  drop  in  the  dotted  fituation 
KL,  and  leaves  the  eleCtrometer  iniulated  and  eleCtri- 
ficd,  with  an  eleCtricity  contrai-y  to  that  of  the  atmo- 
fphere. — This  done,  he  draws  the  inftrument  into  the 
room,  and  examines  the  quality  of  the  eleCtricity,  with- 
out obftruCtion  either  from  wind  or  darknefs. 

With  this  inftrument  he  made   obfervations  on   the 
eleCtricity  of  the  atmofphere,  feveral  times  in  a  day  for 
feveral  months,  and  from  them  he  deduces  the   follow 
ing  general  obfervations,  which  feem  to   coincide   with 
thofe  made  with  the  eleCtrical  kites. 

1.  That  there  is  in  the  atmofphere,  at  all  times, 
a  quantity  of  eleCtricity  5  for,  whenever  he  ufed  the 
above-defcribed  inftrument,  it  always  acquired  fome  elec- 
tricity. 

2.  That  the  eleCtricity  of  the  atmofphere,  or  fogs,  is 
always  of  the  fame'  kind,  namely  pofitive  ;  for  the  elec  - 
trom.eter  is  always  negative,  except  when  it  is  evidently 
influenced  by  heavy  clouds  near  the  zenith. 

3.  That  in  general,  the  ftrongeft  electricity  is  obfer- 
vable  in  thick  fogs,  and  alfo  in  frofty  ■weather ;  and  the 
weakert,  when  it  is  cloudy,  warm,  and  very  near  rain- 
ing :  but  it  does  not  feem  to  be  lefs  by  night  than  in 
the  day  time. 

4.  That  in  'a  more  elevated  place,  the  eleCtricity  is 
ftronger  than  in  a  lower  one  j  for,  having  tried  the  at- 
mofphciical  eleCtrometer,  both  in  the  ftone  and  irori 
gallery  on  the  cupola  of  St  Paul's  cathedral,  Mr  Caval . 
lo  found  that  the  balls  diverged  much  more  in  tlfe  lat- 
ter than  in  the  former  lefs  elevated  place  ;  hence  it  ap- 
pears, that,  if  this  rule  takes  place  at  any  diftance  from 
the  earth,  the  eleCtricity  in  the  upper  regions  of  the  at- 
mofphere muft  be  exceedingly  ftrong.  , 

]\Ir  Cavallo  has  alfo  contrived   an  inftrument,  whi»hHi>  cicclra. 
he  ci'.ls  liis  elcBrometer  for  the  rain  ;  this  is  merely  an  raster  lor 
infj'aied  inftniment  to  catch  the  rain,  and,  by  means  of '^'""" 
a  pith-ball  electrometer,  to  lho^v  the  degree  and  quality 
of  its  eipCtricity. 

At  fig.  130.   is   reprefented    an    inftrument   of  this 
kind,    Avhich   IMr  Cavallo  frequently   ufed,   and   after 

fcvera! 
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■  A  tiro-  feveral  obfervati'ons,  found  to  anfiver  very  well.  ABCI 
fplieric?.!  Js  a  ftrong  glafs  tube  Hocut  tv.o  feet  and  a  half  long. 
Elect i-;cKv.  j^g.-ifig  J  ^[,1  funnel,  DE,  cemented  to  its  extremity, 
*  ^vhith  funnel  defends  part  of  tl  e  t.ibe  from  the  rain. 
The  outfiJe  furface  of  the  tube  Uoni  A  to  B  is  covered 
xvith  lealing-wax  ;  fo  alio  is  the  part  of  it  which  is  co- 
vered by  the  funnel.  FD  is  a  piece  of  cane,  round 
which  feveral  brafs  wires  are  twilled  in  diflcrent  direc- 
tions, fo  r,s  to  catch  the  rain  eaiiiy,  and  st  the  lame 
time  to  make  no  refinance  to  the  wind.  This  piece  of 
cane  is  fixed  into  the  tube,  and  a  llender  wire  piocecding 
from  it  goes  through  the  bore  of  the  tube,  and  commu- 
nicates with  he  rtrong  wire  AG,  which  is  thrult  into  a 
piece  of  cork  failened  to  the  end  A  of  the  tube.  The 
end  G  of  the  wire  AG  is  formed  into  a  ring,  from 
which  is  fulpcnded  a  more  or  lefs  fenfible  pith-ball  elec- 
trometer, as  occafion  requires. 

This  inllrument  is  failened  to  the  fide  cf  the  window- 
frame,  where  it  is  fupportcd  by  rtrong  brafs  hooks  at 
CB,  ^vhi»  h  part  of  the  tube  is  covered  with  a  lUk  lace. 
in  order  to  adapt  it  better  to  the  hooks.  The  part  YC 
is  out  of  the  ^\indow,  with  the  end  F  a  little  elevated 
above  the  horizon.  The  remaining  part  of  the  inllru- 
nient  comes  through  a  hole  in  one  of  the  lights  of  the 
fafli,  ^vithin  the  room,  and  no  more  of  it  touches  the  fide 
of  th.e  window  than  the  part  CB. 

When  it  rains,  efpecially  in  pafling  flio^vers,  this  in- 
llrument, Handing  in  the  fituation  above  defcribed,  is 
frequently  eledlriried  ;  and,  by  the  diverging  of  the 
cleflrometer,  the  quantity  and  quality  of  the  eleilricity 
of  the  rain  may  be  obfervcd,  without  any  danger  of  a 
miilake.  With  this  inftrument,  he  obfcrved,  that  the 
rain  is  generally,  though  not  always  eleclriiied  nega- 
tively, and  fometimes  lo  llrongly,  that  he  has  been  able 
to  charge  a  fmall  coated  phial  at  the  wire  AG. 

This  inllrument  ihould  be  fixed  in  fuch  a  manner,  that 
it  may  be  eafily  taken  off  from  the  window,  and  replaced 
again,  as  occafion  requires  ;  for  it  will  be  neceflary  to 
clean  ii  %-ery  often,  particularly  when  a  fliower  of  rain 
is  approaching. 

Mr  Cavallo  has  alfo  (hewn  how  the  ele£lric!ty  of  the 
nultiplier.  atmofphere  may  be  obfcrved  by  means  of  his  mvdtiplier, 
defcribed  in  N°.  255. 

In  order  to  examine  the  eleflricity  of  the  atmofphere, 
he  at  firfl  ufed  to  fix  a  long  pointed  wire  into  the  focket 
ofthe  plate  A,  and  then  expofed  it  to  the  open  air. 
But  he  has  lately  ufed  a  much  better  method  cf  accom- 
plilhing  that  object.  He  expofes,  out  of  the  window, 
an  infulated  Hick  of  about  five  feet  in  length,  and  co- 
vered with  tin-foil ;  and  while  he  holds  this  apparatus 
by  the  extremity  of  its  infulating  handle,  he  touches 
with  the  other  hand,  for  about  two  or  three  feconds, 
the  lower  part  of  the  llick.  By  this  means,  the  flick 
being  free  from  points,  acquires  an  electricity  contrary 
to  that  of  the  furrounding  air.  ]\Ir  Cavallo  then  brings 
it  within  the  room,  and  communicates  that  eleftricity 
to  the  plate  A  ofthe  multiplier,  &c.  But  the  eleflri- 
city  fo  acquired  by  the  infulated  flick,  is  generally  futh- 
cient  to  affeft  an  eleftrometer  without  the  ufe  of  the 
mnlliplier.  To  examine  the  eleclricity  of  the  rain,  fnow, 
hail,  &.C.  the  fame  apparatus  muft  be  expofed  out  of  a 
window,  but  the  flick  mufl  not  be  touched,  for  in  this 
cafe,  it  acquires  the  fame  fort  of  eleflricity  as  that  of  the 
rain,  fnow,  &c.  and  r.ct  the  contrary  fort,  as  when  ex- 
pofed to  the  air. 
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Mr  Read,  in  his  "  Summary  View  of  the  Spontaneous     Atmo- 
Eleclricily  of  the  Earth  and    Atmofphere,"  obferves,  /l'!'^"^'' 
that  the  cicelricity  ofthe  atmofphere,  in  moderate  wea- '^''''^"^"y; 
ther,  was  always  found  to   be   politjve  ;  in   flornis  and      ;<; ; 
diflurbed  flates  of  tlie  air  frequently  negative  ;  and  fud- Ci!)frrv.i. 
denly  and  repeatedly  clianging  from  the  one  llatc  to  the  *  ""' ''X  M»" 
other.     Warm  fmall  rain,  was  found  to  be  very  (lightly '^'- 
eledric  ;  large  drops,  ttiongly  ;  hail  Ihowers,  the  moll 
intenfely  of  all.      In  an  eallerly  wind  of  long  continu- 
ance, the  cledf  ricity  was  fo  faint,  as  to  require  the  niceil 
of  all  known  tefls  for  difcoverir.g   its  exillence.     The 
vapour  of  water,  as  loon  as  it  hail  attained   the   height 
of  five  or  fix  inches  of  infulation  in  the   air,  was  found 
to  be    permanently  and  pofitively  eleifritied  ;  and  the 
furface  Irom  which  it  evaporated,  negatively.     Accord- 
ing to  Mr  Read,  vapour  has  a  greater  capacity  for  elec- 
t  icity,tor  abforbs  and  requires  more  of  lltiH,   than  wa- 
ter ni  its  denfer  llate  ;  and,  therefore,   rarefufhon  rr.uft 
dinauiih,  and  condenfation  increafe,  the  fenliblc  cleclric 
charge  of  the  vapour.     Hence,   in   fercne  wcathfr,  the 
atmofphere  is  fubjecl  to  a  regular  flux  and  reflux,  or  in- 
creafe and  diminution  of  electricity  twice  in  every  twen- 
ty-four hwirs,  depending  on  the  action  of  the  fun,  and 
the  confequent  evaporation   and   ftate   of  the   vapours. 
This   diligent  obferver  further  remarks,   that  a  limited 
portion  of  the  earth's   furface   is   often   fenlibly  electri- 
fied ;  over  it,   there   is  always  a  proportionate  ftate   of 
the  contrary  electricity  in   the  atmofphere ;  and   when 
an  electrified  cloud  is  carried  forward  by  wind,  an  equal 
and  oppofite  clecfric  charge  keeps  pace  with  it  on  the 
earth,  till  the  tivo  charges,  becoming  more  augmented 
or  approaching  nearer  to  one  another,  jor   meeting  wiih 
fonie  conducing  eminence,  rulh  together,   and  produce 
an  explofion. 

We  ihall  conclude  our  account  of  experiments  on  at-  py  i\ir 
mofpberical  electricity,  with  thofe  made  by  M.  Sauffure  Saullurc. 
in  his  excurfions  among  the  Alps.     The  inllrument  em- 
ployed by  I\I.  Saufl'ure  is  a  modification  of  Cavallo's  at- 
mofpherical  eleftrometer,  and  Ihail  be  delcribed   under 
the  article  Electrometer. 

The  following  are  M.  Sauffure's  obfervations  on  the 
eleftricity  of  the  atmofphere.  503 

Aerial  electricity  varies  according  to  the  fituation  ;  JtO'ieiva- 
is  generally  ftrongell  in  elevated  and  infulated  fituations  j """'  °"  .•''- 
not  to  be  obfervcd  under  trees,  in  llreets,  in  houfes,  orj^.i^j^ty^ 
any  inclofed  places  ;  though  it  is  fometimes  to  be  found 
pretty  flrong  on  quays  and  bridges.      It   is  alfo   not  fo 
much  tlie  abfolute  height  of  the  places,  as  their  fitua- 
tion :  thus  a  projeifling  angle  of  a  high  hill   will   often 
exhibit  a  llronger  eleclricity  than  the  plain  at  the  top  of 
the  hill,  as  there  are  fewer  points  in  the  former  to  de- 
prive the  air  of  its  eleflricity. 

The  intenfity  of  tlie  atmofpheric  ele£lricity  is  varied 
by  a  great  many  circumltances,  fome  of  which  may  be 
accounted  for,  others  cannot.  When  the  weather  is 
not  ferene,  it  is  Impolfible  to  affign  any  rule  for  their 
variation,  as  no  regular  correfpondencc  can  then  be  per- 
ceived ^\-ith  the  diiferent  hours  of  the  day,  nor  with 
the  various  modifications  of  the  air.  The  reafon  is  evi- 
dent ;  ^vhen  contrary  and  variable  \nnds  reign  at  dif- 
ferent heights,  when  clouds  are  rolling  over  clouds, 
thefe  ivinds  and  clouds,  which  \\c  cannot  perceive  by 
any  exterior  fign,  inducnce  however  the  ftrata  of  air 
in  which  we  make  our  experiments,  produce  thefe 
chajiges  of  which  ^ve  only  fee  the  refult,  without  be- 
ing 
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jng  able  to  aingn  eitlitr  die  caufe,  or  its  relation. 
Thus,  in  llormy  weather,  we  fee  the  elettricity  llrong, 
then  null,  and  in  a  moment  after  arife  to  its  former 
force  ;  one  inllant  pofitive,  the  next  negative  •,  without 
being  able  to  aflign  any  reafon  for  thcfe  changes.  M. 
Sauffijre  lays,  that  he  has  ieen  thefe  changes  fucceed 
ivith  fuch  rapidity,  that  he  had  not  time  to  note  them 
down. 

When  rain  falls  without  a  ftorm,  thefe  changes  are 
not  fo  fudden  •,  they  are  however  very  irregular,  parti- 
cularly w  ith  refpecl  to  the  intenfity  of  force  ;  the  quality 
thereof  is  more  conftant.  Rain,  or  fnow,  ahnoft  uni- 
formly gives  pofitive  eleftricity. 

In  cloudy  weather,  ^\ithout  rain  or  ftorms,  the 
eleflricity  follows  generally  the  fame  la^\s  as  in  ferene 
weather. 

Strong  winds  generally  diminidi  its  intenfit)»;  they 
mix  together  the  different  ftrata  of  the  atmofphere,  and 
make  them  pais  fuccefllvely  towards  the  groimd,  and 
thus  diftribute  the  eleiflricity  uniformly  between  the 
earth  and  the  air  ;  M.  Sauffure  has  obferved  a  ftrong 
eleftricity  with  a  flrong  north  wind  (/a  b/fi). 

The  ftate  of  the  air,  in  which  the  electricity  is 
ftrongell,  is  foggy  weather  :  this  is  always  accompanied 
\s-ith  eleftricity,  except  when  the  fog  is  going  to  refolve 
into  rain. 

The  moft  interefting  obfervations,  and  thofe  which 
throw  the  greatelf  light  upon  the  various  modifications 
of  eleftricity  in  our  atmofphere,  are  thofe  Uiscare  made 
Sn  ferene  weather.  In  winter,  (during  v.i.:'-h  moft  of 
M.  Sauflure's  obfervations  were  made)  ar./;  in  ferene 
weather,  the  eleftricity  was  generally  «■■  keft  in  an 
evening,  when  the  dew  had  fallen,  until  the  moment 
of  the  fun's  nfing  ;  its  intenfity  afterwards  augmented 
fey  degrees,  fometimes  fooner,  and  fometimes  later  ;  but 
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generally  before  noon,  it  attained  a  ct;tam   maximum,     Atmo- 
from  whence  it  again  declined,  till  the  fall  of  the  de^v,  jl'''^'''5?' 
when    it    -would    be    fometimes    ftronger   than    it    had  ricity. 

been  during  the  whole  day  ;  after  which,  it  would 
again  gradually  diminilli  during  the  whole  night  ;  but 
is  never  quite  deftroyed,  if  the  weather  is  perfeftly 
ferene.  _  _  _  ,  .  S°4 

Atmofpherical  eleftricity  feems,  therefore,  like  the  Periodical 
fea,  to  be  fubjeft  to  a  flux  and  reflux,  wliich  caufes  it  to  A""  an'l  re- 
incveafe  and  diniiiiifti  twice  in  24  hours.  The  moments  "'^  obfer- 
of  its  greateft  force  are  fome  hours  after  the  rifing  and  j  e'e<'"tr' 
fetting  of  the  fun;  thofe  when  it  is  weak_efl,  precede  thecty  ot  the 
rifing  and  fetting  thereof.  This  will  be  further  explain,  atmol'ijlierei 
ed  in  the  folloiving  pages. 

M.  Sauffure  has  given  an  inftance  of  this  periodic  flux 
in  eleftricity,  on  the  22d  of  February,  1785,  (one  of 
the  coldcfl  days  ever  remembered  at  Geneva)  ;  the  hy- 
grometer and  thermometer  were  fufpended  in  the  open 
air,  on  a  terrace  expoled  to  the  fouth-well  ;  the  electro- 
meter, from  its  fituation,  indicated  an  eleftricity  equal 
to  what  it  would  have  lliewn  if  it  had  been  placed  on 
an  open  plain.  The  height  of  the  barometer  is  reduced 
to  what  it  would  iiave  been  if  the  mercury  had  Iveen 
confliantly  at  the  temperature  of  10  degrees  of  Reau- 
mur's thermometer.  The  place  of  obfervation  was  ele- 
vated 60  feet  above  the  level  of  the  lake.  The  ob- 
fervations of  the  day  preceding  and  follov\ing  this  great 
cold,  are  inferted  in  the  following  table  ;  becaufe  it  is 
plealing  to  have  the  obfervations  which  precede  ard  fol- 
low anyfingular  phenomena.  There  was  a  weak  fouth- 
wefl  ivind  during  the  whole  three  days  ;  and  it  is  rather 
remarkable,  that  mofl;  of  the  great  colds,  ^vhich  have 
been  obferved  at  Geneva,  \;  ere  preceded  by,  or  at  leaft 
accompjiiied  with,  a  iiftle  foutli-wtii  breeze. 


TABLE. 


Barometer, 
feet  in  h'.^i^iit. 

Theimometer. 

Hygrom. 

Elec^i 

om. 

h 

m. 

* 

Feb. 

21ft,   9 

15 

M 

26 

6     7 

—      8 

3 

89     3 

2 

0 

Pale  fun,  cloudy. 

11 

10 

M 

26 

6     5 

—     4 

3 

83     9 

6 

Bright  fun. 

2 

10 

E 

26 

6     I 

—     0 

2 

69     6 

1 

The  fame. 

5 

E 

26 

6     1 

-^       2 

3 

77     2 

I 

Setting  fun. 

6 

E 

26 

6     0 

—       ? 

2 

85 

0 

Cloudy  in  the  S.  W, 

7 

E 

26 

6     2 

—     6 

8 

89 

8 

Perfeftly  clear. 

8 

E 

26 

6     3 

—  10 

0 

95 

^ 

0 

Idem. 

9 

E 

26 

6     3 

—  10 

6 

97     5 

8 

Idem. 

10 

E 

26 

6     I 

—    9 

9 

95 

2 

Little  cloud  at  horizon  S. 

11 

E 

26 

6     0 

—  12 

3 

99     I 

5 

Idem  more  to  S.  W. 

12 

E 

26 

5   iJ 

— 12 

5 

Hvr.rfroft 

2 

Idem. 

22d,    I 

M 

26 

6     0 

—  14 

3 

Idem 

0 

9 

Idem. 

2 

M 

26 

6     8 

—  14 

5 

Id. 

2 

Clouds  increafe  and  approach. 

6 

15 

M 

26 

5     7 

—  iJ 

0 

Id. 

0 

8 

Clear. 

7 

30 

M 

26 

5     4 

—  14 

7 

Id. 

2 

Light  fog. 

8 

10 

M 

26 

5     2 

—  14 

2 

Id. 

I 

Idemi 

9 

10 

M 

26 

4  15 

—  10 

7 

Id. 

6 

Idem. 

10 

10 

M 

26 

4  13 

—     8 

2 

Id. 

2 

2 

Thicker  fog. 

11 

10 

M 

26 

4     3 

—     4 

8 

Id. 

8 

Idem. 

I 

10 

E 

26 

4    0 

—     4 

9 

Id. 

7 

Idem. 

2 

20 

E 

26 

3   14  '  +     0 

6  ;  82 
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Barometer, 
feet  in  height. 

Thermometer. 

Hygrom. 

Elearom. 

h.   m. 

Feb.  22d,  3  30 

E 

26 

3  13 

— 

0     9 

81      9 

I       I 

Cloudy  pale  fun. 

J 

E 

26 

3  »3 

— 

4     3 

89 

I       2 

Lels  cloudy. 

6 

E 

26 

3  14 

— 

4     4 

91       2 

2      2 

More  fo. 

7 

E 

26 

3   14 

— 

6     I 

94 

I       7 

Idem. 

8 

E 

26 

3   13 

— 

5     9 

Id. 

3     7 

Cloudy  foggy  in  S.  VV. 

23d  0  45 

M 

— 

4     I 

Id. 

I     0 

Sloudy  with  more  tog. 

8     J 

M 

26 

5    0 



I     0 

8«     3 

1     2 

Idem. 

10     7 

M 

26 

5     5 

— 
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76 

0     8 

Idem. 

3  45 

E 

26 

6     8 

+ 

0     5 

76 

Id. 

Cloudy  pale  fun. 

5 

E 

26 

6  14 

— 

0    3 

75    3 

I     0 

Cloudy. 

6 

E 

26 

7     3 

— 

0    7 

74       jfo     8 
79    7'f   2    2 

Idem. 

7 

E 

26 

7    9 

— 

r     7 

Very  clear. 

8 

E 

26 

7  14 

— 

3     7 

87    3       I     7 

Cloudy. 

12 

E 

26 

9     I 

— 

3     ° 

92            05 

More  fo. 
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Morning,    E  for  Evening. 
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From  the  firft  1 8  obfervations  of  this  table,  when 
the  fky  was  quite  ferene,  we  fee  that  the  eleftricity  was 
pretty  ftrong  at  nine  in  the  morning;  that  from  thence 
it  gradually  diminifhed  till  towards  fix  in  the  evening, 
which  was  its  firft  minimum  ;  after  which  it  increafed 
again  till  eight,  its  fecond  maximum  ;  from  whence  it 
again  gradually  declined  till  fix  the  next  morning, 
which  was  the  time  of  its  fecond  minimum ;  after  which, 
it  again  increafed  till  ten  in  the  morning,  which  was 
the  firft  maximum  of  the  following  day  :  as  this  ^vas 
cloudy,  the  eleftric  periods  ivere  not  fo  regular. 

The  eleftricity  of  ferene  weather  is  much  weaker  in 
fummer  than  in  winter,  which  renders  it  more  difficult 
to  obferve  thefe  gradations  in  fummer  than  in  winter  ; 
befides  a  variety  of  accidental  caufes,  which  at  the  fame 
time  render  them  more  uncertain.  In  general,  in  fum- 
mer, if  the  ground  has  been  dry  for  fome  days,  and 
the  air  is  dry  alfo,  the  eleftricity  generally  increafes, 
from  the  rifing  of  the  fun  till  three  or  four  in  the  af- 
ternoon, when  it  is  ftrongeft  :  it  then  diminilhes  till  the 
dew  begins  to  fall,  which  again  reanimates  it ;  though 
after  this  it  declines,  and  is  almoft  extinguilhed  during 
the  night. 

But  the  ferene  days  that  fucceed  rainy  weather  in 
fummer,  generally  exhibit  the  fame  diurnal  periods  or 
ftates  of  ele<5tricity,  as  are  to  be  obferved  in  ^vinter. 

The  air  is  invariably  pofitive  in  ferene  weather,  both 
in  winter  and  fummer,  day  and  night,  in  the  fun  or  in 
the  dew.  It  would  feem,  therefore,  that  the  eleftrici- 
ty  of  the  air  is  eflentially  pofitive,  and  that  whenever  it 
appears  to  be  negative,  in  certain  rains  or  in  ftorms,  it 
probably  arifes  from  fome  clouds,  which  have  been  ex- 
pofed  to  the  preflure  of  the  eleftric  fluid  contained  in 
the  upper  part  of  the  atmofphere,  *r  to  more  elevated 
clouds,  that  have  difcharged  a  part  of  their  fluid  upon 
the  earth,  01;  upon  other  clouds. 

In  order  to  find  out  the  caufe  of  thefe  phenomena, 
Mr  SaulTure  inftituted  a  fet  of  experiments  on  evapora- 
tion, avoiding  the  ufe  of  Volta's  condenfer. 

To  produce  a  ftrong  evaporation,  he  threw  a  mafs  of 
•red  hot  iron  into  a  fmall  quantity  of  water,  which  was 
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contained  in  a  coffee-pot,  with  a  large  mouth,  and  fuf- 
pended  by  filk  ftrings ;  by  this  he  obtained  a  ftrong  po- 
fitive eleftricity,  though,  according  to  M.  Volta's  fyf- 
tem,  it  ought  to  have  been  negative.  The  experiment 
was  repeated  feveral  times,  varying  fome  of  the  circum- 
ftances,  but  the  refult  was  always  the  fame. 

As  it  was  not  eafy  to  think  fo  able  a  philofopher  as 
M.  Volta  was  deceived,  it  was  necelfary  to  try  the  ex- 
periment in  a  manner  more  analogous  to  that  of  M. 
Volta.  A  fmall  chafing-difti  was  therefore  infulated 
by  filk  cords,  and  the  coffee-pot,  with  a  fmall  quantity 
of  water,  placed  on  it ;  one  eleftrometer  was  conneft- 
ed  with  the  coffee-pot,  and  another  \vith  the  chafing- 
dilh ;  the  fire  was  railed  by  a  pair  of  bcllo^vs  :  when 
the  water  had  boiled  ftrongly  for  a  fe^v  minutes,  both 
eleftrometers  exhibited  figns  of  eleftriclty,  which,  on 
examination,  was  found  to  be  negative  ;  proving  the 
truth  of  M.  Volta's  experiment.  The  evaporation  pro- 
duced by  the  effervefcence  of  iron  in  the  fulphuric  acid, 
and  by  that  of  chalk  in  the  fame  acid,  gave  alfo  nega- 
tive eleftricity. 

It  was  now  neceffary  to  inquire,  why  the  vapour,  ex- 
cited by  the  heated  iron,  produced  pofitive  eleclricity  j 
while  that  from  boiling  water,  in  any  other  ^vay,  pro- 
duced a  negative  eleftricity. 

M.  Sauffure  fufpefted,  that  the  intenfity  of  heat  to 
which  the  water  is  expoied,  by  the  contaft  of  a  body  in 
a  ftate  of  incandefcence,  \>as  the  caufe  of  the  eleftri- 
city produced  by  its  evaporation ;  and  that  a  combina- 
tion was  then  formed,  by  which  a  new  quantity  of  the 
eleftric  fluid  was  produced.  This  conjefture  may  at 
firft  fight  feem  improbable  ■,  but  the  quantity  of  eleftri- 
city produced  by  this  experiment  will  aftonifb  thofe 
that  repeat  if,  and  this  quantity  is  more  furpriling,  be- 
caufe,  if  it  is  true,  according  to  the  fyftera  of  M.  Vol- 
ta, that  the  vapours  abforb,  while  they  are  forming,  a 
quantity  of  the  eleftric  fluid,  there  muft,  therefore,  be 
enough  developed  in  this  experiment,  for  the  formation 
of  the  great  quantity  of  vapours  produced  by  the  heated 
iron,  and  afterwards  a  futticient  quantity  to  elcftrify 
(Ironglv  the  apparatus,  and  all  thefe  vapours. 

5  H  Tliij 
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This  experiment  fliews  clearly  the  caufe  of  that  pro- 
digious quantity  of  eleSricity,  which  is  unfolded  in  the 
eruption  of  volcanoc; ;  as  it  is  probable,  that  the  ivater 
in  thefe,  from  many  circurallances,  acquires  a  much  great- 
er degree  of  heat  than  is  given  to  it  in  our  experi- 
ments. 

To  verify  this  conjefture,  that  it  was  in  feme  mea- 
fure  the  comballion  of  the  water,  or  the  iron,  that  pro- 
duced the  pofitive  elcftricity,  it  i\-as  proper  to  try  whe- 
ther, by  a  regular  moderation  of  the  heat  of  the  iron, 
pofitive  eledtricity  would  always  be  obtained.  This 
ivas  eflayed  in  the  follonnng  manner :  A  large  iron 
crucible,  five  inches  high,  four  in  diameter,  and  fix 
lines  thick,  was  heated  red  hot  ;  then  infulated  •,  after 
ivhich,  fmall  quantities  of  water  ^vere  throisni  into  it, 
each  projedion  of  the  water  cooling  more  and  more  the 
crucible ;  thus  defcending  by  degrees  till  there  ^^fcbnly 
fufficient  heat  to  boil  the  water;  carefully  oblervin^  and 
then  dertroying  the  eleftricity  produced  at  each  projec- 
tion. The  eleiflricity  was  always  pofitive  or  null  ;  at 
the  firft  projeftions  it  was  very  flrong  ;  it  gradually  dl- 
minilhed  to  the  twelfth,  when  it  was  fcarce  fenfible, 
though  always  with  a  tendency  to  be  pofitive. 

On  repeating  this  experiment,  and  varying  it  in  dif- 
ferent ways,  a  remarkable  circumftance  was  obferved  : 
\Vhen  a  fmall  quantity  of  water  was  thrown  into  the 
crucible,  the  moment  it  was  taken  from  the  fire,  while 
it  was  of  a  pale  red,  approaching  what  is  called  the 
ivhite  heat,  no  electricity  was  obtained. 

This  fa'il  feemed  to  have  fome  connexion  with  ano- 
ther mentioned  by  Mufchenbroek,  that  water  evaporates 
more  ilowly  on  a  metal,  or  any  other  incandefcent  body, 
than  on  the  fame  body,  heated  only  a  fmall  degree  a- 
bove  boiling  water.  To  examine  this  relation,  and  to 
find  whether  there  was  any  between  the  periods  of  eva- 
poration, and  the  produftion  of  elei?fricity,  M.  Sauf- 
fure  made  a  great  number  of  experiments,  which  are 
moll  accurately  defcribed  in  his  excellent  work  ;  but  as 
the  detail  would  be  much  too  long  to  be  introduced  in 
this  article,  we  muft  content  ourfelves  with  prefenting 
the  reader  with  the  heads  thereof,  and  a  defcription  of 
the  apparatus. 

The  apparatus  confifted  of  a  pot  of  clay,  well  baked 
or  annealed,  fifteen  lines  thick,  and  four  inches  in  dia- 
meter ;  this  was  infulated  by  a  dry  glals  goblet ;  upon 
this  pot  was  placed  the  crucible,  or  any  other  heated 
fubftance,  on  which  the  water  was  to  be  thrown,  in 
order  to  be  reduced  into  vapours  j  the  crucible  was 
contiguous  to  a  wire  connefled  with  an  eleftrometer;  a 
nieafure,  containing  54  grains  weight  of  dittilled  wa- 
ter, was  thrown  upon  the  healed  crucible  ;  the  time 
employed  in  the  evaporation  thereof  was  obferved  by  a 
fecond  watch  •,  the  eleftricity  produced  by  this  evapo- 
ration was  noted.  ^Vhen  this  meafure  of  water  was  re- 
duced into  vapour,  the  eleflricity  of  the  apparatus  was 
deftroyed,  and  a  fielh  meafure  of  water  was  thrown  in- 
to the  crucible  ;  proceeding  in  the  fame  manner  till  the 
crucible  was  almoft  cold. 

The  firft  experiment  was  with  an  iron  crucible,  from 
which  it  was  foimd,  that  Mufchenbroek  wal  not  right, 
in  faying  that  the  evaporation  was  lloweft  when  the  iron 
v«as  hotteft  ;  for  at  the  inftant  it  was  taken  from  the 
fire  it  required  19  feconds  to  evaporate  the  water,  and 
took  more  time  till  the  third  projeftion,  when  it  took 
35  feconds,  though  from  that  period  it  employed  leis 
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time,  or  in  other  words,  the  evaporation  accelerated  In     Atmo. 
proportion  as  the  iron  cooled.  fphencal 

\^'ith  refpea  to  the  ekaricity,  it  was  at  firft  o,  then  ^J^^^^ 
pofitive,  aften^-ards   negative,   then   0,   and   afterwards 
pofitive   to   the   end   of  the   experiment.     The  vapour 
was  not  vifible  till  the  7th  projeaion. 

In  the  fecond  experiment  with  the  Hime  crucible, 
though  every  endeavour  was  made  ufe  of  to  render  them 
asfirailar  as  poflible,  theelearicity  was  conftantly  pofitive. 

The  third  experiment  was  with  a  copper  crucible  ; 
here  alto  the  elearicity  was  pofitive,  and  the  longell 
time  employed  in  evaporation  was  not  the  inftant  of  the 
greateft  heat.  It  was  very  curious  to  fee  the  water  en- 
deavouring to  gather  itfelf  into  a  globule,  like  mercury 
on  glafs ;  to  be  fometimes  immoveable,  and  then  to  turn 
on  itfelf  horizontally,  with  great  rapidity  •,  fometimes 
throning  from  fome  of  its  points  a  little  jet,  accom- 
panied with  a  hiiTm'g  nolfe. 

The  fourth  experiment  was  with  the  fame  crucible ;  the 
eleflricity  i\-as  at  firft  negative,  then  conltanily  pofitive. 

The  fifth  was  with  a  crucible  of  pure  filver  ;  a  con- 
fiderable  time  was  employed  here  in  evaporating  the 
fame  quantity  of  water  ;  even  in  the  inftant  of  the 
greateft  heat  it  took  five  muiutes,  fix  feconds  ;  the  e- 
leftricity  was  weak,  three  times  no  eleftricity  was  per-, 
ceived,  five  times  negative  eleftricity  was  dilcovered. 

In  a  fisth  experiment  with  the  iarae  crucible,  a  pofi- 
tive elearicity  \\3.s  obtained,  at  the  fecond  projection  j 
after  which  none  of  any  kind  was  perceived. 

Tlie  feventh  with  the  fame,  gave  at  firft  ftrong  nega- 
tive elearicity,  the  fecond  and  third  projeftion  gave  a 
weak  pofitive  elearicity. 

The  eighth  was  made  %vith  a  porcelain  cup ;  here  the 
evaporation  was  ilower  at  the  fecond,  than  the  firll  pro- 
jeaion ;  but  from  this  it  took  longer  time  till  it  was 
cold,  contrary  to  what  happened  with  the  metals  ;  the 
elearicity  was  always  negative. 

The  ninth  and  tenth  experiment?,  with  the  lame  cup, 
produced  firailar  effeas. 

The  eleventh  experiment  was  with  fpirits  of  wine  in 
a  filver  crucible  ;  here  there  was  no  elearicity  produ- 
ced at  the  two  firft  projeaiotis,  and  what  ^vas  after- 
wards obtauied  was  negative. 

Twelfth  experiment  with  ether  ;  here  the  ekaricity 
was  alfo  negative.  Thefe  two  inflammable  fluids,  in 
evaporating,  followed  the  fame  laws  as  water,-  being 
dilTipated  at  firft  moft  rapidly  in  the  greateft  heat,  after- 
wards taking  a  longer  and  longer  time  before  they  were 
evaporated,  to  a  certain  period,  then  employing  lels. 
time,  or  evaporating  quicker,  till  the  crucible  was 
nearly  cold. 

Now  as  china  and  filver  always  produced  negative 
ekaricity,  while  iron  and  copper  have  generally  given. 
pofitive  ekaricity,  we  may  conclude,  that  ekaricity 
is  pofitive  with  thofe  bodies  that  are  capable  of  decom- 
poiing  water,  or  of  being  decompofed  themfelves  by 
their  contaa  with  the  water  •,  and  negative  with  thofe 
which  are  not  at  all  decompofed  or  altered. 

If  in  the  foregoing  experiment,  thofe  fubftances 
which  were  fufceptibk  of  oxidation  had  conftantly  giv- 
en a  pofitive  ekaricity,  and  thofe  which  do  not  oxidate 
had  always  given  the  negative;  every  thing  would  have 
been  explained  by  thefe  principles,  and  they  would 
thence  have  acquired  a  greater  degree  of  probability. 
But  the  phenomena  have  not  always  follo;ved  this  law. 

We 
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VVc  have  feen  iron  and  copper  fometimes  give  a  nega- 
tive eleftricily,  and  filver  the  pofitivc.  The  firll  cafe 
is  not  difficult  to  account  for  ;  it  is  well  known  \vith 
what  facility  iron  and  copper  are  oxidated  in  a  brilk 
fire  ;  they  become  covered  \vith  a  fcaly  crult,  which  is 
not  lufceptible  of  any  further  alteration  with  the  fame 
heat.  If  the  bottom  of  the  crucible  acquires  this  crully 
coating,  the  drop  of  water  placed  thereon  will  be  no 
longer  in  contact  ^vith  an  oxidable  fubllance  ;  there  will 
be  no  further  deconipofition,  no  generation  of  the  elec- 
tric fluid  :  the  Viipours,  however,  which  are  Hill  formed, 
will  abforb  a  part  of  the  fluid  naturally  contained  in 
the  apparatus,  and  this  .vill  therefore  be  eleftrified  ne- 
gatively. If  fome  of  the  fcales  (hotJd  be  fo  far  de- 
tached, that  the  water  may  gain  fome  points  of  contaft, 
the  quantity  thus  generated  may  compcnfate  for  what 
is  abforbed  by  the  vapours,  and  thus  the  eleftricity  will 
be  null.  If  more  are  detached,  it  will  fupcr-abound 
And  be  pofitive.  i^rom  the  fame  reafons,  a  large  mats 
of  water,  by  attacking  the  iron  in  a  greater  number  of 
points,  always  gives  pofitive  eleflricity ;  and  hence, 
alfo,  a  rtrong  pofitive  electricity  is  obtained,  by  throw- 
ing a  piece  of  red-hot  iron  into  a  raafs  of  ^vater. 

It  is  not  fo  eafy  to  explain  why  filver  gives  fometimes 
a  pofitive  eleftricity,  but  by  fuppofing  it  to  have  been 
mixed  with  fome  fubftances  capable  of  oxidation  ;  and 
this  the  more,  as  the  white  porcelain  always  gave  ne- 
gative eleftricity.  This  fuppofition  ^vas  verified  by  fome 
fubfequent  experiments,  in  which  the  fame  filver,  when 
purified,  always  gave  a  negative  eleftricity. 

M.  Sauflure  owns  himfelf  incapable  of  explaining 
why  heated  charcoal  always  gives  negative  eleflricity  ; 
unlefs  it  can  be  attributed  to  the  promptitude  with 
which  fo  rare  a  fubflance  lofes  its  heat,  by  the  contact 
of  water. 

One  faft  aftonifhed  him,  namely,  that  by  combuf- 
tion  properly  fo  called,  although  it  is  an  evaporation, 
nay,  the  higheft  degree  of  evaporation,  he  never  ob- 
tained any  figns  of  electricity  ;  though  he  tried  to  ob- 
tain it  in  a  variety  of  ways.  Probably,  the  current 
produced  by  the  flame,  difperfes  and  diflTipates  the  elec- 
tricity as  foon  as  it  is  formed.  The  cafe,  however, 
muft  not  be  looked  upon  as  general,  becaufe  M.  Volta 
obtained  figns  of  eleftricity  from  bodies  in  combuflion, 
by  means  of  his  coiidenfer. 

Another  fingular  fad  was,  his  not  being  able  to  ob- 
tain electricity  without  ebullition,  though  he  endea- 
voured to  conipenfate  by  the  quantity  of  furface  for  the 
quantity  of  vapours  that  were  elevated  by  boiling  wa- 
ter; and  indeed,  the  fame  quantity  of  water,  if  extended 
over  too  large  a  furface,  will  not  give  any  electricity. 

We  (hall  Tefume  this  fubjeft  immediately,  but  muit 
firll  conclude  our  obfervations  on  the  phenomena  of  at- 
mofpherical  eleftricity. 

The  folloiring  axioms  with  reTpeft  to  atmofpherical 
eledtricity,  deduced  by  M.  Cotte  after  a  long  courfe  of 
obfervations,  merit  attention. 

1 .  Eleftricity  manifelts  itfelf  ofteJier  without  ftorms 
than  vMi  them. 

2.  It  is  produced  more  frequently  by  dry  than  by 
rainy  clouds. 

3.  It  is  more  frequently  pofitive  than  -negative,  ef- 
pecially  when  occafioned  by  Itationary  clouds. 

4.  The  atmofphere  exhibits  figps  of  eleftricity  at  all 
times  by  night  or  day. 


Ill  our  endeavours  to  explain  \.hf  production  of  natu-  Atmo- 
ral  eledtricity,  we  have  nothine  more  to  do,  than  to. v' „"'."' 
dilcover  the   various  cireumltances  01   the   atmolphere,  ■*. 

in  which  moillure  is  abforbed  or  precipitated.  i;,i 

It  is  neceiTary  to  rccollcit  the  proof  furniflicd  by  nu-  Caufes  uf 
nierous  experiments,  that  when  any  portion  of  the  at- '.""°*^Pfc*- 
mofphere  is  in  a  Itate  to  take  up  an  additional  quantity"^*  '  ''" 
of  moillure,  it  is  in  a  itate  at  the  fame  time  to  take  up      .,, 
more  eledlric   fluid  ;  and  vice  verja,  ■when  it  is  parting  \bforpti«n 
with   its  water,  it  is  at  the  fame  time  parting  with  its»"il  prcci* 
eleftric   fluid.     But  in  thefe   cafes,  neither  the  fuper- 1"""°"  °' 
abundance  nor   the  deficiency  can    produce  a  charge, p^^jjjjj^ 
unlcis  there   be  fome   other   part  of  the  air  contcmpo- 
raneoufly  in  an  oppofite  (late,  or  in  a  difpofition  either 
to  receive   or   give.      It   is,  however,  fcarcely  polTible 
that  this  (hould  not  always  happen ;  for  our  atmofpherft 
is,  throughout  its  valt  dimenfions,  each  moment  agitated 
by  millions  of  co-inltantaneous  changes,  and  for  out 
purpofe,  it  is   of  no  confequence   where   the  required 
change  takes  place.      Were  it  New  Holland,  or  at  the 
Antipodes,  a  connection  would  be  inllantly  formed  be- 
tiveen   the  remote  but   oppofite   lituations,  by  the  con- 
duiling  power  of  the  earth.  ,,. 

It  is  a  neceflary  conclufion  from  what  we  have  juft  Violence  of 
faid,  that  if  the  abforption  of  moillure  by  air,  or  the  ftorms  cor- 
copious  evaporation  of  it  from  the  earth,  be  attended '^'PJ^''?'"' 
with  a  new  accumulation  of  the  fluid  ;  then  "where  this 
caufe  operates  mo(l  po^verfully,  lliere  its  correfpondent 
efted  will  be  moll  fenllble.  We  confequently  findj 
that  the  molt  tremendous  eleftrical  phenomena  belong 
to  the  countries  within  the  tropics,  or  to  that  portion  of 
our  atmolphere  which  is  loaded  with  moiflure  by  the 
moll  powerful  influence  of  the  fun's  rays.  In  like  man- 
ner, within  the  limits  of  our  own  and  other  finiilar  cli- 
mates, eleftrical  phenomena  are  greateit,  both  in  force 
and  frequency,  during  the  hotteit  months  of  the  year, 
or  during  the  feafon  in  which  our  atmofphcre  is  moft 
copioully  and  rapidly  charged,  by  abforbing  the  humi- 
dity of  the  ground.  ,, 

In  the  neighbourhood  of  iEtna  and  Vefuvius,  during  Eledlncal 
the  period  of  their  volcanic  fury,  furfaces,  co%'ering  the«PP«"*nf* 
dimenfions   of   feveral    fquare    leagues,    are    fometimes"    "" 
fcorched  with   red-hot  lava,  and  every  atom  of    their  '     ' 
moiflure  is  rapidly   diflipated.     At  the  fame  time  the 
furrounding   air  is  heated  to  a  vaft  extent,  and  in  this 
ftate   fwallows   up  an  immenle   quantity  of  aqueous  va- 
pour ;    but   contemporaneoufly   with    the    operation  of 
thefe  powers,  according  to  the  reports  of  all  natural 
hiftorians,  an  itnmenfe  quantity  of  the  cleftfic  fluid  is  ac- 
cumulated and  difcharged.  51J 

Again,  a   dry  wind  palTmg   over  a  moid  foil  is  ano- Storms  pe- 

ther  modification  of  the  caufe  we  are  applying  ;  it  pro-'^"  .  f'" 
A  J  J  r  1   ••         f  .1.  torrid  zone, 

duces  a  copious  and  rapid  lolution  01  the  aqueous  par- 
ticles, and  its  confequent  alteration  of  attradtive  force. 
Let  us  for  inftance,  fuppofe  a  wind,  which  had  palTed 
over  the  deferts  of  Arabia,  or  that  had  been  torrefied  in 
its  pafTage  over  a  large  extent  of  burning  fands,  t(5  conje 
in  contaft  with  a  fimilar  extent  of  marlhy  foil,  or  of  any 
furface  well  drenched  <vith  water,  a  molt  abundant  eva- 
poration would  neceffarily  take  place,  and  with  it  an 
immenfe  accumulation  of  the  electric  fluid.  But  fub- 
fequently,  in  cafe  any  power  operated,  which  would 
take  away  the  aqueous  particles  thus  dilTolved,  and  of 
courfe  alter  the  degree  of  attractive  force  by  which 
tbe  collected  eleCtric  fluid  is  fufpended,  we  Ihould  find 
5  H  2  th« 
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Auro-     that  the  mod  dreadful  ihunder-florms  would  take  place. 

Elealidt"'  '^''"*  '^  "^^"^'^  "^'^^  '^^'^ '  ^°''  ^^"^  '*•  '^•'^"■'-''■'y  ^  region  in 

• '  the  vail   circle   furrouiiding  the  immeafurable  lands  of 

Africa,  which  is  not  remarkable  for  llorms  and  tempefts. 

On  the  fide  of  Abyffmia,  when  the  warm  winds  that 

have  paffed  over  the  neighbouring  deferts  are  condenfed 

'       on  its  mountains,  tliufe  deluges   are   colledled,  which 

foiTn  the  inundations  of  the  Nile. 

On  the  coaft  of  Guinea,  the  harmnllan,  which  is  a 
current  of  air  fo  dry,  as  to  ivither  and  pulverize,  by  a 
complete  abforption  of  all  its  juices,  every  fubftance 
that  occurs  in  its  paffage,  is  no  Iboner  n;lxed  with  that 
body  of  air  which  is  cooled  by  the  ocean,  than  it  ferms 
moll  terrific  hurricanes  of  wind  and  lightning  that  are 
defcribed  by  navigators.  Along  the  Syrian  regions, 
<we  learn  from  facred  authority,  that  the  llorms  gather 
with  fuch  rapidity,  that  a  cloud,  which  this  inilant 
might  be  covered  with  the  hand,  is  witliin  the  interval 
of  a  few  minutes,  charged  with  ^vatcr  adequate  to  the 
inundation  of  a  whole  country. 

The  thunder  that  attended   thefe   impetuous  ftorms, 
provoked  the  fubliroell  exprefhons  of  their  poets.      In- 
deed, whenever  their  minds  attempt  the  delcription  of 
celellial  greatnefs,  or  the  Hidden  and  overwhelming  ap- 
proach of  diwne   power   in  its  triumph,  or  in  its  fury, 
they  have  recourfe  for  imagery  to  thofe  thunder-clouds, 
which  they  juftly  reprefented  as  extinguilhing  the  light 
of  the  fun,  and  as  involving  the  world  in  a  few  inftants 
jg        in  the  darknels  of  midnight. 
Application      Having  fpecified  the  two  moll  general  caufes  of  eva- 
<jt  the  vari-  poration  on  the  furface  of  this  earth,  let  us  now  attend 
(JUS  cafes  of  jq  (]jg  poflible  changes  of  the  atmofphere,  when  by  the 
''    '^''^'  ^'    operation  of  either,  or  both,  it  is  charged  with  the  elec- 
tric fluid.     All  thefe  changes  are  but  different  degrees 
of  the  fame   efteft,  viz.   the   condenfation   pf  moilture, 
and  this  condenfation  is  in  every  cafe    produced  by  an 
alteration  of  temperature,  which  may  proceed, 

I.  From  a  mixture,  or  even  the  contadl,  of  a  colder 
with  a  warmer  air.  \Vlien  the  fmallell  clouds  are  form- 
ed by  fuch  a  mixture,  an  eleftrical  charge  takes  place, 
fo  that  one  part  of  the  cloud  has  more,  and  the  other 
lefs,  than  its  natural  ihare.  Fogs,  dews,  and  the  flight- 
ell  change  of  clear  for  hazy  weather,  commonly  arife 
from  a  warmer  atmolphere  coming  in  contatl  with  one 
of  a  lower  temperatuie  ;  but  even  thefe  trilling  degrees 
of  condenfation  are  always  followed  by  figns  of  eledri- 
city  *. 

In  this  country,  from  its  infular  fituation,  which  ex- 
ffontanccu,  pgfes  it  to  the  perpetual  influence  of  varying  winds,  the 
"■''■  air  changes  its  appearances  often  many  times  in  one  day. 
But  there  is  no  degree  of  thick  cloudinefs  or  perfect 
clearnefs,  of  fcattered  clouds  lucceedlng  embodied  maf- 
fes  of  clouds,  of  fraall  rain  increaling  to  heavy,  or  vice 
verfa,  that  is  not  attended  with  changes  in  the  expref- 
fions  of  the  elevated  conduftor,  which  never  fails  to 
vary  with  all  the  atmofpheric  condenfations  and  rarefac- 
tions that  take  place. 

It  is,  however,  obvious  that  the  effedl  mufl  be  in 
proportion  to  the  quantity  and  rapidity  of  the  condenfa- 
tion. When,  therefore,  any  body  of  air  has  been  for 
a  long  time  fufpended  over  a  furface  of  ground  previ- 
oufly  drenched  with  (howers,  and  at  the  fame  time  ex- 
pofed  to  the  violence  of  the  fun's  rays,  a  change  in  the 
djreftion  of  the  wind,  or  fuch  a  change  in  the  ^veight 
«f  the   air  as   mixes  the  upper  with  the  lower  regions 
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•  of  the  air,  is  abnuft   always  attended  with  a  thunder-     Atmo. 
florm.  fpherital 

In  tropical  climates,  for  months  together,  fcarcely  a  ,  "^  *"  '^'''^, 
day  palles,  in  which  the  calm  atmofphert  is  not  loaded 
by  luccelTive  additions  of  moillure,  till  at  lall,  it  be- 
comes the  refervoir  of  vail  rivers  and  lakes,  and  of  all 
the  moillure  that  is  fpread  over  whole  continents.  But 
when  this  drought  has  reached  its  crifis,  the  fun  crofles 
the  line,  the  wind  takes  a  new  direilion,  a  colder  air 
mixes  with  that  which  is  thus  charged  with  vapours, 
and  the  condenfation  becomes  fo  copious,  as  to  inundate 
all  the  fubjacent  country  ;  but  the  deluge  is  not  more 
delliuiflive  than  its  attendant  llorm  j  for,  according  to 
the  reports  of  lpe6lators,  our  imaginations,  confined  to 
the  proceedings  of  nature  in  this  frozen  region,  have 
no  images  from  ivhich  any  fuch  comparifon  can  be 
made,  as  will  communicate  the  leall  idea  of  the  thunder 
attending  a  tropical  hurricane. 

'I'he  caufe  ■\vhich  we  are  now  applying  to  the  expla- 
nation of  ihele  natural  appearances,  will  turnilh  us  with 
an  eafy  folution  of  a  difficulty  which  has  opprefled  feveral 
theories  of  eleftricity,  namely,  that  rapid  generation 
and  increafe  of  the  eleftric  fluid  which  takes  place  in 
fome  thunder-llorms.  Even  in  this  country,  the  fuc- 
ceflion  of  flaflies  is  fometimes  fo  quick,  that  one  hun- 
dred and  twenty  have  been  known  to  follow  each  other 
in  a  minute.  In  Afia,  tliis  celerity  of  accumulation 
and  difcharge  was  fo  great,  that  Homer  ufes  it  as  part 
of  a  fimile,  by  which  he  paints  the  quick  repetition 
of  Agamemnon's  iighs  and  pantings  in  an  hour  of  dif- 
trefs. 

It  may  be  afked,  if  each  diilinfl  cloud  is  loaded  with 
a  dillinft  charge,  and  if  each  fladi  is  a  feparate  dif- 
charge of  fuch  a  cloud,  what  is  there,  in  our  know- 
ledge of  natural  powers,  that  will  account  for  an  in- 
numerable repetition  of  thefe  accumulations  and  dif- 
charges  within  a  very  Ihort  fpace  of  time,  more  efpeci- 
ally  when  each  of  them  is  connected  in  our  minds  with 
the  neceffity  of  a  dillinft  part  of  that  time  for  its  pro- 
cefs  ?  In  other  words,  do  we  know  of  any  caule  that  is 
adequate  to  the  filling  and  emptying  of  the  fame  por- 
tion of  air  every  inilant,  for  hours  together  ? 

On  a  hot  fummer's  day  it  not  unfrequently  happens, 
that  a  fine  blue  Iky  will,  within  five  feconds,  be  chan- 
ged into  one  mafs  of  clouds.  If  the  caufe  which  pro- 
duced fo  great  an  eifeft,  were  fuppoled  to  be  doubled 
in  its  power  of  condenfation,  the  degree  of  eleilricity 
fliown  by  the  elevated  conductor  would  be  rather  more 
than  doubled,  and  its  ligns  would  be  much  ftronger 
than  in  a  common  llorm  j  we  may  hence  conclude,  that 
the  whole  mafs  which  might  be  thus  formed  in  five  fe- 
conds, would  be  loaded  fo  as  to  have  every  part  of  it 
at  the  difcharging  height  j  but  the  mafs  might  confift 
of  hundreds  of  dillincl  clouds  all  in  the  fame  Hate,  and 
confequently  adequate  to  the  produdlion  of  feveral  hun- 
dred flaflies  within  a  minute. 

The  coUapfe  of  aqueous  particles,  which  would  ne- 
celfarily  follow  fuch  a  rapid  fucceflion  of  difcharges  as 
have  been  now  proved  to  be  poliible,  would  produce  a 
partial  vacuum  of  great  extent,  and  on  all  fides  the 
heavier  air  would  rufli  into  it,  and  the  upper  and  cold- 
er regions  w-ould  prefs  downwards,  and  by  their  con- 
denfing  temperatures,  would  renovate  all  the  accumu- 
lations and  difcharges  which  have  been  already  defcrib- 
ed :  a  fecond  coUapfe  would  follow  a  fecond  feries  of. 

^bunder-ftrokes. 


IT.  ELECT 

tlmndcr-ftrokes,  and  a  partial  vacuum  additional  to 
the  formci'  ;  a  tVelli  portion  of  warm  air  would  again 
mill  in  from  all  quarters,  and  a  frclh  mixture  of  cold 
air  from  the  upper  regions.  It  is  fcarcely  neccflary  to 
fliow  that  this  repetition  of  condenfations  may  continue 
for  hours,  or  till  the  air,  whicli  riiihes  in  laterally,  be- 
comes of  fuch  a  temperature,  that  its  mixture  with  the 
colder  air  will  not  produce  the  condenlations  adequate 
to  the  colletHon  of  that  quantity  of  electric  lluid  which 
is  necelTary  for  a  dilcharge. 

From  this  explanation,  it  is  ob\'ious  that  a  central 
point  inuft  exilf,  at  \vhich  the  violence  of  every  llorm 
begins,  and  from  which  it  is  fpread  in  all  direi^tions. 
A  hurricane  in  the  Well  Indies,  thougli  ruinous  to 
many,  is  generally  the  dillingullhing  calamity  of  one 
ifland,  at  which  alone  the  ivind  is  delcribed  as  blowing 
from  every  point  of  the  compafs ;  while  in  every  other 
illand,  .it  is  repreleuted  as  bearing  down  decifivcly  from 
one  quarter. 

2.  The  precipitation  of  aqueous  particles  when  fuf- 
pended  by  heat  in  air,  is  frequently  the  confequence  of 
the  loaded  atmoiphere's  coming  in  contail  with  portions 
of  the  earth  that  are  colder  than  itfelf.  Such,  particu- 
larly, are  the  fummits  of  mountains,  whole  cfletl  is 
great  in  proportion  to  the  degree  of  their  cold  and  the 
extent  of  their  furface.  It  is,  however,  certain  that 
condenfations,  when  thus  produced,  are  invariably  at- 
tended by  thunder-llonns. 

The  uproar,  and  the  fplendour  of  the  innumerable 
lightnings,  which  dart  through  all  the  entangled  cir- 
cuits of  an  abyfs  of  thunder-clouds,  are  the  immutable 
attributes  of  grandeur  which  belong  to  the  Cordilleras ; 
for  they  dam  up,  as  it  were,  an  immenle  flow  of  air, 
which  is  almoft  faturated  ivith  moifture  by  pafling  over 
feveral  thouland  leagues  of  land,  expofed  to  the  fury  of 
a  tropical  fun. 

In  fummer,  the  north-'svefterly  ivinds  that  pafs  over 
France,  are  always  condenfed  by  the  Alps  ;  and  in  the 
iiight,  during  fuch  a  Hate  of  the  atmofphere,  to  all  thofe 
who  live  along  the  Saone  and  the  upper  part  of  the 
Rhone,  thefe  mountains  are  always  brightened  by  elec- 
trical flarties  and  corrufcations. 

All  ridges  or  chains  of  very  high  grounds,  efpeclally 
thofe  which  terminate  extenfive  plains  lying  in  the  dl- 
reftion  of  their  moft  common  winds,  are  perpetually 
beclouded  ;  and  with  a  good  conductor,  fixed  on  their 
fummit,  we  fliould  find  that  the  figns  of  eleftriclty  were 
as  conilant  as  the  condenfations  by  which  they  are  en- 
veloped. But  in  proportion  to  the  coldnefs,  fo  is  the 
fubfequent  change  of  temperature  on  the  eminences  di- 
minilhed,  and  the  eledfrical  effect  dependant  ort  that 
change-  It  hence  happens,  that  there  are  countries  in 
the  northern  parts  of  Europe,  the  gloom  of  whofe  mills 
is  never  difperled  by  a  thunder-ftorm,  excepting  in  the 
hotteft  feaion  of  fnmmer. 

3.  When  the  fun,  by  dl.eftlng  its  rays  witli  force 
and  abundance  upon  the  earth  for  any  length  of  time, 
has  produced  a  confiderable  evaporation,  the  mere  in- 
terruption of  its  influence  will  be  attended  with  a  dif- 
charge  of  the  eleftric  fluid  ;  for  the  great  fource  of 
change  in  our  atmofphere  is  the  ready  influence  of  Its 
upper  regions,  which  are  cold,  on  its  lower  regions  w  hen 
■warmed  ;  and  any  caufe  which  mixes  thefe  together, 
mull  bring  on  a  condenfation  of  aqueous  vapour.     This 
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mixture,  however,  takes  place  On  the  mere  approach  of  Atmo- 
night,  as  is  evident  from  the  change  of  temperature  ex-  'P"""^" 
prtlTed  by  the  thermometer,  and  the  ufual  fall  of  the  , 
dews ;  we  confequently  find,  that  as  night  comes  on, 
the  figns  of  cledricity  always  increafe.  When  the 
weather  is  tolerably  fettled,  or  fuch  that  no  other  caufe 
is  adive  than  that  proceeding  from  the  change  of  day 
for  night,  or  niglil  for  day  ;  then  tlie  ligns  of  eledrici- 
ty  gradually  dec  reafe  from  twelve  o'clock  at  night  till 
fix  in  the  morning  •,  from  this  hour  till  nine,  they  gra- 
dually increafe,  when  they  become  exceedingly  weak, 
and  continue  fo  till  four  in  tlie  afternoon  :  the  nicreaie 
at  this  time  recommences,  and  is  very  decifive  in  its 
apiwarance  till  about  two  hours  after  funlet,  when  it 
becomes  ilationary,  and  remains  in  this  Hale,  or  de- 
creafing,  fo  as  fcarcely  to  be  fenfible,  till  tlie  mor- 
ning *. 

ihc  caufe,  whofe  operation  we  have  now  invefligated  '' 
in  the  production  of  its  moll  feeble  efl'ecis,  may  be  eafi-  £/, 
ly  applied  to  many  other  caufes,  in  which  funilar,  but 
greater  powers  are  difplayed  by  nature.  Let  us  fup- 
pofe,  that  on  a  wide  furface  of  ground,  previoufly  warm- 
ed by  the  fun,  copious  fliowers  of  rain  had  fallen,  fol- 
lowed by  a  return  of  the  fun's  influence  ;  in  this  cafe, 
the  evaporation  is  necelTarily  very  rapid,  and  the  ilgn« 
of  eleilrlcity  exprefled  by  an  elevated  conduflor  are 
very  llrong. 

When  a  copious  production  of  electric  fluid  has  at- 
tended a  copious  evaporation  continued  tor  feveral  luc- 
cellive  hours,  a  thunder-llorm,  or  ibme  fl;riking  eleftri- 
cal  appearance  will  come  on  with  the  approach  of  night; 
for  unlefs  the  barometer  ihould  fuddenly  rife,  the  con- 
denfation attending  the  evening's  cold  mull  be  very  con- 
fiderable, and  its  ufual  confequences  proportionally 
great.  Such  a  day  as  we  have  jull  defcribed,  is  uiually 
followed  by  a  violent  thunder-llorm.  Indeed,  there  is 
fcarcely  an  inllance  in  which  a  molll  ground,  operated 
on  for  fome  hours  by  a  clear  fun,  provided  the  wind 
continues  to  blo\v  from  the  fouth-weft  or  well,  is  not 
attended  the  following  night  by  the  appearance  of  fal- 
ling liars,  flafties  of  lightning,  or   the  ylurora  Borea- 

/ix.  _  _  J  20' 

We  have  alluded  to  the  conneflion  of  winds  with  Effiifl  of 
the  phenomena  of  atmofpherical  eledlricity.  The  '"-, '['"''[' ^Tjc' 
fluence  of  winds  mull  depend  on  various  circumltances;^^  oftha 
in  fome  cafes,  they  will  tend  to  diminilh  elettrical  ap- jt,j..ofphi:re. 
pearances,  and  in  others,  they  may  altogether  dellroy 
them.  The  current  of  air  which  proceeds  from  a  mix- 
ture of  two  winds  of  dlilercnt  temperatures,  is  the  ef- 
fcft  of  a  condenfation  of  vapour,  that  may  be  fucceed- 
ed  by  the  molt  violent  Horms.  But  if  there  lliould  be 
two  neighbouring  regions,  in  one  ot  which,  the  rays  of 
the  fun  fliould  co-operate  with  the  moillure  of  the 
ground,  in  producing  eleftricity,  while  in  the  other 
there  fliould  prevail  a  condenfation  favourable  to  the 
difcharge  of  the  cleftrlc  fluid  ;  a  current  of  air  would 
be  produced  that  would  a6"t  like  a  communicating  rod 
between  two  oppofite  eledrified  furfaces,  would  ex- 
change the  lituations  of  the  charged  bodies,  and  would 
confequently  caufe  the  new  fituatlon  to  counterail  the 
etfects  produced  in  the  lalt.  This  effeft  would  be  more 
fenfible  in  proportion  as  the  exchange  has  been  more 
rapid,  and  accordingly  we  find,  that  during  high  winds,  •^^o'^o'i'' 
the  electricity  of  the  atmofphere  is  very  linall  *. 
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Chap.  HI.  Of  the  Aurora  Borealis. 


Most  of  the  luminous  appearances  in  the  atmofphere 
have  of  late  been  attributed  to  eleftricity.      Of  thefe  we 
lliall  at  prefent  only  confider  the  jjurora  Borealis,  or 
Northern  Lights,  relerving  the  account  of  other  meteors 
S^'        for  the  article  Meteorology. 
P  lenomcra      -pj^^  aurora  borealis  is  ufually  of  a  reddifh  colour,  in- 
■ra  borealis.  clmuig  to  yellow,  lending   out  irequent  coruications  ol 
pale  light,  which  feem  to  rife  from  the  horizon  in  a  py- 
ramidal undulating  form,  (hooting  with   great   velocity 
towards  the  zenith.     This  light  foraetimes  appears  re- 
markably red,  as  it  happened  December  5.  1737. 

The  aurora  borealis  appears  firequently  in  the  form  of 
an  arch  ;  chiefly  in  fpring  and  autumn,  after  a  dry 
year.  This  arch  is  partly  bright,  partly  dark,  but  ge- 
nerally tranfparent  j  and  no  change  is  found  to  be  pro- 
duced by  it  on  the  rays  of  light  which  pafs  through  it. 
It  foraetimes  produces  a  rainbow. 

This  kind  of  meteor,  which  becomes  more  uncom- 
mon as  we  approach  towards  the  equator,  is  almoft 
conftant  during  the  long  winter  of  the  polar  regions, 
and  appears  there  with  the  greateft  luftre. 

In  the  Shetland  ifles,  the  merrij  dancers,  as  the  nor- 
thern lights  are  there  called,  are  the  conftant  atten- 
dants of  clear  evenings,  and  afford  great  relief  amid 
the  gloom  of  the  long  winter  nights.  They  commonly 
appear  at  twilight,  near  the  horizon,  of  a  dim  colour, 
approaching  to  yellow  •,  foraetimes  continuing  in  that 
ftate  for  feveral  hours,  without  any  perceptible  motion  5 
and  afterwards  breaking  out  into  ftreams  of  ftronger 
light,  fpreading  into  columns,  and  changing  flowly  in- 
to numberlefs  different  (hapes,  and  varying  in  colour 
from  all  the  tints  of  yellow,  to  the  moll  obfcure  ruffet 
■brown.  They  often  cover  the  whole  hemifphere,  then 
exhibiting  the  mod  brilliant  appearance.  Their  motions 
at  this  time  are  exceedingly  quick,  and  they  aftonifh 
the  fpeflator  with  the  rapid  change  of  their  form.  They 
break  out  in  places  where  none  were  feen  before,  fldm 
'  brifkly  along  the  heavens,  are  fuddenly   extinguifhed, 

and  are  fucceeded  by  a  uniform  du&y  tracl.  This 
again  is  brilliantly  illuminated  in  the  fame  manner,  and 
as  fuddenly  becomes  a  dark  fpace.  In  fome  nights, 
they  afftjne  the  appearance  of  large  columns,  on  one 
fide  of  the  deepeft  yello^v,  and  on  the  other  gradually 
changing,  till  it  becomes  undiflinguifhable  from  the 
iky.  They  have  generally  a  ftrong  tremulous  motion 
from  one  end  to  the  other,  continuing  till  the  whole 
x'aniflies.  As  for  us,  who  fee  only  the  extremities  of 
thefe  phenomena,  we  can  have  but  a  faint  idea  of  their 
fplendour  and  motions.  They  differ  in  colour  accord- 
ing to  the  ftate  of  the  atmofphere,  and  fometimes  af- 
funiing  the  colour  of  blood,  they  make  a  dreadful  ap- 
pearance. The  ruftic  lages  who  obferve  them  become 
prophetic,  and  terrify  the  fpeftators  with  alarm  of  war, 
peftilence,  and  famine  ;  nor  indeed  were  thefe  fuperili- 
•tious  prefages  peculiar  to  the  northern  iflands  :  appear- 
ances of  a  fimilar  nature  are  of  an  ancient  date  ;  and 
they  were  dlftinguilhed  by  the  appellations  al  phafmata, 
t robes,  and  bolides,  according  to  their  forms  and  co- 
lours. In  old  times  they  were  either  more  rare  or  lefs 
Aejuentljr  noticed  ;  but  when  they  occurred,  they  were 


fuppofed  to  portend  great  events,  and  the  tii^id  imagi-     Atmo- 
nation  formed  of  them  aerial  conflifls.  f'''^''."^.*' 

In  the  northern  latitudes  of  Sweden  and  Lapland, ,  ^"^"'^'ty; 
the  aurora  borealis  is  not  only  an  objedl  of  pleafing  cu- 
riofity  from  the  lingular  beauty  of  its  appearance,  but 
is  extremely  ufeful  in  affording  to  travellers,  by  its  al- 
moft conftant  effulgence,  a  very  brilliant  light.  In 
Hudfon's  bay,  it  is  faid  to  poffefs  a  variegated  fplendour, 
equalling  that  of  the  ftiU  moon.  "  In  the  north-eaf- 
tern  patts  of  Siberia,"  fays  Graelin,  "  thefe  northern 
lights  are  obferved  to  begin  with  fingle  bright  pillars 
riling  in  the  north,  and  almoft  at  the  fame  time  in  the 
north-eaft,  which  gradually  increafmg,  comprehend  a 
large  fpace  of  the  heavens,  rulh  about  from  place  to 
place  u-ith  incredible  vc"  "icity,  and  finally  almoft  cover 
the  whole  Iky  up  to  the  zenith,  and  produce  an  appear- 
ance as  if  a  vaft  tent  was  fpread  in  the  heaven?,  glitter- 
ing with  gold,  rubies,  and  fapphire.  A  more  beautiftjL 
fpeftacle  cannot  be  painted  ;  but  whoever  ihould  fee 
fuch  a  northern  light  forthe  firll  time,  could  not  behold  it 
without  terror.  For  however  fine  the  illumination  may 
be,  it  is  attended,  as  I  have  learned,  with  fuch  a  hil- 
ling, cracking,  and  ruftiing  noife  through  the  air,  as  if 
the  largeft  fireworks  were  playing  off.  To  defcribe 
what  they  then  hear,  they  make  ufe  of  the  exprelTioii 
fpolochi  chodjal,  i.  e.  "  the  raging  hoft  is  pafllng."  The 
hunters  who  purfue  the  white  and  blue  foxes  in  the  con- 
fines of  the  Icy  fea,  are  often  overtaken  with  thefe 
northern  lights.  Their  dogs  are  then  fo  frightened, 
that  they  will  not  move,  but  lie  obftinately  on  the 
ground  till  the  noife  has  paffed.  Commonly  clear  and 
calm  weather  follows  this  kind  of  northern  lights.  I 
have  heard  this  account,  not  from  one  perfon  only,  but 
confirmed  by  the  teftimony  of  many  who  have  fpent 
part  of  feveral  years  in  thefe  very  northern  regions,  and 
inhabited  different  countries  from  the  Yenilei  to  the 
Lena  ;  fo  that  no  doubt  of  its  truth  can  remain.  This 
feems,  indeed,  to  be  the  birthplace  of  the  aurora  bo- 
realis *."  » Phil 

This  account  of  the  noifes  attending  the  aurora  bo-  Tranf. 
realis,  allowing  for  fome  degree  of  exaggeration,  has  ^"l- !*"''• 
been  corroborated  by  other  teftimonies.  ^'  *^  ' 

Similar  appearances  have  likewife  been  obferved  to-^yjora 
ivards  the  foiitk  pole,  and  are  therefore  called  aj/roro- auftrallv 
aujirales.  The  beft  account  of  thefe  is  given  by  Mr 
Forfter,  who  in  his  voyage  round  the  world  with 
Captain  Cook,  fays  that  he  obferved  them  in  high 
fouthem  latitudes,  though  attended  with  phenomena 
fomewhat  different  from  thofe  obferved  here.  "  On 
February  17.  1773,  in  fouth  lat.  58°,  a  beautiful  pheno- 
menon (he  fays),  was  obferved  during  the  preceding 
night,  which  appeared  again  this  and  feveral  following 
nights.  It  coniiiled  of  long  columns  of  a  clear  white 
light,  ftiooting  up  from  the  horizon  to  the  eaftward, 
almoft  to  the  zenith,  and  gradually  fpreading  on  the 
whole  fouthem  part  of  the  (ky.  Thefe  columns  were 
fometimes  bent  fideways  at  their  upper  extremities,  and 
though  in  moft  refpefts  fimilar  to  the  northern  lights 
(aurora  borealis)  of  our  hemifphere,  yet  differed  from 
them  in  being  alivays  of  a  whitifli  colour,  whereas  ours 
affume  various  tints,  efpecially  thofe  of  a  fieiy  and  purple 
hue.  The  Iky  was  generally  clear  when  they  appear- 
ed, and  the  air  ftiarp  and  cold,  the  thennometei  fland- 
ing  at  the  freezing  point," 
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Atn-.o-         The  periods  of  the  appearances  of  the  aunra  borealis 

fpherical    aj-g  ygj-y   jnconliant.      In   fome   years  they   occur  very 

Eleftnct).  frgfjuently^  anjj  J^   others  they   are  more  rare  ;  and  it 

has  been  oblerved  that  they   are  more  conunon  about 

the  time  of  the  equinoxes  than  at  other  ieafons. 

Dr  Halley  has  given  us  a  fort  of  chronological 
hirtory  of  the  appearances  which  may  be  ranked  under 
the  aurora  borealts  ;  but  for  his  account  of  the  indivi- 
dual cafes  we  mull  refer  to  his  paper  in  the  Philolophi- 
cal  Tranfatlions  Abridged,  vol.  iv. 

The  particular  part  of  the  atmofphere  in  which  thefe 
appearances  take  place,  or  the  height  above  the  earth 
to  which  they  extend,  is  by  na  means  certain  ;  various 
philofophers  have  attempted  to  afcertain  the  height  of 
various  aurorce  boreales  by  trigonometrical  calculation  ; 
fome  have  eftimated  them  at  a  fe\v  hundreds,  others  at 
fome  thoufands  of  miles  above  the  earth ;  but  the  refults 
of  their  admeafurements  are  fo  contradiftory,  that  they 
cannot  be  relied  on. 

"  Several  of  the  moft  celebrated  inquirers  into  nature 
attributed  have  given  their  authority  to  fome  of  the  moft  extrava- 
liy  fome  to  gant  theories,  in  attempting  to  aflign  its  proper  caufe 
polar  fires,  jq  {[jg  aurora  borealis.  Their  imaginations  ha\e 
kindled  bonfires  in  the  poles  of  the  earth,  and  they 
have  reprefented  the  northern  lights  as  the  effefls  of 
flames,  to  which  thofe  lights  have  fcarcely  any  fimilari- 
ty,  and  from  which  they  are  diflinguifhed  by  numberlcfs 
diverlities. 

"  The  falt-pits  of  the  north  were  at  one  time  re- 
garded as  emitting  a  luminous  effluvium  from  their  en- 
trails, copious  enough  to  pervade  the  whole  of  our 
northern  atmofphere.  The  difcoveries  of  eleftricians 
have  configned  all  thefe  reveries  to  a  ftiade,  wlience 
*  Morzans^^y  would  never  return  to  excite  the  wonder  of  mo- 
dem philofophers,  if  the  authors  of  them  had  not 
brought  forth  other  produflions,  whofe  merits  have 
made  even  their  milfakes  immortal*," 

The  evidence  -(vhich    we   have  for   confidering   the 
.  aurora  borealis  as  an  eft'eft  of  eledlricity,  chiefly  confifts 
of  the  following  arguments. 

1 .  If  lightning  be  an  effeff  of  eleiSricity,  the  fame 
caufe  mull,  at  a  certain  height  in  the  atmofphere,  pro- 
duce fuch  an  appearance  as  is  exhibited  by  the  aurora 
borealis.  The  pafl'age  of  the  eleilric  matter  through  air 
rarefied  to  a  certain  degree,  is  attended  with  all  the  undu- 
lating corufcations  of  this  meteor.  Indeed  there  is 
fcarcely  a  fingle  circumllance  attending  the  paflage  of 
a  fpark  or  a  charge  through  an  exhaulled  tube,  that 
does  not  bear  a  reiemblance  to  fomething  obferved  in 
the  norlhern  lights.  The  fame  peculiar  motion,  the 
fame  variety  of  colour,  the  fame  rapid  alternations  of 
flaflies,  occur  both  in  the  experiment,  and  in  the  natural 
phenojTienon  ;  the  ftreams  of  light  in  both  are  \ivid 
and  pointed ;  and  if,  in  the  experiment,  the  exhauftion 
has  been  properly  managed,  fome  parts  of  the  light 
will  be  marked  with  that  reddiih  tinge,  which  in  the 
aurora  borealis  has  fo  often  ftruck  the  vulgar  mind 
with  terror  and  conllernation.  The  experiments  to 
which  we  particularly  allude  are  thofe  of  the  conducing 
glafs  lube,  the  luminous  condu&or  and  the  aurora  bore- 
a/is  defcribed  in  N*  1 88 — 19c. 

2.  The  ftriking  dillance  of  a  charge  of  eleftric  fluid 
palfmg  through  the  air,  increafes  according  to  the  rare- 
faflion  of  that  medium.  If,  therefore,  two  clouds  in 
oppofite  flates  of  eleflricity  have  no  other  circuit,  it  is 
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probable  that  they  will  be  difcharged  through  the  hij^h-     Atmo- 
er  regions  of  the  atmofphere,  more  efpecially  if  they  /ph'^''.''^.*' 
arc  at  fuch  an  elevation,  as  renders  their  communication  '^'"^"'^"^. 
with  the  earth  impra>ilicable. 

3.  The  lame  caufcs  which  tend  to  produce  fuch  an 
accumulation  of  eleiSlricity  in  the  atmofphere  as  will 
bring  on  a  thunder-ftorm,  have  been  found,  in  certain 
feafons,  and  in  the  more  northern  climates,  to  be  at- 
tended with  an  aurora  borealis. 

It  mull  be  confcfled,  however,  thai  Mr  Brook  and 
Mr  Bennet,  in  their  oblcrvations  on  the  elcflricity  of 
the  atmoipiiere  during  an  aurora  borealis,  could  obfervc 
no  particidar  figns  of  incrcafed  cleftricity,  more  than 
would  have  occurred  in  a  ferene  flcy  ^^ithout  anv  liich 
appearance. 

4.  A  magnetic  needle  commonly  appears  a  little 
difturbed  during  a  ftrong  aurora  borealis. 

We  have  already  hinted  at  the  conncflion  between 
magnttifm  and  eleflricity,  and  we  (hall  fully  iilullrate 
this  in  the  article  MaGKETISM.  Till  this  conneflion 
is  fully  explained,  the  force  of  this  lall  argument  can 
fcarcely  be  feen.  „- 

A  confiderable  difliculty  attends   even  the  moft  re- Theory  of 
ceived   theories   of  the  aurora  borealis,  viz.  the  light '''"le ap- 
appearing  always  to  ftrikc   from   the   poles  towards  the'"^"'^*'""' 
equator,   rather   than  in   the  contrary  direflion.      Per- 
haps this   may  be   explained   in  the  folloiving  matmtr. 
We  Ihall  affiime  the  three  following  axioms. 

1.  Thai  all cleBrics  \clien  conjiderably  heated,  become 
conduEiors  of  elcilricilij, 

2.  Tlial,  e  converfo,  non-eleclrics  ivhcn  fubjeSed  to  vio- 
lent degrees  of  cold,  ought  to  become  cleBrics. 

3.  That  cold  inufi  alfo  increafe  the  eleiiric powers  of 
fuch  fub/iances  as  arc  already  eleciric. 

The  air,  all  round  the  globe,  at  a  certain  height 
above  its  furface,  is  found  to  be  exceedingly  cold,  and, 
as  far  as  experiments  have  yet  determined,  exceedingly 
eletlrical.  The  inferior  parts  of  the  atmofphere  be- 
tween the  tropics,  are  violently  heated  during  the  day- 
time, by  the  refledion  of  the  fun's  rays  from  the  earth. 
Such  air  will,  therefore,  be  a  kind  of  conduftor,  and 
much  more  readily  part  with  its  eleftricity  to  the  clouds 
and  vapours  floating  in  it,  than  the  colder  air  towards 
the  north  and  fouth  poles.  Hence  the  prodigious  ap- 
pearances of  eleflricity  in  thefe  regions,  fliewing  itfelf 
in  thunder  and  other  tempefts  of  the  moll  terrible  kind, 
Immenfe  quantities  of  the  eledlric  fluid  are  thus  com- 
municated to  the  earth  ;  and  the  inferior  warm  atmo- 
fphere having  once  exhaufted  itfelf,  muft  neceffarily  be 
recruited  from  the  upper  and  colder  region.  This  be- 
comes very  probable  from  what  the  French  mathema- 
ticians obferved  when  on  the  top  of  one  of  the  Andes.. 
They  u'ere  often  involved  in  clouds,  which,  finking 
down  into  the  warmer  air,  appeared  there  to  be  highly 
ele<?lrified,  and  difcharged  themfelves  in  violent  tempefts 
of  thund,er  and  lightning  ;  while  in  the  mean  time,  on 
the  top  Af  the  mountain,  they  tnjoyed  a  calm  and  Icrcne 
fky.  In  the  temperate  and  frigid  zones,  the  inferior 
parts  of  the  atmofphere,  never  being  fo  ftrongly  heated, 
do  not  part  with  their  eleelrichy  fo  eafily  as  in  the  tor- 
rid zone,  and  confcquently  do  not  require  fuch  recruits 
from  the  upper  : regions;  but  notwithllanding  the  dif- 
ference of  heat  obferved  in  different  parts  of  the  earth 
near  the  furface,  it  is  very  probable  that  at  confiderable 
heights  the  degrees  of  cold  are  nearly  equal   all  round 
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Atmo-  the  globe.  Were  there  a  like  equality  in  the  heat  of 
Sdcit  ^^^  under  part,  there  could  never  be  any  confiderable 
"  lofs  of  equilibrium  in  the  eleftricity  of  the  atmofphcre  ; 

but  as  the  hot  air  of  the  torrid  zone  is  perpetually 
bringing  down  vaft  quantities  of  eleftric  matter  from 
the  cold  air  that  lies  above  it  ;  and  as  the  inferior  parts 
of  the  atmofphere  lying  towards  the  north  and  fouth 
poles  do  not  conduft  in  any  great  degree  ;  it  thence 
follows,  that  the  upper  parts  of  the  atmofphere  lying 
over  the  torrid  zone  will  continually  require  a  fupply 
from  the  northern  and  fouthem  regions.  This  eaiily 
fljews  the  neceffity  of  an  eleiftric  current  in  the  upper 
parts  of  the  atmofphere  from  each  pole  to\vards  the 
equator ;  and  thus  we  are  alfo  furnillied  with  a  reafon 
why  the  aurora  horealis  appears  more  frequently  in 
winter  than  in  fummer ;  namely,  becaufe  at  that  time 
the  eledlric  power  of  the  inferior  atmofphere  is  greater 
on  account  of  the  cold  than  in  fummer  ;  and  confe- 
quently  the  abundant  electricity  of  the  upper  regions 
muft  go  almoft  wholly  off  to  the  equatorial  parts,  it 
being  impoffible  for  it  to  get  do\vn  to  the  earth  ;  hence 
alfo  the  aurora  horealis  appears  very  frequent  and  bright 
in  the  frigid  zones,  the  degree  of  cold  in  the  upper 
and  under  regions  of  the  atmofphere  being  much  more 
nearly  equal  in  thefe  parts  than  in  any  other.  In  fome 
parts  of  Siberia  particularly,  this  meteor  appears  con- 
flantly  from  Oftober  to  Chriftmas,  and  its  corufcations 
are  faid  to  be  very  terrifying.  Travellers  agree  that 
here  the  aurora  horealis  appears  in  its  greatell  perfec- 
tion ;  and  It  is  to  be  remarked,  that  Siberia  is  one  of 
the  coldert  countries  in  the  world.  In  confirmation  of 
this,  it  may  alfo  be  obferved,  that  from  the  experiments 
■hitherto  made  with  the  kite,  the  air  appears  coniider- 
ably  more  eleftrical  in  winter  than  in  fummer,  though 
the  clouds  are  knoi\Ti  to  be  often  mod  violently  elec- 
trified In  the  fummer  time  ;  a  proof,  that  the  eleijlricity 
naturally  belonging  to  the  air,  is  in  fummer  much  more 
powerfully  drawn  off  by  the  clouds  than  in  ^vinter,  ow- 
ing to  the  excefs  of  heat. 

A  confiderable  difficulty,  however,  dill  remains  from 
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the  upright  pofition  which  the  ftreams  of  the  aurora  Aimo- 
horealis  are  generally  fuppofed  to  have  j  whereas,  ac-  Spherical 
cording  to  our  hypothefis,  they  ought  rather  to  run  (j;.EIecancity. 
reClly  from  north  to  fouth.  Dr  Halley  anfwered  this 
difficulty  by  fuppofing  his  magnetic  effluvia,  (to  which 
he  attributed  this  phenomenon),  to  pafs  from  pole  to 
pole  In  arches  of  great  circles,  arifmg  to  a  great  height 
above  the  earth,  and  confequently  darting  from  the 
places  whence  they  arofe  like  the  radii  of  a  circle  ;  in 
which  cafe,  being  fet  off  In  a  direflion  nearly  perpendi- 
cular to  the  furface  of  the  earth,  they  muft  necelfarily 
appear  ereft  to  thofe  who  fee  them  from  any  part  of 
the  furface,  as  Is  demonftrated  by  mathematlcans.  It 
Is  alfo  reafonable  to  think  that  they  will  take  this  di- 
rection rather  than  any  other,  on  account  of  their  meet- 
ing with  lefs  refiftance  in  the  very  high  regions-  of  the 
air  than  in  luch  as  are  lower. 

But  the  greateft  difficulty  ftlU  remains  ;  for  we  have 
fuppofed  the  equilibrium  of  the  atmofphere  to-  be  broken 
in  the  daytime,  and  reftored  only  at  night  ;  whereas, 
confidering  the  immenfe  velocity  \vith  which  the  elec- 
tric tluld  moves,  the  equilibrium  ought  to  be  reftored 
in  all  parts  almoft  inftantaneoully  ;  yet  the  aurora  bore- 
a/is  never  appears  except  in  the  night,  although  its 
brlghtnefs  Is  fuch  as  muft  foraetlmes  make  it  vifible  to 
us  did  it  really  exift  In  the  day  time. 

In  anfwer  to  this  it  muft  be  obfer\'ed,  that  though 
the  paflage  of  eleftrlcity  through  a  good  conduftor  is 
almoft  inftantaneous,  yet  through  a  bad  condudor  it 
takes  fome  time  In  paffmg.  As  our  atmofphere,  there- 
fore, unlefs  very  violently  heated.  Is  but  a  bad  conduc- 
tor of  electricity  ;  though  the  equilibrium  in  it  Is  brok- 
en. It  can  by  no  means  be  Inftantaneoufly  reftored. 
Add  to  this,  that  as  it  Is  the  aftlon  of  the  fun  which 
breaks  the  equilibrium,  fo  the  fame  aftion,  extending 
over  half  the  globe,  prevents  almoft  any  attempt  to  re- 
ftore  It  till  night,  when  flafties  arife  from  various  parts 
of  the  atmofphere,  gradually  extending  themfelves  with 
a  variety  of  undulations  towards  the  equator. 
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IT  has  been  much  difputed  whether  eleftriclty  pro- 
duces amj  effeiSs  on  vegetables  ;  and  the  experiments 
that  have  been  made  with  the  view  of  afcertalning  this 
point  are  moft  contradlftory. 

The  firft  eleftrlcian  who  feems  to  have  attended  to 
this  fubjeft  of  inquiry  was  Mr  Maimbray  of  Edinburgh, 
who,  in  the  year  1746,  eleftrified  two  myrtles  during 
the  whole  month  of  Oftober  (I.  e.  we  fuppofe,  for 
fome  hours  every  day).  The  confequence  was,  that  In 
the  following  fummer,  thefe  eleflrified  myrtles  put  forth 
buds  and  bloffoms  fooner  than  their  neighbours  ^vho 
had  been  left  to  nature  *. 

Mr  Maimbray  ^vas  foon  followed  by  the  Abbe  Nol- 
let,  who  made  lorae  comparative  experiments  on  the 
germmation  of  feeds  under  fimllar  circumftances,  ex- 
«,«5)t  that  one  j)ot  was  eledrlfied  thre.e  or  four  hours 


every  day  for  fifteen  days.     The  refult  of  thefe  experi-  ^o^^'' 
ments  \vas  fimilar  to  that  of  Mr  Malmbray's  f ,  Rtihinha. 

Similar  experiments  were  made   by  M.  Achard   of  M.Achari 
Berlin,  and  feveral  other  phllofophers,  but  ftlll  with  the      529 
fame  -efult  ;  till  Dr  Ingenhoufz  Inftituted  a  very  com-  Dr  Ingtn- 
plete  fet  of  experiments  on  the  eleftrlficatlon  of  plants, 
which  were   communicated   to   the   world  through  the 
medium  of  Rozler's  Journal,  at  firft  by  M.  Swankhardt, 
and  afterwards  by   Dr   Ingenhoufz   himfelf,  in   confe- 
quence of  fome   fevere  animadverfions  which   the  com- 
munication  of  M.   Swankhardt  had    called    from  M. 
Duvernier.     By  tliefe  experiments  the  faith  of  phllofo- 
phers with  refpeft  to  the  effeft  of  eledriclty  on  vegeta- 
tion was  ftaggered,  as  they  ivere  attended  with  refults 
very  oppofite  to  thofe  of  Maimbray,   Nollet   and  A- 
chard. 
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Experiments  liave  alfo  been  made  by  Dr  Carmoy 
and  the  abhc  D'Orniioy,  rather  more  favourable  to  the 
firll  ophiion  ;  but  the  manner  in  which  the  eledricity 
was  applied  appears  very  equivocal,  as  it  is  found  tliat 
even  ihocks  do  not  pais  through  the  body  of  the  plant, 
but  merely  over  its  furface  *. 

But  the  moll  complete  fct  of  experiments  on  this 
fubjeil  has  been  made  by  the  Abbe  Bertholon,  and 
theie  we  fliall  give  more  in  detail. 

"  In  the  firft  place  (lays  the  Abbe),  there  is  continu- 
ally and  everywhere  dilfufed  in  the  atmofphere  (particu- 
larly in  the  upper  regions)  a  ccnfiderable  quantity  of 
.  the  cleftric  fluid. 

"  This  principle  being  granted  :  in  order  to  reme- 
dy the  deficiency  of  eledlric  tluid  which  it  luppoled  hurt- 
ful to  vegetation,  we  muft  ereft  in  the  fpot  which  we. 
want  to  fecundate  the  foUomng  new  apparatus,  whicii 
has  had  all  polhble  fuccefs^  and  which  I  fliall  call  by 
the  name  of  the  e/efrrn-vcgelomcter.  This  machine  is 
as  fimple  in  its  conlfruttion  as  efficacious  in  its  manner 
of  afting  ;  and  I  doubt  not  but  it  ^vill  be  adopted  by 
all  thofe  who  are  fufliciently  inilruftcd  in  the  great 
principles  of  nature. 

"  This  apparatus  is  compofed  of  a  mail;  AB,  fig.  131, 
or  a  long  pole  thi-uft  julf  fo  far  into  the  earth  as  to  ftand 
firm  and  be  able  to  rciift  the  winds.  That  part  of  the 
mart  which  is  to  be  in  the  earth  muft  be  well  dried  at 
the  fire  ;  and  you  muft  take  care  to  lay  on  it  a  good 
roat  of  pitch  and  tar  after  taking  it  from  the  fire,  that 
the  refinous  particles  may  enter  more  deeply  into  the 
pores  of  the  wood,  which  will  then  be  dilated,  at  the 
fajne  time  that  its  humidity  will  be  expelled  by  tlie 
heat.  Care  muft  likewife  be  taken  to  throw  around 
that  part  fixed  in  the  earth  a  certain  quantity  of  coal 
duft,  or  rather  a  thick  layer  of  good  cement,  and  to 
build  beiides  a  bafe  of  mafon-work  of  a  thicknels  and 
depth  proportionable  to  the  elevation  of  the  inftrument, 
fo  as  to  keep  it  durable  and  folid.  As  to  the  portion  of 
it  above  the  ground,  it  will  be  fufficieht  to  put  upon 
it  fome  coats  of  oil  painty  except  one  choofes  rather  to 
lay  on  a  coat  of  bitumen  the  whole  length  of  the  piece. 

"  At  the  top  of  the  maft  there  is  to  be  put  an  iron 
confole  or  fupport  C  ;  whofe  pointed  extremity  you 
are  to  fix  in  the  upper  end  of  the  maft,  while  the  other 
extremity  is  to  terminate  in  a  ring,  in  order  to  receive 
the  hollow  glafs  tube  which  is  feen  at  D,  and  in  which 
there  is  to  be  glued  an  iron  rod  rifing  wth  tht  point  E. 
This  rod,  thus  pointed  at  its  upper  extremity,  is  com- 
pletely infulated,  by  reafon  of  its  keeping  a  ftrong 
hold  of  a  thick  glafs  tube,  which  is  filled  with  a  quan- 
tity of  bituminous  matter,  mixed  with  charcoal,  brick- 
duft,  and  glafs-powder  ;  all  together  forming  a  fuf- 
ficiently  good  and  ftrong  cement  for  the  objeft  in  view. 

To  prevent  rain  wetting  the  glafs  tube,  care  muft  be 
taken  to  foldfer  to  the  rod  E  a  funnel  of  white-iron  ; 
which  confequently  is  entirely  infulated.  From  the 
lower  extremity  of  the  rod  E  hangs  a  chain  G,  which 
■enters  into  a  fecond  glafs  tube  H,  fupportcd  by  the 
prop  I.  The  lower  end  of  the  above-mentioned  chain 
refts  upon  a  circular  piece  of  iron  wire,  wliich  forms  a 
part  of  the  horizontal  conduiSfor  KLMN.  In  L  is  a 
breaker  with  a  turning  joint  or  hinge,  in  order  to  move 
to  the  right  or  left  the  iron  rod  LMN  ;  there  is  like- 
wife  another  in  Q^,  to  give  ftill  greater  efleft  to  the 
■circular  movenicnt.     O  and  P  are  two  fupports  termi-  - 
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nating  in  a  fork,  where   there   is  fixed  a  filkcn  cArd    Effcrts  of 
tightly  ftretched,  in   order  to   infulate  the   lioriiontal  l^lc"^''"^""' 
condiiftor  :  in  N  are  fcvcral  very  (liarp  iron  points,       « 
"  In  fig.  132.  yon  fee  an  a]>paratus  in  tlic  main    like  . 
the  former,  but  with  fome  dilfcrencc  in  theconftruflion. 
At  the  upper  extremity  of  the  mall   a  b  there  is   bortfd  Another 
a  hole  into  which  enters  a  wooden   cylinder  c,  which f" "'"' ''"• 
has  been  carefully  dried  before  a  great  fire,  in  order  to""^"™'"'' 
extrael   its    humidity,  dilate   its   pores,  and  faturate  it 
witli  tar,    pitch,    or  turpentine,    applied    at    repeated 
intervals.      The  more  heat  the  \vood  and  bituminous 
matter  receives,  the  more  the  fubftance  penetrates,  and 
the  infulation  will  be  the  more  complete.      It  is   more- 
over proper  to  befmcar  the  circumference   of  the  little 
cylinder  with   a  pretty  thick   coat  of  bitumen.     This 
prep^tion  being  made,  we  next  infert  the  cylinder  c  in  ■ 
to  thWiole  b  of  the  maft  ;  and  it  is  eafy  to  join  together 
tliefe  two  wooden  pieces  in  the  moll  perfci.'^l  manner. 

"  At  the  upper  extremity  of  the  cylinder  c  we  llrong'- 
ly  attach  an  iron  rod  gj;  which,  inftead  of  one,  i> 
terminated  by  feveral  (harp  points,  all  of  gilded  iron. 
In  e  you  Ice  a  branch  of  iron  refembling  the  arm  of 
an  iron  crow,  from  whence  hangs  an  iron  chain  //  i^ 
at  the  end  of  ivhich  there  is  hooked  a  piece  of  iron  re- 
fembhng  a  mafon's  f|uare,  and  ending  in  a  fork.  The 
piece  of  iron  /is  a  ring  with  a  handle  entering  a  little 
into  the  glals  tube  ir:  filled  with  maftich,  in  the  fame 
manner  as  does  the  iron  rod  n.  The  conduclor  /> « 
is  to  be  confidered  as  an  additional  piece  to  aft  in  that 
marked  y».  There  are  likewile  "put  iron  Ipikes  in  17; 
the  fupport  s  refembles  thofe  of  O  and  P  in  the  former 
figure.  In  this  new  machine  you  can  lengthen  or 
ftiorten  the  horizontal  condu6lor  as  you  pleafe  j  and  as 
the  iron  ring  /  turns  freely  in  a  circular  goi-ge  made  in 
the  maftj  the  conduftor  is  enabled  to  defcribe  the  entire 
area  of  a  circle.  ,,. 

"  The  conftruftion  of  this  e/e&ro-'Ucgelomcler  once  well  Effects  of 
underftood,  it  will  be  eafy  for  us  to  conceive  its  effefls. 'Ii'^'einftr'i'' 
The  eleftricity  which  prevails  in  the  aerial  regions  will""^"'** 
foon  be  drawn  down  by  the  elevated  points  of  the  Upper 
extremity. 

"  The  eleftric  matter  brought  dorni  by  the  point  E, 
or  by  thofe  marked yyy^  will  be  necelTarily  tranfmitted 
both  by  the  rod  and  chain  }  becaule  the  infulation 
produced  at  the  upper  extremity  of  the  maft  complete- 
ly prevents  its  communication  with  the  timber.  The 
cleftric  fluid  pafTes  from  the  chain  to  the  horiz.ontal 
conduftor  KM  or  n  0  :  it  then  efcapes  by  the  points  at 
P  and  y.  535 

"  The  manner  of  ufing  this  inllrunwnt  is  hot  more '^*'''°<' of 
difficult  than  the  knowledge  cither  of  its  conftruftion  or"''"S  ''"^'*' 
effefts.  Suppofe,  for  example,  we  are  to  place  it  in 
the  midft  of  a  kitchen  garden.  By  making  the  ho-i 
rizontal  conduftor  turn  round  fucceflivcly,  you  will  be 
able  to  carry  the  eleftricity  over  the  whole  furface  of 
the  propofed  ground.  The  cleftric  fluid  thus  drawn 
down,  will  extend  itfelf  over  all  the  plants  you  want 
to  cultivate  •,  and  this  at  a  time  when  there  is  little  or 
no  eleftiicity  in  the  lower  regions  nigh  the  furface  of 
the  earth. 

On  the  other  hand,  when  it  happens  that  the  elec- 
tric fluid  fliall  be  in  too  great  abundance  in  the  atmo'- 
fphere,  in  order  to  take  off  the  effeft  of  the  appa- 
ratus in  K,  fig.  131.  and  in  n,  fig.  132.  you  have  only  to 
hnng  to  it  an  iron  chain  reaching  to  the  ground,  ot 
5   I  clfe 
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i';;T(;i5V'  of  elfe  n  perpenJualar  iron  rod,  whicli  will  have  the  fHine 

E  e^-"ric  ty  j jJe^l;^    ^/j;.  that  of  ilellroying    the  inlulation,    and  of 

in    /■S^'^-J;^fe,.iiijly   tranlhiiltiiig  the  ekftric    Huid    in  the  fame 

■  proportion  as  it  is   drawn  by  the  points  •,  fo  that  there 

ihall  never  be  an  overcharge  ot  this  fluid  in  the  inilru- 

ment,  and  its  elFcfl  Ihall  be  either  fomcthing  or  nothing, 

according  as  you  add  or  remove  the  fecund  chain  or  the 

additional  rod. 

"  There  will  be  nothing  to  fear  from  the  fpontaneous 
difcharc;e  of  this  apparatus,  becaufe  it  is  terminated 
below  by  proper  points  in  P  and  q  of  both  machines  ; 
However,  it  will  be  eafy  to  fiirnifli  one,  by  means  of 
•which  we  may  approach  the  apparatus  with  perfeft 
fecurity  j  it  is  only  neceflary  to  hold  the  hand  before  it. 
This  has  the  form  of  a  great  C,  and  is  of  a  height  equal 
to  the  dillance  that  t  tk.es  place  betwixt  the  horizontal 
conduflor  and  the  lurface  of  the  earth.  This  di^arger 
near  the  middle  mull  be  fumiflied  with  a  glafs  handle  ; 
and  at  that  extremity  which  is  direfted  towards  the  con- 
du6lor,  there  muft  hang  an  iron  chain  made  to  trail  on 
the  ground.  This  inftrument  is  an  excellent  fafeguard. 
See  fig.  133. 

"  By  means  of  the  eleftro-vegetometer  juft  now  de- 
fcribed,  one  may  be  able  to  accumulate  at  pleafure 
this  wonderful  fluid^  however  diffufed  in  the  regions 
above,  and  conduct  it  to  the  furface  of  the  earth,  in 
thofe  feafons  when  it  is  cither  fcantily  fupplied,  or  its 
quantity  is  infufficient  for  vegetation  •,  or  although  it 
may  be  in  fome  degrefe  iufficient,  yet  can  never  pro- 
duce the  efi'e<^s  of  a^  multiplied  and  highly  increafed 
vegetation.  So  that  by  thefe  means  we  Ihall  have  an 
excellent  vegetable  manure  or  nourifliment  brought 
dov\Ti  as  it  were  from  heaven,  and  that  too  at  an  eafy 
expcnce  j  for  after  the  conllruftion  of  this  inllrument, 
it  will  coll  nothing  to  maintain  it  ;  It  will  be  more- 
over the  moil  efficacious  you  can  employ,  no  other 
fubllance  being  fo  aclive,  penetrating,  or  conducive  to 
the  germination,  growth,  multiplication,  or  reproduc- 
tion of  vegetables.  This  heavenly  manure  is  that 
■which  nature  employs  over  the  whole  habitable  earth  ; 
not  excepting  even  thofe  regions  which  are  efteeraed 
barren,  but  which,  however,  are  often  fecundated  by 
thofe  agents  which  nature  knows  fo  well  to  employ  to 
the  moil  uleful  purpofes.  Perhaps  there  was  nothing 
ivanting  to  bring  to  a  completion  the  ufeful  difco- 
veries  that  have  been  made  in  ele(Elricity,  but  to  iliow 
this  fo  advantageous  an  art  of  employing  eleftricity 
as  a  manure  ;  confequently,  that  all  the  eflefts  which 
we  have  already  mentioned  depend  upon  eleftrici- 
ty  alone  ;  and  lallly,  that  all  thefe  effedls,  viz.  accele- 
ration in  the  germination,  the  growth,  and  produc- 
tion of  leaves,  flowers,  fruit,  and  their  multiplication,  &c. 
will  be  produced,  even  at  a  time  when  lecondary  caules 
are  againft  it :  and  all  this  is  brought  about  by  the 
eledlric  fluid,  which  we  have  the  art  of  accumulating 
over  certain  portions  of  the  earth,  where  we  want  to 
raife  thofe  plants  that  are  moll  calculated  for  our  ufe. 
By  multiplying  thefe  inllruments,  which  are  provided 
at  little  expence  (fince  iron  rods  of  the  thicknefs  of  one's 
finger,  and  even  lefs,  are  fufficient  for  the  purpofe),  we 
multiply  their  beneficial  effeils,  and  extend  their  ufe  ad 
infinitum. 

"  This  apparatus  having  been  raifed  with  care  in  the 
jnidll  of  a  garden,  the  happieft  effefts  were  perceived, 
\a,  different  plants,  herbs,  nnd  fruits,  in  greater  for^ 


537 


i       Y.  Fart  VI, 

wardnefs  than  ufual,  more  multiplied,  and  of  better  Erudti  i.f 
quality.  At  the  lame  time  it  was  obfervable,  that,  -t^'chiriiy 
during  the  night,  the  points  P  and  q,  as  well  as  the""  ^/^'■'•■»- 
upper  extremities,  were  often  garniflied  with  beautiful  . 

luminous  fparks.     Thele  fafts  are  analogous  to  an   ob- 
fervation  which   1   have    often   made,   viz.  that  plants 
grow    bell    and  are  mofl  vigorous    near  thunder-rods, 
where  their  fituation  favours  their  developeracnt.     They  ^tgnatiqn 
likewife  fcr\'e  to  explain  why  vegetation  is   fo   vigorous "'°"  ^'*'''" 
in  lofty  forefts,  and   where  the  trees  raife  their  heads  [hujid^"" 
far  from  the  furface  of  the  earth,   fo  that  they  fi:ck,r--us. 
as  it  were,    the  eleflric  fluid  at  a  far  greater  height 
than   plants   lefs  elevated  j  while  the  fliarp  extremities 
of   their  leaves,    boughs,    and    branches,    ferve    as    fo 
many  points  granted   them   by  the   miuiiiicent  hand  of 
nature,  to  draw  down  from  the  atmofphere  that  eledlric 
fiuid,  which  is  fo  poiverful  an  agent  in  forwarding  vege- 
tation, and  in  promoting  the  different  funclions  of  plants. 

"  It  is   not  only   by  means  of  the  eletlricity  in  the  How  to 
atm.ofphere,    colledled    by  the    above  apparatus,    that  augmrnt 
one    can    fupply  the    eleclric  fluid,    which    is    fo  ne-  '^"^  powers 
ceflarv  to  vegetation  :    but  the  electricity  named    ar-.  '^''^f  *- 
tificiat  ani^vers   the    fame  purpole.     However  allonila- 
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ing  the  idea  may  be,  or  however  impoflible  it  may  ap-tricity. 
pear  to  realize  it,  yet  nothing  will  be  found  more  eafy 
upon  trial.  Let  us  fuppole  that  one  wants  to  augment 
the  vegetation  of  trees  in  a  garden,  orchard,  &c.  with- 
out having  recourle  to  the  apparatus  deflined  to 
pump  down  as  it  v^ere  the  eleflricity  from  the  atmo- 
fphere, it  is  fufficient  to  have  a  large  iniulating  flool. 
This  may  be  made  in  two  ways  ;  either  by  pouring 
a  Iufficient  quantity  of  pitch  and  melted  wax  up . 
on  the  above  flool,  whofe  borders  being  more  railed 
than  its  middle,  will  form  a  kind  of  frame  ;  or  more 
fimply,  the  flool  (which  is  likewife  called  the  infula- 
tor')  ihall  only  be  compofed  of  a  plate  longer  than 
broad,  fupported  by  four  glafs  pillars,  like  thofe 
ufcd  for  electrical  machines.  One  mud  take  care  to 
place  above  the  infulator  a  wooden  tray  lull  of  wa- 
ter, and  to  caufe  mount  upon  the  llool  a  man  car- 
rying a  fmall  pump  in  the  form  of  a  fyringe.  If  you 
ellablifh  a  communication  between  the  man  and  an 
electrical  machine  put  in  motion  (\vhich  is  eafily  done 
by  means  of  a  chain  that  connects  with  the  conduftor 
of  the  machine),  then  the  man  thus  infulated  (as  well 
as  every  thing  upon  the  ftool)  will  be  able,  by  pufhing 
forward  the  fucker,  to  water  the  trees,  by  pouring 
upon  them  an  eleClrical  Ihower  5  and  thus  difllifing  over 
all  the  vegetables  under  its  influence  a  principle  of  fe- 
cundity that  exerts  itfelf  in  an  extraordinary  manner 
upon  the  whole  vegetable  economy  :  and  this  method 
has  moreover  this  advantage,  that  at  all  times  and  in 
all  places  it  may  be  pradlifed  and  applied  to  all  plants 
whatever. 

"  Every  one  knows  that  the  eleftricity  is  communis, 
cated  to  the  water  thus  employed  •,  and  it  would  be  eafy 
to  obtain  the  mofl  ample  conviflion  (if  any  one  doubt- 
ed it),  by  receiving  upon  his  face  or  hand  this  elec- 
trical fhower  ;  he  immediately  feels  fniEtll  punftures  or 
ftrokes,  which  are  the  eSeCts  of  the  fparks  that  ifl'ue 
from  each  drop  of  water.  This  is  perceived  moil  fenfi- 
bly  if  there  is  prefented  a  metal  dilh  to  this  eleClrical  dew ; 
for  at  the  very  inilant  of  contaft,  brilliant,  flaihes  are 
produced. 

"  That  the  ele<5lriclty  received  by  the  man  from  the 
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chain  may  be  communicated  to  the  tray,  we  mull  put 
a  fmall  cake  of  white  iron,  upon  the  end  of  which  he 
may  place  his  foot.  The  tray  filled  with  water  is  a 
kind  of  magazine  or  refervoir  to  ferve  as  a  continual 
fupply  to  the  pump.  After  watering  one  tree,  you 
tranlport  the  llool  to  a  fccond,  a  third,  and  fo  on  luc- 
cedively  ;  which  is  done  in  a  ihort  time,  and  requires 
very  little  trouble. 

"  Inftead  of  the  chain,  it  is  better  to  employ  a  cord 
or  twill  of  pinchbeck  or  any  other  metal  :  by  means  of 
which  there  can  be  no  lots  of  the  eleclric  matter,  as 
there  is  in  the  cafe  of  the  chain  by  the  ring  points. 
Rloreover,  this  metal  cord  or  thread  being  capable  of 
being  untivilled  and  lengthened,  there  ^vill  be  no  occa- 
lian  for  tranfporting  lb  often  the  elefltical  m.achine.  It 
is  almoll  needlefs  to  add,  that  this  firing  or  metallic 
cord,  wliich  is  always  infulated,  may  reft  upon  the 
feme  kind  of  fupports  with  thofe  which  have  been  ex- 
hibited in  OP  and  j-  of  fig.  131.  and  132.  This  method 
is  fimple,  efficacious,  and  nowife  expenfive,  and  cannot 
be  too  much  employed. 

"  If  one  wants  to  water  eithn:  a  parterre  or  com- 
mon garden,  beds  and  platforms  of  Hoovers,  or  any 
other  plots  in  which  are  fown  grain  or  plants  of  diffe- 
rent ages  and  kinds,  no  method  is  more  eafy  and  ex- 
peditious than  the  following  :  Upon  a  fmall  carriage 
with  two  wheels  there  is  placed  a  framed  infulator  inform 
of  a  cake  of  pitch  and  rofin,  as  we  have  mentioned  before 
in  N"  538.  The  carriage  is  drawn  the  whole  length 
of  the  garden  by  a  man  or  horfe  fixed  to  it.  In  propor- 
tion as  you  draw  the  carriage,  the  metallic  cord  winds 
itfelf  upon  a  bobbin,  which  tiuns  as  ufual.  This  lad 
is  infulated,  either  becaufe  the  little  apparatus  that 
fuflains  the  bobbin  Is  planted  in  a  mafs  of  rofin  (when 
you  choofe  the  axle  to  be  of  Iron),  or  c\£e  becaufe 
this  moveable  axis  is  a  tube  of  folid  glafs.  There 
mufl  alfo  be  a  fupport,  ^vhich  ferves  to  prevent  the 
gold  thread  or  the  metallic  cord  from  trailing  on  the 
ground,  and  thus  dlfTipating  the  eleftricity  ;  and, 
moreover,  it  ferves  as  an  infulator.  To  accorapUlh 
this  lail  purpofe,  it  is  neceflary  that  the  ring  into  which 
it  paifes  be  of  glafs.  One  may  likewlfe  employ  the 
infulators  and  fupports  marked  OP  and  j-,  in  fig.  131. 
and  132.  If  a  gardener,  mounted  upon  an  infula- 
tor, holds  In  one  hand  a  pump  full  of  water,  and 
with  the  other  .takes  hold  of  a  metallic  cord,  in  order 
to  tranllnit  the  eleftrlcity  which  comes  from  the 
condudlor ;  in  this  cafe,  the  water  being  ele£lri- 
fied,  you  will  have  an  eleftrical  flioi\er-,  which  fall- 
ing on  the  ivhole  furface  of  the  plants  which  you 
want  to  eleftrlfy,  ivlll  render  the  vegetation  more 
\igorous  and  more  abundant.  A  fecond  gardener  is 
to  give  additional  pumps  full  of  ivater  to  him  who  Is 
upon  the  infulator,  when'  he  fliall  have  emptied  thofe 
he  holds ;  and  thus  In  a  little  time  you  will  be  able  to 
cleftrify  the  whole  garden.  Tills  method  takes  hardly 
longer  time  than  the  ordinary  one  ;  and  although  it 
fliould  be  a  little  longer,  the  great  advantages  refult- 
ing  from  it  ivill  abundantly  recompenfe  the  finall  addi- 
tional trouble. 

"  By  repeating  this  operation  feveral  days  fuccefTive- 
ly,  either  upon  feed  fown  or  plants  in  a  Hate  of  growth, 
you  will  very  foon  reap  the  greatell  advantages  from  it. 
This  operation,  equally  eafy  with  the  preceding  dc- 
fcribed  upon  the  fubjeCt  of  watering  trees,  has  been  put 
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in  praftice  with  the  grcatcft  fucccls.  Several  other  EiTcaiof 
methods,  anfweiing  the  fame  purpofe,  might  be  dc-  EL-clricity 
yifed  ;  but  they  are  all  of  them  pretty  fimilar  to  that ""  ^,o,f ""' 
juil  defcribed.  ■ 

"   I  cannot    finifli   this  article    »vitliout    mentioning       540 
another  method  relative  to  the  prefent  object,   although  To  eli<f!ri. 
it    be    much  lei's  elhcacious   than  the  preceding  ones. '^>^^*."' 
It  conlills   in   communicating  to  water  kept   in  bafoiis,  Jf^' J".;^, 
refervoirs,  &c.  (for  the  purpufe  of  waterhig),  the  clec- Jic.      "   ' 
trie  fluid,  by  means  of  3  good  clecihical  machine.     To 
this  end,    one    mull    plailer    over  with    a  bituminous 
cement  all  the  interior  furface  of  the  bafon   dellined  to 
receive  the  water    that  ferves  for  irrigation  ;    the  na- 
ture  of  this   cement  anlwering   the  purpofe  of  infula- 
tion,   will  prevent  the  eledric   tluid  that   communicates 
with  the  water  from   being  dillipated  ;  and  the  water 
thus  charged  with  eledrlcity  will  be   the  more  fitted 
for  vegetation.  ,^ 

"  If  the  deficiency  of  the  eleclric  fluid,  or  rather  aVe^ctablei 
fmall  quantity  of  It,  is  apt  to   be  hurtful  to  vegetables, '"j"'''^''  ^r 
a  too  great    abundance  of   this    matter  will    likcwife '^'^  f '"^""^ 
fomctimes    produce    pernicious    effefts.     The    experi- 
ments made  by  Meffrs  Nairne,  Banks,  and  other  learn- 
ed men  of  the  Royal   Society   of  London,  prove  futh- 
clently  this  truth.      An   eleclric   batter)-,  very   flrong, 
was  difcharged   upon  a  braiicli  of  br.lfam  llIU  holding 
by  its  trunk.      Some   minutes  after,   there  was  obferved 
a  remarkable    alteration  in  the  branch,   of  which  the 
lefs  u'oody  parts  immediately  withered,  dropped  towards 
the  grouiid,  died  next  day,  and  In  a  lliort  time  entirely 
dried  up  ;  at  the  flimc  time  that' another  br.inch  of  the 
fame  plant  that   had  not   been   put   under  the  eledlric 
chain,  was  not  in  the  fraalleft  degree  affcfted. 

"  This  experiment  repeated  upon  other  plants  (liowcd 
the  fame  effefls  -,  and  it  was  remarked  that  the  attrac- 
tion, occafioned  by  a  llrong  difcharge  of  the  eleflri- 
clty,  produced  an  alteration  different  according  to  the 
different  nature  of  the  plants.  Thofe  which  are  lefs 
woody,  more  herbaceous,  more  aqueous,  experience  in 
proportion,  imprelTions  that  are  flronger  and  much  more 
fpeedy  In  their  operation, 

"  A  branch  of  each  of  the  following  plant',  com- 
pofing  sn  eleclrical  chain,  it  was  obferved  by  thefe 
able  philofophers,  that  the  balfam  was  alFeded  by 
the  difcharge  of  the  battery  in  a  few  moments  af- 
ter, and  perilhed  next  day.  The  leaves  of  a  marvel 
of  Peru  did  not  drop  till  the  day  following  that  ;  and 
the  fame  phenomenon  happened  to  a  geranium.  Se- 
veral days  elapfed  before  there  was  obferved  any  fa- 
tal effect  on  the  cardinal  llower.  The  branch  of  a 
laurel  did  nftt  Ihow  any  fymptoms  till  after  the  lapfe 
of  about  ij  days,  after  which  it  died  ;  but  it  was  a 
full  mouth  before  they  perceived  any  fenfible  change 
on  the  myrtle ;  at  the  fame  time  they  conllantly  obferved 
that  the  bodies  of  thofe  plants  and  branches  which  had 
formed  no  part  of  the  chain,  continued  to  be  frelh,  vi- 
gorous, and  covered  with  leaves  in  good  condition  *.      *  ^^'''• 

"  It  hardly  ever  happens  that  the  fuperabundance  cA  'J' 
the  eleclric  fluid  exifting  in  a  Iniall  portion  of  the  at-  "  ' ' 
mofpliere  vvliere  a  plant  is  fituated,  can  be  fo  great  a.s 
that  (shich  took  place  by  the  explofion  of  the  llrong 
battery  of  Mr  Nairne,  direflcd  particularly  upon  one 
branch  ;  or  if  this  Ihould  happen,  it  can  only  be  upon 
a  few  individual  plants  in  a  very  fmall  number. 
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Chocolate,  elettricity  of,  28 

Cigna''s  experiments  on-  filk,  1 8 

with  charged  plates,  151 
Coating  for  cylinders  and  globes,  40 

for  jars  and  plates,  107 

CulleBor  of  eleftricity,  254 

Colours,  experiments  on,  193 

Co/npenJhteJ  e\eQ.ncityy  411 

Condenfer  of  eledtricity,  245 

improvement  of,  246 

ConduBors,  table  of,  5 

diftinguilhed    from    elec- 
trics by  Gray,  page  646, 
note  (b). 
all  imperfeft,  4 

prime,  of  a  machine,  39 

introduced  by  Bofe,  page 

660,  note  (l). 
capacity  of,  243 

conjugate,  244 

againll  lightning,  invented 

by  Dr  Franklin,  464 

fliould  be  of  the  belt  con- 
ducting materials,  467 
of  furtrcient  diameters,  468 
perfectly  continuous,  469 
interrupted,  effeCt  of,  473 

Ihould  be  as  ftrait  as  pofli- 

ble,  475 

pointed,  476 

Configurations,  curious,  produced  by 

electricity.  275 

Copper   forms    the     beft    conduCtors 

againft  lightning,  467 

Cottc'^s 


4 
367 


359 

397 
98 


Index.  E 

Cotters  axioms  on  atmofpherical  elec- 
tricity, N° 
Cotton,  eleftrified. 

Coulomb  afceitaius  the  law  of  eletlric 
adlion, 
finds   that  conduftois  are  e- 
leftrical  only  at   the  fur- 
face, 
Couluinhi's  experiments  on  the  denfity 

of  the  eleftric  fluid, 
Cuneus''s  experiment, 
Culliberifijn' s  proofs  of  the  oxidation 
of  metals  by  eleftrici- 
ty,  page  701,  note  (z). 
eleftrometer,  203 

experiments  on  the  effeil 

of  breathing  into  jars,    205 
mode   of  cRlmating  the- 

power  of  machines,        224 

method  of  dillinguilhing 

the  two  eleflticities,      266 

Cylinder,  advantages  of,  39 

direftions  for  choofing,  ;/'. 

ftate  of  the  infide  of,  during 

excitation. 


LECTRICIT 

EleBric  power,  attracts  and  repels,   N"  60 
makes     liquids     flow 
through     capillary 
fyphons,  77 

communication  of,  to 

eieflrics,  9^ 

pairageof,(heini,  136 — 139 
mechanical  effecls  of, 

Part  III.  Ch.  viii. 
velocity  of,  270 

See  EleBric  Fluid. 
Eleclrical  apparatus  defcribed,  Part 
II. 
machine,  general  conftruc- 

tion  of.  Part  11.  Ch.  I. 
different  parts  of,  34 
various,  46 — 5 1 

direflions  for  ufing, 
Part  II.  Ch.  iii. 
power  of,  how  efli- 

mated, 
with  filk, 
horfe-race. 


212 


D 


442 
61 


Dalihard''s    experiment   pro\'ing    the 
identity     of    lightning 
and  eleftrieity. 
Dancing  balls, 
Danger  from     lightning,     means    of 

avoiding  469,  481 

from  atmofpherical  electrici- 
ty, inliances  of,  494,  496,  497 


approaching,  figns  of. 

480 

Darwin's  moveable  doubler, 

249 

Difcharger,  Henly's  univafal. 

117 

Difcharging  rod,  conftrudliou  of. 

116 

Morgan's, 

119 

Doubler  of  eleftricity. 

247 

manipulation  of. 

248 

moveable  by  Darwin, 

249 

revolving  by  Nicholfon, 

250 

defefts  of, 

251 

how  remedied,      25  2, 

253 

Du  Faye''s  theory  of  eleilricity. 

280 

E 

Eggs,  illuminated. 

176 

£/f(3r/c  fluid,  nature  of,                  28 1, 

.  355 

materiality  of,  proved. 

356 

differs  from  caloric. 

358- 

from  light. 

360 

probably  a  compound, 

361 

generally    confined     to 

the  furface    of   con- 

duflors, 

359 

fuppofed  to  be  an  acid. 

3^5 

law  of  adion  of. 

366 

difpofition    of,    in   t^vo 

parallel  plates. 

371 

in  a  i])here,    ■ 

372 

Eleiiric  power,  caufe  of  eleftric  phe- 

nomena fo  called, 

2 

221 
226 

84 
85 

j68 
I 
I 

2 


ib. 
10 
II 
24 


orrery, 
jack, 

air  thermometer, 
EleBricitij,  general  idea  of, 

origin  of  the  name, 
properly  the  fcience, 
applied    to   the    caufe   of 

phenomena, 
produced  in  various  ivays, 
by  friftion, 

heating  and  cooling,    21, 
melting,  25 — 28 

breaking,  29 

evaporation,  3  2 

of  wood  fliavings,  .      30- 

•    powders,  3 1 

fmall  deerees  of,   how  af- 

ccrtained,  258 — 261 

theories  of,  Part  IV.  Ch.  i. 
difcovercd  to  come  from 

the  earth, 
direflion  of,   doubts  con- 
cerning, 
phenomena  of,  depend  on 
redundancy  of  fluid  or 
matter, 
induced, 
compenfated, 
vindicating, 
pofitive  and  negative, 

how  diftin- 

guiflied, 
obfer\ations 

on 
attraft  each 

other, 

produced   m 

the    fame 

conduftor,  21  5 

vitreous  and  refinous,  8 

ElcBrics,  ^vhat,  I 

table  of,  5 


282 


:S4 


305 
344 
411 
422 
7 

128 


325 


Y.  805 

EleBrics,  all  imperfeft,  N°  4 

ufed  as  infulators,  6 

coated,  cfFcfls  of,  93 

rcfmous,  when  melted   be- 
come condudors,  268 
nature  of,  296 
only  fo  fuperficially,  410 
EleBrometer,  Nollet's,  65 
Canton's,                               66 
(land  of,  ib, 
quadrant,                               67 
fcale  of,  how  bell  divid- 
ed,                                  68 
Bennet's,                           69 
fenfibility  of,  71 
rendered  more  fcn- 

fible  by  a  candle,  75 
defei5ls  of, 
improvement  of, 
Cavallo's  pocket. 
Lane's, 
by   Adams    fimilar   to 

Brook's, 
Cuthbertfon's, 
Robilon's  comparable, 
mode  of  ufing, 
Cavallo's    atmofpheri- 
cal, 
for  the  rain, 
EleRropliorus  defcribed, 

phenomena  of, 
experiments  on,  by  Ca- 
vallo, 
by  Morgan, 
theory  of, 
primitive  ilate  of, 
common  ftate  of, 
neutral  ftate  of, 
charged  ftate  of, 
charging  ftate  of, 
activity  of,  how  renew- 

EleBrofcopes.      See  EleRrometers. 
EleBro-vegetomcter,  defcribed. 
Evaporation  produces  eledlricity,    32, 
increafed  by  elcftricity, 
experiments  on,  by  Sauf- 

fure, 
a  caufe  of  atmofpherical 
eleflricity. 


74 

75 

76 

199 

201 
203 
206 
367 

498 

499 

207 

ib. 

208 
209 
423 
425 
42O 

429 

430 
43* 

434 

532 
23' 
233 

509  ' 


Excitation, 


10- 


512 

4 

-3' 

31 


modes  of  producing, 
of  powders,  • 
remarks  on,  by  Mr  Ni- 
cholfon, 21C — 220 
mode  of  increafing,  219 
how   performed     without- 

the  filk  flap,  N°  217 

velocity  ncceiTarj-  to  pro- 
duce the  greateft    de- 
gree of,  214 
Experiments  on  glafs  by  Hawkeftjee,       13 
by  Cavallo,  14 
on  filk  by  S\-mmer,  1 7 
by  Cigna,                  18 
Exptriments 


8o6  E     L 

E^/>erimg/tts  on  paper,  '  N*  19 

on  the  tourmalin,  24 

on  lulphur  by  Wilcke,         25 

by  iEpinus,         26 

on  powders  by  Cavallo,       3 1 

on  attraftion  and  repul- 

fion.  Part  III.  Ch.  I. 

on  points,  80 — 84 

on  the  Leyden  phial,  g6,  122, 

et/eq. 

on  the  eleftric  fpark,         130 

on  inflammation,  158 

on  the  gafes,  164 — 166 

on  decompofing  water,       169 

on  fuJing  metals,      171 — 173 

on  eleflric  light,      175 — 190 

on  colours,  1 93 

on  the  eleftrophorus,  208,  209 

on  evaporation,        231 — 233 

on   the    non-condufting 

power  of  a  vacuum,       238 

— 240 

on  the  capacity  of  con- 

duflors,  243 

on  the   velocity  of  the 

eleftric  tluid,  271 

proving  the  identity  of 
lightning  and  eleftri- 
city,  _  441,  442 

on  atmofpherical  eleftri- 
city,  Part  V.  Ch.  II. 
on  evaporation  by  Sauf- 
fure,  509 

Experiments,  entertaining. 

Dancing  figures,  61 

Capillary  lyphon,  77 

Eleftrical  well,  '  79 

horfe-race,  8 1 

orrery,  8  2 

Eleftrified  cotton,  84 

Drawing  fparks,  86 

Dancing  balls  94 

I-eyden  phia!,  96 

Eledrified  fpider,  13^ 

Lateral  explofion,  127 

Leyden  vacuum,  13 8 

Double  jar,  139 

Magic  pifture,  154 

Eleftrical  jack,  155 

Self-moving  wheel,  156 

To  fire  rofin,  158 

fpirits,  1J9 

hydrogen  gas,  160 

gun-powder,  162 

Inflammable  air  lamp,  161 

Eletlrical  air  thermometer,  168 

To  fufe  wires,  171 

To  burn  wire  by  eleftricity,  173 

To  illuminate  water,  175 

eggs,  176 

Canton's  phofphorus,  178 

Spiral  tube,  180 

Luminous  word,  181 

conduflor,  188 

Condufting  glafs  tube,  189 
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Aurora  borealis,  N^  193 

Viilble  eleftric  atmofphere,  191 

To  perforate  a  card,  &c.  196 

To  eleftiify  the  air  of  a  room,  234 

To  charge  a  plate  of  air,  235 

To  imitate  the  planetary  motions,      264 

To  fpin  fealing-wax  into  threads,       272 

To  form  cui'ious  configurations,         275 

Eleftrified  can  and  chain,  313 

Thundei--houfe,  470 

Powder-houfe,  471 

F 

F/ame,  a  conduftor,  265 

Fogs  have  a  fmell  like  an  excited  glafs 

tube,  489 

Franklin  difcovers  the  feat  of  the 
charge  in  the  Leyden 
phial,  1 24 

fraw/J/TO'x  experiments  on  metals,  171 

theory  of  eleftricity,    287 —  29  2 
difficulty  to  explain  the  at- 
traftion    between    nega- 
tive bodies,  288 
theory  of  the  Leyden  phial,   291 
conjefture   on  the  identity 
of  lightning  and  eleftri- 
city,   _         _                         438 
comparative  view  of  their 

elFefts,  439 

propofal   for  proving  their 

identity,  440 

experiment    proving    their 

identity,  441 

invention  of  conduftors  a- 

gainft  lightning,  464 

direftions    for    their    con- 
flruftion,  465 

FriEiion  excites  eleftrics,  11 

obfervations  on   its  mode  of 
aftion,  364 

G 
Gafes,  dccorapofed  by  eleftricity,  135 

Gilbert,  Dr,  difcovers  glafs  to  be  an 

eleftric.  1 2 

Glafs,  ^vhen  firft  fliou-n  to  be  an  elec- 
tric, ih. 
excited,  phenomena  of,  Part  I. 

Chap.  i. 
durability  of  its  eleftricity,  16 

beft  eleftric  for  machines,  35 

fubflitute  for,  1 05,  225 

red  hot,  a  conduftor,  268 

powdered,  a  conduftor,  269 

impermeable    to    the    eleftric 
fluid,  409 

Gralath  firfl  employs  a  battery,  113 

Grey   diftinguiflies  eleftrics  from  con- 
duftors, p.  646.  note  (b). 
difcovers  filkto  be  an  eleftric,       1 6 
fuppofes  a  perpetual  eleftricity 
in  fulphur,  27 

H 

Hail,  fuppofed  to  be  produced  by  e- 

leftricity,  487 


Y. 


Index. 


Hail,  Beccaria's  idea  of  the  forma- 
tion of,  N°  48  S 
Haldane''s,  Colonel,  mode  of  eftima- 
ting  the  charge   of  a 
battery,  204' 
Hawiejbee''s  experiments  on  glafs,  iz 
renders  fealing-wax  tran- 
fparent,  ib. 
Henlifs    experiments  on  chocolate,         28 
quadrant  elcftrometer,               67 
univerfal  difcharger,                 117 
obfervations  on  chargedplates,  152 
atmoiphcrical 
eleftricity,    490 
Houfes,  bcft  means  of  protefting  from 

Ughtning,  477 

Ice,  when  free  from  air,   a  non-con- 

duftor,  c 

Induced  eleftricity,  2  44 

illuftrated,  399 

may  become   per- 
manent, 3  47 
Ingenkotifii's  t\tEinca\.  Tnac\nr\t,  417 
fubftitutes    for    glafs   in 

machines,  225 

denies  the  effeft  of  elec- 
tricity on  vegetation,    529 
Infulation,  what,  6 

K 
A"fc/7OT<7yfr'j-  amalgam,  p.  659,  note  (k). 
Kinnerjleips  eleftrical  thermometer,     168 
obfervations  on  atmofpe- 
rical  eleftricity,  484 

Kite,    Franklin's  experiment  with,      441 
Cavallo's  coi^ftruftion  of,  492 

direftions  for  making  experi- 
ments with,  493 
Bonnet's  elcftrometer  applied 
to,  496 
Kleifi''s,  Van,  difcovery  of  the  elec- 
tric fhock,  97 
Klincock''s  method  of  eftimating  fmall 

degrees  of  eleftricity,        242 


Lamp,  inflammable  air,  161 

Lane'^s  elcftrometer,  199 

Lateral  explofion,  1  27 

Leyden  phial,  conllruftion  of,  ^^ 

charging  and  difcharging,  96 

difcovery  of,  97 

progreflive  improvement,  100 

beft  form  of,  103 

infulated,     cannot     be 

charged,  122 

charge  of,  where  feated,  i  23 
gradually  difcharged,  i  25 
lateral  explofion  of,  1 27 

Brooke's     experiments 

on,  140 

Milner's     experiments 

on,  141 

felf-charging,  157 

ftatcs  of  its  furfaces,  134 — 140 

Leifden 


Index. 


E 


^ej/tJcn jpKial,  charged    without     fiic- 

tion,  N^  148 

when  daitjpeJ  ^nthin, 
receives  a  higlier 
charge,  205 

Franklin's  theory  of,  291 
jihenomer.aof  ilhiftratetl,  415 
theory  of,  416 

charge  of,  how  afcer- 
tained,  420 

hjchtenberg's  method  of  eflimatliig 
fmall  degrees  of  e- 
lefiricity,  242 

curious  experiment  with 
the  eleftrophorus,  274 

liight  differs  from  eleflricity, 

ttleftric,  varieties  of,  91 

firll  ieen  by  Otto  Gue- 

ricke,  p.  672,  note  (o). 
ftar  and  pencil  of,  1 29 

appearance  of, on  paper,  133 
experiments  on,  by  Mr 

Morgan,  182 — 187 

may  become  vil'ibie  in 

all  bodies,  1S2 

TOpre  vifible  in  jmpef- 

feft  condutlors,  183 

more    viiible    in    rare 

^than  in  denfe  media,  184 
more  brilliant  in  imall 

bodies,  185 

like  folar  light  in  re- 

frangibility,  1 86 

afFedled  like  folar  light 
:  by  various  media,        187 

in\'i(ible  in  a  perfeft 
vacuum,  237 

Lightning  and  electricity,    firailar   ef- 

fefts  of,  439 

identity  of,  proved 

by  Dr  Franklin,    441 

flafh  of,  form  of,  446 

colours  of,  447 

effefts  of,  on  a  building,        453 

fufion  of  metals  by,  not  a 

cold  fufion,  4J4 

fets  fire  to  inflammable  bo- 
dies, _  _  455 
tears  refitting  bodies,  456 
kills  animals,  457 
Luminous  tkotA,  181 
conduftor,  188 
Lyncurium,  the  tourmalin  fo  called  by 


Theophraftus, 


N°  20 


Lyons^s  experiments  to  prove  the  per- 
meability of  glafs,  409 

M 

Machine.     See  E/effrical. 
Magic  pidlure,  1 54 

Magnetifm  given  to  needles  by  elec- 
tricity, 276 
Maimhray  firft  eleftrified  plants,            526 
Alarum's,  Van,  eleftrical  machines,  48,  49 
batteries,       114 
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Maruni's,  Van,  experiments  with  tlie 

gafll-s,  _  •      N"  166 

experiments  with  me- 
tals, 1 7  2 
experiments  on  mag- 
netic needles,            278 
Mazeas''s,  abb^,  experiments  on  at- 

mofpherical  eleftricity,    483 
Mercurial  phofphorus,  1 4 

Meta/s  fiifed  and  oxidated  by  cle.5lri- 

city,  171 

fufibility  of,  comparative,   by 
heat     and     by    eleftricity, 
N°  172.   and  p.  700.   note 
(V). 
oxides  of,  reduced,  174 

fufion  of,   by  lightning   not   a 
cold  fufion,  4^4 

i!///«f/V  obfervations  on  the  Leyden 

phial,  1 20 

Monnicr^s  experiments  on  atmofphe- 

rical  eleclricity,  482 

Mo-gai!''s  rules  for  coivftnuftipg  bat- 
teries, -  112 
for  difcharging  rods,               1 1 8 
difcharging  rod,                       119 
experiments      on,     eleftric 

light,  182 — 187 

experiments  on  the  infula- 

ted  eleflrophorus,  209 

experiments  on  the  non- 
conduiSling  power  of  a 
vacuum,  238 

obfervations    on   the   effe6l 

of  frii'lion,  364 

obfervations  on  the  dillance 
at  which  thunder  may 
ftrike,  460 

propofal  for  preventing  dan- 
ger to  buildings  from 
lightning,  477 

Multiplier  of  eleftricity,  255 

Multiplying  wheel,  its  ufes,  41 

N 
Nairne''s  eleftrical  machine,  jo 

method  of  fecuring  jars,  121 

Neutral  points,  feveral   in  an  imper- 

feft  conduClor,  346 

Neutrality  of  bodies  that  are  redun- 
dant or  deficient,  313 
Nicholfon''s  obfervations  on  the  elec- 
tric fpark,  130 
inftrument  for  diflinguirti- 
ing   the  tuo  elertrici- 
ties, 
remarks  on  excitation 


revolving  doubler, 
fpinning  condenfer, 
improvement  of  Bennet's 

eledlrometer, 
remarks  on  the  glafs  cafe 
of  ditto. 
Nitric  acid  formed  by  eleflricity. 
Nitrous  gas   decompofed   by  eledri- 
city, 


132 

210 

-220 

250 

257 

262 

263 
165 

166 
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Nallei''s,  able,  clcifli  omctcr,  N"  6 1; 

theory  of  electricity,  iSj 

conjeclures  on  the   identity 

of  lightning  and  cledri- 

city,  437 

experiments  on  elc-flrifying 
plants,  527 

Non-conduHors.     Vid.  EleBrics. 

O 
Opaque  bodies  made  tranfparent,     13,  179 
Otto  Guerickc,  firft  conftrufts  an  elec- 
trical machine,  p.  6j6,  note  (f). 
P 
Paper,  eleftricity  of,  19 

a  good  rubber,  45 

ufe  of  as  a  coating,  io8 

Pearfon''s  direiSlions  for  dccorapofing 

water  by  elctlricity,  J  70 

Peart^s  idea  of  eleflric  almof])!.crcs,  407 
Phofphorus,  Canton's,  illuminated,  178 
Planetary  motions  imitated,  82,   264 

P/a/r-macliine  fupcrior  to  one   witli 

a  cylinder,  223 

Plates  of  glals,  their  inconveniences,     38 

Points^,  aiSion  of,  $0 — 84 

explained,  414 

Polarity  of  magnetic  needles  reverfed 

by  an  elecflric  ihock,  276 

Powder-hsufe,  experiment,  471 

Pricflley''s  eleflrical  machine,  46 

experimeuts  on  tounnalins,     24 
gafcs,  16  j 

R 
Rain  (uppofed  to  be  owing  to  electri- 
city, 487 
Read  denies  hot  air  to  be  a  conduAor,  228 
Read''s  oblcrvations  on  atmofpherical 

eledricity,  501 

Reid's  portable  elcrtrical  machine  jr 

Repulfton  between  negative  bodies  un- 
accounted for  by  Frank- 
lin, 288 
attempts  to  account  for,         389 
explained,                                   40^ 
Returning  ftroke,  theory  of,                    462 
eifefts  of,  over-rated,  4('>3 
Ribbons,  experiments  on,  by  Cigna,         18 
Richman^s   experiment    witli    coated 

plates,  _  153 

death  by  lightning,  458 

Robi/bn^s  eleftrometer,  206 

improvement    of    Bennet's 

doubler,  253 

afcertains  the  lawof  eleftric 
aftion  experimentally,         367 
Ronayne''s  obfervations  on  atmofpheri- 
cal eleflricity,  489 
Rouland''s  filk  cleftrical  machine,  226 
Rubber,  firll  emjiloyed   by  Winckler 
p.  657,  note  (g). 
conrtruction  of,  42 
improvement  of,                         43 
filk  Hap  of,  the  principal  caufe 
of  excitation,                        211 
Rujfets  hypothecs,     '                           362 
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ELECTRICITY, 


Index. 


Salts,  when  dry,  non-condu£lors,       N"  5 
Saliiration  defined,  30 1 

iSff/z^/rfV,  Theodore,  experiment  with 
carbonic     acid,    p.  694. 
note  (l). 
Stiiijfure's,   Horace,    obfervations    on 
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N.  B. — In  confulting  the  plates  on  eleBricity,  the  reader  is  reque/led  to  follow  the  numbers  of  the  figures,  and  Mt  thofe  of  the  plates 
•0ftet  thefrji. 
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